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BUILT-IN "ROTO-SCOPE" ANTENNA 

The built-in "Roto-Scope" antenna is operated by the 
antenna control lever which extends from the back of 
the cabinet ( near the top). Set the antenna control lever 
in that one of its three positions ( left, center, or right) 
which gives the clearest picture. 

When an external indoor or an outdoor antenna is 
required, be sure to disconnect the built-in Roto-Scope 
antenna leads from the antenna terminal board. When 
disconnected, tape the Roto-Scope antenna lead lugs and 
place them away from the chassis. 

INPUT IMPEDANCE and TRANSMISSION LINES 

The input impedance to the receiver is 300 ohm 
balanced ( between antenna terminals). When using a 
300 ohm transmission line connect it across the antenna 
terminals. 

Input impedance between one antenna terminal and 
chassis is approximately 75 ohms. When using 75 ohm 
coaxial transmission line. connect the miter conductor 
to the chassis and the inner conductor to either antenna 
terminal; use the terminal which gives the most satis-
factory picture on the weakest station. 

FUSE LOCATION 

The horizontal output circuit is fused with a 14 amp, 
250 volt fuse, part :!±- 84A4-2. The fuse is located in the 
bark end of the high voltage compartment. 
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CHASSIS NOTES 

Chassis used in the straight TV and combination 
models differ in that the combination models have con-
nectors for supplying power to the radio and the cabinet 
pilot light. 

To service the television chassis in combination models 
with the radio disconnected, it will be necessary to com-
plete the heater circuit by connecting a wire jumper 
from pin "L" to pin "K". See plug and socket drawing 
on schematic. Since the radio receives its power from 
the television chassis, it cannot be operated without the 
television chassis. 

Important: If both the radio and television are 
turned on at the same time, neither unit will operate. 

PICTURE TUBE HANDLING PRECAUTION 

Due to the high vacuum and large surface area of 
picture tubes, great care must be exercised when han-

dling these tubes. Shatterproof goggles and heavy gloves 
should he worn while handling or installing a picture 

tube. The picture tube must not be scratched or sub-

jected to excessive pressure as fracture of the glass will 

result in an explosion of considerable violence which 
may cause personal injury or property damage. 

HIGH VOLTAGE WARNING 
High voltages are present throughout this receiver. 

Operation with cabinet removed involves shock hazard. 
Exercise normal high voltage precautions while working 
with this set. 

lfeetailiete te 7eteee"dieet Zeceàlet 
After the antenna is set properly, make all checks or adjustments given here to insure 

best performance and ease in tuning. It is especially important that the Channel 
Slugs and Ion Trap be adjusted upon installation or servicing of every set. 

For best results, all checks or adjustments should be made using a transmitted television 
test pattern. A mirror placed in front of the picture tube screen will be of help in observ-
ing the picture while adjusting rear panel controls. 

NOTE: If both radio and television are turned on in combination models, neither unit 
will operate. Be sure set owner has been properly instructed on the operation. 

TUNE IN A PICTURE 

Tune in a picture as instructed in the customer in-
struction leaflet; note illustrations on interference effects. 

ADJUST CHANNEL, SLUGS 

Individual channel oscillator adjustment of 
every receiver should be checked upon installa-
tion or servicing. 1/ this adjustment is properly 
made, it is possible to tune from one station to 
another by merely turning the CHANNEL con-
trol and if necessary, slightly readjusting the 
TUNING control. With correct oscillator channel ad-
justment, best picture and satisfactory sound will be 
located at the approximate center ( half rotation) of the 
range of the Tuning control. 

This adjustment can be made without removing the 
chassis from the cabinet. Adjust as follows: 

a. Turn the set on and allow 15 minutes to warm up. 

b. Set the CHANNEL knob for a station; set other con-
trols for normal picture and sound. 

c. Set TUNING control at center of its range by rotating 
it approximately half-way. 

d. Remove the CHANNEL and TUNING knobs. 

e. Insert a 1/2 " blade, NON-METALLIC screwdriver in 
the 1/4" hole ( to the right of the channel tuning 
shaft). For each channel in operation, carefully ad-
just the oscillator slug for clearest picture detail. 
Then check sound, and if necessary readjust for mini-
mum buzz. Only slight rotation of the slug will be 
required; turning the slug in too far will cause the 
slug to fall into the coil. ( If an oscillator slug should 
fall into the channel coil, remove the coil, move the 
slug retaining spring aside, lightly tap the open end 
of the coil against a solid object until the slug slips 
out. Replace slug and set the slug retaining spring 
into its cut-out slot.) 
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OSCILLATOR TUNING 
SLUG ADJUSTMENT 

Control Panel; CHANNEL and TUNING Knobs Remoted. 

ADJUST THE ION TRAP 

In order to prolong the life of the picture tube. 
it is important that this adjustment be made on 
every receiver upon installation or servicing. 

These sets use a 16TP4 or 16RP4 picture tube. If the 
set has the 16TP4 tube, locate the ion trap on the neck 
of the tube with the blue sleeve on top and the magnet to 
the left ( facing rear of chassis). With the 16RP4 tube, 
locate the blue sleeve to the left and the magnet at the 
bottom. Starting from a point close to the tube base, 
very carefully move the ion trap forward or backward, 
and at the same time rotate it slightly in either direction; 
adjust for the brightest picture possible with the 
BRIGHTNESS control set for average brightness. 

Note that there may be two locations where the bright-
est picture can be produced. The second ion trap location, 
which is further forward on the tube neck, should not 
be used. 

Important: Should the corners of the picture be-
come rounded off or shaded after adjusting the ion trap, 
correct this by moving the deflection yoke coil "E" as far 
forward as possible and then adjusting the picture posi-
tioning lever ( or the focus coil if necessary) as described 
below. Do not try to remove shaded corners with ad-
justment of the ion trap. Be sure to readjust the ion 
trap after adjusting the picture positioning lever or re-
positioning the focus coil. 

The 16TP4 picture tube uses ion trap. part number 
94A15-2: the 16RP4 tube uses ion trap, 94A15-1. The 
part number is stamped on the ion trap magnet. The 
wrong ion trap may cause shaded corners or insufficient 
picture brightness. 
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CHECK PICTURE TILT 

If the picture is 
tilted, loosen the 

wing nut "H" on the 
deflection yoke coil 

and slightly rotate 

the yoke "E" until 

the picture is 

straight. Before 

tightening the wing 

nut, be sure that the 

yoke is moved as far 

forward as possible, 
otherwise corners of the 

Picture Tilted; Adjust 
Deflection Yoke Coil. 

picture may become shaded. 

CHECK PICTURE CENTERING 

If the picture is 

off center, it can be 
centered by using 

the picture position-

ing lever, and when 

necessary, re- posi-

tioning the focus 

coil around the pic-

ture tube neck. Fol-

low the instructions 

given below. Note 
that the picture 
positioning lever can he moved sideways, or up 
and down. 

Picture Not Centered; Adjust 
Picture Positioning Lever. 

Picture Slightly Off Center 
a. Adjust ion trap as instructed on preceding page. 
b. Slightly loosen the screw "A" which locks the picture 

positioning lever to the focus coil, adjust the lever 

for correct picture centering. 

c. Readjust the ion trap. 

Picture Greatly Off Center 
a. Adjust ion trap as instructed on preceding pagé. 

b. Slightly loosen the two screws "B" which hold the 

focus coil to the yoke bracket. Center focus coil 

around the tube neck; tighten screws. 
e. Loosen the screw "A" and center the picture with the 

picture positioning lever. If the picture cannot be 

centered with the lever, it may be necessary to locate 

the focus coil slightly off center and then center the 

picture with the picture positioning lever. 

d. Readjust the ion trap. 

Difficulty in Centering Picture or 
Eliminating Shaded Corners 

a. Loosen screws "G", then move the yoke support 
bracket forward until rubber grommet "F" is firmly 

against the flare of the picture tube. 

b. Push the deflection yoke coil "E" as far forward as 
possible. In some cases, it may be necessary to loosen 

the two yoke bracket support screws "D" at the sides 
of the upper mounting bracket, move the bracket 

up or down, and then move the deflection yoke coil 

as far forward as possible. 

Shaded corners may also result from use of the wrong 

ion trap. The 16TP4 picture tube uses ion trap 94A15-2; 

the 16RP4 picture tubes uses ion trap 94A15-1. The 

part number is stamped on the ion trap magnet. 

SCHEMATIC NOTES 
Ei.M,M etc. are run numbers and indicate a production 
change. Run numbers are rubber stamped at rear of chassis. 

<D, 0, (:), etc. indicate alignment points and align-
ment connections. 

TV VOLTAGE DATA 
(Voltages given on schematic diagram) 

• PICTURE control turned fully clockwise. CHANNEL con-
trol set on an unused channel. Other front controls set at 
approximately half rotation. Vert. Lin. and Height set at 
approximately half rotation. 

• Voltages marked with an asterisk will vary widely with 
control setting. 
In combination models, B+ voltages in TV chassis will be 
slightly; higher when set is switched to radio position. Alter-
nate voltage readings for radio and TV are shown for sound 
output tube V204 (6V6GT). 

• Line voltage 117 volts AC. 

• Voltages measured with a vacuum tube voltmeter between tube 
socket terminals and chassis, unless otherwise indicated. 
Voltages at V101, V102, V306 measured from top of socket 
with tube removed. 
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• Antenna disconnected from set with terminals shorted. 

• Under operating conditions, AGC (Automatic Gain Control) 
voltage developed at pin 1 of V301 (6AU6) should measure 
approximately —3 volts. This voltage depends on picture 
signal strength and Picture control setting. 

CAUTION 
Pulsed high voltages are present on the cap of the 613Q6GT 

tube, and on the filament terminals and cap of the 1B3GT tube. 
NO ATTEMPT SHOULD BE MADE TO TAKE MEASURE-
MENTS FROM THESE POINTS UNLESS SUITABLE TEST 
EQUIPMENT IS AVAILABLE. 

Picture tube 2nd anode voltage can be measured from the 2nd 
anode connector and should be taken only with a high voltage 
instrument such as a kilovoltmeter. 2nd anode voltage is ap-
proximately 12.5 KV. Proper filament voltage check of the 1B3GT 
tube may be made by observing filament brilliancy as compared 
with that obtained with a 1.5 volt dry cell battery. 

IMPROVED NOISE IMMUNITY IN THE 
AND 21C1 CHASSIS 

MODELS 361707, 36R45, 
36R46, Ch. 21B1, 21C1 

RADIO VOLTAGE DATA 
(Voltages given on schematic diagram) 

• Line voltage 117 volts AC. 
• Voltages measured with a vacuum tube voltmeter, between tube 

terminals and chassis. 
• Voltages measured with band switch on FM position, wiles, 

otherwise indicated; an AM reading is given where difference 
is significant. 

• Volume control set at minimum. 
• Dial turned to low frequency end. 
• Antennas disconnected. 

A When R602 is 240 ohms, voltage on pin 1 of V601 is 152 volts, 
pin 2 is —.5 volts, pin 6 is 152 volts and pin 8 is 1.9 volts. 
When R602 is 1500 ohms, voltage on pin 1 of V601 is 160 volts, 
pin 2 is —3 volts, pin 6 is 160 volts and pin 8 is 3 volts. 

HORIZONTAL SYNC CIRCUIT OF 21B1 

In some areas where the noise level is high, the 
affect the sync circuit and cause the picture to 
or lose horizontal sync. 

A change in resistor value and an additional filter in the sync 
circuit has been incorporated in late production to reduce this 
trouble. 

noise peaks may 
shake horizontally 

The circuit change began with run 2 of 21B1 chassis and run 5 of 
21C1 chassis. 

Early production receivers may be modified by following the pro-
cedure given below: 

1. Locate a 9 lug terminal strip adjacent to the vertical output 
transformer. 
2. Remove R323 ( 8200 ohms) from lugs L. and 6. 
3. Connect an 18,000 ohm 1/2 watt resistor ( part number ()0B8-183 
between lugs and 6. 

4. Connect a 140 pµfd condenser ( part number 65B1-26 with a 270K 
1/2 watt resistor, ( part number 60B8-274) in parallel between lugs 

L. and 5. 
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PRODUCTION CHANGES 

RUN 1 in 21C1 CHASSIS 

Resistor 11430 was changed from 12,000 ohms, 1/2  watt to 
12,000 ohms, 2 watt ( part #60B20-123). This change was made 
to prevent possible increase in resistance of R430 due to in-
creased power dissipation. 

RUN 2 in 21C1 CHASSIS 

In early sets R210 was 270,000 ohms; R211 was 100,000 ohms. 
In later sets R210 was changed to 150,000 ohms, % watt (part 
#60B8-154); R211 was changed to 47,000 ohms, % watt ( part 

#60B8-473). This change resulted 
on radio operation. 

RUN 3 in 21C1 
Condenser C433, .002 mfd, 600 

added across width control L402 to 

in improved audio response 

CHASSIS 
volts ( part #64B5-14) was 
increase sweep width. 

INTERFERENCE TRAP ADDED 
Later production sets have an Adjacent Channel Interference 

Trap added between the connector lug (terminal of C113) on 
the TV tuner and pin 1 of 1st video IF amplifier V301 (6A1.16). 
This trap consists of 1.307 and C314; it has part number 72A102. 

IMPORTANT 

This preliminary service data contains the complete electrical parts list for models using the 21B1, 21C1 
television chassis and for the 5D2 (AM-FM) radio chassis. It also includes cabinet parts for models 36R37, 
36R45, 36R46. It contains alignment data for the television chassis. 

This TV chassis uses a 16" rectangular picture tube. It uses an improved intercarrier sound system 
(adjacent channel trap and improved sound take-off) and Automatic Gain Control circuits which are similar 
to the 20X1, 20Y1, 20Z1 chassis. Sweep circuits are similar to 24D1, 24E1, 24F1, 24G1, 24H1 chassis. 

Model RC500 or Model RC550 record changer is used. 

2181, 

RESISTORS 

21C1, 5D2 

Sym. Description Part No. 

t R101 3,900 ohms, 1/2 watt 98A 45-16 
R102 47,000 ohms, 1/2 watt 98A 45-17 
R103 10,000 ohms, 1/2 watt 98A 45-18 
R104 2,200 ohms, 1/2 watt 98A 45-19 
t R105 4,700 ohms, 1/2 watt 98A 45-20 
R106 220,000 ohms, 1/2 watt 98A 45-21 
R107 10,000 ohms, 1/2 watt 98A 45-18 

TRIOS 4,700 ohms, 1/2 watt 98A 45-20 
R109 15,000 ohms, 1/2 watt 98A 45-67 

R201 470,000 ohms, 1/2 watt  .60B 8-474 
R202 82 ohms, 1/2 watt, carbon 

resistor only 60B 28-31 
R203 1,000 ohms, 1/2 watt 60B 8-102 
R204 390 ohms, 1/2 watt 60B 8-391 
R205 10,000 ohms, 1/2 watt, 5% 60B 7-103 
R206 10,000 ohms, 1/2 watt, 5% 60B 7-103 
R207 47,000 ohms, 1/2 watt 60B 8-473 
R208A 250,000 ohms, Volume-1 75B 11-16 
R208B 1,500 ohms, Picture f  

(R208 includes switch SW501) 
R209 4.7 megohms, 1/2 watt 60B 8-475 
R210 150,000 ohms, 1/2 watt 60B 8-154 
R211 47,000 ohms, 1/2 watt 60B 8-473 
R212 1 megohm, 1/2 watt 60B 8-105 
R213 330 ohms, 1 watt 60B 14-331 

R301 10,000 ohms, 1/2 watt, 5% 608 7-103 
R302 1,000 ohms, 1/2 watt 60B 8-102 
R303 1,000 ohms, 1/2 watt 60B 8-102 
R304 1,000 ohms, 1/2 watt 60B 8-102 
R305 47 ohms, 1 watt 60B 14-470 
R306 18,000 ohms, 1/2 watt 60B 8-183 
R307 1,000 ohms, 1/2 watt 60B 8-102 
R308 68 ohms, 1/2 watt, carbon 

resistor only 60B 28-44 
R309 10,000 ohms, 1/2 watt, 5% 60B 7-103 
R310 1,000 ohms, 1/2 watt 60B 8-102 
R311 150 ohms, 1/2 watt 60B 8-151 

CHASSIS PARTS 

R312 1,000 ohms, 1/2 watt 60B 8-102 
R313 560,000 ohms, 1/2 watt 60B 8-564 
R314 680,000 ohms, 1/2 watt 60B 8-684 
R315 4,700 ohms, 1/2 watt, 5% 60B 7-472 
R316 Picture control  See R208B 
R317 47,000 ohms, 2 watt 60B 20-473 
R318 56,000 ohms, 2 watt 60B 20-563 
R319 3,000 ohms, 15 watt, candohm.... 61A 3-14 
R320 33,000 ohms, 1/2 watt Part of L303 
R321 10,000 ohms, 1/2 watt Part of L304 
R322 4700 ohms, 2 watt 60B 20-472 
R323 8,200 ohms, 1/2 watt 60B 8-822 
R324 680,000 ohms, 1/2 watt 60B 8-684 
R325 560,000 ohms, 1/2 watt 60B 8-564 
11326 100,000 ohms, 1/2 watt 60B 8-104 
R327 100,000 ohms, Brightness  75B 13-12 
11328 22,000 ohms, 1/2 watt 60B 8-223 

R401 22,000 ohms, 1/2 watt 60B 8-223 
R402 8,200 ohms, 1/2 watt 60B 8-822 
R403 8,200 ohms, 1/2 watt 60B 8-822 
11404 1.5 megohms, 1/2 watt 60B 8-155 
11405 1 megohm, Vertical Hold  75B 13-14 

R406 1 megohm, 1/2 watt 60B 8-105 
R407 8,200 ohms, 1/2 watt 60B 8-822 

R408 2.5 megohms, Height 75B 13-3 
R409 1 megohm, 1/2 watt 60B 8-105 
R410 3,000 ohms, Vert. Lin 75B 13-7 
R411 820 ohms, 1/2 watt 60B 8-821 
R412 560 ohms, 1/2 watt 60B 8-561 
R413 560 ohms, 1/2 watt 60B 8-561 

R414 2.2 megohms, 1/2 watt 60B 8-225 

R415 820 ohms, 2 watt .60B 20-821 
R416 2.2 megohms, 1/2 watt 60B 8-225 
R417 18,000 ohms, 1/2 watt 60B 8-183 
R418 47,000 ohms, 1 watt 60B 14-473 
11419 2,200 ohms, 1/2 watt 60B 8-222 

R420 27,000 ohms, 2 watt 60B 20-273 
R421 8.2 megohms, 1/2 watt 60B 8-825 
R422 15,000 ohms, 1 watt 60B 14-153 
R423 1,000 ohms, 1/2 watt 608 8-102 
R424 2,200 ohms, 1/2 watt 60B 8-222 
R425 12.000 ohms, 2 watt 60B 20-123 

tTo secure proper high frequency characteristics, order exact part from Admirai distributor or use IRC 

metalized resistor only. 

R426 100,000 ohms, 1/2 watt, 5% 60E3 7-104 
R427 100,000 ohms, 1/2 watt, 5% 60B 7-104 
11428 470,000 ohms, 1/2 watt 60B 8-474 
R429 4.7 megohms, 1/2 watt 60B 8-475 
R430 12,000 ohms, 2 watt 60B 20-123 
11431 5,600 ohms, 1/2 watt 60B 8-562 
R432 1,500 ohms, 1/2 watt 60B 8-152 
11433 120,000 ohms, 1/2 watt 608 8-124 
R434 25,000 ohms, Hor. Hold 75B 13-13 
11435 8,200 ohms, 1 watt 60B 14-822 
11436 150,000 ohms, 1/2 watt 60B 8-154 
R437 1 megohm, 1/2 watt 60B 8-105 
R438 8,200 ohms, 1/2 watt 60B 8-822 
11439 68 ohms, 1/2 watt, carbon 

resistor only 60B 28-44 
11440 47 ohms, 1/2 watt, carbon 

resistor only 60B 28-45 
11441 82 ohms, 1/2 watt, carbon 

resistor only 60B 28-31 
R442 6,800 ohms, 2 watt 60B 20-682 
R443 2.7 ohms, 1/2 watt 60B 28-47 
11444 470,000 ohms, 1 watt 60B 14-474 
R445 1,000 ohms, 1/2 watt 60B 8-102 
R446 750 ohms. Focus 75B 13-16 
11501 270,000 ohms, 1 watt 6áB 14-274 

Ft502B 2,650 ohms, 10 watt 
R502A 2,725 ohms, 2.5 watt}candohm 61A 5-8 

240 ohms, 1/2 watt, 5% (used in 
early 5D2 sets)  608 7-241 

1,500 ohms, 1/2 watt (used in 
late 5D2 sets) 60B 8-152 

Before replacing, see 5D2 pro-
duction change on reverse side. 

R603 22,000 ohms, 1/2 watt 60B 8-223 
11604 470 ohms, 1/2 watt 60B 8-471 
11605 820 ohms, 1/2 watt Part of L606 
R606 470 ohms, 1/2 watt 60B 8-471 
R607 22 ohms, 1/2 watt 60B 8-220 
R608 1 megohm, 1/2 watt 6013 8-105 
R609 6,200 ohms, 1/2 watt, 5% BOB 7-622 
11610 470,000 ohms, 1/2 watt 60B 8-474 
18611 10,000 ohms, 1/2 watt 60B 8-103 
R612 1,000 ohms, 1/2 watt  6013 8-102 
R613 47,000 ohms, 1/2 watt  60B 8-473 
R614 390 ohms, 1/2 watt 60B 8-391 
11615 27,000 ohms, 1/2 watt 60B 8-273 
R616 15,000 ohms, 1/2 watt 60B 8-153 
11617 15,000 ohms, 1/2 watt 60B 8-153 
11618 100,000 ohms, 1/2 watt 60B 8-104 
11619A 1 megohm, Voluml 
R619B 2 megohms, Tone_ Dual control 75B 11-12 

(R619 includes on- off switchSW603) 
R620 10 megohms, 1/2 watt 60B 8-106 
11622 560,000 ohms, 1/2 watt 60B 8-564 
R623 22 ohms, 1/2 watt 60B 8-220 
11627 1,000 ohms, 1 watt 60B 14-102 

. CONDENSERS 

11602 

Sym Description Part No. 

C101 5 mmfd, +. 5 mmfd, Zero temp. 
coeff 98A 45-22 

C102 . 5 to 3 mmfd, ceramic trimmer 98A 45-87 
C103 . 001 mfd. min, ceramic 98A 45-24 
C104 .5 to 3 mmfd, ceramic trimmer . 98A 45-23 
C105 120 mmfd, 5%, ceramic, 

-750 temp. coeff 98A 45-25 
C106 100 mmfd, ceramic, - 750 temp. 

coeff 98A 45-26 
C107 .5 to 3 mmfd. ceramic trimmer 98A 45-23 
C108 20 mmfd, Cer. Zero temp. coeff . 98A 45-27 
C109 10 mmfd, 5%, ceramic, 

-750 temp. coeff 98A 45-79 
CI10 .5 to 3 mmfd, ceramic trimmer  98A 45-23 
C111 .3 to 5 mmfd, fine tuning rotor  98A 45-92 
C112 10 mmfd, 5%, ceramic, 

Zero temp. coeff 98A 45-64 
C113 120 mmfd, 10%, silver mica 98A 45-78 
C114 .001 mfd. min, ceramic 98A 45-24 
C115 .001 mfd. min, ceramic 98A 45-24 

C201 6.8 mmfd, - .00033 temp. coeff 65B 6-71 
C202 20 mmfd, 5%, ceramic 65B 6-51 
C203 . 005 mfd, ceramic 65A 10-1 
C204 180 mmfd, 5%, -. 00003 temp. 

coeff 65B 6-59 
C205 500 mmfd, ceramic 65B 6-6 
C206 4 mfd, 50 V., electrolytic  67A 4-9 

MODELS 36R37, 36R45, 
36R46, Ch. 21B1, 21C1 

C207 .001 mfd, ceramic 65B 6-41 
C208 047 mfd, 200 volts, paper 64B 9-41 
C209 .005 mfd, ceramic 65A 10-1 
C210 50 mmfd, ceramic 65B 6-4 
C211 .047 mfd, 400 volts, paper  6413 9-28 
C212 .01 mfd, 400 volts, paper  64B 5-25 
C213A 20 rad, 25 V. 
C213B 10 mfd, 25 V electrolytic 67C 15-19 
C213C 10 mfd, 450 V. 
C214 .005 mfd, 600 volts, paper 64B 5-12 

C301A 0015 mfd .-- -- 1 dual ceramic 65A 17-2 
C301B . 0015 mfd. 

C302A . 0015 mfd dual ceramic 65A 17-2 
C302B . 0015 infd. 
C303A . 004 mfdj-
C303B . 004 mfd. dual ceramic 65A 17-1 

C304 .005 mfd, ceramic 65A 10-1 
C305 120 mmfd, ceramic 658 6-66 
C306 . 22 mfd, 200 volts, paper 64B 8-37 
C307A 20 mfd, 350 V. 
C307B 20 mfd, 350 V. electrolytic  67C 15-17 
C307C 60 mfd, 400 V. 
C308 .047 mfd, 400 volts, paper 64B 9-28 
C309 .1 mfd, 400 volts, paper 64B 5-20 
C310 .047 mfd, 400 volts, paper 64B 9-28 
C311 .047 mfd, 600 volts, paper 64B 8-9 
C312A . 004 mfdj 
C312B . 004 mfd. - dual ceramic 65A 17-1 

C313 .001 mfd, ceramic 65B 6-41 
C314 120 mmfd, 3%, mica 65B 1-10 

C401 . 002 mfd, 600 volts, paper 64B 5-14 
C402 .005 mfd, 600 volts, paper 648 5-12 
C403 .0047 mfd, mica 65B 21-472 
C404 .0047 mfd, mica 65B 21-472 
C405 . 1 mfd, 600 volts, paper 64B 5-5 
C406 . 047 mfd, 600 volts, paper 64B 8-9 
C407A 100 mfd, 50 V. 
C407B 20 mfd, 450 V. electrolytic  67C 15-18 
C407C 80 mfd, 350 V. 
C409 .02 mfd, 400 volts, paper 64B 5-24 
C410 .01 mfd, 400 volts, paper 64B 5-25 
C411 Electrolytic See C30'TB 
C412 .001 mfd, mica 65B 21-102 
C413 .001 mfd, mica 65B 21-102 
C414 . 47 mfd, 400 volts, paper 64B 9-72 
C415 005 mfd, 600 volts, paper 64B 5-12 
C416 .047 mfd, 400 volts, paper 64B 9-28 
C417 .01 mfd, 400 volts, paper 64B 5-25 
C418 .0039 mfd, 5%, silver mica 65B 1-63 
C419 330 mmfd, mica 65B 21-331 
C420 330 mmfd, mica  65B 21-331 
C421 470 mmfd, mica 65B 21-471 
C422 Electrolytic See C213B 
C423 20 to 280 mmfd, trimmer, 

Nor. Drive 66A 30-1 
C424 Electrolytic  See C213C 
C425 .047 mfd, 600 volts, paper 64B 5-7 
C426 . 25 mfd, 600 volts, paper 64B 5-3 
C427 .02 mfd, 400 volts, paper 64A 2-9 
C428 .047 mfd, 200 volts, paper 64A 2-8 
C429 500 mmfd, 20,000 V., ceramic 65B 18-5 
C430 47 mmfd, 5%, 1,500 volts, 

silver mica 658 1-64 
C431 1 mfd, 400 volts, paper 64A 2-10 
C432 Electrolytic See C307C 
C433 .0022 mfd, 600 volts, paper 64B 9-11 

C601 2 to 20 mmfd, trimmer  Part of L601 
C602 .001 mfd. min, ceramic  

C603A 486 mmfd. (max.) AM RF 
C603B 15 mmfd. (max.) FM RF 
C603C 114 mmfd. (max.) AM Osc. 
C603D 15 mmfd. (max.) FM Osc. 

Dial drum spotwelded to gang 
C604 . 01 mfd. mm, ceramic 65A 10-3 
C605 . 68 mmfd, ceramic  65A 16-1 
C606 40 mmfd, ceramic, 

.000750 temp. coeff 65B 6-67 
C607 .001 mfd, ceramic  • SIB 6-41 

65B 6-41 

gang...68B 24 
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/40 mmfd, silver mica (used in 
early 5D2 sets)  C608 • 65B 1-65 

30 mmfd, silver mica (used in 
late 5D2 sets) 65B 1-69 
Before replacing, see 5D2 pro-

duction change on reverse side. 
C609 . 001 mfd, silver mica, 5%  Part of T604 
C610 . 01 mfd. min, ceramic 65A 10-3 
C6Il . 01 mfd. min, ceramic 65A 10-3 
C612 100 mmfd, silver mica, 5%  Part of T601 
C613 300 mmfd, silver mica, 5% Part of T604 
C614 .01 mfd. min, ceramic 65A 10-3 
C615 .01 mfd. min, ceramic 65A 10-3 
C6I6 .01 mfd. min, ceramic 65A 10-3 
C617 250 mmfd, ceramic 65B 6-5 
C618 200 mmfd, silver mica, 5%  Part of T605 
C619 100 mmfd, silver mica, 5% Part of T602 
C620 200 mmfd, silver mica, 5% Part of T605 

C621 . 01 mfd. min, ceramic 65A 10-3 
C622 .01 mfd. min, ceramic 65A 10-3 

CC662234 110000 mm mm ffddj.. dual ceramic 63A 7-1 

If a section of this dual condenser becomes 
defective, replace with exact duplicate or two 
condensers of the same value with a tolerance 
within 10% of each other. 

C625 4 mfd, 150 volts, electrolytic  67A 4-2 
C626 . 001 mfd. min, ceramic 65B 6-41 
C627 . 01 mfd. min, ceramic 65A 10-3 
C628 100 mmfd, ceramic, -.000750 

temp. coeff 65B 6-68 
C629 . 001 mfd, ceramic 65B 6-41 
C630 . 01 mfd. min, ceramic 65A 10-3 
C631 . 1 mfd, 400 volts, paper 64B 1-20 
C632 .00b !nid. min, ceramic 65A 10-1 
C633 5 mmfd, ceramic 65B 6-61 
C634 2.5 to 6 mmfd, ceramic trimmer . 66A 28-1 
C635 90 mmfd, silver mica, 3% Part of T603 

C636  ..004min ). dual ceramic  65A 17-1 
C637 004 mfd. min. 
C638 . 01 mfd. min, ceramic 65A 10-3 
C639 . 01 mfd. min, ceramic 65A 10-3 
C641 . 1 mfd, 400 volts, paper 64B 1-20 

Sym. 

COILS and TRANSFORMERS 

Description Part No. 

L101 Antenna Coli 
for Channel 42 98A 62-2 
for Channel 43 98A 62-3 
for Channel 44 98A 62-4 
for Channel 45 98A 62-5 
for Channel 46 98A 62-6 
for Channel 47 98A 62-7 
for Channel 418 98A 62-8 
for Channel 49 98A 62-9 
for Channel 410 98A 62-10 
for Channel 411  98A 62-11 
for Channel 412 98A 62-12 
for Channel 013  98A 62-13 

L102 Mixer-Oscillator Coil 
for Channel 42 98A 63-2 
for Channel 03 98A 63-3 
for Channel 44 98A 63-4 
for Channel 45 98A 63-5 
for Channel 06 98A 63-6 
for Channel 47 98A 63-7 
for Channel /18  98A 63-8 
for Channel 49 98A 63-9 
for Channel 410 98A 63-10 
for Channel 411  98A 63-11 
for Channel # 12  98A 63-12 
for Channel 413  98A 63-13 

Before inserting replacement coil 1 101 or 
1 102, see that teeth at inner end of coils fit to-
gether when fitted in detent plate at center of 
turret. If necessary file teeth slightly. 

L103 Mixer Plate Coil 98A 45-77 
L104 Heater RF Choke 98A 45-13 
L105 Heater Oscillator Choke 98A 45-14 

I 201 Sound Take-off Coil (includes 
R201, C20I. C202) 72B 99-1 

L301 Video Peaking Coil 73A 5-12 
1302 Video Peaking Coil 73A 5-7 

1,303 Video Peaking Coil (wound on 
R320) 73A 5-13 

L304 Video Peaking Coil (wound on 
R321)  73A 5-9 

L305 Heater RF Choke 73A 2-5 
L306 Heater RF Choke 73A 2-5 
L307 Trap Coil (includes C314) 72A 102 

L401 Horizontal Lock Coil (includes 
C4I8 and R431)  94A 17 

L402 Width Control 94A 29-1 
L403 Horizontal Linearity Control 94A 28 
L404 Focus Coil 69C 117-3 

L601 AM Loop Antenna, includes C601. . 69C 116-1 
L602 FM Antenna AB195 
L603 FM Antenna Coil 69A 85 
L604 AM Oscillator Coil 69A 86-1 
L605 FM Oscillator Coil 69A 87 
L606 FM Peaking Coil (wound on R605) 73A 5-11 
L610 RF Dual Choke 69A 102 

T201 Ratio Detector Transformer 72B 68 
T202 Audio Output Transformer 

for 21B1 chassis  79C 33-1 
for 2ICI chassis 79C 33-2 

T301 1st IF Transformer (includes 
R306, 11307, C302A, C302B)....72C 96-6 

T302 2nd IF Transformer (includes R309)72C 96-7 
T303 3rd IF Transformer (includes C305)72C 96-8 

T401 Blocking Oscillator Transformer 79A 18-2 
T402 Vertical Output Transformer 79B 29-1 
T403 Deflection Yoke (includes R412, 

R413, R445, C430) A3222 
T404 Horizontal Output Transformer 

(includes tube cap clips) 79C 30-2 

T501 Power Transformer .80C 26-1 

T601 1st IF (FM) Transformer 
for early 5D2 sets 72B 98 
for late 5D2 sets 728 98-1 
Before replacing, see 582 pro-

duction change on reverse side. 
T602 2nd IF (FM) Transformer 72B 76 
T603 Ratio Del. Transformer 72B 39 
T604 1st IF (AM) Transformer 

for early 5D2 sets 72B 97 
for late 5D2 sets  72B 97-1 
Before replacing, see 582 pro-

duction change on reverse side. 
T605 2nd IF (AM) Transformer 72B 94 

MISCELLANEOUS PARTS for TV CHASSIS  

Sym. Description Part No. 

M201 Speaker Socket .88A 5-6 
M202 Speaker Plug 88A 5-5 
M203 Speaker 

5" PM  78B 59-1 
8" PM  78B 49-1 
12" PM  78B 56-2 

M204 Socket, Audio Input  88A 1 
M401 Horizontal Output Fuse, 1/4 amp. , 

250 volts 84A 4-2 
Fuse Holder 84A 5-1 

M501 Interlock Socket (Male) 89A 22-2 
M502 Line Cord, with interlock socket  89A 22-1 
M503 Cable Socket (Combination 

models only) 88A 20-2 
SW501 Switch, On-Off Power (S.P.D.T.)  Part of R208 
V306 Picture Tube 16RP4 or 16TP4 
Bracket, Deflection Yoke Holding 15A 572 
Bracket, Picture Tube Mounting (Supports 

front of picture tube) 
Right side (facing tube)  15B 615-1 
Left side (facing tube)  15B 615-2 

Bracket (for mtg. picture tube and 
focus coil) 
Top .I5C 613 
Bottom .15C 614 

Bracket, Tuner Shaft (Bakelite)  32A 111-1 
Clamp, Picture Tube Front Mounting 

Bracket (clamps bracket to chassis)  15A 616 
Clamp, Webbing (for mtg. picture tube) .15A 526 
Clip, Tube Cap 

for 6BQ6GT tube 88A 16-8 
for 1B3GT tube 19A 54 

Connector Lead, 2nd Anode (includes 
plug) 88A 16-7 

Cover, IF Strip 158 641 
Fuse Holder 84A 5-1 
Insulating Plate (for 2nd anode filter 

condenser mtg.) 92A 135-1 
Ion Trap 

for 16TP4 picture tube 94A 15-2 
for 16RP4 picture tube 94A 15-1 

Lever, Focus Coil Adjusting 158 574 
Lock, 1B3 Mounting Shell Disk 15A 589 
Pilot Light (#147) 81A 1-8 
Pilot Light Socket (used in combination 

models) 82A 11-58 
Rubber Channel, 1" long (for picture 

tube bracket)  12A 9-11 

Rubber Collar (mounted over piciure 
tube neck) 12B 40 

Rubber Grommet, 2nd Anode Housing 12A 2-7 
Rubber Insert, 1" diamter (bottom and 

side support of picture tube) 12A 16-1 
Rubber Strip, Adhesive (3/16"x3/8"x2" 

used under webbing band)  12A 5-6 
Shield, Tube 

plain type 87A 7-7 
slotted type 98A 45-73 

Socket, Jewel Light 87A 6-3 
Socket, Shell (cover for 1B3 tube socket).  88A 27-1 
Socket, Tube 

miniature bakelite (7 pin) 87A 3-7 
octal, plain .87A 5-1 
octal, ringmount (mica filled)  87A 20-2 
miniature (9 pin) 87A 25-1 
picture tube 87B 31-5 

Socket, Test (4 terminal) 10A 28 
Spring, Picture Tube Grounding I9A 23-2 
Tuner, Television (complete)  94A 18-4 
Webbing, Picture Tube Mtg. Strap 

(42" length)  50A 3-4 

MISCELLANEOUS PARTS 
for TV TUNER 94C18-4  

Sym. Description Part No. 

MI04 Shaft Shell & Rotor Assy. (Sharp 
Tuning) (with 4 1/16" long 
brass shaft shell)  98A 45-92 

MI07 Bracket, Sharp Tuning Rotor 
Retaining 98A 45-95 

M108 Spring, Detent Plate Grounding  98A 45-94 
M109 Shield, Tube (Slotted; for 6J6) 98A 45-73 
M110 Shield, Tube (Plain; for 6AG5) 87A 7-7 
M112 Spring, Slug Retaining (Osc coil)   98A 45-52 
MI13 Washer, Fibre Spacer 

(1/4" IDx1/2" OD) 98A 45-63 
M114 Nut, Locking Spring (for trimmers).98A 45-31 
M115 Screw, Trimmer (4-36x5/8") 98A 45-33 
M116 Screw, Bracket Mtg. (6-32x1/4")  98A 45-62 
M117 Slug, Brass Tuning  98A 45-88 
MI18 Stator Plate (ungrounded); Silver with 

Ceramic Insulator, for Sharp Tun-
ing C111 (includes mtg. bracket). 98A 45-86 

M120 Tuner, Television (complete)  .94C 18-4 
M121 Roller, Detent (3/8" dia., 

3/32" dia . bearing) 98A 45-82 
M122 Spring, Detent (2 5/16" long) 98A 45-81 
M123 Contact Plate and Bracket Assembly 

(Uses Wiping Contacts)  98A 45-84 
M124 Spring, Sharp Tuning Rotor Contact 

(Flat bronze 1 7/16"x1/2") 98A 45-83 
MI25 Spring, Front and Rear Turret Shaft 

(Wire 2 3/4" long, 3/64" dia .) 98A 45-85 
M126 Turret and Shaft Assembly (less 

coils) (5 3/8" shaft and 3/16" 
rounded detent depression) 98A 45-91 

MISCELLANEOUS PARTS for 5D2 RADIO  

%m. Description Part No." 

M601 Socket, Phono Input 88A 1 
M606 Socket, Phono Motor 88A 8-7 
M607 Plug and Shielded Cable 89A 29-11 
M608 Plug, 14 Pin 88A 20-1 

Cover, Plug (for M608) 88A 20-12 
Cable (9 wire), includes plug M608  AB216 
Socket and Leads, Pilot Light  82A 2-3 

SW601 Switch, "PH-AM-FM" 
(includes SW602) 76B 22 

SW602 Switch, Phono Motor 76B 23 
SW603 Switch, ON-OFF Power (S.P.D.T.).Part of R6I9 

Antenna Lead (300 ohm transmission 
line, 32" length) 95A 16-11 

Bracket, Tuning Sleeve  15A 394 
Clamp, - Cable  IIA 2-9 
Cover Assembly, Chassis A1880 
Dial Back and Bracket Assembly A3153 
Dial Cord (44" length) 50A 1-3 
Dial Scale 22B 22-1 
Escutcheon, Radio 29D 63-1 
Grommet, Rubber (Gang mounting)  12A 1-4 
Pilot Light (047) 81A 1-8 
Plate, Switch 15A 409 
Pointer, Metal Dial 25A 37 
Pointer Cover, Plastic 25A 38 
Sleeve, Spacer (Gang mounting)  29A 2-10-71 
Sleeve, Spacer (AM loop mounting)  29A 3-15 
Snap Button (for mounting dial scale) .13A 1-1-71 
Socket, Tube 

for Miniature Tube (7 pin)  87A 3-7 
- for Miniature Tube (9 pin) 87A 25-2 
Speed Nut (for mtg. radio escutcheon) 2B 12-4-68 
Spring, Dial Cord Tension 19B 1-3 
Spring, Tube Retainer (for 12AT7) 19A 56-1 

RECORD CHANGER PARTS  

Model RC500 or Model RC550 record changers are 
used. The changer model number is on the top rear of 
the changer pan and also on the changer model label on 
the underside of the changer . For the RC500 changer 
refer to Service Manual No. S298; for the RC550 chang-
er, refer to Service Manual No. S327. 

Sym. Description Part No. 

M602 Cable, Shielded (includes plug).... 412A 11-2 
M603 Cartridge, Push-in Needle Type 

(includes needle) 409A 13-1 
Cartridge, Knurled Nut Retaining 

Type (includes needle)  i109A 13 
M604 Motor (3 speed) 4078 19 
M605 Plug, Motor (Male) .88A 8-1 
Adapter, 45 RPM (envelope of 12) 48A 8-1 
Belt, Rubber Drive 406A 20 
Idler Wheel Assembly (includes tire)  G400A 279 
Manual, Service 

for RC500 changer 5298 
for RC550 changer S327 

Needle, Phonograph 
for 409A 13 cartridge 98A 15-19 
for 409A 13-1 cartridge 98A 15-18 

Needle Retaining Nut (for 409A13 
cartridge) 98A 54-2 

Spring, Changer Float 405A 139 
Touch-Up Paint 
Coppertone .98A 54-3 
Gold Hammertone 98A 54-12 

PARTS for TILT-OUT MECHANISM  

Description Part No. 

Eye Bolt (for tilt-out spring) lA 87-1 
Grommet, Rubber (for tilt-out spring) I2A 1-1 
Hinge Assembly, Tilt-Out 

Left side (facing front)  AC183-1 
Right side (facing front)  ACI83-2 

Screw, Tilt-Out Brkt. Shipping (10-24x3/8") lA 51-25-71 
Screw, Tilt-Out Adjusting Bracket Mtg. 

(48-32x1/4" Bd. H.M.S  )   85-250-C2-71 
Screw, Tilt-Out Tie Rod Mtg. 

(M6-32x1/4" Bd. H.M.S  )   365-250-C2-71 
Spring, Tilt-Out Coil (2 3/8" unstretched) .19A 15-1 
Spring, Tilt-Out Arm Retaining 

(7 1/4" unstretched) 19A 59 
Tie Rod, Tilt-Out 28A 22-1 

CABINET PARTS for 36R37 (Blond), 
36R45 (Walnut), 36R46 (Mahogany)  

The above model numbers may contain the suffix "N" 

Part No. • Description 

A3060 Antenna, Built-in TV 
ABI95 Antenna, Built-in FM 
43C 129-1 Back, Radio-Phono and Record Compt. 
A9224 Back, TV Compt. (Complete) 
*35E 123-55 *Base, Cabinet (Legs), Blond 
*35E 124-57 *Base, Cabinet (Legs), Walnut 
*35E 124-58 *Base, Cabinet (Legs), Mahogany 
*35E 123-3 *Cabinet, Blond 
*35E 124-1 *Cabinet, Walnut 
*35E 124-2 *Cabinet, Mahogany 
44B 173 Carton and Fillers, for 36R37 
44B 172 Carton and Fillers, for 36R45, 36R46 
98A 60-7 Caster (for cabinet leg) 
11A 2-6 Clamp, Cable 
*35E 123-53 *Door, Record Compt. (Complete) Blond 
*35E 124-53 *Door, Record Compt. (Complete) Walnut 
*35E 124-54 *Door, Record Compt. (Complete) Mahog 
*35E 123-51 *Doors, TV and Radio-Phono Compt., 

Blond (matched pair) 
*35E 124-50 *Doors, TV and Radio-Phono Compt., 

Walnut (matched pair) 
*35E 124-51 *Doors, TV and Radio-Phono Compt., 

Mahogany (matched pair) 
35E 124-56 Door Catch and Strike Plate, for 

Walnut and Mahogany 
35E 123-59 Door Catch and Strike Plate, for Blond 
29D 60-4 Escutcheon, Control (Plastic; less door) 
23D 60-1 Escutcheon Door (Plastic) 
23D 63-1 Escutcheon, Radio 
98A 61-8 Gasket, Sponge Rubber (includes chipboard 

back for picture window) 
3613 16-1 Grille, Metal, for Blond 
36B 13 Grille, Metal, for Walnut and Mahogany 
36B 13-1 Grille Rosette (for 36B13 grille) 
36B 3-20 Grille Cloth (2 pieces) for Blond 
36B 3-27 Grille Cloth (2 pieces)for Walnut & Mahog. 
37A 23-1 Handle, Door (for upper doors) for Blond 
37A 25-1 Handle, Door (for upper doors) for 

Walnut and Mahogany 
33A 41-2 Handle, Door (for blond record compt. 

door) 
35E 123-57 Hinge, Knife (Pair), for Blond 
35E 124-55 Hinge, Knife (Pair), for Walnut & Mahog. 
82A 10-8 Jewel, Pilot Light (Green) 
33D 55-1 Knob, Radio, ' PH-AM- FM', 'Tuning' 
33D 55-4 .Knob, Radio, 'Off-Volume' 
33D 55-5 Knob, Radio, 'Tone' 
33C 53-9 Knob, TV, ' Channel' 
33C 53-10 Knob, TV, ' Tuning' 
33C 53-11 Knob, TV, 'Off-Volume' 
33C 53-12 Knob, TV, ' Picture' 
81A 1-8 Light, Pilot 447 
89A 22-1 Line Cord and Interlock Socket 
6A 4-6-0 Line Cord Mounting Rivet 
lA 7-23-71 Screw, for mtg. picture window 

(46x3/8 R.H.W.S.) 
1A 7-9-57 Screw, for mtg. control escutcheon 

(44x3/8 R.H.W.S.) 
IA 7-24-71 Screw, for mtg. cabinet back 

(06x1/2 R.H.W.S.) 
IA 67-43-71 Screw, for mtg. TV chassis (1/4-20x1") 
98A 44-47 Spacer, Fibre Cabinet Leveler (Kit of 6) 
78B 56-2 Speaker, 12 inch PM 
2B 10-24-59 Speed Nut (for mtg. radio escutcheon) 
18A 45 Spring Clip (for mtg. picture window) 
18A 41 Spring, Hinge (for mtg. escutcheon door) 
18A 43-2 Spring, TV Knob Tension,"Off-Volume" 
18A 43-1 Spring, TV Knob Tension, "Tuning" 
18A 43-3 Spring, TV Knob Tension, "Channel" 

Tilt-Out Parts 
See "Parts For Tilt-Out Mechanism" 

5A 4-14 Washer, Felt, behind "Channel" knob 
5A 4-15 Washer, Felt, behind "Picture" knob 
5A 4-11 Washer, Felt, behind radio knobs 
23D 67 Window, Picture 

If only mounting tab is broken on picture 
window, a new metal tab (part number 15A668) 
can be installed with a soldering iron. In-
strcutions (Form 6340) included with tabs. 

• To insure proper matching and fit, also specify cabi-
net manufacturer's code letters (usually burned or' 
stamped on back rail of cabinet). Wood parts are 
supplied only if old part cannot be repaired. When 
ordering describe condition of old part in detail. 

CHASSIS 21B1, 21C1 
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Adj. 
Al 

A2 
A3 
A4 
AS 

Symbol 
T30.3 
T301 
T302 

L103 
T201 

TELEVISION ALIGNMENT PROCEDURE 

Frequency 

25.3 MC 
25.3 MC 
23.1 MC 
23.1 MC 

4.5 MC 

4.6 L201 4.5 MC 

ALIGNMENT ADJUSTMENT IDENTIFICATION 

Function 

3rd IF Transformer 

1st IF Transformer 
2nd IF Transformer 
Mixer Plate Coil 

Primary of Ratio Detector 
Transformer 

Sound Take-off Coil 

Adj. Symbol 
AT T201 

A8 
A9 
A10 
Al I 
Al2 

C102 

C104 
C107 
C110 
L102 

Frequency 
4.5 MC 

Function 

Secondary of Ratio Detector 
Transformer 

Trimmer ( RF Amplifier) 
Trimmer ( RF Amplifier) 
Trimmer ( Mixer) 

Trimmer (HF Oscillator) 
Slug, HF Oscillator Coils 

IF AMPLIFIER ALIGNMENT 
a. Before starting alignment, be sure IF' coser shield ii. Sct Picture control fully to the right ( clockwise). Retain 

is mounted to chassis, this setting for all IF adjustments. 

b. Disconnect antenna and connect a jumper across antenna e. Allow about 15 minutes for receiver and test equipment to 
terminals. warm up. 

f. To service TV chassis with radio disconnected, complete 
c. Set receiver to channel 13 or other unassigned high the heater circuit by connecting a jumper from pin "L" 

channel to prevent signal interference during IF alignment, to pin "K" of socket M503. See schematic. 

Step 
Signal Gen. 
Freq. ( MC) 

VTVM and Signal 
Generator Connections Instructions Adjust 

1 25.3 
VTVM high side to test jack "T", 
common to chassis. 

Connect generator high side to 6» 
(V102) tube shield; insulate shield 
from chassis. Connect common to 
chassis near 6J6 tube base. 

Use VTVM 3 volt DC scale. When 

peaking, keep reducing generator 
output for VTVM reading of ap-
prox. 1.volt or less. 

nAilunain.d 42 for maxi-

2 23.1 43 and 44 for maxi. 
mum. 

3 
To insure correct IF alignment, make the "IF Response Curve Check" given below, or make the "Overall RF 
and IF Response Curve Check (Step 1)" given later. The overall check should be made after making all other 
alignments. 

IF RESPONSE CURVE CHECK 
(Using sweep generator and oscilloscope with 

Differences in tube gain and component values affect IF re-
sponse. These differences are not apparent in alignment of IFs 
when using a signal generator and VT\ NI ( single frequency 
alignment); hence it is preferable that an IF response curve 
check be made after completion of the IF amplifier alignment. 
The IF response curve check can be made as indicated di-

rectly below. However, also note that a better check can be 
made by feeding the sweep signal through the entire RF and 
IF system as given under "Overall RF and IF Response Curve 
Check ( Step 1)". The overall check should be made after 
making all other alignments. 
a. Make all control settings and connections as given in the IF 

amplifier alignment chart; see "a" through "f" above. 

b. Connect osc illoscopes between point "V" and chassis ground 
through a decoupling filter; see fig. 29. Keep leads away from 
receiver. 

c. Connect sweep generator high side to tube shield of 6J6 
(V102) ose•mixer tube. Be sure to insulate tube shield from 
chassis. Connect sweep generator common to chassis close to 
6J6 tube base. Set sweep generator to sweep the IF band pass 
(19 to 29 MC). 

d. Loosely couple marker generator high side to the sweep gen. 
erator lead connected to tube shield on tuner; common to 
chassis ground. 
To avoid distortion of the response curve, keep the sweep 

generator and marker generator outputs at a very minimum. 
Marker pips should be just kept barely visible. To minimize 

sweep input to RF Mixer I/102.) 

distortion, set sweep generator output for VTVM reading of 
approximately .5 volt DC, measured between test jack "T" 
and chassis. Connecting a 11/2 volt battery ( negative ta test 
jack "T", positive to chassis) will allow greater signal input 
without distorting the response curve. 

e. Check curve obtained against the ideal IF response curve 
shown in figure 28. Since it is not always possible to get ideal 
curves, it should be noted that the height of opposite peaks 
should be within 3db or 30% of each other. The dip or valley 
in the center of the curve should not be greater thar 3db or 
30% down from the highest peak of the curve. Check video 
and sound IF carrier points by means of marker generator. It 
is important that marker pips be in the proper location on the 
response curve. The 25.75 MC marker, should be 6db below 
the highest peak ( 50% point on the high frequency side of 
the curve). The 22 MC marker should be at the opposite side 
of the response curve, located approximately 18db (85%) 
below the highest peak. The 21.25 MC marker should be 
located at least 26db ( 95%) below the highest peak, and 
may or may not be visible. 

Consistent with proper band width and correct location of 
markers, the response curve should preferably have maximum 
amplitude, symmetry, and flat top appearance. 

If the procedure given has been carefully followed and the 
response curve obtained differs greatly from the curve shown in 
figure 28, repeat the IF Amplifier Alignment, making sure gen-
erator frequencies are precise and adjustments are accurately 
made. 

• In dealing with RF and IF response curves, it is well to remember that an inverted or mirror image may result, 
depending on the sweep generator and oscilloscope used. The general waveform should still be identical. 

When using a wide band oscilloscope for alignment, marker pips will be more distinct if condenser from 100 to 1.000 
nimfd. is connected across the oscilloscope input. Caution: Use the smallest condenser possible, since too high a 
capacity will affect the shape of the response curve. 

21.25MC 
NOT IN EARLY SETS 

(SOUND IF) 
MARKER 

(IIITHOUT TRAP 1300) 

¿Al LEAST 21d1 
01 95% 

a APPROX. MARIER 
I8db (85%1 • 6db OR SO% 

L _ _AL _ 
3 db MAXIMUM (30%) 

DIFFERENCE II HEIGHT OF PEAKS 
SHOULD NOT EXCEED 3db OR 30'4 

a MEASURED FROM HIGHEST PEAI 

ALIGNMENT HINT 

After becoming familiar with alignment procedure, some servicemen simplify subsequent 
alignment of sets by merely using the essential alignment data given in figures 29 and 30. 

MODELS 36R37, 36R45, 
36R46, Ch. 21B1, 21C1 

1.311C  -1 

25.155C MARIER 

Figure 28. IF Response Curve. 
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V305.V 
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OHMS 

330 GROUND MMFD....TO CHASSIS -40- - 1._ r" ...-.e- -.).. SCOPE 

,.......... ......... To 

CHASSIS GROUND .I1-  - - 411. 

DECOUPLING FILTER SHOWN IN DOTTED LINES 

6AC7 

Figure 29. Bottom View Showing Test Point "V". 

AI 1 OVERALL OSCILLATOR ADJ. 

6C136 
613C5 
GAGS 

V101 

Figure 30. Top View of 

23.IMC MAX. 
42 

25.3MC MAX. 

151 IF 

V301 0 25D. VIDEO IF 

6AU6 V302 

6AU6 

Z Y 
o • 6) 

43 
23.IMC MAX. 

Al 
25.3MC MAX! 

VIDEO KT. V304 
300. & ACC 

V303 VIDEO GALS 

6AU6 

GALS 

RATIO CET. V202 

T201  6A1.16 
[0 1 • 

cs. V201 SOUND 

AT 
4.514C ZERO 

A6 45 UNDERSIDE 
L4'5 MC MAX. 4.5MC MAX. OF CHASSIS 

Y 
Chassis Showing Alignment Adjustment Locations. 

4.5 MC SOUND IF ALIGNMENT 
a. Disconnect antenna and connect a wire jumper across e. Use a NON-METALLIC alignment tool. If Ratio Det. 

antenna terminals. Transformer (1201) has hollow core slugs, bottom slug ad-
justment A7 can be made from top of chassis, if you use 

b. Set Picture control fully to the right ( clockwise), alignment tool # 98A30-7 obtainable from Admiral Dis-

c. Connect signal generator high side to point "V" through tributor. Bottom slug ( Al) can be reached through the 
a .01 mfd. condenser. hole in the core of the upper slug (A5). . 

f. To service TV chassis with radio disconnected, complete 
d. Allow about 15 minutes for receiver and test equipment to the heater circuit by connecting a jumper from pin "L" 

warm up. to pin "K" of socket M503. See schematic. 

Step Signal Gen. 
Freq. ( MC) 

VTVM 
Connections Instructions Adjust 

Since the transmitted video and sound carriers have an accurate 4.5 MC frequency difference, a TV station 
signal may be used instead of a signal generator for alignment of steps below. When using a television 
signal, it may be necessary to use a higher scale on the VTVM. 
IMPORTANT: When using a signal generator, be sure to check it against a crystal calibrator or other fre-
quency standard for accurate frequency calibration at 4.5 MC. Accuracy is required within one kilocycle. 

1 1-4.5 

1-4.5 

To test jack "Y" 

Use 3 volt DC scale on VTVM. 
Keep VTVM leads well sepa- 
rated from signal generator and 
chassis wiring. 

A5 and A6 for maximum ( keep 
reducing generator output to 
keep VTVM at approx. 1 volt). 

To test jack "Z" 

Use 3 volt zero center scale on 
VTVM, if available. Keep VTVM 
leads well separated from signal 
generator and chassis wiring, 

"A7 for zero on VTVM ( the 
correct zero point is located be. 
tween a positive and a negative 
maximum). 

t Signal may be unmodulated or 400 cycle AM modulated. •• If A7 was far off, repeat steps 1 and 2. 
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RF AND MIXER ALIGNMENT 
a. Disconnect 1% volt battery from test jack "T" if used erator output at a minimum, marker pips just barely visible. 

earlier. Connect a mire jumper from test jack "T" ( Fig. d. Connect oscilloscope through a 10,000 ohm resistor to test 
30) to chassis. Leave connected for all steps in this point "W" on tuner ( Fig. 30). Keep scope leads away 
alignment, from chassis. 

b. Disconnect antenna from receiver. e. Allow about 15 minutes for receiver and test equipment 

c. Connect sweep generator to antenna terminals. If sweep to warm up. 
generator does not have a built-in marker generator, loosely f. To service TV chassis with radio disconnected, complete 
couple a marker generator to the antenna terminals. To the heater circuit by connecting a jumper from pin "I.." 
avoid distortion of the response curve keep sweep gen- to pin "K" of socket M503. See schematic. 

Step 
Marker Gen. 
Freq. (MC) 

Sweep Gen. 
Frequency 

Instructions 

1 205.25 **209.75 
Sweeping 
Channel 12 

Check for curve resembling RF Response Curve shown below. If necessary, 
adjust A8, A9 and A10 (Figure 30) as required. Consistent with proper band 
width and correct marker location, response curve should have maximum 
amplitude and flat top appearance. 

2 See table below. 

Check each channel operating in the service area for curve resembling RF 
Response Curve shown below. When checking any channel, set the sweep 
and marker generators for the proper frequencies is indicated in the table 
below. 
In general, the adjustment performed in step 1 is sufficient to give satisfactory 
response curves on all channels. However, if reasonable alignment is not ob-
tained on a particular channel, ( a) check to see that coils have not been inter-
mixed, or (b) try replacing the pair of coils for that particular channel, or 
(c) repeat step 1 for the weak channel as a compromise adjustment to favor 
this particular channel. If a compromise adjustment is made, other channels 
operating in the service area should be checked to make certain that they 
have not been appreciably affected. 

* Video Carrier Frequency (MC). •* Sound Carrier Frequency (MC). 

Channel Channel 
Number Freq., MC 

2 54- 60 
3 60- 66 
4 66- 72 
5 76- 82 
6 82- 88 
7 174-180 
8 180-186 
9 186-192 
10 192-198 
11 198-204 
12 204-210 
13 210-216 

Video 
Carrier, 
MC 
55.25 
61.25 
67.25 
77.25 
83.25 
175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

Sound 
Carrier, 
MC 
59.75 
65.75 
71.75 
81.75 
87.75 
179.75 
185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

DIP SHOULD 501 
EXCEED Lib OR 
30% OF TOTAL 
REICHT t 

MARKER. VIDEO CARRIER 

Full skirt of curve will not be visible unless 
generator sweep width extends beyond 10 MC. 

Figure 31. RF Response Curve (see "Oscilloscope Note" below). 

OSCILLOSCOPE NOTE 

In dealing with RF and IF response curves, it is well 
to remember that an inverted or mirror image may re-
sult, depending on the sweep generator and oscilloscope 
used. The general waveform should still be identical. 

When using a wide band oscilloscope for alignment, 
marker pips will be more distinct if condenser from 100 
to 1,000 mmfd. is connected across the oscilloscope input. 
Caution: Use the lowest capacity condenser possible, 
since too high a capacity will affect the shape of the 

response curve. 

A4 

TUNING ROTOR 
SHORN FLAT OF SELECTOR SHAFT 

Al HALF ROTATION FACING COIL FOR CHARNEL 3 

Fig. 32. Front View of Tuner. 

(I 

\ MAUER, SOUND CARRIER 

OVERALL OSC 
ADJUSTMENT 

All 

6J6 TOE SHIELD 

Al2 
INDIVIDUAL CHANNEL 
SLUG ADJUSTMENT 
(TURRET POSITIONED TO 
ADJUST CHANNEL 6) 

OVERALL RF and IF RESPONSE CURVE CHECK (Step 1 
and 

HF OSCILLATOR ALIGNMENT (Step 2) 

a. Disconnect antenna. 

b. Disconnect signal generator and VTVM (if used earlier). 

c. Set the Tuning control at half rotation by rotating it 
approximately 150° as shown in figure 32. Set Picture 
control fully to the right ( clockwise). 

d. Connect sweep generator to antenna terminals. If sweep 
generator does not have a built-in marker generator, loosely 
couple a marker generator to the antenna terminals. To 
avoid distortion of the response curve, keep sweep gen-
erator output at a minimum, marker pips just barely 
visible. Connecting a Ph volt battery ( negative to test 

(Using sweep generator and oscilloscope.) 

jack "T"; positive to chassis) will allow greater signal 
input without distorting response curve. 

e. Connect oscilloscope between point "V" and chassis ground 
through a decoupling filter ( see figure 29). keep oscillo-
scope leads away from chassis. 

f. Allow about 15 minutes for receiver and test equipment to 
warm up. 
When adjusting Al2, use a NON-METALLIC alignment 
screwdriver with a % inch blade. 

h. To service TV chassis with radio disconnected, complete 
the heater circuit by connecting a jumper from pin "L" to 
pin "K" of Socket M503. See Schematic. 

g. 

Step 
Marker Gen. 
Freq. ( MC) 

Sweep Gen. 
Frequency 

Instructions 

While sweeping the BF band pass (channel 13 or other unassigned high channel), check the overall response 
curve obtaine i against the ideal curve shown below. If shape of curve is not within limits shown, it will be 
necessary to repeat the IF Amplifier Alignment. The IFs must be accurately aligned before correct oscil-
lator adjustment can be made. 

2 
See channel frequency table on 

previous page. 

Cheek need for oscillator alignment by comparing the response curve ob-
tained ( for each channel operating in the service area) with the "Overall 
RF and IF Response Curve" shown below. With correct oscillator alignment, 
the video and sound markers should locate at the points shown on the re-
sponse curve. The Tuning control must be at half rotation ( see figure 32) 
when making this check. 
If a major number of channels are far off in the same direction, make the 
overall oscillator adjustment All. (Touch-up of individual channel slugs Al2 
may also be required.) 
If only individual channel adjustment is required, adjust the proper channel 
slug Al2. 
Make all oscillator adjustments so that the video and sound marker pips ap-
pear at the proper points on the response curve. Important: Before making 
oscillator adjustments, be sure that the Tuning control is set at half rotation; 
see figure 32. Only slight rotation of the slug (Al2) will be required; turning 
the slug in too far will cause the slug to fall into the coil. ( If an oscillator 
slug should fall into a coil, remove the coil, move the slug retaining spring 
aside, lightly tap the open end of the coil against a solid object until the slug 
slips out. Replace slug and set the slug retaining spring into its cut-out slot.) 

NOT IS EARLY SETS 
(IIIIHOUT TRAP UM 

- - - --

Fig. 33. Overall RF and 6db OR 50% 

4 
ldb MAXIMUM (309.) 

DIFFERENCE IN NEICNT OF PEARS 
SNARLS ROT EXCEED 3d1 OR 301. 

IF Response Curve. 

SERVICING RADIO SEPARATELY  

The radio receives its operating 

voltages from the power supply on 
the TV chassis. It is necessary to 
use a separate power supply if the 

radio is to be operated without the 
TV chassis. The 2PA1 power sup-
ply, which is used in radio-phono-
television combination sets with the 20Z1 (12" picture) 
television chassis and 5B2 radio, can be used to operate 
the 5D2 radio if a 3,000 ohm, 5 watt resistor (part num-
ber 61A1-15) is connected between pins M and N of the 

2PA1 socket as illustrated. 

SOUND CARRIER 
MARKER 

¡UT LEAST 26 ,36 
OR 93% FOIsT 

•NEASUREO FROM NICNEST .PEIR AA 

3000A,SIATT 

5D2 RADIO PRODUCTION CHANGE  

To improve sensitivity of the 5D2 radio, the 1st IF 
transformers in the AM and FM stages were changed. 

The 1st AM-IF transformer (T604) used in early 
sets, part 72B97 has been replaced with part 72B97-1. 

The 1st FM-IF transformer (T601) used in early 
sets, part 72B98 has been replaced with part 72B98-1. 

To accommodate this change of the IF transformers, 
C608 has been changed from 40 mmfd (part 65B1-65) to 
30 mmfd (part 65B1-69); R602 has been changed from 
240 ohms, 5%, 1/2 watt (part 60B7-241) to 1,500 ohms, 

1/2 watt (part 60B8-152). 
IMPORTANT: All changes mentioned above must be 

made when replacing early IF transformers with late 
IF transformers. 

MODELS 36R37, 36R45, 
3úR46, Ch. 21B1, 21C1 
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Form No. S336-2 
(1) Additions to the preliminary service data already published on 21B1, 21C1, 5D2 chassis. 

(2) Circuit information on 21D1, 21H1, 21J1 television chassis and 3C1 radio chassis. 

(3) Revised instructions on Horizontal Drive and Horizontal Linearity adjustments. 

(4) Cabinet parts for models 16R12, 26R12, 26X55A to 26X75A, 26R25A to 26R37A, and 39X35, 39X36. 

21D1, 21H1 and 2111 CHASSIS 

The 21B1 and 21C1 chassis use a 16" rectangular picture tube. The 21D1 chassis use a 16" round pic-
ture tube. The 21H1 and 21J1 chassis use a 19" round picture tube, which is mounted separately from the 
chassis. 

The 21B1, 21C1 chassis (16" rectangular tube) and the 21H1, 2111 chassis (19" round tube) are the same 
electrically except for some differences in the deflection yoke. See the schematic and the schematic inset 
(for the deflection circuit used in 19" sets). 

The 21D1 (16" round) chassis differs in that the vertical and horizontal output circuits have differences 
in some component values, in the tube complement, and in B+ distribution. The vertical output tube is a 
6W6GT in the 21D1 chassis; the horizontal output tube is a 6CD6GT. Since there are differences in the 
horizontal output circuit of the 16" round sets, adjustment of the horizontal drive will be different. See the 
discussion on the following pages. 

3C1 RADIO (AM ONLY) 

Combination models 39X35, 39X36 use the 3C1 radio (AM only). See schematic. The radio receives its 
operating voltage from the TV chassis. The radio can be operated separately from the television chassis 
by using the 2PA1 power supply as instructed in "Preliminary Service Data", Form No. S336-1. 

PRODUCTION CHANGES AND SERVICE NOTES 

RUN 4 in 21C1 CHASSIS and RUN 1 in 21B1 CHASSIS  

Adjacent Lower Channel Sound Trap (L307 and C314) Added. Later production sets have an Adjacent Lower 
Channel Sound Trap added between the connector lut-erminal of C113) on the TV tuner and pin 1 of this 1st 
IF amplifier tube V301 (6AU6). The trap (part number 72A102), consisting of L307 and C314, is pre- tuned 
at 27. 25 MC. 

This trap will eliminate the herringbone interference pattern produced by the sound carrier of the adja-
cent lower channel. Close examination of this type of interference will reveal that the fine lines of the her-
ringbone pattern will vary in accordance with the speech or music on the adjacent lower channel. 

Since FM interference from other sources will also produce a herringbone pattern, the presence of inter-
ference from a station on the adjacent lower channel should be definitely determined before deciding that the 
trap is required. This can be checked by quickly turning the channel selector to the adjacent lower channel. 
After installing the trap, realign slug A4 (mixer plate coil L105) as instructed under "IF Amplifier Align-
ment" in Preliminary Service Data, Form No. S336-1. 

All 21D1, 21H1, 2111 chassis have this trap. 
Escutcheon Door Spring, Coil (wire) 

RUN 5 in 21C1 CHASSIS and RUN 2 in 21B1 CHASSIS right side (facing front) 19A 65-1 

left side (facing front)  19A 65-2 

2. 

3. Connect a 18, 000 ohms, 21 watt resistor (part number 60B8-183) between lugs 5 and 6. 

4. Between lugs 4 and 5, connect a 150 mmfd. mica condenser (part number 65B21-151) with a 270, 000 ohm, 
watt resistor (part number 60B8-274) in parallel. 

MODELS ldR12, 26R12,-25A,-20A,-3:)A,-3uA, 
-37A, 26X55A,-56A,-65A,-óbA,-07A,-75A, 

39X35,.-..3b, Ch. 21B1,- C1,-D1,-,111,-J 

Remove resistor R323 (8200 ohms) from between lugs 4 and 6, counting 1 from end of strip near T402. 

RUN 2 in 21D1 CHASSIS — CHANGE in 2111 CHASSIS 

In some 21D1 and 21J1 chassis, condenser C433 was changed from . 002 mfd, to . 0047 mfd, 600 volts 
(part number 64B9-15). Some sets having this change use a single . 0047 mfd. condenser; other sets use 
two . 002 mfd. condenser in parallel. This change was made to increase sweep width. Condenser C433 
is . 002 mfd, in later sets using an improved horizontal output transformer. 

R411 in 21D1 CHASSIS CHANGED to INCREASE RANGE of VERTICAL LINEARITY CONTROL (R410)  

Resistor R411 was changed from 820 ohms, 1 watt to 680 ohms, 1 watt (part number 60B14-681). This 
change was made to increase the range of the VERT. LIN. control R410. 

ALTERNATE VERTICAL OUTPUT TUBE (V402) in 21B1, 21C1, 21H1, and 21J1 CHASSIS  

Some sets with 16" rectangular or 19" round picture tube may use a 6SN7GT tube as an alternate 
for the 6S4 vertical output tube (V402). The schematic shows the circuit used with the 6S4 tube; the 
schematic inset shows the circuit used with the 6SN7GT tube. 

ALTERNATE IF TUBE (V301, V302, V303) 

Some sets may use a 6AG5 tube as an alternate for the 6AU6 tube in the 3rd IF stage (V303); other sets 
may use a 6AG5 tube for the 1st, 2nd and 3rd IF stages (V301. V302 and V303). When the 6AG5 tube is used, 
tube socket terminal 2 is unused (not grounded) as pins 2 and 7 of this tube are connected internally. A 
tube shield is used in the 1st and 3rd IF stages with the 6AG5 tube. 

ALTERNATE TUBE USED IN 3C1 RADIO 

Early sets used a 6AV6 tube for V703 (Det-AVC-AF). A few of these early sets used the 6AT6 tube. 
Later production sets use the 6SQ7 tube, which is the metal tube equivalent. 

ALTERNATE CONTROL ESCUTCHEONS 

Two alternate control escutcheons are used with these sets. Although the escutcheons are interchange-
able as a complete unit, individual parts for the two alternate escutcheons are not interchangeable. The 
different escutcheons can be identified by the type of door spring used and the differences in the cutout slot 
which supports the ends of the door springs. 

The parts for the control escutcheon having an "I" shaped slot using a flat (bronze)door spring are: 
Escutcheon, Control (less door) 23D 60-3 

Escutcheon Door 23D 60-2 
Escutcheon Door Spring, Flat (bronze).  18A 41 

Noise Filter Added to Improve Sync Immunity to Noise. In areas where the noise level is high, noise peaks 
may affect the horizontal or vertical sync and cause the picture to shake horizontally or lose horizontal or REPAIRING MOUNTING LUGS on PICTURE WINDOW 
vertical sync. A change in value of resistor R323 and an additional filter (R329 and C315) have been incor-

porated in the sync circuit of later production chassis to reduce this trouble. See schematic. If only the mounting lugs are broken on picture windows 23D67, 23E62-1, and 23D61-1, a metal replace-

ment lug can be pressed into the plastic by heating it with a soldering iron. Instructions for installing 
This circuit change began with run 2 of 21B1 chassis and run 5 of 21C1 chassis; all 21D1, 21H1, 21J1 (Form No. S340) are included with the 3 lugs supplied under part number 15A668. 

chassis will have this sync circuit. Early production receivers may be modified by following the procedure 
given below: 

The parts for the control escutcheon having a "U" shaped slot using a coil (wire)door spring are: 

Escutcheon, Control (less door)  23D 60-6 
Escutcheon Door  23D 60-7 

1. Locate the 9 lug terminal strip adjacent to vertical output transformer T402. 

© John F. Rider 



SERVICE ADJUSTMENTS 

The following information on making the Horizontal Drive and Horizontal Linearity adjustment corrects 
and supercedes the information given in "Installation and Service Notes for 2181, 21C1 Chassis", Form 
No. 41A9-13. 

HORIZONTAL DRIVE and HORIZONTAL LINEARITY ADJUSTMENT for 2181, 21C1, 21H1, 2111 CHASSIS  

If the large circle in the center of the test pattern has a cramped or flattened appearance at one side 
(non-linear horizontally), turn the HOR. DRIVE adjustment screw in fully (to the right), then slowly turn 

it out while adjusting for best linearity (circular shape). Note that the Horizontal Drive control also 
affects width and brightness. 

If horizontal non-linearity can not be completely corrected with the HOR. DRIVE adjustment, further 
correction can be made by adjusting the HOR. LIN. control. Alternate adjustment of the Horizontal 
Drive and Horizontal Linearity controls may be necessary to obtain best linearity. 

HORIZONTAL DRIVE ADJUSTMENT for 21D1 CHASSIS  

This adjustment should be made so that the adjustment screw is as far out ( to the left) as possible 
without producing vertical lines in the picture. Adjust as follows: 

a. Turn the CHANNEL control to an unused channel. 

b. Set BRIGHTNESS control at a lower than average setting. 

c. Turn the HORIZONTAL control (front panel) completely to the left. ( If the Horizontal control is not 
set at the extreme left position, the vertical lines may be removed in step "d", but may re-appear 
when the Horizontal control is rotated to the right.) 

d. Turn the HORIZ. DRIVE adjustment screw to the left until a vertical line appear near the center of the 
raster. Then, turn the screw to the right just far enough to make the lines disappear. If the screw is 
turned further than required to eliminate the vertical lines, picture width and brightness may be affected. 

Do not use the Horizontal Drive to correct width or linearity. If necessary, make the Width and Hori-
zontal Linearity adjustments. 

HORIZONTAL LINEARITY ADJUSTMENT for 21D1 CHASSIS  

If the large circle in the center of the test pattern has a cramped or flattened appearance at either 
side (non-linear horizontally), adjust the HORIZ. LIN, adjustment screw by turning it to the left or right 
as required. Note that the Horizontal Drive and the Width adjustments also affect linearity. Be sure 

that these adjustments are set correctly if difficulty is encountered when making the horizontal linearity 
adjustment. 

If vertical lines appear in the center of the picture when making the horizontal linearity adjustment, 
see " Horizontal Drive Adjustment for 21D1 Chassis" above. 

Form No. S336-3 

C433 INCREASED to OBTAIN SUFFICIENT WIDTH  

To obtain sufficient width, C433 may be . 0047 mfd, 600 V. (part number 6488-15) in some 21D1, 21H1, 

2IJ1 chassis. Also, some of the 21D1 chassis may use a . 01 mfd, 600 V. condenser, kart number 6488-13. 

GRID RESISTOR REQUIRED WHEN V303 is 6AG5 

When a 6AG5 is used at V303, an 18, 000 ohms, -; watt resistor (part number 6088-183) is required from 
grid (pin 1) to ground. 

6S07 6SNicr 
V4 03 

DIFFERENT TUBE USED for SOUND AMPLIFIER (V203) 

Some sets may use a 6SQ7 tube instead of a 6AV6 tube at 
V203. There are no part changes necessary with this sub-
stitution. The pin numbering for the 6SQ7 is shown in the 
adjacent illustration. 

© John F. Rider 

V203 

2 5 

DIFFERENT TUBE USED for SYNC SEP. and CLIPPER (V403) 

Some sets may use a 6SN7GT tube instead of a 12AU7 tube 
at V403. There are no part changes necessary with this sub-
stitution. The pin numbering for the 6SN7GT is shown in the 
adjacent illustration. 

ALTERNATE CIRCUIT WHEN V402 is 6SN7GT  

The schematic (in Form No. S336-2) for the 
2181, 21C1, 21H1, 21J1 television chassis 
shows an alternate circuit for V402 when a 
6SN7GT tube is used in place of the 6S4. (See 
inset in lower left portion of schematic. ) 

Cross out this schematic inset and in its 
place use the circuit given in the adjacent 
illustration. 

R404 1.5 megohms, W 60B 8-155 
R406 2.5 megohms, W 60B 8-255 

RESISTOR ADDED in VERTICAL OSCILLATOR STAGE  

ALTERNATE CIRCUIT WHEN 
V402 IS 6SN7GT 

1/2 6SN7 Cr 
VERT. OSG. 

7401 V4014 
REO 

YELLOW 

GREEN 

VERT. NOL() 
R405 
IREG 

6SNIcr 
VERT OUTPUT 

V402 

In sets using a 6S4 or a 6W6GT tube in the vertical output stage (V402), a 150, 000 ohms, 1/2 watt re-
sistor (part number 6088-154) is connected between R404 and the grid (pin 1) of the vertical oscillator 
(V401A, 6SN7GT). This resistor centers the operating point of the Vertical Hold control. 

Add this resistor to both schematics. This resistor has been used since the beginning of production. 

SUPPLEMENTARY PARTS LIST 

This parts list contains corrections and additions to the parts list given in " Preliminary Service 

Data for models using 21B1, 21CI, 5D2 Chassis" ( Form No. S336-1). Use this parts list FIRST, then 
use the list in the Preliminary Service Data. 

R ESLSTORS 

Sym. Description Part No. 

g 12401 22. 000 ohms, ; watt  60B 8-223 

g R402 8, 200 ohms, ; watt  60B 8-822 
C R403 8, 200 ohms, ; watt  60B 8-822 

1 megohm. ; watt, in sets using 6S4 

vert. output tube (V402)  60B 8-105 
R106 1.5 megohnt, ; watt, in sets usin g 

6SN7GT vert, output tube (V402)  60B 8-155 
680, 000 ohms, ; watt, in sets using 

6V‘6GT vert, output tube (V402)  6011 8-684 

{ 8,200 ohms, à1 watt 
R107 in 21B1, 21C1, 21H1, 21J1   60B 8-822 

10,000 ohms, 1 watt, in 21D1 60B 8-103 

J! megohm. ; watt, in 21E31. 21C1. 
R400 ) 21111. 21J1  6013 8-105 

13.3 megohms. ; watt, in 21D1. 21E1 6011 11-335 

TPart of Diode Filter Unit 63A3-1 consisting 18707. C709, C710. 

Component may be part of couplate. part number 63B6-2. Order exact duplicate or individual components. 

{3.000 ohms. Vert. Lin. 
18410 for 21B1, '‘ 1C1, 21H1. 21.11  75B 1:3-7 

for 21D1, 21E1 75B 13-18 
{820 ohms. ; watt, in sets using 6S4 

vert, output tube (V402)  60B 11-821 
13411 680 ohms, ; watt, in sets using 

6SN7GT vert, output tube (V402)  6013 t'•-681 
680 ohms, 1 watt, in sets using 

6V3'6GT vert. output tube (V402)  60B 14-821 

(R411 was 820 ohms in early (21D1) sets using 
6W6GT tube, see production changes. ) 

12115 in 2181, 21C1, 21H1. 21.11  

fez() ohms, 2 watt. 

60B 20-821 
2, 200 ohms, ; watt. in 21D1, 21E1  608 8-222 

18. 200 ohms, 1 watt, 

11435 ,{ in 21131. 21C1, 21H1, 21.11.— .. 60B II- 822 

112, 000 ohms, 1 watt, in 21D1. 21E1— 60B 14-123 
R619A 2 megohms, Volume} 
R619B 2 megohms, Tone _y   

ot 
75B 11-12 

(18619 includes on- off switch SW603) 

MODELS 16R12, 2óR12,-25A,-26A,-35A,-3DA, 
-37A, 26X55A,-56A,-65A,-66A,-07A,-75A, 
-76A, 39)(35,-36, Ch. 21B1,-C1,-D1,- 1,-J1 
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R701 22,000 ohms, 1/2 watt 60B 8-223 
R702 10,000 ohms, 1 watt  60B 14-103 
R703 150 ohms, 1/2 watt 60B 8-151 
R704 27,000 ohms, 1 watt 60B 14-273 
R705 2,200 ohms, 2 watt  60B 20-222 
R706 1 megohm, 1/2 watt  60B 8-105 

tR707 47,000 ohms, 1/2 watt 
R708 4.7 megohms, 1/2 watt  60B 8-475 
R709 27,000 ohms. 1/2 watt  60B 8-273 

R710A 2 megohms, Tone } pot 75B 11-12 
R710B 2 megohms, Volume 

(includes SW702) 
R711 22 ohms, 4 watt  60B 8-220 

CONDENSERS 

Sym. Description Part No. 

il C401 . 002 mfd, 600 volts, paper  64B 5-14 
4 C402 . 005 mid, 600 volts, paper  64B 5-12 
§C403 . 0047 mfd, mica  65B 21-472 

C421 in 21B1, 21C1, 21111, 21J1  
{ 470 mmfd, mica 

330 rimed, mica, in 21D1 65B 21-471 65B 21-331 

i
47 mmfd, 5%, 1,500 volts, mica, 

in 16" sets 65B 1-64 
75 mmfd, 5%, 1,500 volts, mica, 

in 19" sets 65B 1-66 
C433 .002 mfd, 600 volts, paper 64B 9-11 

(.0047 mfd. used in some 2101 and 
2111 chassis, see production changes) 

C701 5 mmfd, mica  65B 1-62 
C702 2 to 20 mmfd, trimmer  66B 8-5 
C703A 0 to 420 mmfd.1 
C703B 0 to 108 trmfclj gang  68B 32 

(Note: Dial drum spot-welded to gang ) 
C704 50 mmfd, ceramic  
C705 .005 mfd. min, ceramic 
C706 . 1 mfd, 200 volts, paper 
C707 . 005 mfd. min, ceramic 
C708 . 1 mfd, 400 volts, paper 

tC709 100 mmfd, ceramic 
tC710 100 mmfd, ceramic 
C711 .01 mfd, 400 volts, paper 64B 5-25 

C712 250 mmfd, ceramic 65B 6-5 
C713 . 01 mfd, 400 volts, paper  . 64B 5-25 
C714 .002 mfd, 600 volts, paper  . 64B 5-14 

C430 

COILS and TRANSFORMERS 

65B 6-4 
65A 10-1 
64B 5-30 
65A 10-1 
64B 5-20 

Sym. Description Part No. 

L404 Focus Coil 
for 21B1, 21C1, 21H1, 2111 69C 117-3 
for 2101, 21E1 (supplied less plug) 69C 117-4 

L701 AM Antenna 
Loop Antènna (includes C701, C702). 69C 116-2 
Iron Core Ant. (includes C701, C702) 69C 121-2 

L702 Oscillator Coil  69A 52-1 

T202 Audio Output Transformer 
for TV only sets 79C 33-1 
for combination sets 79C 33-2 

T402 Vertical Output Transformer 
for 21B1, 21C1, 2H1, 2111  79B 29-1 
for 21D1, 21E1 79B 34-1 

T403 Deflection Yoke 
(includes R412, R413, R445, C430) 

for 16" rectangular tube A3222 
for 16" round tube A3178 
for 19" round tube A3197 
(A3197 includes connector plug) 

T404 Horizontal Output Transformer 
(includes tube cap clips) 

for 21B1, 21C1, 21H1, 2111  79C 30-2 
for 21D1, 21E1 79C 30-3 

T701 1st IF Transformer  72B 28-7 
T702 2nd IF Transformer  72B 28-17 

MISCELLANEOUS PARTS for TV CHASSIS  

Picture tube mounting parts listed below are for 16" 
tubes. See separate heading for 19" tube mounting parts. 

Sym. Description Part No. 

M203 Speaker 
5" PM 78B 59-1 
8" PM 78B 49-1 
10" PM 78B 47-2 
12" PM 78B 56-2 

M403 Socket, Focus Coil (5 contact wafer). . 87A 4-4 
M404 Plug, Focus Coil (5 pin) 88A 3-5 

Cover & Insulator (for 88A3-5 plug).. £8A 3-4 
M405 Socket, Deflection Yoke 

(6 contact, molded) 87A 30-2 
M406 Plug, Deflection Yoke (6 pin)  88A 9-1 

Cover & Insulator (for 1313,i9-1 plug)  88A 17 
M504 Socket, Light (4 contact, wafer; used 

only in 19" combination sets)  87A 6-3 
Band, Metal Tube (for mtg. 16" round tube).  28A 40-1 
Band, Plastic Insulating (for mounting 

16" round tube) .33A 59-1 
Bracket, Picture Tube Mounting (supports 

front of rectangular picture tube) 
Right side (facing tube) .15B 615-1 
Left side (facing tube) 15B 615-2 

Bracket, Picture Tube Mounting (supports 
front of 16" round tube) 15C 576 

Bracket, Top and Bottom (for mounting 
picture tube and focus coil) 

for rectangular picture tubes 
Top 15C 613 
Bottom 15C 614 

for 16" round tubes 
Top 15C 628-1 
Bottom 15C 627 

Clamp, Picture Tube Front Mtg. Bracket 
(for mtg. rectangular picture tube) 15A 616 

Clamp, Webbing (for mtg. rectangular tube) 15A 526 
Clip, Tube Cap 

for 6CD6G tube  88A 16-6 
for 6BQ6GT tube 88A 16-8 
for 1B3GT tube  19A 54 

Connector Lead, 2nd Anode 
with plug for 16" rectangular tube 88A 16-7 
with contact spring for 16" round tube A3171 
with female plug for 19" round tube  88A 25-1 
with male plug and contact spring for 

19" round tube A3200 
Ion Trap 

for round picture tubes  94A 15-2 
for rectangular picture tubes 94A 15-1 

Nut, Tube Band Mounting (8-32)  2A 1-15-71 
Pilot Light (#47)  81A 1-8 
Rubber Channel, 1" long (for rectangular 

picture tube bracket)  12A 9-11 
Rubber Insert, 1" diameter (bottom and side 

support of rectangular picture tube)  12A 16-1 
Rubber Grommet (for 2nd anode load) 12Á 1-15 
Screw, Wing (for deflection yoke)  IA 101-1-71 
Shield, Tube 87A 7-7 
Shield Base, Tube 87A 7-6 
Socket, Tube 

miniature bakelite (7 pin) 87A 3-7 
octal, plain 87A 5-1 
octal, ringmount (mica filled) 87A 20-2 
miniature (9 pin)  87A 14-2 
picture tube  87B 31-8 

Spring, HV Contact (for front of 
round picture tube)  18A 37 

Spring, Picture lube Grounding 
(used on rectangular tubes only) 19A 23-2 

Spring, Support (for 2nd anode lead)  19A 66 
Washer, Spring (for mounting picture 

positioning lever)  4A 5-10-71 
Webbing, Rectangular Picture Tube Mtg. 

Strap (42" length)  50A 3-4 

PARTS for MOUNTING 19" PICTURE TUBE  

Sym. Description Part No. 

M403 Socket, Focus Coil (5 contact wafer). 87A 4-3 
M404 Plug, Focus Coil (5 pin) 88A 3-5 

Cover 81 Insulator (for 88A3-5 plug).. 88A 3-4 
M405 Socket, Deflection Yoke (6 contact; 

molded)  87A 30-2 
M406 Plug, Deflection Yoke (6 pin-includes 

interlock) 88A 9-1 
Cover & Insulator (for 88A9-1 plug).. 88A 17 

Band, Tube Front Insulating (Plastic)  33B 59-2 
Band, Tube Retaining (Meta!) 28A 40-2 
Bracket, Strap (supports yoke coil)  15A 572 
Bracket, Tube Mtg. (supports front of tube) 

for right side facing tube 15C 564-1 
for left side facing tube  15C 564-2 

Bracket, Yoke (upper mtg. bracket) 15C 628-2 
Bracket, Yoke Base (lower support) 15C 627 
Connector Lead, 2nd Anode 

with female plug .88A 25-1 
with male plug and contact spring A3200 

Ground Wire Assembly  A3209 
Ion Trap  94A 15-2 
Lever, Picture Positioning 15B 574 
Nut (8-32 Hex, for tube band) 2A 1-15-71 

Picture Tube 19" TV  19AP4 
Rubber Collar (supports flare of picture tube) 12B 40 
Screw, Wing (for deflection yoke)  IA 101-1-71 
Shim, Focus Coil Mounting 32A 134 
Spacer Sleeve (1/8" in length) 29A 2-3-71 
Spring, HV Contact at front of tube 18A 37 
Tape, Aluminum Foil (order length needed)  52A 1-17 
Washer, Spring (for mtg. picture 

positioning lever)  4A 5-10-71 

MISCELLANEOUS PARTS for 3C1 RADIO  

SW701 Switch, Radio-Phono  77A 28-2 
SW702 Switch, On-Off Part of R710 
M701 Socket, Phono Input  88A 1 
M706 Socket, Phono Motor  89A 6-1 
M707 Shielded Cable Assembly 89A 29-11 
M708 Plug, Cable Connector (14 pin rect.) 88A 20-1 

Cover and Insulator (for plug 88A20-1).. 88A 20-6 
Cable (12 wire), including 88A20-1 

plug and 88A20-6 cover AB216 
Bracket, Mounting 

for Off-Volume and Tone control  15A 409 
for Radio-Phono Switch  15A 385 
for Tuning Sleeve  15A 394 

Clip, IF Transformer Mtg 72B 28-10 
Cover Assembly, Chassis  A1880 
Dial Back and Bracket Assembly  A1881 
Dial Cord (50" length needed)  50A 1-3 
Dial Scale 22B 23-1 
Escutcheon, Radio 23D 63-3 
Grommet, Gang Mounting 12A 1-2 
Hex Nut, Switch Retaining  2A 2-11-71 
Knob, ' Radio-Phono', ' Tuning' 33D 55-1 
Knob, ' Tone' 33D 55-4 
Knob, 'Volume' 33D 55-5 
Lockwasher, Osc. Coil & Gang (#6 1.T.) 3B 1-25-71 
Pilot Light, #47 Mazda 81A 1-8 
Pointer, Dial 25A 38 
Shaft, Tuning 28A 48-1 
Snap Button (for mtg. dial scale)  13A 1-1-71 
Socket, Tube 
7 pin (for 6BA6, 6AV6) 87A 3-7 
7 pin (for 6BE6)  87A 24-3 

Socket, Pilot Light (includes 14" lead) 82A 2-3 
Socket, Pilot Light (includes 9" lead)  82A 2-9 
Spacer Sleeve (for gang mounting)  29A 2-1-71 
Spacer Sleeve (3 1/4" long, for mounting 
phono-radio switch) 29A 3-15 

Spring, Dial Cord Tension 19B 1-3 
Washer, Vellutex (Oscillator coi' mtg.)  5A 1-21 

MODELS 15R12, 2uR12, 26R25A, 26R26A, 
26R35A, 26R36A, 26R37A, 26X55A, 26X56A, 
26X65A, 26X66A, 26X67A, 26X75A, 26X76A, 
39X35,-36, Ch. 21B1,-C1,-D1,-H1,-J1 

PARTS for PHONO COMPARTMENT LIGHT 
and JEWEL LIGHT 

M505 Socket and Leads (miniature) 82A 11-58 
M506 Plug (4 pin round) 88B 22-1 

Cover and Insulator for 881322-1 88B 22-3 
M507 Socket and Leads (candelabra) 82A 12-1 
SW502 Switch, Light 77A 29 
Bracket, Switch  15B 502 
Bulb, Light (7 watt candelabra Mazda #7C7) 81A 2-4 
Bulb Light (miniature #47 Mazda)  81A 1-8 
Light Assembly, Complete (less bulbs)  AB209 
Shield, Light  82A 13 
Washer, Insulating  5A 1-31 

CABINET PARTS for 36R37 (Blond), 
26R45 (Walnut), 361146 (Mahogany) 

When ordering parts for these models, use this list FIRST, 
then see Form No. S338-1 for any parts not listed here. 

Part No. Description 

Escutcheon, Control (less door) 
23D 60-1 with "I" shaped slot, for flat door spring 
23D 60-5 with "U" shaped slot, for coil door spring 

Escutcheon, Door 
23D 60-4 used with 23D60-1 escutcheon 

(mounts with flat door spring) 
23D 60-8 used with 23D60-5 escutcheon 

(mounts with coil door spring) 
Spring, Escutcheon Door 

18A 41 flat (bronze) spring, used with 231360-1 
escutcheon, for left or right hinge 

coil (wire) spring, used with 23D60-5 escutcheon 

19A 65-2 
19A 65-1 

for left hinge (facing front) 
for right hinge (facing front) 

CABINET PARTS for 16R12 (Mahogany), 26R12 (Mahogany) 

Above model numbers may have the suffix "N". 

Part No. Description 

A3131 Antenna, Built-in TV 
Back, Cabinet (includes line cord) 

A3287 for table model 
A3289 for console model 
A3045 Baffle Board, Speaker, for table model 
46B 26 " for console model 
34E 36-2 Cabinet, Plastic, 16R12 (Mahogany) 
34E 37-2 " 26R12 (Mahogany) 
44B 183 Carton and Fillers, for table model 
44B 187 " " " for console model 
98A 60-7 Caster (for cabinet leg) 

Escutcheon, Control (less door) 
23D 60-1 with "I" shaped slot, for flat door spring 
23D 60-5 with "U" shaped slot, for coil door spring 

Escutcheon, Door 
23D 60-4 used with 23D 60-1 escutcheon 

(mounts with flat door spring) 
23D 60-8 used with 23D 60-5 escutcheon 

(mounts with coil door spring) 
12A 32-6 Gasket, Sponge Rubber (for back of pic. window) 
36B 3-20 Grille Cloth, for table model 
36B 3-44 " for console model 
33C 53-9 Knob, TV, maroon, ' Channel' 
33C 53-10 " " maroon, ' Tuning' 
33C 53-11 " " maroon, 'Off-Volume' 
33C 53-12 " " maroon, ' Picture' 
89A 22-1 Line Cord and Interlock Socket 
6it 4-10 Mounting Rivet, for line cord 
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IA 71-3-57 
lA 67-44-71 

78B 59-1 
78B 49-1 
2B 10-26-59 

18A 41 

19A 65-2 
19A 65-1 
18A 43-1 
18A 43-2 
18A 43-3 
5A 4-14 
5A 4-15 
23D 68 

85-437-C2-71 Screw, for pic. window (18-32x7/16" BR MS) 
65-375-C2-71 " for cabinet back ( 16-32x3/8" BH MS) 

" for control escutcheon (14x3/8" RH ST) 
" for TV chassis ( 1/4-20x1 1/4") 

Speaker, 5" PM, for table model 
" 8" PM, for console model 

Speed Nut (for mtg. speaker baffle) in floor models 
Spring, Escutcheon Door 

flat (bronze) spring, used with 23D 60-1 
escutcheon, for left or right hinge 

coil (wire) slring, used with 23D60-5 escutcheon 
for left hinge (facing front) 
for right hinge (facing front) 

Spring, TV Knob Tension, for ' Tuning' knob 
" for ' Off-Volume' knob 
" for ' Channel' knob 

Washer, Felt, used behind ' Channel' knob 
" used behind ' Picture' knob 

Window, Picture 

CABINET PARTS for 26X55A, 26X56A, 26X57A, 
26X65A, 26X66A, 26X67A, 26X75A, 26X76A 

This parts list applies only to models having the suffix 
letters "A" or "AN" and does not apply to models with the 
suffix "N" only or without any suffix letter. 

Part No, Description 

A3132 Antenna, Built-in TV 
43D 102 Backing, Cardboard, for 23D61 picture window 
43D 116 9, for 23D61 - 1 picture window 
43C 101-3 Back, Lower TV Compartment 
A3337 Back, Television Compartment (complete) 
35E 130-1 *Cabinet, Wood, 26X55A (Walnut) 
35E 130-2 ,, " 26X56A (Mahogany) 
35E 130-3 lef " 26X57A (Blond) 

35E 131-1 9, " 26X65A (Walnut) 
35E 131-2 et " 26X66A (Mahogany) 
35E 131-3 el " 26X67A (Blond) 
35E 132-1 le " .26X75A (Walnut) 

35E 132-2 ., " 26X76A (Mahogany) 
35E 131-53 *Cabinet Legs, 26X65A (Walnut) 
35E 131-54 " " 26X66A (Mahogany) 
35E 131-55 ,, " 26X67A (Blond) 
35E 132-56 " " 26X75A (Walnut) 
35E 132-57 " 26X76A (Mahogany) 

44B 182 Carton and Fillers, for 26X55A, 26X56A, 26X57A 
44B 184 " " " for 26X65A, 26X66A, 26X67A 
44B 185 ,, " for 26X75A, 26X76A 

98A 60-7 Caster, for Cabinet Leg 

35E 131-50 *Doors, Matched Pair, 26X65A (Walnut) 
35E 131-51 " 26X66A (Mahogany) 
35E 131-52 rr " 26X67A (Blond) 

35E 132-50 " 26X75A (Walnut) 
35E 132-51 99 et " 26X76A (Mahogany) 

`Door Catch and Strike Plate 
35E 131-58 *for 26X65A (Walnut), 26X66A (Mahogany) 
35E 131-59 *for 26X67A (Blond) 
35E 132-55 *for 26X75A (Walnut), 26X76A (Mahogany) 

Escutcheon, Control (less door) 
23D 60-3 with "1" shaped slot, for flat door spring 
23D 60-6 with "U" shaped slot, for coil door spring 

Escutcheon, Door 
23D 60-2 used with 23D60-3 escutcheon (mounts 

with flat door spring) 
23D 60-7 used with 23D60-6 escutcheon (mounts 

with coil door spring) 
12A 32-6 Gasket, Sponge Rubber (40" long, 

used with picture window) 
36A 7-11 Grille, Metal, for 26X65A (Walnut), 

26X66A (Mahog.), 26X67A (Blond) 
Grille Cloth 

36B 3-49 for 26X55A (Walnut), 26X56A (Mahogany) 

36B 3-50 for 26X57A (Blond) 
36B 3-47 for 26X65A (Walnut), 26X66A (Mahogany) 
36B 3-48 for 26X67A (Blond) 
36B 3-41 for 26X75A (Walnut), 26X76A (Mahogany) 

Grounding Clip (includes 30" braided wire) 
A3229 for grounding 23D61 picture window 
A3232 for grounding 23D61-1 picture window 

'To insure proper matching and fit, also specify cabinet manufacturer's code letters (usually burned or stamped on the back 

rail of cabinet). Wood parts are supplied only if old part cannot be repaired. When ordering describe condition of old part in detail. 

37A 30-1 

37A 34 

35E 131-56 
35E 131-57 
35E 132-53 
33C 53-9 
33C 53-10 
33C 53-11 
33C 53-12 
89A 22-1 
IA 7-9-57 
lA 6-24-59 
IA 22-8-71 
lA 67-43-71 
32D 127 

78B 47-2 

18A 41 

I9A 65-2 
19A 65-1 
18A 43-1 
18A 43-2 
I8A 43-3 

33A 57-1 
33A 57-4 
5A 4-14 
5A 4-15 

23D 61 
23D 61-1 

Handle, Door 
pair for 26X65A (Walnut), 26X66A (Mahog.), 

26X67A (Blond) 
pair for 26X75A (Walnut), 26X76A (Mahog.) 

*Hinge, Knife 
*pair for 26X65A (Walnut), 26X66A (Mahog.) 
*pair for 26X67A (Blond) 
*pair for 26X75A (Walnut), 26X76A (Mahog.) 

Knob, Television, ' Channel' 

'Tuning' 

ft 'Off-Volume' 
'Picture' 

Line Cord and Interlock Socket 

Screw, for control escutcheon (#4x3/8FtH WS) 

" for mtg. back & bumper strip (#6x; RH WS) 
" for picture window (#6x; RH WS) 
" for mtg. TV chassis (- 20x1-1) 

Sheet, Insulating (mounts on cabinet in front 
of picture tube) 

Speaker, 10" PM 
Spring, Escutcheon Door 

flat (bronze) spring, used with 23D60-3 escutcheon 
for left or right hinge 

coil (wire) spring, used with 23D60-6 escutcheon 
for left hinge (facing front) 
for right hinge (facing front) 

Spring, TV Knob Tension, for ' Tuning' knob 

for ' Off-Volume' knob 
re re 9/ for ' Channel' knob 

Trim, Picture Window (Plastic; 55" long, 
used with 23D61 picture window) 
Maroon, for Walnut, Mahogany 
Beige, for Blond 

Washer, Felt, used behind ' Channel' knob 
" used behind ' Picture' knob 

Window, Picture 

with round holes, for mtg. with screws 
with oblong holes, for mtg. with spring clips 

If only the mounting lugs are broken on picture window 
23D61-1, a metal replacement lug (part number 15A668) 
can be pressed into the plastic by heating it with a solder-
ing iron. Instructions for installing (Form No.. S340) are 
included with the 3 lugs furnished under part number 
15A668. 

CABINET PARTS for 39X35 (Walnut), 39X36 (Mahogany) 
The above model numbers may contain the suffix "N". 

A3023 
43C 108-2 
43C 114-2 
43C 107-2 
A3193 
43D 105 
43D 119 

15C 620-3 
15C 620-4 
15A 624 
35E 136-1 
35E 136-2 

98A 60-7 
11B 12-6 

35E 136-60 
35E 136-61 
98A 11-3 
35E 136-53 
35E 136-54 

35E 136-50 
35E 136-51 

35E 136-63 
37A 25-2 

23D 60-3 
Z3D 60 -6 

Antenna, Built-in "Roto-Scope" TV 
Back, for Album Compartment 
" for Cabinet (below TV compartment) 
" for Record Changer Compartment 
" for Television Compartment (Complete) 

Backing, Cardboard, for 23E 62 pic. window 
for 23E 62-1 pic. window 

Bracket, Slide to Pan Mtg. 
Left side (facing front of cabinet) 
Right side (facing front of cabinet) 

Bracket, Changer Stop 
*Cabinet, Walnut 

" Mahogany 
Carton and Fillers 
Caster, for cabinet leg 
Clamp, plastic, for cable 
Decal, Cabinet Door Refinishing 

for pair of doors, Walnut 
for pair of doors, Mahogany 

Decal Cement (1 pint) 
*Door, Record Compt. (Complete) Walnut 

" (Complete) Mahog. 
*Doors, TV and Radio-Phono Compt., 

matched pair for Walnut 
matched pair for Mahogany 

Door Catch and Strike Plate 
Door Handle (for upper doors) 
Escutcheon, Control (less door) 

with "I" shaped slot, for flat door spring 
with "U" shaped slot, for coil door spring 

Escutcheon, Door 
23D 60-2 used with 23D 60-3 escutcheon (mounts 

with flat door spring) 
23D 60-7 used with 23D 60-6 escutcheon (mounts 

with coil door spring) 
23D 63-3 Escutcheon, Radlo 
12A 32-7 Gasket, Sponge Rubber (for picture window) 
36B 3-53 Grille Cloth (2 pieces) 

Grounding Clip (includes 30" braRied wire) 
A3229 for grounding 23D 61 picture window 
A3232 for grounding 23D 61-1 picture window 
35E 136-56 * Hinge, Knife (pair), for Radio and TV Compt. 
35E 136-58 for Album Compt. 
82A 10-8 Jewel, Pilot Light (green) 
33D 55-1 Knob, Radio 'Radio-Phono' ,' Tuning' 
33D 55-4 " 'Off -Volume' 
33D 55-5 " 'Tone' 
33C 53-9 Knob, Television, for ' Channel' 
33C 53-10 for ' Tuning' 
33C 53-11 for 'Off-Volume' 
33C 53-12 9/ for ' Picture' 
89A 22-1 Line Cord & Interlock Socket 
6A 4-6-0 Line Cord Mounting Rivet 
8IA 1-8 Pilot Light, #47 
37A 91-1 Pull, Record Changer Slide 
46A 4-5 Rod, Wooden Dowel (Antenna Mtg.) 
lA 7-9-57 Screw, for control escutcheon ( 04x3/8 RH WS) 
IA 6-24-59 " for back and bumper strip 

(#6x1/2 RH WS) 
IA 7-23-71 " for pic. window ( 16x3/8 RH WS) 
IA 67-43-71 " for TV chassis ( 1/4-20x1) 

361-375-C2-71 " for mounting slide-out bracket 
to slide (#6 32x3/8 FH MS) 

32D 128 Sheet, Insulating (mounts on cabinet in front 
of picture tube) 

Slide and Track, Drawer 
Spacer, Fibre Cabinet Leveler (Kit of 6) 
Speaker, 12 inch PM 
Speed Nut 

for mounting radio escutcheon 
for mounting speaker 

Spring Clip (for mtg. 23E62-1 pic. window) 
Spring, Escutcheon Door 

18A 41 flat (bronze) spring, used with 23D60-3 
escutcheon, for left or right hinge 

coil (wire) spring, used with 23D60-6 escutcheon 
19A 65-2 for left hinge (facing front) 
19A 65-1 for right hinge (facing front) 
18A 46 Spring, Slide Tension 
18A 13-1 Spring, TV Knob Tension, for ' Tuning' knob 
18A 13-2 " for ' Off -Volume'knob 
18A 43-3 " for ' Channel' knob 
33A 57-2 Trim, Picture Window (used with 23E62 

picture window only) 
5A 4-14 Washer, Felt, used behind ' Channel' knob 
5A 4-15 " used behind ' Picture' knob 
5A 4-11 " used behind radio tuning knobs 

Window, Picture 
23E 62 with round holes, for mtg. with screws 
23E 62-1 with oblong holes, for mtg. with spring clips 

37B 32-5 
98A 44-17 
78B 56-2 

2B 12-4-68 
2B 10-8-59 
18A 45 

CABINET PARTS for 26R25A, 26R26A, 26R35A, 
26R36A, 26R37A 

This parts list applies only to models having the suffix 
letters "A" or "AN" and does not apply to models with the 
suffix "N" only or without any suffix letter. 

Part No. Description 

A3091 Antenna. Built-in TV 

23D 60-1 
235 60-5 

235 60-4 

235 60-8 

98A 61-8 

36B 3-41 
36B 3-33 
36B 3-34 

37A 34 
37A 30 

35E 126-53 
35E 125-53 
35E 125-54 
33C 53-9 
33C 53-10 
33C 53-11 
33C 53-12 
89A 22-1 

IA 7-9-57 
IA 6-23-71 
lA 67-43-71 
78B 47-1 

I8A 41 

I9A 65-2 
19A 65-1 
18A 43-1 
18A 43-2 
18A 43-3 
18A 45 
5A 4-14 
5A 4-15 
235 67 

A3337 Back, Cabinet (Complete) 
35E 126-1 *Cabinet, Wood, 26R25A (Walnut) 
35E 126-2 " 26R26A (Mahogany) 
35E 125-1 " 26R35A (Walnut) 
35E 125-2 " 261t36A (Mahogany) 
35E 125-3 " 26R37A (Blond) 
44B 175 Carton and Fillers, for 26R25A, 26R26A 
44B 174 " " " for 26R35A, 26R36A, 26R37A 
98A 60-7 Caster, for Cabinet Leg 

36E 126-50 * Doors, Matched Pair, 26it25A (Vt alnut) 
36E 126-51 " 26d26A (Mahogany) 
35E 125-50 " 26rt35A (Walnut) 
35E 125-51 " 26A36A (Mahogany) 
35E 125-52 " 26R37A (Blond) 

'Door Catch and Strike Plate 
35E 126-56 for 26R25A (Walnut). 26tt26A (Mahogany) 
35E 125-56 for 26R35A (Walnut), 26R36A (Mahogany) 

26R37A (Blond) 
Escutcheon, Control (less door) 

with "I" shaped slot, for flat door spring 
with "U" shaped slot, for coil door spring 

Escutcheon, Door 
used with 23D60-1 escutcheon 

(mounts with flat door spring) 
used with 23D60-5 escutcheon 

(mounts with coil door spring) 

Gasket. Sponge Rubber (includes chipboard 
back for picture window) 

Grille Cloth 
for 26R25A (Walnut), 26R26A (Mahogany) 

for 26R35A (Walnut), 26R36A (Mahogany) 
for 26R37A (Blond) 

Handle, Door 

pair for 26R25A (Walnut). 26R26A (Mahogany) 
pair for 26R35A (Walnut), 26R36A (Mahogany), 

26R37A (Blond) 
'Hinge, Knife 

pair for 26/225A (Walnut), 26R26A (Mahogany) 
pair for 26R35A (Walnut), 26R36A (Mahogany) 
pair for 26R37A (Blond) 

Knob. Television. ' Channel' 
'Dining' 
'Off - Volume' 
' Picture' 

Line Cord and Interlock Soceet 
Screw 

for mtg. escutcheon (14x3/8 RH WS) 
for mtg, picture window (16x3/8 RH WS) 
for mtg. 'IV chassis (.1-20x1) 

Speaker. 10" PM 
Spring. Escutcheon Door 

flat (bronze) spring, used with 23D60-1 

ecutcheon. for left or right hinge 
coil (wire) spring. used with 23D60-5 escutcheon 

for left hinge (facing front) 

for right hinge (facing front) 
Spring, TV Knob Tension, for ' Tuning' knob 

" for ' Off-Volume' knob 
re el te " for ' Channel' knob 

Spring Clip (for mtg. 23D67 picture window) 
Washer, Felt, used behind ' Channel' knob 

" used behind ' Picture' knob 
Window, Picture 

If only the mounting lugs are broken on picture window 
23D67, a metal replacement lug (part number 15A668) can 
be pressed into the plastic by heating it with a soldering 
iron. Instructions for installing (Form No. 5340) are in-
cluded with the 3 lugs supplied under part number 15A668. 

MODELS 16R12, 26R12, 26R25A, 26R26A, 
26R35A, 26R36A, 26R37A, 26X55A, 26X56A, 
26X65A, 26X66A, 26X67A, 26X75A, 26X76A, 
39X35, 39X36, Ch. 21B1, 21C1, 21D1, 
21H1, 21J1 
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Schematic for 21D1 Television Chassis (16" round tube). 
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9.e/tat 
BUILT-IN "ROTO-SCOPE" ANTENNA 
The built-in "Roto-Scope" antenna is operated by the 

antenna control lever which extends from the back of 
the cabinet (near the top). Set the antenna control lever 
in that one of its three positions (left, center, or right) 
which gives the clearest picture. 
When an external indoor or an outdoor antenna is 

required, be sure to disconnect the built-in Roto-Scope 
antenna leads from the antenna terminal board, tape 
them and place them away from the chassis. 

INPUT IMPEDANCE and TRANSMISSION LINES 

The input impedance to the receiver is 300 ohm 
balanced ( between antenna terminals). When using 300 
ohm transmission line, connect it across both antenna 
terminals. 

Input impedance between one antenna terminal and 
chassis is approximately 75 ohms. When using 75 ohm 
coaxial transmission line, connect the outer conductor 
to the chassis and the inner conductor to either antenna 
terminal; use the terminal which gives the most satis-
factory picture on the weakest station. 

For best performance, use Admiral transmission line 
(part number 95A22-1 for 300 ohm line, part number 
95A22-2 for 75 ohm line). 
FUSE LOCATION 
The horizontal output circuit is fused with a 1/4 amp, 

250 volt fuse, part #84A4-2. The fuse is located on top 

of the horizontal output transformer in the high voltage 
compartment. 

CHASSIS NOTES 

Chassis used in the straight TV and combination 
models differ in that the combination models have a 
connector socket for supplying power to the radio. 

Important: If both the radio and television are 
turned on at the same time, neither unit will operate. 

PICTURE TUBE HANDLING PRECAUTION 

Due to the high vacuum and large surface area of 
picture tubes, great care must be exercised when han-
dling these tubes. Shatterproof goggles and heavy gloves 
should be worn while handling or installing a picture 
tube. The picture tube must not be scratched or sub-
jected to excessive pressure as fracture of the glass will 
result in an explosion of considerable violence which 
may cause personal injury or property damage. 

HIGH VOLTAGE WARNING 

High voltages are present throughout this receiver. 
Operation of the set outside of the cabinet or with the 
cabinet back removed involves shock hazard. Exercise 
normal high voltage precautions while working with this 
set. 

1 eite7eteeddietft Receeceet 
After the antenna is set properly, make all checks or adjustments given here to insure 

bee performance and ease in tuning. It is especially important that the Channel 
Slugs and Ion Trap be adjusted upon installation or servicing of every set. 

For best results, all checks or adjustments should be made using a transmitted television 

test pattern. A mirror placed in front of the picture tube screen will be of help in observ-
ing the picture while adjusting rear panel controls. Removing the TV back disconnects the 
interlocking line cord; use a separate line cord (part number 89A22-1) when servicing. 

NOTE: In combination models, if both rad:o and television are turned on at the same 

time, neither unit will operate. Be sure to instruct owner on proper operation. 

TUNE IN A PICTURE 

Tune in a picture as instructed in the customer in-
struction leaflet; note illustrations on interference effects. 

Be sure to check the setting of the auxiliary controls 
(behind escutcheon door). 

ADJUST CHANNEL SLUGS 

Individual channel oscillator adjustment of 
every receiver should be checked upon installa-
tion or servicing. If this adjustment is properly 
made, it is possible to tune from one station to 
another by merely turning the CHANNEL con-

trol and if necessary, slightly readjusting the 
TUNING control. With correct oscillator channel ad-
justment, best picture will be located at the approximate 
center of the range of the Tuning control. 

This adjustment can be made without removing the 
chassis from the cabinet. Adjust as follows: 

a. 

b. 

C. 

d. 

e. 

Turn the set on and allow 15 minutes to warm up. 

Set the CHANNEL knob for a station in operation. 
Set all other controls for a normal picture. 

Set TUNING control at center of its range by rotating 
it approximately half-way. 

Remove the CHANNEL and TUNING knobs. 

Insert a 1/2 " blade, NON-METALLIC screwdriver in 
the 1/4" hole ( to the right of the channel tuning 
shaft). For each channel in operation, carefully ad-
just the channel slug for best picture with clear detail. 
Be sure that the Tuning control is set at the center of 
its range before adjusting each channel slug. Only 
slight rotation of the slug will be required; turning 
the slug in too far will cause it to fall into the coil. 
(If the slug falls into the coil, remove the coil, move 
the retaining spring aside, lightly tap the open end 
of the coil until the slug slips out. Replace slug and 
re-set retaining spring.) 

e e 
BAICHTIESS VFITICAL MICMAC FOCUS 

OSCILLATOR TUNING 
SLUG ADJUSTMENT 

Control Panel; CHANNEL and TUNING Knobs Removed. 

ADJUST THE ION TRAP ' 

To prolong the life of the picture tube, it is 
important that this adjustment be made on each 
receiver upon installation, or when servicing. 

Position the ion trap on the picture tube neck so that 
the BLACK sleeve faces upward. 

Turn the BRIGHTNESS control ( at front of set) for 
normal brightness. 

Starting from a point close to the tube base, very 
carefully move the ion trap forward or backward and 
at the same time, rotate it slightly in either direction 
until maximum brightness is produced. 

Turn the BRIGHTNESS control until normal bright-
ness is obtained. Adjust the FOCUS control for good 
focus. Readjust the ion trap again for maximum 
brightness. 

Care must be exercised in adjustment of the ion trap 
since there may be two locations on the neck of the tube 
where maximum brightness can be produced. The second 
ion trap location, which is further forward on the tube 
neck, should not be used. 

Important: If the corners of the picture are shaded, 
be sure the ion trap has been properly adjusted. Do not 
sacrifice picture brightness when adjusting the ion trap 
to remove shaded corners. To eliminate shaded corners, 
see the discussion under "Check Picture Centering". Be 
sure to readjust the ion trap after adjusting the picture 

MODELS 341115, 34R15A, 34R16, 
34R16A, Ch. 20T1, 20V1 

positioning lever or repositioning the focus coil. Tighten 
the ion trap mounting screw after adjustment. 

CHECK PICTURE TILT 1 

If the picture is 
tilted, loosen the 
wing screw "H" on 
the deflection yoke 
coil and slightly ro-
tate the yoke "E" 
until the picture is 
straight. Before 
tightening the wing 
screw, be sure that 
the yoke is moved as 
far forward as possi-
ble, otherwise corners of 

Picture Tilted; Adjust 
Deflection Yoke Coil. 

the picture may become shaded. 

CHECK PICTURE CENTERING 

If the picture is 
off center, it can be 
centered by using 
the picture position-
ing lever, and when 
necessary, re- posi-
tioning the focus 
coil around the pic-
ture tube neck. Fol-
low the instructions 
given below. Note Picture Not Centered; Adjust 

that the picture 
positioning lever can be moved sideways, and up 
and down. 

Centering the Picture 
a. Adjust ion trap as instructed on preceding page. 
b. Slightly loosen the screw "A" which locks the picture 

positioning lever to the focus coil, adjust the lever 
for correct picture centering. 
Readjust the ion trap. 

Difficulty in Centering the Picture 
a. Adjust ion trap as instructed on preceding page. 

e. 

l'icture Positioning Lever. 

b. Slightly loosen the two screws "B" which hold the 
focus coil to the yoke bracket. Center focus coil 
around the tube neck; tighten screws. 

Loosen the screw "A" and center the picture with the 
picture positioning lever. If the picture cannot be 
centered with the lever, it may be necessary to locate 
the focus coil slightly off center and then center the 
picture with the picture positioning lever. 

d. Readjust the ion trap. 

C. 
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Difficulty in Eliminating Shaded Corners 

a. Loosen screws "G", than move the yoke support 
bracket forward until rubber grommet "F" is firmly 
against the flare of the picture tube. 

b. Push the deflection yoke coil "E" as far forward as 
possible. In some cases, it may be necessary to loosen 
the two yoke bracket support screws "D" at the sides 
of the upper mounting bracket, move the bracket 
up or down, and then move the deflection yoke coil 
as far forward as possible. 

c. Adjust the ion trap as instructed on preceding page. 

E (DEFLECTION YOKE COIL) 

PICTURE POSITIONING LEVER 
(MOVE SIDEWAYS OR UP AND DOWN) 

A ION TRAP 
BLACK SLEEVE 

FUSE INSIDE 
HOUSING 

HOR. FRED. 

HOR. LIN. 

HOR. WIDTH 

NOR. DRIVE 

VERT. HOR. LOCK-
LIN. IN RANGE 

Chassis View Showing Adjustment Locations. 

SCHEMATIC NOTES 

Ei.ELM etc. are run numbers and indicate a production 
change. Run numbers are rubber stamped at rear of chassis. 

0,0 etc. indicate alignment points and align-
ment connections. 

PRODUCTION CHANGES 
RUN 1 

Condenser C431, .02 mfd, 400 volts ( part number 64B5-24) 
was added across width control L402 to increase width. 

SUBSTITUTE TUBE (V703) USED IN 3C1 RADIO 
In some sets a 6AT6 tube was used in place of the 6AV6 

(V703) Det-AVC-AF Amplifier. These tubes are directly inter-
changeable. 

SERVICING TV CHASSIS or RADIO SEPARATELY 
In combination models, to service the television chassis with 

the radio disconnected, it will be necessary to complete the 
heater circuit by connecting a jumper wire between pins "L" and 
"K" of socket M503. See schematic. 

The radio can be operated without the 

television chassis if a 1PA2 power supply 

(used with the 4S1 radio) or 2PA1 power 

supply (used with 5B2 radio) is avail-

able. Connect a 3,000 ohm, 5 watt re-
sistor (part number 61A1-15) from pin 

"M" to "N" on the power supply socket. 

• o • o • 

OA 

• 

•G •J 

M . • 
L 

3000 OHNS,SIATT 
Socket, Rear View 
(Inside Chassis). 

TV VOLTAGE DATA 

(Voltages given on schematic diagram) 

• PICTURE control turned fully clockwise. CHANNEL con-
trol set on an unused channel. Other front controls set at 
approximately half rotation. Vert. Lin. and Height set at 
approximately half rotation. 

• Voltages marked with an asterisk • will vary widely with 
control setting. 
In combination models, voltages in TV chassis will be 
slightly higher when set is switched to radio position. Alter-
nate voltage readings for radio and TV are shown for sound 
output tube V204 (6V6GT). 

• Line voltage 117 volts AC. 

• Voltages measured with a vacuum tube voltmeter between tube 
socket terminals and chassis, unless otherwise indicated. 
Voltages at V101, V102, V306 measured from top of socket 
with tube removed. 

• Antenna disconnected from set with terminals shorted. 

• Under operating conditions, AGC (Automatic Gain Control) 
voltage developed at test point "T" (see schematic) should 
measure approximately —2.5 volts. This voltage depends on 
signal strength. 

CAUTION 
Pulsed high voltages are present on the cap of the 6BQ6GT 

tube, and on the filament terminals and cap of the 1B3GT tube. 
NO ATTEMPT SHOULD BE MADE TO TAKE MEASURE-
MENTS FROM THESE POINTS UNLESS SUITABLE TEST 
EQUIPMENT IS AVAILABLE. 

Picture tube 2nd anode voltage can be measured from the 2nd 
anode connector and should be taken only with a high voltage 
instrument such as a kilovoltmeter. 2nd anode voltage is ap-
proximately 12 KV. Proper filament voltage check of the 1B3GT 
tube may be made by observing filament brilliancy as compared 
with that obtained with a 1.5 \ fat dry cell battery. 

RADIO VOLTAGE DATA 

(Voltages given on schematic diagram) 

• Line voltage 117 volts AC. 

• Voltages measured with a vacuum tube voltmeter, between tube 
terminals and chassis. 

• Volume control set at minimum. 

• Dial turned to low frequency end. 
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IMPORTANT 

This preliminary service data contains the complete chassis parts list for models using the 20T1, 20V1 
television chassis and for the 3C1 (AM) radio chassis. It also includes cabinet parts for models 34R15, 
34R16. It contains alignment data for the television chassis. Model RC550 record changer is used. 

This TV chassis uses a 14" rectangular tube. The IF and sweep circuits are similar to the circuits in 
the 20X1, 20Y1, 20Z1 chassis. The deflection circuits are similar to those used in the 24D1, 24E1, 24F1, 
24G1, 24H1 chassis. 

The intercarrier sound has been improved by taking the 4.5 MC sound IF from the video detector through 
an improved sound take-off coil. Adjacent channel interference has been minimized by the addition of an ad-
jacent channel trap L301. A 4.5 MC trap coil L306 added in the cathode circuit of the picture tube, reduces 
4.5 MC beat interference. 

TELEVISION ALIGNMENT PROCEDURE 

IF AMPLIFIER ALIGNMENT 
a. Before starting alignment, be sure IF cover shield 

is mounted to chassis. 

b. Disconnect antenna and connect a jumper across antenna 
terminals. 

c. Set receiver to channel 13 or other unassigned high 
channel to prevent signal interference during IF alignment. 

e. Allow about 15 minutes for receiver and test equipment to 
warm up. 

f. To service TV chassis with radio disconnected, complete 
the heater circuit by connecting a jumper from pin "L" 
to pin "K" of socket M503. See schematic. 

Step Signal Gen. 
Freq. (MC) 

VTVM and Signal 
Generator Connections Instructions Adjust 

25.3 

2 23.1 

VTVM high side to test point "T", 
common to chassis. 

Connect generator high side to 616 
(V102) tube shield; insulate shield 
from chassis. Connect common to 
chassis near 6.16 tube base. 

Use VTVM 3 volt DC scale. When 
peaking, keep reducing generator 
output for VTVM reading of ap-
prox. 1 volt or less. 

Al and A2 for maxi-
mum. 

A3 and A4 for maxi-
mum. 

3 
To insure correct IF alignment, make the "IF Response Curve Cheek" given below, or make the "Overall RF 
and IF Response Curve Check ( Step I)" given later. The overall cheek should be made after making all other 
alignments. 

IF RESPONSE CURVE CHECK 
(Using sweep generator and oscilloscope with sweep input to RF Mixer V102.) 

Differences in tube gain and component values affect IF re-
sponse. These differences are not apparent in alignment of IFs 
when using a signal generator and VTVM (single frequency 
alignment); hence it is preferable that an IF response curve 
check be made after completion of the IF amplifier alignment. 
The IF response curve check can be made as indicated di-

rectly below. However, also note that a better check can be 
made by feeding the sweep signal through the entire RF and 
IF system as given under "Overall RF and IF Response Curve 
Check ( Step 1)". The overall check should be made after 
making all other alignments. 

a. Make all control settings and connections as given in the IF 
amplifier alignment chart; see "a" through "f" above. 

b. Connect oscilloscope between point "V" and chassis ground 
through a decoupling filter; see fig. 29. Keep leads away from 
receiver. 

c. Connect sweep generator high side to tube shield of 6J6 
(V102) ose-mixer tube. Be sure to insulate tube shield from 
chassis. Connect sweep generator common to chassis close to 
6J6 tube base. Set sweep generator to sweep the IF band pass 
(19 to 29 MC). 

d. Loosely couple marker generator high side to the sweep gen-
erator lead connected to tube shield on tuner; common to 
chassis ground. 
To avoid distortion of the response curve, keep the sweep 

generator and marker generator outputs at a very minimum. 
Marker pips should be just kept barely visible. To minimize 

distortion, set sweep generator output for VTVM reading of 
approximately .5 volt DC, measured between test point "T" 
and chassis. Connecting a 1% volt battery ( negative to test 
point "T", positive to chassis) will allow greater signal input 
without distorting the response curve. • 

e. Check curve obtained against the ideal IF response curve 
shown in figure 28. Since it is not always possible to get ideal 
curves, it should be noted that the height of opposite peaks 
should be within 3db or 30% of each other. The dip or valley 
in the center of the curve should not be greater than 3db or 
30% down from the highest peak of the curve. Check video 
and sound IF carrier points by means of marker generator. It 
is important that marker pips be in the proper location on the 
response curve. The 25.75 MC marker, should be 6db below 
the highest peak (50% point on the high frequency side of 
the curve). The 22 MC marker should be at the opposite side 
of the response curve, located approximately 18db (85%) 
below the highest peak. The 21.25 MC marker should be 
located at least 26db (95%) below the highest peak, and 
may or may not be visible. 

Consistent with proper band width and correct location of 
markers, the response curve should preferably have maximum 
amplitude, symmetry, and flat top appearance. 

If the procedure given has been carefully followed and the 
response curve obtained differs greatly from the curve shown in 
figure 28, repeat the IF Amplifier Alignment, making sure gen-
erator frequencies are precise and adjustments are accurately 
made. 

MODELS 34R15, 34R15A, 34R16, 
34R16A, Ch. 20T1, 20V1 
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ALIGNMENT HINT 

After becoming familiar with alignment procedure, some servicemen simplify subsequent 
alignment of sets by merely using the essential alignment data given in figures 29 and 30. 

21 2SIIC 
NAIlER 

(SOW IF) 

•IT LEAST 26db 
OM RP/. 

la APPROX. 

L- - 
US%) 

4.5 NC 7. 

2515E MARKER 

• 6db OR 501. 

-La 3--J-¿b MAXIMUM (30%) 
DIFFERERCE IN KEICHT OF PEAKS 
SHOULD NOT EXCEED ldb OR 30% 

',MEASURED E11011 HIGHEST PEAK 

Figure 28. IF Response Curve. 

V 

A 12 INDIVIDUAL CHANNEL ADJ. 
Al 1 OVERALL OSCILLATOR ADJ. 

4.5 MC ZERO 
UNDERSIDE 
OF CHASSIS 

I A 4 
L231 MG MAX. 

Al 
25.3 MC MAX. 

43 42 
23.1 MG MAX. 25.3 MC MAX.) 

• 

(Toy SIDE OF TUNER) 

  II \ V3 5 
C208 y 08, • V 

NEC. ' 33Q» _ 

bp7.......Z...11IFS TO 
CHASSIS GROUND •4-0. SCORE 

DECOURLING FILTER SHOWN IN DOTTED LINES 

TO IF SHIELD 

Figure 29. Bottom View Showing Test Point "V". 

A 5 
4.5 Mc MAX. 

Y 

4.5 mcmAx. 4.5 MC MIN. 
A6 Al3 

Ce* 

6AU6 6AL5 

Figure 30. Top View of Chassis Showing Alignment Adjustment Locations. 

4.5 MC SOUND IF ALIGNMENT 
a. Disconnect antenna and connect a wire jumper across e. Use a NON-METALLIC alignment tool. If Ratio Det. 

antenna terminals. Transformer ( 1201) has hollow core slugs, bottom slug ad-
justment A7 can be made from top of chassis, if you use 
alignment tool # 98A30-7 obtainable from Admiral Dis-

c. Connect signal generator high side to point "V" through tributor. Bottom slug ( Al) can be reached through the 
a .01 mfd. condenser. hole in the core of the upper slug ( A5). 

f. To service TV chassis with radio disconnected, complete 
d. Allow about 15 minutes for receiver and test equipment to the heater circuit by connecting a jumper from pin "L" 

warm up. to pin "K" of socket M503. See schematic. 

Step 
Signal Gen. 
Freq. (MC) 

VTVM 
C tions 

Instructions Adjust 

Since the transmitted video and sound carriers have an accurate 4.5 MC frequency difference, a TV station 
signal may be used instead of a signal generator for alignment of steps below. When using a television 
signal, it may be necessary to use a higher scale on the VTVM. 
IMPORTANT: When using a signal generator, be sure to check it against a crystal calibrator or other fre-
quency standard for accurate frequency calibration at 4.5 MC. Accuracy is required within one kilocycle. 

1 I-4.5 To test point'Y' 

Use 3 volt DC scale on VTVM. 
Keep VTVM leads well sepa- 
rated from signal generator and 
chassis wiring. 

A5 and A6 for maximum ( keep 
.   reducing generator output to 

keep VTVM at approx. 1 volt). 

-I.5 To test point 'Z' 

Use 3 volt zero center scale on 
VTVM, if available. Keep VTVM 
leads well separated from signal 
generator and chassis wiring. 

**A7 for zero on VTVM (the 
correct zero point is located be. 
tween a positive and a negative 
maximum). 

• Signal ma. lo unniodulaied or 400 cycle AM modulated. ** If A7 was far off, repeat steps 1 and 2. 

MODELS 341315, 34R 15A, 34R16, 
34R16A, Ch. 20T1, 20V1 

RF AND MIXER ALIGNMENT 
a. Disconnect 11/2  volt battery from test point "T" if used erator output at a minimum, marker pips just barely visible. 

earlier. Connect a wire jumper from test point "T" ( Fig. d. Connect oscilloscope through a 10,000 ohm resistor to test 
30) to chassis. Leave connected for all steps in this point "W" on tuner ( Fig. 30). Keep scope leads away 
alignment, from chassis. 

b. Disconnect antenna from receiver. e. Allow about 15 Minutes for receiver and test equipment 
c. Connect sweep generator to antenna terminals. If sweep to warm up. 

generator does not have a built-in marker generator, loosely f. To service TV chassis with radio disconnected, complete 
couple a marker generator to the antenna terminals. To the heater circuit by connecting a jumper from pin "L" 
avoid distortion of the response curve, keep sweep gen- to pin "K" of socket M503. See schematic. 

Step 
Marker Gen. 
Freq. (MC) 

Sweep Gen. 
Frequency Instructions 

1 *205.25 
**209.75 

Sweeping 
Channel 12 

Cheek for curve resembling RF Response Curve shown below. If necessary, 
adjust A8, A9 and A10 (Figure 30) as required. Consistent with proper band 
width and correct marker location, response curve should have maximum 
amplitude and flat top appearance. 

2 See table below. 

Check each channel operating in the service area for curve resembling RF 
Response Curve shown below. When checking any channel, set the sweep 
and marker generators for the proper frequencies as indicated in the table 
below. 
In general, the adjustment performed in step 1 à sufficient to give satisfactory 
response curves on all channels. However, if reasonable alignment is not ob-
tained on a particular channel, ( a) check to see that coils have not been inter-
mixed, or ( b) try replacing the pair of coils for that particular channel, or 
(e) repeat step 1 for the weak channel as a compromise adjustment to favor 
this particular channel. If a compromise adjustment is made, other channels 
operating in the service area should be checked to make certain that they 
have not been appreciably affected. 

* Video Carrier Frequency ( MC). ** Sound Carrier Frequency (MC). 

Channel Channel 
Number Freq., MC 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

54- 60 
60- 66 
66- 72 
76- 82 
82- 88 
174-180 
180-186 
186-192 
192-198 
198-204 
204-210 
210-216 

Video 
Carrier, 
MC 

55.25 
61.25 
67.25 
77.25 
83.25 

175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

Sound 
Carrier, 
MC 

59.75 
65.75 
71.75 
81.75 
87.75 

179.75 
185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

DIP 550010 moi 
TICEED Sdl, OM 
30% OF TOTAL 
WEIGHT 

RAMC VIDEO CARRIER )  MAUER, SOURD CARRIER 

Full skirt of curve will not be visible unless 
generator sweep width extends beyond 10 MC. 

Figure 31. RF Response Curve ( see "Oscilloscope Note" below). 

ALIGNMENT ADJUSTMENT IDENTIFICATION 

Adj. Symbol Frequency 

Al T303 25.3 MC 
A2 T301 25.3 MC 
A3 T302 23.1 MC 
A4 L103 23.1 MC 

AS T201 4.5 MC 

A6 1201 4.5 MC 

A7 T201 4.5 MC 

48 
A9 
AJO 

All 
A 12 
413 

C102 
C104 
C107 
C110 
1102 
1306 4.5 MC 

Function 

3rd IF Transformer 
1st IF Transformer 

2nd IF Transformer 
Mixer Plate Coil 

Primary of Ratio Detector 
Transformer 

Sound Take-off Coil 

Secondary of Ratio Detector 
Transformer 
Trimmer (RF Amplifier) 
Trimmer (RF Amplifier) 

Trimmer ( Mixer) 
Trimmer (HF Oscillator) 
Slug, IIF Oscillator Coils 
Trap Coil 

OSCILLOSCOPE NOTE 

In dealing with RF and IF response curves, it is well 
to remember that an inverted or mirror image may re-
sult, depending on the sweep generator and oscilloscope 
used. The general waveform should still be identical. 

When using a wide band oscilloscope for alignment. 
marker pips will be more distinct if condenser from 100 
to 1,000 mmfd. is connected across the oscilloscope input. 
Caution: Use the lowest capacity condenser possible, 
since too high a capacity will affect the shape of the 
response curve. 
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OVERALL RF and IF RESPONSE CURVE CHECK (Step 1) 
and 

HF OSCILLATOR ALIGNMENT (Step 2) 
(Using sweep generator anti oscilloscope.) 

a. Disconnect antenna. point "T"; positive to chassis) will allow greater signal 

b. Disconnect signal generator and VTVM ( if used earlier). input without distorting response curve. 
e. Connect oscilloscope between point "'u" and chassis ground 

c. Set the Tuning control at half rotation by rotating it through a decoupling filter ( see figure 29). Keep oscillo-
approximately 150° as shown in figure 32. scope leads away from chassis. 

f. Allow about 15 minutes for receiver and test equipment to 

d. Connect sweep generator to antenna terminals. If sweep warm up. 
generator does not have a built-in marker generator, loosely g. When adjusting Al2, use a NON-METALLIC alignment 
couple a marker generator to the antenna terminals. To screwdriver with a 1/8 inch blade. 
avoid distortion of the response curve, keep sweep gen- h. To service TV chassis with radio disconnected, complete 
erator output at a minimum, marker pips just barely the heater circuit by connecting a jumper from pin "L" to 
visible. Connecting a 11/'2 volt battery ( negative to test pin "K" of Socket M503. See Schematic. 

Step Marker Gen. 
Freq. (MC) 

Sweep Gen. 
Frequency Instructions 

I 

1 

While sweepir g the RF band pass (channel 13 or other unassigned high channel), check the overall response 
curve obtained against the ideal curve shown below. If shape of curve is not within limits shown, it will be 
necessary to repeat the IF Amplifier Alignment. The IFs must be accurately aligned before correct oscil-
lator adjustment can be made. 

2 
r See channel fe uencv tabl n q • e ° previous page. 

Check need for oscillator alignment by comparing the response curve ob-
tained ( for each channel operating in the service area) with the "Overall 
RF and IF Response Curse" shown below. With correct oscillator alignment, 
the video and sound markers should locate at the points shown on the re-
sponse curve. The Tuning control must be at half rotation ( see figure 32) 
when making this check. 
If a major number of channels are far off in the same direction, make the 
overall oscillator adjustment All. (Touch-up of individual channel slugs Al2 
may also be required.) 
If only individual channel adjustment is required, adjust the proper channel 
slug Al2. 
Make all oscillator adjustments so that the video and sound marker pips ap-
pear at the proper points on the response curve. Important: Before making 
oscillator adjustments. be sure that the Tuning control is set at half rotation; 
see figure 32. Only slight rotation of the slug ( Al2) will be required; turning 
the slug in too far » ill cause the slug to fall into the coil. ( If an oscillator 
slug should fall into a coil, remove the coil, move the slug retaining spring 
aside, lightly tap the open end of the coil against a solid object until the slug 
slips out. Replace slug and set the slug retaining spring into its cut-out slot.) 

A 4 OVERALL OSC 
ADJUSTMEIT 

All 

TUN« ROTOR ' 3 
SKIN 2 FLAT OF SELECTOR SHAFT 

AT HALF ROTATION FACIIC COIL FOR CHARNEL 3 

Fig. 32. Front View of Tuner. 

11 616 TUBE SMIELD 

Al2 
INDIVIDUAL CHAIMEL 
SLUG ADJUSTMENT 
(TURRET POSITIONED 10 
ADJUST CMAINEI. 

•6db OR St's. 

_ 
tde MAXIMUM ( 30%1 

DIFFEREACE II HEIGHT OF PEAKS 
SHOULD NOT EXCEED 3db OR 30% 

•11EISURED FROM HIGHEST PEAK 

SOUND CARRIER 
MARKER 

ait LE/ST 26db 
OR 95% P0111 

Fig. 33. Overall RF and IF Response Curve. 

4.5 MC TRAP ALIGNMENT 

A 4.5 MC trap coil (L306) is used in the cathode 
circuit of the picture tube to minimize 4.5 MC beat 
interference which might appear in the picture. 

Since the transmitted video and sound carriers 
have an accurate 4.5 MC frequency difference, it may 
be preferable to use a TV station signal instead of a 
signal generator for this alignment. When using a 
television signal, it may be necessary to use a high-
er scale on the VTVM. 

When using a signal generator, be sure to check 
it against a crystal calibrator or other frequency 
standard for accurate frequency calibration at 4.5MC. 

a. If using a signal generator for this alignment, dis-
connect antenna and correct a wire jumper across 
antenna terminals. Set receiver to an unassigned 
channel to prevent signal interference. 

b. Set PICTURE control for normal picture 

c. Allow about 15 minutes for receiver and test 
equipment to warm up. 

d. If using a signal generator, connect generator 
high side to test point "V" through a . 01 mfd. 
condenser; common to chassis. Signal may be un-
modulated or AM modulated. Full generator out-
put may be required for this alignment, 

e. Connect a 15 mmfd. condenser from tie point con-
necting to yellow lead (terminal 11) of V306 to 
terminal one of L201 (junction of C201, C202 and 

R201). HORIZONTAL OSC 

This adjustment should not be required unless it is 
impossible to obtain horizontal sync with the "Hori-
zontal Frequency and Horizontal Lock-In Range Ad-
justment" given in the "Installation and Service Notes 
for 20T1, 20V1 Television Chassis", Form No. 
41A9-14. 

NOTE: This adjustment requires the use of an os-
cilloscope, preferably one having a high input resist-
ance and low input capacity. Making this adjustment 
without an oscilloscope may result in poor horizontal 
sweep stability. 

Adjust as follows: 
a. Allow receiver to warm up for a few minutes. 

b. Sync the picture horizontally with the HORIZONTAL 
control (on front panel); if necessary, adjust the 
HOR. LOCK-IN RANGE or HOR. FREQ. adjust-
ments as required. If these adjustments have been 
greatly disturbed from the original setting, the 
approximate setting for the HOR. LOCK adjust-
ment L401(underside of chassis) is about one-
quarter to one-half of its range in from its full-
out position; the approximate setting for the HOR. 
LOCK-IN RANGE is about one-third turn out from 
its full- in position; the approximate setting of the 
HOR. FREQ. is about five to fifteen turns in from 
its full- out position. 

c. Connect oscilloscope high side through a 10 mmfd. 
condenser to terminal "C" or "2" on the Horizon-
tal Blocking Transformer T404; ground to chassis. 
Set oscilloscope to horizontal frequency (15.75 KC) 
or a sub-multiple of it. 

d. Tune in a station (preferably one with a test pat-
tern). While keeping the picture in sync, adjust 
the HOR. LOCK adjustment L401 (underside of 
chassis) for oscilloscope waveform pattern as il-
lustrated. Adjust for equal height of rounded and 
pointed peaks. Disconnect oscilloscope after ad-
justing waveform. 

Horizontal Oscillator Waveform 

f. Connect VTVM high side to test point "Y"; cm-
mon to chassis. Keep VTVM lead separated from 
generator and chassis wiring. 

g. Using a NON-METALLIC alignment screwdriver, 
carefully adjust slug A13 for minimum VTVM 
reading. 

ILLATOR ALIGNMENT 

e. Turn the HORIZONTAL control fully to the left, 
carefully adjust the HOR. LOCK-1N RANGE ad-
justment until 6 to 10 diagonal bars (of the type 
shown in the illustration "Picture Out of Hori-
zontal Sync") are visible on the screen. 

Picture Out of Horizontal Sync 

f Turn the HORIZONTAL control fully to the right; 
the picture should fall in sync. If it does not 
fall in sync, repeat adjustment in step "e". With 
the Horizontal control set fully to the right, turn 
the HOR. FREQ. adjustment out (to the left) until 
the picture just falls out of sync. Then very slow-
ly turn it in (to the right) until the picture falls in 
sync. If "bending" appears at top of picture (see 
illustration), correct by very slowly turning the 
HOR. FREQ. adjustment to the right until the 
bending is removed. If bending is excessive and 
cannot be removed with HOR. FREQ. adjustment, 
repeat all steps above but in step "d", adjust os-
cilloscope waveform so the rounded peak is from 
10 to 20% higher than the pointed peak of the wave-
form. This compensates for the oscilloscope 
loading effects. 

When the above adjustments are properly made, 
the picture should hold horizontal sync through at 
least half- rotation of the Horizontal control. 

"Bending" At Top of Picture 

MODELS 34R 15, 34R 15A, 34P16, 
34R16A, Ch. 20T1, 20V1 L
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Schematic for 2011, 20V1 Television Chassis; 3C1 radio circuit and connections also shown. 

RECORD CHANGER: Model RC550, See Pages 
RCD.CH.21-9 through RCD.CH.21-16. 
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20T1, 20V1, 301 CHASSIS PARTS 

Sym. 

8101 
:102 
R103 
8104 
105 

1 8106 
R107 

(tR108 
.12109 

RESISTOFtS  

Description Part No. 

3,900 ohms, 1/2 watt 98A 45-16 
47,000 ohms, 1/2 watt 98A 45-17 
10,000 ohms, 1/2 watt 98A 45-18 
2,200 ohms, 1/2 watt 98A 45-19 
4,700 ohms, 1/2 watt 98A 45-20 
220,000 ohms, 1/2 watt 98A 45-21 
10,000 ohms, 1/2 watt 98A 45-18 
4,700 ohms, 1/2 watt 98A 45-20 
15,000 ohms, 1/2 watt 98A 45-67 

8201 470,000 ohms, 1/2 watt 60B 8-474 
R202 82 ohms, 1/2 watt " 60B 8-820 
8203 1,000 ohms, 1/2 watt 60B 8-102 
R204 390 ohms, 1/2 watt 60B 8-391 
8205 10,000 ohms, 1/2 watt, 5% 60B 7-103 
8206 10,000 ohms, 1/2 watt, 5% 60B 7-103 
8207 47,000 ohms, 172 watt 60B 8-473 
13.208A 250,000 ohms, Volumel _ot 
R208B 2,000 ohms, Picture f pot 

(R208 includes switch SW501) 
8209 4.7 megohms, 1/2 watt 60B 8-475 
8210 150,000 ohms, 1/2 watt 60B 8-154 
8211 47,000 ohms, 1/2 watt 60B 8-473 
8212 470,000 ohms, 1/2 watt 60B 8-474 
8213 330 ohms, 1 watt 60B 14-331 

  75B 11-15 

R301 1,000 ohms, 1/2 watt 6013 8-102 
R302 680,000 ohms, 1/2 watt 60B 8-684 
8303 100,000 ohms, 1/2 watt 60B 8-104 
8304 10,000 ohms, 1/2 watt, 5% 60B 7-103 
8305 47 ohms, 1/2 watt 60B 8-470 
8306 22,000 ohms, 1/2 watt 60B 8-223 
13307 1,000 ohms, 1/2 watt 60B 8-102 
8308 1,000 ohms, 1/2 watt 60B 8-102 
8309 68 ohms, 1/2 watt 60B 8-680 
8310 10,000 ohms, 1/2 watt, 5% 60B 7-103 
8311 1,000 ohms, 1/2 watt 60B 8-102 
R312 150 ohms, 1/2 watt 60B 8-151 
R313 1,000 ohms, 1/2 watt 60B 8-102 
R314 680,000 ohms, 1/2 watt 60B 8-684 
bR.315 680,000 ohms, 1/2 watt 60B 8-684 
8316 33,000 ohms, 1/2 watt Part of L30 
8317 4,700 ohms, 1/2 watt, 5% 60B 7-472 
8318 1.2 megohms, 1/2 watt 60B 8-125 
8319 Picture control-  See R208B 
R320 22,000 ohms, 1/2 watt Part of L304 
8321 10,000 ohms, 1/2 watt Part of L305 
8322 5,600 ohms, 1 watt 60B 14-562 
8323 10,000 ohms, 1/2 watt 60B 8-103 
8324 270,000 ohms, 1/2 watt 60B 8-274 
8325 470,000 ohms, 1/2 watt 60B 8-474 
8326 470,000 ohms, 1/2 watt -60B 8-474 
8327 100,000 ohms, Brightness, pot  75B 13-11 
11328 100,000 ohms, 1/2 watt 60B 8-104 

11401 22,000 ohms, 1/2 watt 60B 8-223 
8402 8,200 ohms, 1/2 watt 60B 8-822 
8403 8.200 ohms, 1/2 watt 60B 8-822 
R404 15,000 ohms, 1/2 watt 60B 8-153 
R405 820,000 ohms, 1/2 watt 60B 8-824 
R406 1.5 megohms, Vertical Hold, pot 75B 13-8 
8407 8,200 ohms, 1/2 watt 60B 8-822 
8408 1 megohm, 1/2 watt  60B 8-105 
8409 2.5 megohms, Height, pot 75B 13-3 
8410 I megohm, 1/2 watt  60B 8-105 
R411 3,000 ohms, Vert. Lin, pot  75B 13-7 
R412 470 ohms, 1/2 watt 608 8-471 
8413 560 ohms, 1/2 watt 60B 8-561 
R414 560 ohms, 1/2 watt 60B 8-561 
R415 2.2 megohms, 1/2 watt  60B 8-225 

R416 47,000 ohms, 1/2 watt 60B 8-473 
8417 270,000 ohms, 1/2 watt 60B 8-274 

8418 15,000 ohms, 1/2 watt 60B 8-153 
8419 270,000 ohms, 1/2 watt 60B 8-274 

8420 22,000 ohms, 1 watt 60B 14-223 
R421 1 megohm, 1/2 watt  60B 8-105 
R422 820,000 ohms, 1/2 watt 60B 8-824 
R423 8,200 ohms, 1/2 watt 60B 8-822 
8424 150,000 ohms, 1/2 watt 60B 8-154 
R425 220,000 ohms, 1/2 watt 60B 8-224 
R426 2.7 megohms, 1/2 watt 60B 8-275 
R427 100,000 ohms, 1/2 watt 60B 8-104 
R428 68,000 ohms, 1/2 watt 60B 8-683 
R429 50,000 ohms, Hor. Hold, pot 75B 13-9 
8430 120,000 ohms, 1/2 watt 60B 8-124 
8431 8,200 ohms, 1/2 watt 60B 8-822 
8432 22,000 ohms, 1/2 watt 60B 8-223 
H433 120,000 ohms, 1/2 watt 60B 8-124 
8434 33,000 ohms, I watt 60B 14-33 
R435 68 ohms, 1/2 watt 60B 8-680 
R436 1 megohm, 1/2 watt 60B 8-105 
R437 47 ohms, 1 watt .6013 14-47 
R438 6,800 ohms, 2 watt 6013 20-68 
R439 1,000 ohms, 1 watt 60B 14-10 
R440 1.8 ohms, 1/2 watt 60B 28-46 
R441 1 megohm, 1 watt, carbon resistor only .60B 28-33 
8442 1,000 ohms, 1/2 watt 60B 8-102 
R443 560,000 ohms, 1/2 watt 60B 8-564 
R444 390 ohms, 2 watt 60B 20-39 
R445 750 ohms, Focus, pot 75B 13-17 

R501 50 ohms, 10 watt 61A 7-54 
R502A 1,500 ohms, 10 watt 
85028 750 ohms, 5 watt 
8502C 1,000 ohms, 2 watt 

In combination sets R502A, R502B and 
R502C are a tapped candohm 61B 14-1 

In TV only sets R502A is a single 
candohm resistor ,61A 3-15 

8503 15,000 ohms, 2 watt 60B 20-15 

8701 22,000 ohms, 1/2 watt 60B 8-223 
R702 10,000 ohms, 1 watt 60B 14-103 
8703 150 ohms, 1/2 watt 60B 8-151 

R704 27,000 ohms, 1 watt 60B 14-27 
R705 2,200 ohms, 2 watt 60B 20-22 
R706 1 megohm, 1/2 watt  60B 8-105 
R707 47,000 ohms, 1/2 watt 
8708 4.7 megohms, 1/2 watt  60B 8-475 
R709 27,000 ohms, 1/2 watt 60B 8-273 

R710A 2 megohms, Tone 
pot 758 11-12 

R710B 1 megohm, Volume} 
(includes SW702) 

R711 22 ohms, 1/2 watt 60B 8-220 

CONDENSERS  

Sym. Description Part No. 

C101 5 mnifd, 10%, Zero temp. coeff 98A 45-22 
C102 . 5 to 3 mmfd, ceramic trimmer 98A 45-87 
C103 . 001 mfd, min, ceramic 98A 45-24 
C104 .5 to 3 nunfd, ceramic trimmer 98A 45-23 
C105 120 mmfd, 5%, cera.rnic, - 750 temp.coeff.98A 45-25 
C106 100 mmfd, ceramic, - 750 temp. coeff 98A 45-26 
C107 . 5 to 3 mmfd, ceramic trimmer 98,3 45-23 
C108 20 nimfd, Cer. Zero temp. coeff  98A 45-27 
C109 10 mmfd. 5%, ceramic, - 750 temp. coeff  98A 45-79 
C110 . 5 to 3 rerefd, ceramic trimmer 98A 45-23 
C111 Tuning rotor 98A 45-92 
C112 10 nanfd, 5%, ceramic, Zero temp. coeff  98A 45-64 
C113 120 mmfd, 10%, silver mica  98A 45-78 

C114A . 001 rad. mini 
C114B . 001 mfd. min. dual ceramic  98A 45-93 

C201 6.8 mmfd, -. 00033 temp. coeff 65B 6-71 
C202 20 nmfd, 5%, ceramic 65B 6-51 
C203 . 005 mfd. min, ceramic  65A 10-1 

To secure proper high frequency characteristics, order exact part ( rom Admiral Distributor or use IRC 

metalized resistor only. 

t Part of Diode Filter Unit 63A3-1 consisting of 8707, C709, C710. 

C204 180 mmftl, 5%, . 00003 temp. coeff 65B 6-59 
C205 500 mmfd, ceramic .65B 6-6 
C206 4 mfd, 50 volts, electrolytic . 67A 4-9 
C207 . 001 mfd. min, ceramic .658 6-41 
C208 . 047 mfd, 600 volts, paper 64B 9-9 
C209 . 01 mfd, 600 volts, paper .64B 9-13 
C211 . 047 mfd, 600 volts, paper 64B 9-9 
C212 . 01 mfd, 600 volts, paper 64B 9-13 
C213 50 mfd, 25 volts, electrolytic 67A 4-10 
C214 . 0047 mfd, 600 volts, paper 648 9-15 

C301 120 mmfd, 3%, mica  65B 1-10 
C302A . 0015 mfd. 
C302B . 0015 mfd. min./ dual ceramic  65A 17-2 

C303A . 0015 mfd. min. 
c303/3 .0015 m id . min.} dual ceramic 

CC330044BA ..000044 mm ffdd.. mm iinn..} dual ceramic 65A 17-1 

C305 . 005 mfd. min, ceramic 65A 10-1 
C306 . 22 mfd, 200 volts, paper 64B 9-37 
C307 120 mmfd, 3%, mica  65B 1-10 
C308 . 1 mfd, 200 volts, paper 64R 9-39 
C309 . 1 mfd, 400 volts, paper 64B 9-26 

C3I0 . 047 mfd, 600 volts, paper C311 250 mmfd, ceramic 65B 6-5 
 64B 9-9 

C312 6.8 mmfd, . 00033 temp. coeff 65B 6-71 
C313 . 005 mfd. min, ceramic 65A 10-1 

  65A 17-2 

C401 . 002 mfd, 600 volts, paper 64B 5-14 
C402 . 002 mfd, 600 volts, paper 64B 5-14 
C403 . 0047 mfd, mica 65B 21-47 
C404 . 006 mfd, mica 65B 5-45 
C405 . 047 mfd, 600 volts, paper 64B 9-9 
C406 . 1 mfd, 600 volts, paper 64B 9-7 
C407A 100 mfd, 50 volts 
C40'TB 20 refd, 400 volts 
C407C 10 mfd, 50 volts 
C407D 40 mfd, 350 volts 

Terminals on early electrolytic condenser 
C407 were coded differently. To identify capac-
ity vïues, see stamping on side of electrolytic. 

C408 . 01 mfd, 600 volts, paper 64B 9-13 
C409A 60 mfd, 350 volts 
C409B 60 mfd, 350 volts electrolytic  67C 15-15 
C409C 80 mfd, 350 volts 
C410 . 047, 600 volts, paper 64B 9-9 
C411 . 01 mfd, 600 volts, paper 64B 9-13 
C412 180 mmfd, 5%, +. 00003 temp. coeff, 

ceramic 
C413 82 mmfd, mica  

C414A 10 to 160 mmfd.1 
C414B 40 to 370 mmfd../ 
C415 . 022 mmfd, 600 volts, paper 64B 9-11 
C416 . 22 mfd, 200 volts, paper 64B 9-37 
C417 .047 mfd, 600 volts, paper 64B 9-9 
C418 180 nuntd, 5%, +.00003 temp. coeff, 

ceramic 658 6-59 
C419 . 01 mfd, 600 volts, 10%, paper 65A 13-3 
420 470 mmfd, 5%, mica  65B 1-57 

C421 . 001 mfd, 5%, mica 65B 21-10 
C423 . 047 mfd, 600 volts, paper 64B 9-9 
C424 . 22 mfd, 600 volts, paper 64B 9-55 
C425 . 047 mfd, 200 volts, paper 64A 2-8 
C426 . 02 mfd, 400 volts, paper 64A 2-9 
C427 500 mmfd, 20,000 volts, ceramic  65B 18-5 
C428 47 mmfd. 5%, 1,500 volts, silver mica  65B 1-64 
C429 7.5 mmfd, 1,500 volts, ceramic  65A 23-3 
C430 . 1 mfd, 400 volts, paper 64A 2-10 
C431 . 02 mfd, 400 volts, paper 64B 5-24 

(used in some sets; see Run 1 under 
production changes) 

electrolytic  67C 15-16 

 65B 6-59 

 65B 21-82 

dual trimmer 66A 32-1 

C701 5 mmfd, mica 65B 1-62 
C702 2 to 20 mmtd, trimmer 66B 8-5 
703A 0 to 420 mmfd.l. 

gang  C703B 0 to 108 wmfd.5 68B 32 

(Note: Dial drum spot-welded to gang ) 
704 50 mmfd ceramic   65B 6-4 

C705 . 005 mfd. min, ceramic   65A 10-1 
C706 . 1 mfd, 200 volts, paper 64B 5-30 
707 . 005 mfd. min, ceramic  65A 10-1 
708 . 1 mfd, 400 volts, paper 64B 5-20 

C709 100 mmfd, ceramic 
C710 100 mmfd, ceramic 
C711 . 01 mfd, 400 volts, paper  

C712 250 mmfd, ceramic  
C713 . 01 mfd, 400 volts, paper  
C714 . 002 mfd, 600 volts, paper  

COILS and TRANSFORMERS 

Sym. Description 

L101 Antenna Coil 
for Channel M2  
for Channel #3  
for Channel #4  
for Channel *5  
for Channel 06  
for Channel 07  
for Channel *8  
for Channel #9  
for Channel 4110  
for Channel * Il  
for Channel 012  
for Channel 013  

L102 Mixer-Oscillator Coil 
for Channel 02  
for Channel 03  
for Channel 404  
for Channel OS  
for Channel #6  
for Channel #7  
for Channel #8  
ior Channel #9  
for Channel # 10  
for Channel 011  
for Channel # 12  
for Channel #13  

Before inserting replacement coil L101 or 
L102, see that teeth at inner end of coils fit to-
gether when fitted in detent plate at center of 
turret. If necessary file teeth slightly. 

L103 Mixer Plate Coil 98A 45-77 
L104 Heater RF Choke  98A 45-13 
L105 Heater Oscillator Choke  98A 45-14 

64B 5-25 
65B 6-5 
64B 5-25 
64B 5-14 

Part No. 

98A 62-2 
98A 62-3 
98A 62-4 
98A 62-5 
98A 62-6 
98A 62-7 
98A 62-8 
98A 62-9 
98A 62-10 
98A 62-11 
98A 62-12 
98A 62-13 

98A 63-2 
98A 63-3 
98A 63-4 
98A 63-5 
98A 63-6 
98A 63-7 
98A 63-8 
98A 63-9 
98A 63-10 
98A 63-11 
98A 63-12 
98A 63-13 

L201 Sound Take-off Coil (includes 8201, 
C20I, C202)  72B 99-2 

L301 Trap Coil, 27.25 MC (includes C301) 72A 102 
L302 Video Peaking Coil (wound on 8316) 
L303 Video Peaking Coil 
L304 Video Peaking Coil (wound on 12320) 
L305 Video Peaking Coil (wound on 8321) 
L306 Trap Coil, 4.5 MC (includes C312) 
L307 Heater RF Choke 
L308 Heater RF Choke  

1 401 Horizontal Lock Coil  
L402 Width Control  
L403 Horizontal Linearity Control 
L404 Focus Coil  

  73A 5-6 
  73A 5-7 

73A 5-8 
73A 5-9 
72B 99-3 

 73A 2-5 
73A 2-5 

Part of T404 
94A 29-2 
94A 28 
69C 117-3 

L701 AM Loop Antenna (includes C70I, C702) 69C 100-1 
L702 Oscillator Coil 69A 52-1 

T201 Ratio Detector Transformer 
T202 Audio Output Transformer 

for 20V1 chassi 
for 20T1 chassis  

 72B 68 

 79B 31-1 
79B 31-2 

T301 1st IF Transfoiener (includes 11306, 
11307, C302A. C30213)  72C 96-11 

T302 2nd IF Transformer (includes 11310) 72C 96-10 
T303 3rd IF Transformer (includes C305) 72C 96-9 

T401 Blocking Oscillator Transformer 
T402 Vertical Output Transformer 

79A 18-3 
 798 29-2 

T403 Deflection Yoke (includes 8413, 
8414, R442, C428) A3222 

T404 Horizontal Blocking Transformer 
(includes L401)  .6913 110 

T405 Horizontal Output Transformer 

(includes tube cap clips) 79C 32-1 

T501 Power Transformer 80C 28-2 

T701 1st IF Transformer  72B 28-7 
T702 2nd IF Transformer 728 28-17 

MISCELLANEOUS PARTS for TV CHASSIS  

SYrn • Description Part No. 

M201 Speaker Socket 88A 5-6 
M202 Speaker Plug .88A 5-5 
M203 Speaker 

5" PM 78B 60-1 
6" PM 78B 61 
10" PM 78B 47-2 

M204 Socket, Audio Input 89A 29-22 
M401 Horizontal Output Fuse, 1/4 amp, 250 V.  24A 4-2 

Fuse Holder 84A 5-1 
M501 Interlock Socket (Male)  89A 22-2 
M502 Line Cord, with interlock socket 89A 22-1 
M503 Cable Socket (Combination models only) 88A 32-2 
SW501 Switch, On-Off Power  Part of 8208 
V306 Picture Tube  14CP4 
Bracket, Deflection Yoke Coil Support 15A 572 
Bracket, Picture Tube Mounting (Supports 

front of picture tube) 
Upper bracket  15B 652 
Lower bracket assembly A3332 

Bracket (Yoke and focus coil support) 
Upper  15C 613 
Lower 15C 650 

Clip, Tube Cap 
for 6BQ6GT tube 88A 16-9 
for 1B3GT tube  19A 54 

Connector Lead, 2nd Anode (includes connector 
plug)  88A 16-10 

Cover, IF Strip 15B 531 
Fuse Holder 84A 5-1 
Insulating Plate (for mounting condenser C427) .32A 135-1 
Ion Trap 94A 15-2 
Lever, Picture Positioning  15B 574 
Lock, 1B3 Mounting Shell Disk  15A 589 
Plate, Channel Selector Shaft Bearing 

(Phenolic)  32A 111-1 
Plate, TV Tuner Inspection (Fibre) 32A 117 
Rubber Channel, 1" long (for front of picture 

tube bracket)  12A 9-9 
Rubber Collar (supports flare of picture tube) .128 40 
Rubber Grommet (for 2nd anode housing)  12A 2-7 
Rubber Insert (cushion for picture tube bracket) 

for top and sides, 9/16" dia 12A 16-2 
for bottom, 5/8" dia  12A 16-3 

Screw, Wing (for deflection yoke) 1A101- 1-7I 
Shield, Tube 

plain type 87A 7-7 
slotted type .98A 45-73 

Socket, Shell (cover for 1B3 tube socket) .88A 27-1 
Socket, Tube 

miniature bakelite (7 pin) 87A 3-7 
octal, plain  87A 5-1 
octal, ringmount (mica filled)  87A 20-2 
miniature (plain 9 pin) 87A 25-1 
miniature (special 9 pin for 6S4 tube)  87A 25-4 

Spring, Picture Tube Grounding 19A 23-1 

Support Spring (for 2nd anode lead) 19A 68 

Tuner, Television (Complete)  94C 21-2 

MISCELLANEOUS PARTS for TV TUNER 94C21-2  

M104 Shan Shell & Rotor Assy. (Tuning) (with 
1 7/8" long brass shaft shell) 98A 45-76 

M107 Bracket, Tuning Rotor Retaining  98A 45-95 
M108 Spring, Detent Plate Grounding 98A 45-94 
M109 Shield, Tube (slotted; for 636)  98A 45-73 
M110 Shield, Tube (plain; for 6AG5) 87A 7-7 
M112 Spring, Slug Retaining (Ose. coil)  98A 45-52 

M113 Washer, Fibre Spacer (1/4"1Dx1/2"0D)..98A 45-63 
MI14 Nut, Locking Spring (for trimmers) 98A 45-31 

MODELS 341915, 34R15A, 3411'16, 
34R16A, Ch. 20T1, 20V1 6
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M115 Screw, Trimmer (4-36x5/81 98A 45-33 
M116 Screw, Bracket Mtg. (6-32x1/4") 98A 45-62 
M117 Slug, Brass Tuning 98A 45-88 
M118 Stator Plate (ungrounded); Silver with 

Ceramic Insulator, for Tuning C111 
(includes mounting bracket)  98A 45-86 

M120 Tuner, Television (Complete)  94C 21-2 
M121 Roller, Detent (3/8" dia., 3/32" dia. 

bearing) 98A 45-82 
M122 Spring, Detent (2 5/16" long) 98A 45-81 
M123 Contact Plate and Bracket Assembly 

(uses wiping contacts)  98A 45-84 
M124 Spring, Tuning Rotor Contact 

(flat bronze 1 7/16"x1/2")  98A 45-83 
M125 Spring, Front and Rear Turret Shaft 

(wire 2 3/4" long, 3/64" dia.) 98A 45-85 
M126 Turret and Shaft Assembly (less coils) 

(3 1/4" shaft and 3/16" rounded 
detent depression) 98A 45-89 

MISCELLANEOUS PARTS for 3C1 RADIO  

SW701 Switch, Radio-Phono  77A 28-2 
SW702 Switch, On-Off Part of R710 
M701 Socket, Phono Input  88A 1 
M706 Socket, Phono Motor  89A 6-1 
M707 Shielded Cable Assembly 89A 29-11 
M708 Plug, Cable Connector (14 pin rect.) 88A 20-1 

Cover and Insulator (for plug 88A20-1).. 88A 20-6 
Cable (12 wire), including 88A20-1 

plug and 88A20-6 cover AB216 
Bracket, Mounting 

for Off-Volume and Tone control  15A 409 
for Radio-Phono Switch 15A 385 
for Tuning Sleeve  15A 394 

Clip, IF Transformer Mtg 72B 28-10 
Cover Assembly, Chassis  A1880 
Dial Back and Bracket Assembly  A1881 
Dial Cord (50" length needed)  50A 1-3 
Dial Scale 22B 23-1 
Escutcheon, Radio 23D 63-3 
Grommet, Gang Mounting 12A 1-2 
Hex Nut, Switch Retaining  2A 2-11-71 
Knob, ' Radio-Phono', ' Tuning' 33D 55-1 
Knob, 'Tone'  33D 55-4 
Knob, 'Volume' 33D 55-5 
Lockwasher, Osc. Coil gt Gang (06 I.T  )  38 1-25-71 

Pilot Light, #47 Mazda 8IA 1-8 
Pointer, Dial 25A 38 
Shaft, Tuning 28A 48-1 
Snap Button (for mtg. dial scale)  13A 1-1-71 

Socket, Tube 
7 pin (for 6BA6, 6AV6) 87A 3-7 
7 pin (for 6BE6)  87A 24-3 

Socket, Pilot Light (includes 14" lead) 82A 2-3 
Socket, Pilot Light (includes 9" lead)  82A 2-9 
Spacer Sleeve (for gang mounting)  29A 2-1-71 

Spacer Sleeve (3 1/4" long, for mounting 
phono-radio switch) 29A 3-15 

Spring, Dial Cord Tension 198 1-3 
Washer, Vellutex (Oscillator coil mtg.)  5A 1-21 

RECORD CHANGER PARTS  

Complete service information for the RC550 Record 
Changer is given in Service Manual No. S327. The 
changer model number is on the top rear of the changer 
pan and also on the model label on the underside of the 
changer pan. 

M702 Cable, Shielded (includes plug)  412A 11-2 

M703 Cartridge, Push-in Needle Type 
(includes needle) 409A 13-1 

Cartridge, Knurled Nut Retaining Type 
(includes needle) 409A 13 

M704 Motor (3 speed) 407B 19 
M705 Plug, Motor (Male) 88A 8-1 
Adapter, 45 RPM Record (envelope of 12)  48A 8-1 
Belt, Rubber Drive  406A 20 
Idler Wheel Assembly (includes tire) G400A 279 
Needle, Phonograph 

for 409A 13 cartridge  98A 15-19 
for 409A 13-1 cartridge  98A 15-18 

* CORRECTIONS AND AbDITIONS 

CORRECTION: 

Form 41A9-14 lists the part number for 
This is incorrect. The correct part n 

Needle Retaining Nut (for 409A13 cartridge).  98A 54-2 
Service Manual, RC550 S327 
Spring, Changer Float 405A 139 
Touch- Up Paint 

Coppertone  98A 54-3 
Gold Hammertone 98A 54-12 

PARTS for TILT-OUT MECHANISM  

Eye Bolt (for tilt- out spring) lA 87-1 
Grommet, Rubber (for tilt-out spring) 12A 1-1 

Hinge Assembly, Tilt-Out 
Left side (facing front)  AC183-1 
Right side (facing front)  AC183-2 

Screw, Tilt-Out Brkt.Shipping (410-24x3/8 ST)   lA 51-25-71 

Screw, Tilt-Out Adjusting Bracket Mtg. 
(013-32x1/4" Bd. H.M.S.) 85-250-C2-71 

Screw, Tilt-Out Tie Rod Mtg. 
(4f6- 32x1/4" Bd. H.M.S  )  

Spring, Tilt-Out Coil (2 3/8" unstretched) 19A 15-1 
Spring, Tilt-Out Arm Retaining (71/4"unstretched) 19A 59 
Tie Rod, Tilt-Out 28A 22-1 

365-250-C2-58 

CABINET PARTS for 34R15 (Walnut), 34R16 (Mahogany) 

The above model numbers may contain the suffix "N". 

A3072 Antenna, Built-in TV 
43C 128-1 Back, Radio-Phono and Record Compt. 
A3292 Back, TV (includes line cord) 
*35E 117-3 *Cabinet, Walnut 
*35E 117-4 *Cabinet, Mahogany 
44B 181 Carton and Fillers 
98A 60-7 Caster (for cabinet leg) 
11B 12-6 Clamp, Cable 

*35E 117-52 *Door, Record Compt. (Complete) Walnut 
*35E 117-53 *Door, Record Compt. (Complete) Mahog. 
*35E 117-50 *Doors, TV and Radio-Phono Compt., 

Walnut (matched pair) 
*35E 117-51 *Doors. TV and Radio-Phono Compt., 

Mahogany (matched pair) 
35E 117-63 Door Catch and Strike Plate 
23C 58-1 Escutcheon, Control (Plastic; less door) 
23C 58-2 Escutcheon Door (Plastic) 
23D 63-1 Escutcheon, Radio 
12A 32-8 Gasket, Sponge Rubber (for picture window) 
36B 3-28 Grille Cloth (2 pieces) 
37A 27-1 Handle, Door (for upper doors) 
35E 117-62 Hinge, Knife (Pair) 
33D 55-1 Knob, Radio ' Radio-Phono', ' Tuning' 
33D 55-4 Knob, Radio ' Off-Volume' 
338 55-5 Knob, Radio ' Tone' 
33C 53-9 Knob, TV 'Channel' 
33C 53-10 Knob, TV ' Tuning' 
33C 53-11 Knob, TV 'Off-Volume' 
33C 53-12 Knob, TV ' Picture' 
81A 1-8 Light, Pilot 047 
89A 22-1 Line Cord and Interlock Socket 
6A 4-6-0 Line Cord Mounting Rivet 
lA 7-24-59 Screw, for mtg. picture window 

(06x3/8 R.H. W . S.) 
lA 7-9-57 Screw, for mtg. control escutcheon 

(04x3/8 R.H.W.S.) 
IA 7-23-59 Screw, for mtg. cabinet back 

(46x1/2 R.H.W.S.) 
lA 67-44-71 Screw, for mtg. TV chassis (1/4-20x1") 
98A 44-47 Spacer, Fibre Cabinet Leveler (Kit of 6) 
78B 47-2 Speaker, 10 inch PM 
2B 12-4-68 Speed Nut (for mtg. radio escutcheon) 
18A 41 
18A 43-2 
18A 43-1 
18A 43-3 

Spring. Hinge (for mtg. escutcheon door) 
Spring, TV Knob Tension, ' Off-Volume' 
Spring. TV Knob Tension, ' Tuning' 
Spring, TV Knob Tension, ' Channel' 
Tilt-Out Parts 

See "Parts For Tilt-Out Mechanism" 
5A 4-14 Washer, Felt, behind ' Channel' knob 
5A 4-15 Washer, Felt, behind ' Picture' knob 
5A 4-11 Washer, Felt, behind radio knobs 
23D 69 Window, Picture 

*To insure proper matching and fit, also specify cabinet 
manufacturer's code letters (usually burned or stamped 
on back rail of cabinet). Wood parts are supplied only 
if old part cannot be repaired. When ordering describe 
condition of old part in detail. 

TO PRELIMINARY SERVICE MANUAL 20T1 AND 20V1 

the video peaking coil L305 as 73A5-6, 
umber of L305 video peaking coil is 73A5-9. 

PRODUCTION CHANGES 
MODELS 34R15, 34R 15A, 34R16, 
34R16A, Ch. 20T1, 20V1 

Some brands of 634 tubes do not have an internal connection between pins 3 and 6. 
When replacing the 634 tube in an early production 20V1 chassis it may be necessary 
to connect a wire jumper from terminal 3 to terminal 6 of the tube socket, or the 
result will be no vertical sweep. This jumper is in all late production 20V1 

chassis and in all 20T1 chassis. 

RUN 2 IN 20V1 CHASSIS 

Sync buzz and plate dissipation in the 20V1 chassis can be reduced by replacing 
R213, 270 ohm, 1 watt resistor with a 330 ohm, 1 watt resistor (part number 60B14-331). 
20V1 chassis having this change are stamped run 2 or higher. All 20T1 chassis will 
have this change. 

Picture Window and Control Escutcheon Difference in 
Models ,4R15, 7777 -and 34R15A, 14.R.16A 

The picture window and the control escutcheon used in models 341115 and 34R16 are 
different from those used in models 34R15A and 34R16A. Since the different picture 
windows and the control escutcheons are not interchangeable, it is important that 
correct replacement be ordered. 

Order these parts from the parts list below. To avoid possibility of ordering in-
correct replacements, either modify or cross out the listing for these parts in 
the parts list. 

Escutcheon, Control ( less 
for 34R15, 34R16 23C 58-1 
for 34R15A, 34R16A 23D 71-2 

Escutcheon Door 
for 34R15, 34R16 23C 58-2 
for 34R15A, 34R16A 23D 71-3 

Spring, Escutcheon Door 
for 341115, 341116 18A 41 
for 34R15A, 34R16A 

left side, facing front 19A 65-2 
right side, facing front 19A 65-1 

Window, Picture 
for 34R15, 34R16 23D69 
for 34R15A, 34R16A 23071-1 

Speednut for mounting 23D71-1 Window...2B10-30-68 

REPLACING PICTURE TUBES IN 20V1 CHASSIS  

Due to the difference in manufacturing tolerance between various brands of 
picture tubes, it may be found that replacing one brand with another will 
result in too much brightness, even with the brightness control turned 
fully off. 

door) 

This may be corrected by connecting a 470K, 1/2 watt resistor ( part number 
6088-474) across condenser C308 (.1 mfd). 

The resistor places a negative bias on the video amplifier tube V305 an& 
decreases the current through this tube. By connecting the resistor across 
C308 instead of between the grid of the video amplifier and ground, the DC 
reinsertion is also improved. 

The 470K resistor is included in current production 20V1 chassis, commencing 
with run 3, code OP. 

All 20T1 chassis will have this resistor. 
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Antenna impedance 
300 ohm input 

1 

6 

CHARACTERISTICS 

Picture area - 
150 sq. inches, 
14 1/4" by 10 3/4" 

Speaker 
4 by 8 oval PM 

Voice coil impedance 
3.2 ohms - 400 cycles 

Dimensions 
20" high 
23" wide 
20" deep 

I-F frequencies 
Video - 26.1 mc. 
Sound - 21.6 mc. 
Audio strip - 4.5 mc. 

Power Supply 
117 volts, 60 cycles, AC 

Power consumption 
180 Watts 

Tube complement 
18 tubes - 2 rectifiers 
(see parts list for 
individual tubes) 

The tubes 

are 68E16, RF amplifier, 6AG5, con-
verter, and 6J6 oscillator. The 
68H6 Rv stage has a grid- cathode 300 
ohm balanced input. The RF pass 
band is achieved by an overcoupled, 
double- tuned, interstage network 
which feeds the 6AG5 converter. The 
6J6 is a push-pull oscillator of ex-
ceptional stability. 

All oscillator adjustments are 
available from the front, and with 
the exception of channel 2 ( which 
must be adjusted first) they are all 
independent. The vernier tuning 
mechanism is extremely rugged and 
simple. The pass- band of all RF 
channels is maintained above 75% re-
lative response between picture and 
sound carriers. 

The Video System  

Three video i-f amplifiers, V-4, 
V-5, and V-6, each a 6AU6 tube, are em-
ployed. ( The schematic, Fig. 9, should 
be consulted while reading the rest of 
the circuit analysis.) Four staggered-
tuned i-f transformers, i4, L6, L9, and 
L12, are employed to produce the neces-
sary bandwidth. Both the video and 
sound i-f signals are passed through 
this complete amplifier section which 
functions as a combined i-f system. 
There is no separation of the sound i-f 
signal from the video i-f signal, and 
they are both fed directly into V-7, the 
video detector. This is the basis upon 

which the intercarrier system operates. 
The over-all response of the i-f sec-
tion is such that the amplitude of the 
sound i-f carrier is a very small per-

centage of the video i-f carrier when 
they are both fed to the video de-
tector, which is one half of a 6AL5 
tube. No sound traps are employed. 
Response shaping is discussed in the 
alignment section. 

The video detector considers the 
sound i-f signal as a high-frequency 
sideband of the video i-f signal and 
detection occurs in the normal manner. 
The sound and video i-f carriers can be 
considered as beating together inside 
the video detéctor. The carriers of 
these two i-f signals are always sepa-
rated by 4.5 mc, so that after detect-
ion their difference frequency of 4.5 
mc appears in the output of the video 
detector. This 4.5-mc beat note con-
tains all of the f-m characteristics 
of the input f-m sound i-f signal and 
very little a.m. effects. It is the 
amplitude relationship between the two 
input i-f signals that determines the 
character of the 4.5-mc output signal. 

The 4.5-mc f-m signal as well as 
the video signal output from the de-
tector is directly coupled to the grid 
of v-8, a 6AC7 video amplifier, through 
an L-R high-frequency compensating net-
work. In this manner, the 4.5-mc sig-
nal receives additional amplification. 
In the plate of the video amplifier is 
the primary parallel- tuned circuit of 
a double-tuned 4.5-mc transformer, L2, 
which selects the f-m 4. 5-mc signal to 
be fed to the sound section of the re-
ceiver. The video signal output is fed 
directly to the grid of the picture 
tube V-10, through peaking coil L3 and 
capacitor C223. 

MODELS AR-14-TR, AR-16-CR, 
AR-16-RO, AR-16-TR, AR-17-CD, 
AR-17-CR, AR-17-RO, AR- 17-3D 
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AGC and Contrast 

The video 1-f signal output from 
the third video i-f stage, v-6, is fed 
to the plate, pin 7, of the other half 
of the 6AL5 tube, V-7, which serves as 
a delayed AGC rectifier. The AGC volt-
age is supplied to the r-f and first 
and second video i-f amplifiers. A 
small positive voltage on the cathode 
of this diode prevents rectification of 
the video i-f signal until the i-f sig-
nal voltage on the diode plate exceeds 
whatever voltage is on the cathode. 
The contrast control, PD4, which is in 
the cathode circuit of the video ampli-
fier, v-8, besides controlling the bias 
and hence the gain of this stage, also 
controle the amount of delay voltage on 
the cathode of the AGC tube. The in-
fluence of the contrast control is such 
that the delay voltage will be greatest 
at the time the gain of the video am-
plifier is greatest. This makes for a 
better over-all control of the picture 
contrast. 

The Sweep and Sync Circuits 

One half of V-9, a 12AU7 tube, 
serves as the d-c restorer and sync 
clipper. The sync voltage output from 
this section is fed to the grid of the 
other half of V-9, which functions as a 
sync amplifier to the vertical sync 
pulses and as a phase splitter to the 
horizontal sync pulses. The positive 
sync output signal is taken directly 
from the plate, pin 6 of V-9, and ap-
plied to an integrating network which 
consists of C301, R301, C302, R302, and 
C303. This integrating network sepa-
rates the vertical sync pulses from' the 
horizontal and applies the former to 
the grid circuit, pin 1, of the verti-
cal sweep oscillator, V-13. This 
latter circuit utilizes one half of a 
6SN7-GT tube as a blocking oscillator. 
The other half of V-13 functions as the 
vertical sweep output amplifier. The 
output from this amplifier feeds into 
the vertical output transformer, T4, 
and then to the vertical deflection 
-joke. 

The 1-megohm potentiometer ( of 
dual-control unit PD5) in the grid cir-
cuit, pin 1, of the vertical sweep 
oscillator, controls the frequency of 
operations and is termed the VERT. HOLD 
control. The VERT. LINEARITY control 
is the 5000-ohm potentiometer, P2, in 
the cathode circuit, pin 6, of the ver-
tical sweep output amplifier. The VERT. 
SIZE control is a 2.5-megohm potentio-
meter, P5, located in the B-supply lead 
to the plate of the vertical sweep 
oscillator. 

The type 6SN7GT tube, V-14, which 
is the horizontal sweep oscillator, id 
employed as a combined cathode-coupled 
sine wave oscillator and multivibrator. 
The output from the plate, pin 5, of 
this oscillator is coupled to the grid 
of V-15, a 6BQ6G tube serving as the 
horizontal sweep output amplifier. The 
output from the plate of this latter 
tube is fed to tap 2 on the primary of 
the horizontal output transformer, T5. 
From the high side of the primary of 
this transformer, tap 3, the horizontal 
sweep signal is fed to the plate of 
V-16, a 1B3-GT tube, serving as the 
high-voltage rectifier. This rectifier 
is employed in a kick-back type of 
high-voltage power supply, which sup-
plies voltage for the second anode of 
the kinescope. 

The horizontal deflection cir-
cuits used in this set are designed 
for a kinescope of 70 degree deflec-
tion angle. This is a highly effi-
cient system employing new compo-
nents that cannot be interchanged 
with parts used in previous systems. 

The secondary of T-5 ( ferrite 
core) consists of taps 4, 5, 6, and 
8, and feeds the horizontal deflec-
tion yoke. A 0W4 tube, V-17, serves 
as the horizontal damper. rrom the 
secondary winding of the horizontal 
width coil, some of the sweep signal 
is applied to the cathode and plate 
(pins 1 and 2) of the horizontal 
phase detector, V-11, through an in-
tegrating network of R327 and 0322. 
The horizontal sync pulses from the 
V9 phase splitter are applied to the 
other cathode and plate of the hori-
zontal phase detector, and these 
sync pulses are compared with the 
phase of the horizontal sweep innut. 
If their phases are different, an 
AFC voltage is developed across F323 
and then applied to the grid, pin 1, 
of the horizontal sweep oscillator. 

MODELS AR-4-TR, AR-16-CR, 
AR-16-RO, AR-16-TR, AR-17-CD, 
AR-17-CR, AR-17-RO, AR- 17-3D 

The 50,000-ohm potentiometer, P 
in the grid circuit, pin 4, ef V-
regulates the horizontal sweep frequen-
cy and is called the HOR. HOLD control, 
and trimmer capacitor C325 between v-114. 
and V-15 is the HOR. DRIVE control. 
Coil L21 in the cathode circuit of the 
horizontal damper tube V-17 is the HOR. 
LINEARITY control and coil L20 across 
taps 5 and 6 of the horizontal output 
transformer functions as the horizontal 
WIDTH control. 
The Sound Section 

The 4.5-mc f-m signal from the 
secondary of the takeoff transformer L2 
is fed to the grid circuit of the ratio 
detector driver and limiter, V-3, a 
6AU6 tube. The output from this driver 
tube feeds the primary of the ratio de-
tector transformer Li, which is tuned 
to 4.5 mc. The double diode section of 
a 6T8 tube, V-2, is used as the ratio 
detector, and the triode section of 
this same tube is used as the first 
audio amplifier. The 500,000-ohm po-
tentiometer P7 in the output circuit of 
the ratio detector is the VOLUME con-
trol. The output from the first audio 
amplifier is R-C coupled to the grid of 
V-1, a 6AQ5 tube which is the audio 
output amplifier. The audio signal 
output from this latter stage is fed to 
the audio output transformer, Tl, and 
then to the speaker. 

Power Supply and Voltage Regulation 

The low-voltage supply incorpo-
rates a 5U/4.-G tube, V-12, as the 
rectifier. Coil L17 in the output 
filter system is the focus coil and 
connected across this coil is the FOCUS 
control, P6, a 1500-ohm potentiometer. 
This low-voltage power supply provides 
a positive 360-volt B-plus source and a 
negative 2-1/2 volt bias supply. For 
the r-f and i-f section of the receiver 
the 360-volt output is decreased to 140 
volts for the screens and plates of 
these tubes while the cathodes are re-
turned to chassis ground. The 360-volt 
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supply is used directly for the deflec-
tion circuits and also for the plates 
and screens of the tubes in the sound 
section. However, the cathodes of 
these audio tubes are connected in se-
ries with the B supply for the r-f and 
i-f tubes, which means that the cath-
odes of the audio section are 140 volts 
positive with respect to ground. Thus, 
the effective B supply between the 
plate and cathode of the tubes in the 
sound section is 360 less 140, or 220 
volts. 

The interesting thing about the 
6AQ5 tube circuit, V-1, is that it 
functions as a series automatic volt-
age regulator for the 140-volt supply 
and prevents any current variations in 
the r-f and i-f circuit from changing 
this voltage. The grid of the 6AQ5 
tube is connected to the 360-volt sup-
ply through a voltage divider. A 

positive voltage of 123 volts is ap-
plied to the grid, but since the 
cathode is 140 volts positive, the grid 
has an effective bias of - 17 volts. 
Any change in the 140 volts will tend 
to change the bias of the 6AQ5 tube. 
This, in turn, will cause the tube cur-
rent to change, which means that the 
voltage drop across the cathode load 
will likewise vary. This voltaue drop 
will be such that it will bring the 
cathode back to the 140 volts. 

For instance, if the voltage in-
creases beyond 140 volts, the bias on 
the 6AQ5 tube will become more nega-
tive. Less current will flow in the 
tube and a smaller voltage drop will 
occur across the complete cathode load. 

This decrease in voltage drop will be 
just enough to offset the previous in-
crease in the cathode voltage. 

FUNCTIONING OF CONTROLS 

The controls of the receiver are 
divided into two groups, the front 
panel operating controls and the rear 
panel pre-set controls. 

FRONT PANEL OPERATING CONTROLS 

There are seven front panel 
operating controls as indicated in 
Fig. 1, each operating independently 
of the other. Reading from left to 
right, the controls and their func-
tions are as follows: 

n-Off and Volume 

This is a single control. The 
knob should be turned clockwise, 
until a click is heard. This supplies 
a.c. to the receiver. Further clock-
wise rotation of the control varies 
the input to the audio amplifier, 
and, consequently, controls the volume 
of sound output. 

Vertical Hold 

This control functions to keep 
the picture stationary in the vertical 
direction. Electrically it isa 
variable resistor which controls the 
frequency of the vertical sweep oscil-
lator. 

s Cs - .OR .0i.° I 
40L CAE vE R T HO.C. 

CONTRA sT TATION SELECTOR I 

BRIGen imE SS SmARP TtnywaE. 

FIG. I- OPERATING CONTROLS 

Station Selector 

This control permits selection 
of the channel desired. 

Fine Tuning 

This control varies the frequency 
of the r- f heterodyne oscillator. 
It is adjusted for best picture quality 
and is not used to tune in the sound. 

REAR PANEL PRE-SET CONTROLS 

Horizontal Hold 

The function of this control is 
to keep the picture stationary in 
the horizontal direction. It is a 
variable resistor which affects the 
frequency of the horizontal sweep 
oscillator. 

Brightness 

This control, which is also a 
variable resistor, affects the cathode 
voltage on the kinescope, thereby 
regulating the brightness of the 
picture. 

Contrast 

Vertical Linearity 

This control is a variable re-
sistor in the cathode circuit of the 
vertical sweep output tube. Manipu-
lation of this control affects the 
upper portion of the picture. 

VERT. VERT SOU) FtCR. s I HoR FOCUS 
SIZE DISC. OSC mar DRIVE UNE 

FIG.2- PRE-SET CONTROLS 

The contrast control provides 
a means for varying the relative Vertical Size  
intensities of black and white in 
the picture. Advancing this control The vertical size control varies 
toward excessive contrast will intro- the plate voltage of the vertical 
duce a loud buzz. sweep oscillator. It primarily causes 

a change in height of the picture but 
it also interacts with the vertical 
linearity so that these controls must 
be used in conjunction with each other. 

Horizontal Oscillator Frequency 

This control is a slug adjustment 
for L18 which controls the frequency 
of the horizontal oscillator. To 
set this control properly, connect 
an antenna to the receiver and tune 
in a station, preferably one with a 
test pattern on the air. Center the 
horizontal hold control. Adjust the 
L18 slug until the picture locks in. 
Set the horizontal hold control in 
the full clockwise position and slowly 
rotate it in the opposite direction. 
Just before the picture falls into 

There are six so-called pre-set sync, 3 or 4 black and white bars 
controls at the rear of the chassis should appear sloping downward to 
as indicated in Fig. 2. They are the right. Repeat the process, but 
all screw driver adjustments. The with the horizontal hold control in 
SOUND DISC. is the alignment screw f the full counterclockwise position. 
or the secondary of the ratio de-  The same conditions should be observed 
tector transformer Ll, and is not  
considered a pre-set control, except that the bars will slope downward 

to the left. AR-14-TR, AR-16 -CR, 
MODELS AR-16 -RO, AR-16-TR, AR-17-CD, 

AR- 17-CR, AR-17 -RO, AR-17-3D 
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If the sloping bar effect is as 
stated, then the picture should remain 
in sync over l/4. rotation of the 
horizontal hold range and drop out 
of sync on either end of this range. 

Horizontal Drive 

This trimmer capacitor affects 
the height of the horizontal pulse, 
varying the horizontal linearity 
principally on the left side of the 
picture. 

Focus 

A variable resistor which controls 

Test Equipment 

the curreht flow through the focus 
coil on the neck of the tube. 

Width 

This slug adjustment inside the 
high-voltage cage affects the right 
side of the horizontal axis. The 
secondary winding of the width coil 
is used to feed back a comparison 
voltage for synchronizing the AFr, 
horizontal hold circuit. 

NOTE: There are no horizontal or 
vertical positioning controls. Cen-
tering of the picture is accomplished 
by positioning of the focus coil. 
The deflection yoke should be placed 
on the neck of the tube as far forward 
as possible. 

ALIGNMENT PROCEDURE 

The test equipment required for 
the alignment of this receiver is as 
follows: 

Marker Generator ( RCA WR-39A, 
or equivalent) 

Sweep Generator ( RCA WR-59A, 
or equivalent) 

Oscilloscope ( RCA WO-55A, 
or equivalent) 

VTVM ( RCA Junior VoltOhmyst, 
or equivalent) 

Volt- Ohmmeter ( Simpson 260, 
or any 20,000 ohm-per- volt 
meter) 

The marker generator is an r-f 
signal generator used for peaking the 
i-f coils and also to supply marker 
pips on the response pattern. The 
required frequency range of this 
generator is approximately from 20 
to 30 mc and must also havc provision 
for a 4.5 mc output. The accuracy 
of the frequency calibration of this 
generator is very important. It must 
also have provision for an amplitude 
modulated, as well as an unmodulated, 
r-f output. 

The sweep generator has its output 
continually variable in frequency. 
In this alignment, only one output 
sweep signal is needed, that sweeping 
between 20 to 30 mc. 

The oscilloscope used is a high-
gain, general purpose type employed 
for test purposes. The size of the 
screen is unimportant. 

The VTVM is of the standard type 
with a high input impedance. It 
should have provision for a-c and d-c 
measurements. A 20,000 ohm-per-volt 
meter should be used for d-c indica-
tions if the VTVM can only measure a.c. 

Alignment 

For the alignment points refer 
to the figure indicated in the dis-
cussion. Most of the adjustments 
are located on top of the chassis. 
The r-f marker generator is used in 
making most of the alignment adjust-
ments. It is recommended that the 
order of alignment in the following 
procedure be adhered to if alignment 
is found necessary. The ground leads 
of the test instruments should bd 
connected to the receiver chassis. 

MODELS AR-14-TR, AR- 16-CR, 
AR-16-RO, AR-16-TR, AR- 17-CD, 
AR-17 -CR, AR- 17 -RO, AR- 17-3D 
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FIG. 3- TOP VIEW OF CHASSIS 
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Picture I-F Alignment ( Fig. 3)  

Connect the VTVM ( a-c scale), 
or oscilloscope to the grid of the 
kinescope at the junction of C223 and 
R222. ( Do not attempt to take readings 
with the VTVM at the video detector.) 
Adjust* the contrast control about 1/8 
turn below its maximum setting. Con-

nect the output of the signal gener-
ator ( marker) to the nipple on top 
of the 6AG5 mixer tube of either tuner. 

Set the generator at 25.6 mc, 
amplitude-modulated at approximately 
400 cycles, and adjust the first and 
third video i-f coils for maximum 
response. For those receivers em-
ploying tuner TT-1, the firet video 
i-f coil is L4 as indicated in Fig. 
3(A). When tuner TT-3 is used, the 
first video i-f coil is LV-6 and is 
incorporated in the tuner and not the 
receiverproper, as shown in Fig. 3(B). 
Reset the generator to 23.4 mc, still 
amplitude-modulated, and tune the 
second and fourth video i-f coils, L6 
and L12 respectively, for maximum re-
sponse. Repeat the above process for 
fine adjustments of settings. 

Over-all Picture Response 

With the sweep generator adjusted 
for a 10-mc sweep, using a center 
frequency of about 25 mc, connect the 
generator to nipple of the 6AG5 mixer 
tube of either tuner. Loosely couple 
the marker generator to the same mixer 
tube. The oscilloscope should remain 
at the grid of the kinescope. Inject 
individual markers of 26.1 mc, 25.6 
mc, 22.6 mc, and 21.6 mc in the order 
indicated and note positions of marker 
pips on response curve. Turning the 
adjustments very slowly, retune the 
four video 1-f coils again for an 
over-all picture 1-f response as 
indicated in Fig. L. 

NOTE: A 30% variation in amplitude 
between peaks and from peak to valley, 
of the response curve is permissible. 
The most important considerations here 
are that the video i-f carrier of 

26.1 mc is approximately halfway down 
the right hand slope, and that the 
sound 1-f carrier of 21.6 mc is 20 
times down at the other end of the 
curve. 

SOUND 
I.F. 

21.6 MC 22.6 MC 

25.6 MC 

26.1 MC 

VIDEO 

I.F. 

FIG. 4- OVER-ALL i-F RESPONSE CURVE • 

Sound Takeoff and Detector Transformer 
Alignment  

Move the signal generator ( marker) 
output lead to the junction of L13 
and R217, between the video detector, 
V-7, and video amplifier v-8. Set 
the generator to a 4.5-mc unmodulated 
signal output. Connect the VTVM (d-c 
scale) or the 20,000 ohm-per- volt 
meter across C107 in the output circuit 

TUNER 

PRIMARY OF 4.5 etc 

TAKE OFF TRANSF.(12) 

PRIMARY 

RATIO DET. TRANSF. 

SECONDARY 

FIG. 5- BOTTOM VIEW SHOWING ALIGN-
MENT POINTS FOR Li AND PRIMARY OF L2 

of the ratio detector, v-2. ( Remember 
that the negative lead at this point 
is actually above - 140 volts with 
respect to ground.) 

Adjust the following for maximum 
reading on the meter in the order 
indicated. The primary of Ll ( the 
ratio detector transformer), the 
adjustment of which is shown in Fig. 
5. Next tune the secondary of Li; 
this adjustment, shown in Fig. 5, is 

also shown in Fig. 2 and indicated 
as SCUND DISC. Then adjust the primary 
L2, the 4.5-mc takeoff transformer; 
see Fig. 5. Next adjust the secondary-
of L2, shown in Fig. 3. Decrease the 

No Raster 

signal output from the generator to 
the minimunrequiredto give a readable 
deflection on the meter and then 
repeat the sound alignment process. 

After the alignment is complete, 
remove the generators and meters. 
Tune in a station. Turn up the con-
trast control until a buzz is heard. 
Adjust the secondary of the detector 
transformer ( see Figs. 2 and 5) for 
minimum buzz. 

NOTE: Alignment of the r-f and oscil-
lator sections are not recommended and 
are therefore not included. If any 
misalignment of these sections is 
suspected, consult the manufacturer. 

SERVICE NOTES 

Defective picture tube or misadjusted 
ion trap magnet. 

No high voltage. Check tubes.V-14, 
V-15, V-16, and V-17. 

Cfleck horizontal output transformer, 
T111; and also check C338, R326, 

and R338. 
Check all voltages and waveforms in 

sweep section. Do not check voltage 
directly on plate of v-16. 

Raster Present -- No Sound or Picture 

Open transmission line. 
Defective tube in r- f unit, or de-

fective r-f unit. 
Check B+ supply for sound and picture 

sections. 
Check tubes V-1, V-2, V-3, V-4, V-5, 

V-6, V-7, and V-8. 

Raster and Sound -- No Picture 

Open green lead from picture tube 
socket. 

Check tube V-8 and associated circuit. 
Open C223. 

Raster and Picture -- No Sound 

Defective sound takeoff transformer, 
T2, or ratio detector transformer, Ti. 

Check tubes V-1, V-2, and V-3. 
Defective audio output transformer, 

Ti, or speaker. 

Unable to Synchronize Vertically or 
Horizontally  

Check tube V-9 and associated circuit. 

Unable to Synchronize Vertically 

Check tube V-13. 
Defective vertical oscillator trans-

former, T3, or vertizal output 
transformer, T4. 

Unable to Synchronize Horizontally 

Horizontal sweep oscillator coil L18 
misadjusted. 

Coll L18 or capacitor C315 defective. 
Defective tubes V-11 or V-14, or feed-

back capacitor C330. 
Check voltages, resistances, and 
, waveforms in horizontal sync section. 
Open width coil 

MODELS AR-14-TR, AR- 16-CR, 
AR- 16 -RO, AR-16-TR, AR- 17-CD, 
AR- 17 -CR, AR- 17- PO, AR- 17-3D 
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1611 RECTANGULAR 

NOTE 

READINGS TAKEN WITH V TVM ALL 
MEASUREMENTS TAKEN WITH RESPECT 
TO CHASSIS. AC INPUT 117 VOLTS BIAS 
SET FOR NORMAL PICTURE USING ANTENN 
ANTENNA THEN REMOVED FOR ALL 
MEASUREMENTS 
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FIGS 6- BOTTOM VIEW INDICATING VOLTAGE AND RESISTANCE VALUES 

Insufficient Height 

Defective vertical oscillator 
former, T3. 

C313 increasing in capacity. 
R304 and R310 changing in 

Inability to Center Picture 

trans-

value. 

Blanking on left side may be due to 
leaky C313. 

Carefully try ning CR Tube. 

MODELS AR-14-TR, AR-16 -CR, 
AR- 16 -RO, AR-16-TR, AR-17-CD, 
AR- 17-CR, AR- 17-RO, AR-17-3D 

NOTE: Entire audio circuit is at a 
potential of 140 volts above ground 
and the grids are hot. Also, V-1 
6AQ5, functions as a series voltage 
regulator to this L40 volts, as well 
as an audio output tube. Proper 
operation of this tube affects B+, 
and is, therefore, vital to normal 
operation of other circuits. A primary 
check of this circuit should be insti-
tuted when starting to service receiver. 

For voltage and resistance 
analysis and waveforms, see Fig. 6. 

DISASSEMBLY 

To remove chassis from the cabinet, 
first pull off all knobs from controls 
in front of cabinet. Remove the six 
mounting bolts to be found underneath 
the cabinet and lift the chassis from 
the cabinet. Use care to prevent 

(HIGH FREW 
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V9 

pin`l 

pin.) 

Y e_r7 S! 

V13 
pin°2 

(LOW FREQ.) 
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VII VI 1 V 13 

2601! 

VI3 

pint% 

V15 
pin"4 

77! 

damage to the kinescope. 

The kinescope is mounted on the 
chassis itself. It is held in place 
by a stftap that is fastened over the 
outer rim of the bell of the kinescope. 

(HIGH FR(Q) 

v9 
pin 6 

p irr7 
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FIG. 7 - WAVE FORMS 
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4.7KA 5% 

6E3H6 

SECTION 13r. 

4.7K A 5% 

0.47 

SECTION ln 

300 

10% 

TPT1 300 n BALANCE° FIATMW ANTENNA 
immumml 

100A 5% 

TPT 

6AG5 

1500 

I KA 

F.M. TRAP 

IKA W  SECTION fl 

u 
SECTION I 

2 3 

CHANNEL 

Ref 
Symbol 

4 5 6 7 8 9 

Description 

CAPACITORS 

i0 11 12 13 

1.0 
los 

6J6 

  VERNIER 

4.7 10% 

4.710% 

FIG. 8- SCHEMATIC OF TT- 3 TUNER 
PARTS LIST 

Part 
No. 

C101 Paper: 0.005 pf, CP-6-25 
600 V 

C102 Tubular elect: 40 pf, CET-4 
strap mounting, 450 V 

0103 Can elect: 2- sect; CEM-7 
50 pf, 150 V; 500 pf, 
5 V; size 1" 

C104 

C105 

0106 

0107 

C108 

C109 

100K A 
47A 

100K n 
NOTES: 

CAPACITY IN 1111CROMICROFARADS. 

K • 1,000 OHMS 

SWITCH IS IN CHANNEL.3 
POSITION. 

Paper: 0.02 pf, 
600 V 
Paper: 0.05 pf, 
600 V 
Paper: 0.005 pf, 
600 V 
Tubular elect: 
25 V 
Paper: 0.005 pf, 
600 V 
Paper: 0.001 pf, 
500 V 

 0 I A.V.C. X4-0 2 FILAMENT O 38+  0 4 ALIGN. 
05 

SWITCH SECTIONS SHOWN IN 
DEVELOPED FORM. 

• MASS SUIS 

CF-G-12 

CF-5-15 

CP-6-25 

1 pf, CET-6 

CF-G-25 

CF-5-21 

Ref 
Symbol 

C110 

0111 

0112 

0113 

C114 

0115 

0202 

C203 

C204 
C205 
0206 
0237 
0208 
0209 

C210 

C211 

Description 

Paper: 0.02 pf, 
600 V 
Paper: 0.005 pf, 
600 V 
Paper: 0.02 pf, 
600 V 
Ceramic: 39 ppf, 
20% 
Paper: 0.1 pf, 
600 V 
Paper: 0.002 pf, 
600 V 
Ceramic: Herlec, 
GMV, 0.002 pf 
GMV, 2- sect; each 
0.002 pf 
Ceramic: Herlec 

Ceramic: GMV, 
100 ppf 
Ceramic: Herlec 
GMV, 2- sect; 
each 0.002 pf 
Paper: 0.1 pf, 
600 V 
Ceramic: Herlec 
GMV, 2- sect; 
each 0.002 pf 

0212 Ceramic: Herlec 
0.002 pf 

0213 

0214 

0215 

0215 

C217 
C218 

0219 

0223 

C221 

Ceramic: Herlec GMV, 
2- sect; each 
0.002 pf 
Ceramic: GMV, 
120 pif 
Ceramic: GMV, 
100 ppf 
Ceramic: Herlec 
0.002 pf 
Ceramic: 5 ppf, 20% 
Paper: 0.1 pf, 
600 V 
Paper: 0 01 pf, 
600 V 
Ceramic: 
?0% 
Ceramic: 470 

Part 
No. 

CF- S-12 

CF- 5-25 

CF-5-12 

CC-439 

CP-6-01 

CF- 5-22 

CC-22 

CCD-22 

CC-31 

CCD-22 

CP-6-01 

CCD-22 

GMV, CC-22 

CCD-22 

CC-312 

CC-31 

GMV, CC-22 

CC-55 
CF-G-01 

CP-6-11 

680 ppf, CC-368 

puf. CC-347 
20% MODELS AR-14-TR, AR-16-CR, 

AR- 16-RO, AR-16-TR, AR-17-CD, 
AR-17-CR, AR- 17 -RO, AR- 17-3D 
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Ref 
Symbol 

C222 

0223 

C225 
C225 
C301 

0302 
C303 
C304 

0306 
C307 
0308 
0309 

C310 

C311 

C312 

0313 

0314 

0315 

0315 

C317 

0318 
C319 

C320 
C321 

C322 

C323 

0324 

0325 

0326 

C327 

C328 

Description 
Part 
No. 

Can elect: 4- sect; CEM-5 
10 pf, 150 V; 10, 20, 
10 pf, 450 V; 
size 1-3/8" 
Paper: 0.1 pf, CP-6-01 
500 V 
Ceramic: Herlec CC- 22 
0MV, 0.002 pf 
Paper: 0.002 pf, CP-5-22 
500 V 
Paper: 0.005 pf, cP-5-25 
500 V 
Paper: 0.02 pf, CPM-5-12 
500 V Molded 
Can elect: 3- sect; 0EM-5 
40, 40, 40 pf, 
450 V; size 1-3/8" 
Can elect: 2- sect; CEM-7 
50 pf, 150 V; 500 pf, 
5 V; size 1" 
Paper: 0.005 pf, CP-6-25 
600 V 
Tubular elect: CET-5 
100 pf, 150 V 
Paper: 25 pf, 0P-4-025 
400 V 
Paper: 0.1 pf, CP-5-01 
500 V 
Can elect: 4- sect; OEM-5 
10 pf, 150 V; 
10, 20, 10 pf, 
450 V; size 1-3/8" 
Mica, silver: 0M-239 
3900 Pe, 5% 
Paper: 0.05 pf, CF-6-15 
600 V 
Mica, silver: CM-333A 
330 ppf, 10% 800 V 
Mica: 390 ppf, 20% CM-339 
Can elect: 4- sect; CEM-6 
10 pf, 150 V; 
10, 20, 10 pf, 450 V; 
size 1-3/8" 
Mica: 820 ppf, 20% CM-382 
Paper: 0.05 pf, CF-4-15 
400 V 
Paper: 0.01 pf, OP-6-11 
600 V 
Paper: 0.005 pf, 0P- S-25 
600 V 
Can elect: 4- sect; OEM-6 
10 pf, 150 V; 
10, 20, 10 uf, 
450 V; size 1-3/8" 
Mica: 25-280 uuf, CT- 1 
padder, Hor. Drive 
Paper: 0.25 pf, CP-4-025 
400 V 
Paper: 0.05 pf, OP-6-15 
500 V 
Paper oil- filled: CO- 6-125 
0.025 pf, 500 V 

Ref 
Symbol 

C329 

0333 

0331 
C332 
C333 

0334 
0335 

0336 

0337 
0337A 
0338 
0339 

Li 
L2 
L3 
L4 
L5 
L6 
L7 
L8 
L9 
L10 
L11 
L12 
L13 
L14 
L15 
L16 
L17 
L18 
L19 
L20 
L21 

Description 

Paper oil- filled: 
0.1 pf, 600 V 
Mica: 12 ppf, 5%, 
1500 V 
Paper: 0.001 pf, 
500 V 
Paper: 0.01 pf, 
600 V 
Mica: 22 ppf, 20% 
Mica: 220 ppf, 
800 V 
Paper: 0.25 uf, 
400 V 
Mica: 10 ppf, 20% 

500ppfd 15KV STD 
270 ppf 20% 

COILS & CHOKES 

Part 
No. 

CO- 5-01 

CM-412 

CP-5-21 

0P-5-11 

CM-422 
CM-332A 

CP-4-025 

CM-410A 

CHV-35-15 
CM-327 

4.5 mc discrim.trans 
4.5 mc take-off trans 
Peaking coil 
1st video i-f trans 
Filament choke 
2nd video i-f trans 
Filament choke 
R- f choke 
3rd video i-f trans 
Filament choke 
R- f choke 
4th video i-f 
Peaking coil 
Peaking coil 
Peaking coil 
Filter choke 
Focus coil 
Afc coil 
Deflect yoke 
Width control 
Hor linearity 
control 

LRD-1 
LT0-3 
LP-7 
LV-5 
LC- 1 
LV-5 
LC- 1 
LC-4 
LV-5 
LC- 1 
LC-4 

trans LV-5 
LP-5 
LP-6 
LP-8 
LC-3 
LE-3 

LHO-2 
DY-6 

L-M77J4-3 
ol L-M77J-4 

CONTROLS--POTENTIOMETERS 

P-2 Vert Linearity, 5K, P-2 
1/2 W 

P-5 Vert Size, 2.5 Meg, P-5 
1/2 W 

P-5 Focus, 1500 2, 3 W P-6 
P-7 Volume, 500K, audio P-7 

taper with switch 
PD-4 Dual-control: PD-4 

Brightness, 100K, 
1/2 W; Contrast, 
750 2, 1 W, wire wound, 
tap at 2502 

PD-5 Dual- control: Vert PD-5 
Hold, 1 Meg; Hor 
Hold, 50K 

R101 
R102 
R103 
R104 
R105 
R105 
R107 
R108 
R109 
R110 
R111 
9113 
R114 
R115 
Plis 
R117 
R118 
R119 
R201 
R202 
R203 
R204 
R205 
R203 
R207 
R208 
R209 
R210 
R211 
R212 
R213 
R214 
R215 
R215 
R217 
R218 
R218A 
R219 
R220 
R220A 
R221 
R222 
R223 
R224 
R301 
R302 
R303 
9304 
R305 
R305 
R307 
R308 
R309 
R310 
R311 
R312 
R313 
R314 
R315 
R316 
R317 
R318 
R319 

RESISTORS 

3902 10%, 1 W 
4.7K 10%, 1/2 W 
470K 10%, 1/2 W 
100K 10%, 1/2 W 
330K 5%, 1/2 W 
180K 5%, 1/2 W 
330K 10%, 1/2 W 
470K 10%, 1/2 W 
18K 10%, 2 W 
15K 10%, 1/2 W 
44K 10%, 1/2 W 
1K 10%, 1/2 W 
100K 10%, 1/2 W 
22K 10%, 1/2 W 
1K 10%, 1/2 W 
470K 10%, 1/2 W 
33K 10%, 1/2 W 
220K 10%, 1/2 W 
10K 10%, 1/2 W 
330 2 10%, 1/2 W 
82 2 10%, 1/2 W 
100 2 10%, 1/2 W 
330 2 10%, 1/2 W 
8.2K 10%, 1/2 W 
82 2 10%, 1/2 W 
100 2 10%, 1/2 W 
8.2K 10%, 1/2 W 
82 Q 10%, 1/2 W 
100 Q 10%, 1/2 W 
1 Meg 10%, 1/2 W 
680K 10%, 1/2 W 
100 2 10%, 1/2 W 
39K 10%, 1 W 
1K 10%, 1/2 W 
120K 10%, 1/2 W 
44K 10%, 2 W 
44K 10%, 2 W 
22K 10%, 2 W 
54K 10%, 2 W 
54K 10%, 2 W 
5.6K 10%, 1 W 
2.2K 10%, 1/2 W 
270K 10%, 1/2 W 
8.2K 10%, 1/2 W 
8.2K 10%, 1/2 W 
8.2K 10%, 1/2 W 
15 2 10%, 1 W 
5.8 Meg 10%, 1/2 
1 Meg 10%, 1/2 W 
2.2 Meg 10%, 1/2 
330 2 10%, 1/2 W 
100K 10%, 1/2 W 
3.9K 10%, 1/2 W 
820K 10%, 1/2 W 
5.6K 10%, 1/2 W 
1.5K 10%, 1/2 W 
68K 10%, 1/2 W 
270K 10%, 1/2 W 
22K 10%, 1 W 
580K 10%, 1/2 W 
22K 10%, 1 W 
27K 10%, 1/2 W 
470K 10%, 1/2 W 

RC-391-5 
RC-472-2 
RC-474-2 
R0-104-2 
RC-334-3 
R0-184-3 
RC-334-2 
R0-474-2 
R0-183-8 
RC- 153-2 
RC-443-2 
90-102-2 
RC- 104-2 
RC-223-2 
RC- 102-2 
RC-474-2 
RC-333-2 
RC-224-2 
RC- 103-2 
RC-331-2 
RC-820-2 
RC- 101-2 
RC-331-2 
RC-822-2 
RC-820-2 
RC- 101-2 
RC-822-2 
RC-820-2 
RC- 101-2 
RC-105-2 
RC-684-2 
RC- 101-2 
RC-393-5 
RC- 102-2 
RC- 121-2 
RC-443-8 
RC-443-8 
RC-223-5 
RC-543-8 
RC-543-8 
RC-562-5 
RC-222-2 
RC-274-2 
RC-922-2 
RC-822-2 
RC-822-2 
RC- 150-5 

W RC-685-2 
RC- 105-2 

W RC-225-2 
RC-331-2 
RC- 104-2 
RC-392-2 
RC-924-2 
RO-562-2 
RC- 152-2 
RC-683-2 
RC-274-2 
RC-223-5 
RC-684-2 
RC-223-5 
RC-273-2 
RC-474-2 

Ref 
Symbol 

MODELS AR-14-TR, AR- 16 -CR, 
AR- 16 -RO, AR-16-TR, AR- 17-CD, 
AR- 17 -CR, AR- 17-RO, AR-17-3D 

Part 
Description No. 

R320 68 210%, 1/2 W RC- 680-2 
R321 120 2 10%, 2 W RC-121-8 
R322 12K 10%, 2 W RC- 123-11 
R323 4.7 Meg 10%, 1/2 W RC-475-2 
p324 100K 10%, 1/2 W RC- 104-2 
R325 100K 10%, 1/2 W RC- 104-2 
R326 3.3 2 10%, 1/2 W RC-336-2 
R327 18K 10%, 2 W RC- 183-8 
R328 5300 2 tapped 10% RC-632-17 

500-500 50 W Std 
R329 22K 10%, 1/2 W RC-223-2 
R330 3.9K 10%, 1/2 W RC-392-2 
R331 3.9K 10%, 1/2 W RC-392-2 
R332 820K 10%, 1/2 W RC-824-2 
R333 47K 10%, 1/2 W RC-473-2 
R334 1 Meg 10%, 1/2 W RC- 105-2 
R335 3.9K 10%, 1/2 W RC-392-2 
R336 1 Meg 10%, 1 W RC- 105-5 
R337 5.8K 10%, 1 W RC-682-5 
R338 580K 10%, 2 W RC-584-8 
R339 5.5K 10%, 1/2 W RC-562-2 
R340 110K 20%, 2 W RC- 114-7 
R341 100 Q 10%, 2 W RC- 101-8 
R342 750 2 10%, 2 W RC-751-8 

TRANSFORMERS 

Ti Audio output trans 
T2 Power trans 
T3 Vert blocking 

osc. trans 
T4 Vert output trans 
T5 Hor output trans 
IT- 1 Ion trap 

TUBES 

V-1 Audio ampl 
V-2 Ratio det 
V-3 Ratio det driver 
V-4 1st video i-f ampl 
V-5 2nd video i-f ampl 
V-5 3rd video i-f ampl 
V-7 Video det & AOC 
V-8 Video ampl 
V-9 D-c restorer, sync 

clipper & sync ampl 
V-10 Kinescope tube 

V-11 
V-12 
V-13 

V-14 
V-15 
V-16 
V-17 

Hor phase det 
Power rectifier 
Vert sweep osc. 
vert sweep output 
Hor sweep osc. 
Hor sweep output 
H-V rect 
Hor damper 

T-102 
T-105 
T-104 

T-112 
T-111 
IT- 1 

5AQ5 
6T8 

5AUS 
5AU6 
6AU6 
6AU6 
5AL5 
6A07 
12AU7 

108P4 
or 12LP4 

6AL5 
5U4G 
6SN7 

5SN7 
68Q6 

183/8016 
6W4 

Tubes in R-F Tuner not included 
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ALIGNMENT INSTRUCTIONS ..   

CIRCUIT DESCRIPTION   

PARTS LIST   14 

RESISTANCE MEASUREMENTS  13 

SCHEMATIC .   14,16 

Voice-coil impedance 
3.2 ohms - 400 cycles 

Antenna type 
Folded dipole with reflector 

Antenna impedance 
300 ohms input impedance to 
receiver 

I-F frequencies 
Video, 26.1 mc 
Sound, 21.6 mc 
Audio strip, 4.5 mc 

INDEX 

PAGE 

11 
10 

The R-F Tuner 

PAGE 

SPECIFICATIONS   . 10 

TOP VIEW - TUBE LAYOUT.   . 12 
TRIMMER LOCATIONS  13 
TROUBLESHOOTING.   13 
VOLTAGE MEASUREMENTS . • • 13 
WAVEFORMS .   13 

CHARACTERISTICS 

Power supply 
117 volts, 60 cycles, a.c. 

Pnwer consumption 
18C Watts 

Tube complement 
See parts list 

CIRCUIT ANALYSIS 

One of two r-f tuners is used with 
any of these receivers. Schematics of 
each tuner are included. Each tuner is 
a complete assembly in itself. Both 
tuners employ a 5BH6 tube as an r-f 
amplifier end a 5AG5 tube as a mixer. 

The Video System  

Three video 1-f amplifiers, V-4, 
V-5, and V-6, each a 6AU6 tube, are em-
ployed. ( The schematic, Fig. 9, should 
be consulted while reading the rest of 
the circuit analysis.) Four staggered-
tuned i-f' transformers, t4, Ló, L9, and 
L12, are employed to produce the neces-
sary bandwidth. Both the video and 
sound i-f signals are passed tnrough 
this complete amplifier section which 
functions as a combined i-f system. 
There is no separation of the sound 1-f 
signal from the video i-f signal, and 
they are both fed directly into V77, the 
video detector. This is the basis upon 
which the intercerrier system operates. 
The over-all response of the 1-f sec-
tion is such that the amplitude of the 
sound i-f carrier is e very small per-
centage of the video i-f carrier when 
they are both fed to the video de-
tector, which Is one half of a 5AL5 
tube. No sound traps ere employed. 
Response shaping is discussed in the 
alignment section. 

The video detector considers the 
sound i-f signal as a high-frequency 
sideband of the video i-f signal and 
detection occurs in the normal manner. 
The sound and video 1-f carriers can be 
considered as beating together inside 
the video detector. The carriers of 
these two i-f signals are always sepa-
rated by 4.5 mc, so that after detect-
ion their difference frequency of 4:5 
mc appears in the output of the video 
detector. This 4.5-mc beat note con-
tains all of the f-m characteristics 
of the input f-m sound i-f signal and 
very little a.m. effects. It is the 
amplitude relationship between the two 
input 1-f signals that determines the 
character of the 4.5-mc output signal. 

The 4.5-mc f-m signal as well as 
the video signal output from the de-
tector is directly coupled to the grid 
of v-8, a 5AC7 video amplifier, through 
an L-R high-frequency compensating net-
work. In this manner, the 4.5-mc sig-
nal receives additional amplification. 
In the plate of the video amplifier is 

the primary parallel-tuned circuit of 
a double-tuned 4.5-mc transformer, L2, 
which selects the f-m 4.5-mc signal to 
be fed to the sound section of the re-
ceiver. The video signal output is fed 
directly to the grid of the picture 
tube V-10, through peaking coil L3 and 
capacitor C223. 

AGC and Contrast 

The video i-f signal output from 
the third video i-f st-vge, V-6, is fed 
to the plate, pin 7, of the other half 
of the 6AL5 tube, V-7, which serves as 
a delayed AGC rectifier. The AGC volt-
age is supplied to the r-f and first 
and second video i-f amplifiers. A 
small positive voltage on the cathode 
of this diode prevents rectification of 
the video 1-f signal until the 1-f sig-
nal voltage on the diode plate exceeds 
whatever voltage is on the cathode. 
The contrast control, PD4, which is in 
the cathoie circuit of the video ampli-
fier, V-8, besides controlling the bias 
and hence the gain of this stage, also 
controls the amount of delay voltage on 
the cathode of the AGC tube. The in-
fluence of the contrast control is such 
that the delay voltage will be greatest 
at the time the gain of the video am-
plifier is greatest. This makes for a 
better over-all control of the picture 
contrast. 

The Sweep and Sync Circuits 

One half of V-9, a 12AU7 tube, 
serves as the d-c restorer and sync 
clipper. The sync voltage output from 
this section is fed to the grid of the 
other half of V-9, which functions as a 
sync amplifier to the vertical sync 
pulses and as a phase splitter to the 
horizontal sync pulses. The positive 
sync output signal is taken directly 
from the plate, pin 5 of V-9, and ap-
plied to an integrating network which 
consists of C301, R301, C302, R302, and 
C303. This integrating network sepa-
rates the vertical sync pulses from the 
horizontal and applies the former to 
the grid circuit, pin 1, of the verti-
cal sweep oscillator, V-13. This 
latter circuit utilizes one hall' of a 
6SN7-GT tube as a blocking oscillator. 
The other half of V-13 functions as the 
vertical sweep output amplifier. The 
output from this amplifier feeds into 
the vertical output transformer, T4, 
and then to the vertical deflection 
yoke. 

The 1-megohm potentiometer ( of 
dual-control unit PD5) in the grid cir-
cuit, pin 1, of the vertical sweep 
oscillator, controls the frequency of 
operations and is termed the VERT. HOLD 
control. The VERT. LINEARITY control 
is the 5000-ohm potentiometer, P2, in 
the cathode circuit, pin 6, of the ver-
tical sweep output amplifier. The VERT. 
SIZE control is a 2.5-megohm potentio-
meter, P5, located in the B-supply lead 
to the plate of the vertical sweep 
oscillator. 

(_ 112 

The type 6SN7-3T tube, V-14, which 
is the horizontal sweep oscillator, is 
employed as a combined cathode-coupled 
sine wave oscillator and multivibrator. 
The output from the plate, pin 5, of 
this oscillator is coupled to the grid 
of V-15, a 6BG6-G tube serving as the 
horizontal sweep output amplifier. The 
output from the plate of this latter 
tube is fed to tap 2 on the primary of 
the horizontal output transformer, T5. 

From the high side of the primary of 
this transformer, tap 3, the horizontal 
sweep signal is fed to the plate of 
V-16, a 1B3-GT tube, serving as the 
high-voltage rectifier. This rectifier 
is employed in a kick-back type of 
high-voltage power supply, which sup-
plies voltage for the second anode of 
the kinescope. 

The secondary of T5 consists of 
taps 4, 5, and 6, and feeds the hori-
zonts1 deflection yoke. A 6W4-GT tube, 
V-17, serves as the horizontal damper. 
From tap 6 of T5, some of the horizon-
tal sweep signal is'applied to the 
cathode and plate ( pins 1 and 2 which 
are tied together) of the horizontal 
phase detector, V-11, through an inte-
grating network essentially consisting 
of R327 and C322. The horizontal sync 
pulses from the V9 phase splitter is 
applied to the other cathode and plate 
sections of the horizontal phase detec-
tor and these sync pulses are compared 
with the phase of the horizontal sweep 
input. If their phases are different, 
an afc voltage is developed across R323 
and then applied to the grid circuit, 
pin 1, of the horizontal sweep oscil-
lator. 

The 50,000-ohm potentiometer, ipp, 
in the grid circuit, pin 4, of 11-14, 
regulates the horizontal sweep frequen-
cy and is called the HOR. HOLD control, 
and trimmer capacitor C325 between V-14 
and V-15 is the HOR. DRIVE control. 
Coil L21 in the cathode circuit of the 
horizontal damper tube V-17 is the HOR. 
LINEARITY control and coil L20 across 
taps 5 and 6 of the horizontal output 
transformer functions as the horizontal 
WIDTH control. 
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The Sound Section 

The 4.5-mc f-m signal from the 
secondary of the takeoff transformer L2 
is fed to the grid circuit of the ratio 
detector driver and limiter, V-3, a 
6AU6 tube. The output from this driver 
tube feeds the primary of the ratio de-
tector transformer Li, which is tuned 
to 4.5 me. The double diode section of 
a 6T8 tube, V-2, is used as the ratio 
detector, and the triode section of 
this same tube is used as the first 
audio amplifier. The 500,000-ohm po-
tentiometer P7 in the output circuit of 
the ratio detector is the VOLUME con-
trol. The output from the first audio 
amplifier is R-C coupled to the grid of 
V-1, a 6AQ5 tube which is the audio 
output amplifier. The audio signal 
output from this latter stage is fed to 
the audio output transformer, Ti, and 
then to the speaker. 

Power Supply and Voltage Regulation  

The low-voltage supply incorpo-
rates a 5U4.-G tube, V-12, as the 
rectifier. Coil L17 in the output 
filter system is the focus coil and 
connected across this coil is the FOCUS 
control, P6, a 1500-ohm potentiometer. 
This low-voltage power supply provides 
a positive 360-volt B-plus .ource and a 
negative 2-1/2 volt bias supply. For 
the r-f and i-f section of the receiver 
the 360-volt output is decreased to 140 
volts for the screens and plates of 
these tubes while the cathodes are re-
turned to chassis ground. The 1)0-volt 
supply is used directly for the deflec-
tion circuits and also for the plates 
and screens of the tubes in the sound 
section. However, the cathodes of 
these audio tubes are connected in se-
ries with the B supply for the r-f and 
i-f tubes, which means that the cath-
odes of the audio section are 140 volts 
positive with respect to ground. Thus, 
the effective B supply between the 
plate and cathode of the tubes in the 
sound section is 360 less 140, or 220 
volts. 

The interesting thing about the 
6AQ5 tube circuit, V-1, is that it 
functions as a series automatic volt-
age regulator for the 140-volt supply 
and prevents any current variations in 
the r-f and i-f circuit from changing 
this voltage. The grid of the 6AQ5 
tube is connected to the 360-volt sup-
ply through a voltage divider. A 

positive voltage of 123 volts is ap-
plied to the grid, but since the 
cathode is 140 volts positive, the grid 
has an effective bias of - 17 volts. 
Any change in the 140 volts will tend 
to change the bias of the 6AQ5 tube. 
This, in turn, will cause the tube cur-
rent to change, which means that the 
voltage drop across the cathode load 
will likewise vary. This voltage drop 
will be such that it will bring the 
cathode back to the 140 volts. 

For instance, if the voltage in-
creases beyond 140 volts, the bias on 
the 6AQ5 tube will become more nega-
tive. Less current will flow in the 
tube and a smaller voltage drop will 
occur across the complete cathode load. 

This decrease in vcltage drop will be 
just enough to offset the previous in-
crease in the cathode voltage. 

FUNCTIONING OF CONTROLS 

The controls of the receiver are. 
divided into two groups, the front 
panel operating controls and the rear 
panel pre-set controls. 

FRONT PANEL OPERATING CONTROLS 

There are seven front panel 
operating controls as indicated in 
Fig. le each operating independently 
of the other. Reading from left to 
right, the controls and their func-
tions are as follows: 

On-Off and Volume 

This is a single control. The 
knob should be turned clockwise, 
until a click is heard. This supplies 
a.c. to the receiver. Further clock-
wise rotation of the control varies 
the input to the audio amplifier, 
and,.consequently, controls the volume 
of sound output. 

Vertical Hold 

This control functions to keep 
the picture stationary in the vertical 
direction. Electrically it is a 
variable resistor which controls the 
frequency of the vertical sweep oscil-
lator. 

Iffl-0114 
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FIG. I— OPERATING CONTROLS 

If the sloping bar effect ià as 
stated, then the picture should remain 
in sync over 1/4 rotation of: the 
horizontal hold range and drop out 
of sync on either end of this range. 

Horizontal Drive 

This trimmer capacitor affects 
the height of the horizontal pulse, 
varying the horizontal linearity 
principally on the left side of the 
picture. 

Focus 

A variable resistor which controls 

the current flow through the focus 
coil on the neck of the tube. 

Width. 

This slug adjustment inside the 
high- voltage cage affects the right 
side of the horizontal axis. 

NOTE: There are no horizontal or 
vertical positioning controls. Cen-
tering of the picture is accomplished 
by positioning of the focus coil. 
The deflection yoke should be placed 
on the neck of the tube as far forward 
as possible. 

ALIGNMENT PROCEDURE 

Test Equipment  

The test equipment required for 
the alignment of this receiver is as 
follows: 

Marker Generator ( RCA WR-39A, 
or equivalent) 

Sweep Generator ( RCA WR-59A, 
or equivalent) 

Oscilloscope ( RCA WO-55A, 
or equivalent) 

VTVM ( RCA Junior VoltOhmyst, 
or equivalent) 

Volt-Ohmmeter ( Simpson 260, 
or any 20,000 ohm-per-volt 
meter) 

The marker generator is an r-f 
signal generator used for peaking the 
i-f coils and also to supply marker 
pips on the response pattern. The 
required frequency range of this 
generator is approximately from 20 
to 30 mc and must also have provision 
for a 4.5 mc output. The accuracy 
of the frequency calibration of this 
generator is very important. It must 
also have provision for an amplitude 
modulated, as well as an unmodulated, 
r-f output. 

The sweep generator has its output 
continually variable in frequency. 
In this alignment, only one output 
sweep signal is needed, that sweepin8 
between 20 to 30 mc. 

The oscilloscope used is a high-
gain, general purpose type employed 
for test purposes. The size of the 
screen is unimportant. 

The VTVM is of the standard type 
with a high input impedance. It 
should have provision for a-c acid d-c 
measurements. A 20,000 ohm-per-volt 
meter should be used for d-c indica-
tions if the VTVM can only measui.e a. c. 

Alignment 

For the alignment points refer 
to the figure indicated in the dis-
cussion. Most of the adjustments 
are located on top of the chassis. 
The r-f marker generator is used in 
making most of the alignment adjust-
ments. It is recommended that the 
order of alignment in the following 
procedure be adhered to if alignment 
is found necessary. The ground leads 
of the test instruments should be 
connected to the receiver chassis. 
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Horizontal Hold 

The function of this control is 
to keep the picture stationary in 
the horizontal direction. It is a 
variable resistor which affects the 
frequency of the horizontal sweep 
oscillator. 

Brightness 

This control, which is also a 
variable resistor, affects the cathode 
voltage on the kinescope, thereby 
regulating the brightness of the 
picture. 

Contrast 

The contrast control provides 
a means for varying the relative 
intensities of black and white in 
the picture. Advancing this control 
toward excessive contrast will intro-
duce a loud buzz. 

Station Selector  

This control permits selection 
of the channel desired. 

Fine Tuning  

This control varies the frequency 
of the r-f heterodyne oscillator. 
It is adjusted for best picture quality 
and is not used to tune in the sound. 

REAR PANEL PRE-SET CONTROLS 

There are six so-called pre-set 
controls at the rear of the chassis 
as indicated in Fig. 2. They are 
all screw driver adjustments. The 
SOUND DISC. Is the alignment screw 
for the secondary of the ratio de-
tector transformer Li, and is not 
considered a pre-set control. 

Vertical Linearity  

This control is a variable re-
sistor in the cathode circuit of the 
vertical sweep output tube. Manipu-
lation of this control affects the 
upper portion of the picture. 

T SŒ() 
SI ZE DISC OSC ORI V E 

FREO 

FIG.2- PRE-SET CONTROLS 

Vertical Size 

The vertical size control varies 
the plate voltsge of the vertical 
sweep oscillator. It primarily causes 
a change in height of the picture but 
it also .interacts with the vertical 
linearity so that these controls must 
be used in conjunction with each other. 

Horizontal Oscillator Frequency 

This control is a slug adjustment 
for L18 which controls the frequency 
of the horizontal oscillator. To 
set this control properly, connect 
an antenna to the receiver and tune 
in a station, preferably one with a 
test pattern on the air. Center the 
horizontal hold control. Adjust the 
L18 slug until the picture locks in. 
Set the horizontal hold control in 
the full clockwise position and slowly 
rotate it in the opposite direction. 
Just before the picture falls into 
sync, 3 or 4 black and white bars 
should appear sloping downward to 
the right. Repeat the process, but 
with the horizontal hold control in 
the full counterclockwise position. 
The same conditions should be observed 
except that the bars will slope downward 
to the left. 

Picture I-F Alignment ( Fig. 3)  

Connect the VTVM ( a-c scale), 
or oscilloscope to the grid of the 
kinescope at the junction of C223 and 
R222. (Do not attempt to take readings 
with the VTVM at the video detector.) 
Adjust- the contrast control about 1/8 
turn below its maximum setting. Con-
nect the output of the signal gener-
ator ( marker) to the nipple on top 
of the 6AG5 mixer tube of either tuner. 

TUNER TT-3 

I( INES COPE 

loop, 
OR 

12LP4 

TUNER TT- 1 

(A) - RECEIVER 
INCORPORATING 
TUNER TT- 1. 

H (131- RECEIVER 
INCORPORATING 
TUNER TT- 3 

FIG. 3 - TOP VIEW OF CHASSIS 

feCi5 

MODEL 112X 

Set the generator at 25.6 mc, 
amplitude-modulated at approximately 
400 cycles, and adjust the first and 
third video i-f coils for maximum 
response. For those receivers em-
ploying tuner TT- 1, the first video 
1-f coil is Ltl. as indicated in Fig. 
3(A). When tuner TT-3 is used, the 
first video i-f coil* is LV-6 and is 
incorporated in the tuner and not the 
receiverproper, as shown in Fig. 3(B). 
Reset the generator to 23.4 mc, still 
amplitude-modulated, and tune the 
second and fourth video i-f coils, L6 
and L12 respectively, for maximum re-
sponse. Repeat the above process for 
fine adjustments of settings. 

Over-all Picture Response 

With the sweep generator adjusted. 
for a 10-mc sweep, using a center 
frequency of about 25 mc, connect the 
generator to nipple of the 6AG5 mixer 
tube of either tuner. Loosely couple 
the marker generator to the same mixer 
tube. The oscilloscope should remain 
at the grid of the kinescope. Inject 
individual markers of 26.1 mc, 25.6 
mc, 22.6 mc, and 21.6 mc in the order 
indicated and note positions of marker 
pips on response curve. Turning the 
adjustments very slowly, retune the 
four video i-f coils again for an 
over-all picture 1-f response as 
indicated in Fig. 4. 

NOTE: A 30% variation in amplitude 
between peaks and from peak to valley, 
Of the response curve is permissible. 
The most important considerations here 
are that the video i-f carrier of 
26.1 mc is approximately halfway down 
the right hand slope, and that the 
sound 1-f carrier of 21.6 mc is 20 
times down at the other end of the 
curve. 

SOUND 
I.F. 

21.6 MC 22.6 MC 

25.6 MC 

26.1 MC 

VIDEO 

I.F. 

FIG- 4- OVER-ALL I- F RESPONSE CURVE • 
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Sound Takeoff and Detector Transformer 
Alignment  

Move the signal generator ( marker) 
output lead to the junction of L13 
and R217, between the video detector, 
V-7, and video amplifier v-8. Set 
the generator to a 4.5-mc unmodulated 
signal output. Connect the VTuM (d-c 
scale) or the 20,000 ohm-per- volt 
meter across C107 in the output circuit 

TUNER 

PRIbAARY OF 4.5 um 
TAKE OFF TRAPISF. t la/ 

PRIMARY 

RATO OCT. TRANS,. ILI/ 

SECONDARY 

FIG. 5- BOTTOM VIEW SHOWING ALIGN-
MENT POINTS FOR Li AND PRIMARY OF L2 

of the ratio detector, V-2. .( Remember 
that the negative lead at this point 
is actually above - 140 volts with 
respect to ground.) 

Adjust the following for maximum 
reading on the meter in the order 
indicated. The primary of Li ( the 
ratio detector transformer), the 
adju9tment of which is. shown in Fig. 
5. Next tune the secondary of Li; 
this adjustment, shown in Fig. 5, is 

also shown in Fig. 2 and indicated 
as SOW DISC. Then adjust the primary 
L2, the 4.5-mc takeoff transformer; 
see Fig. 5. Next adjust the secondary 
of L2, shown in Fig. 3. Decrease the 
signal output from the generator to 
the minimum required to give a readable 
deflection on the meter and then 
repeat the sound alignment process. 

After the alignment is complete, 
remove the generators and meters. 
Tune in a station. Turn up the con-
trast control until a buzz is heard. 
Adjust the secondary of the detector 
transformer ( see Figs. 2 and 5) for 
minimum buzz. 

NOTE: Alignment of the r-f and oscil-
lator sections are not recommended and 
are therefore not included. If any 
misalignment of these sections is 
suspected, consult the manufacturer. 

SERVICE NOTES 

No Raster 

Defective picture tube or misadjusted 
ion trap magnet. 

No high voltage. Check tubes V-14, 
V-15, V-16, and V-17. 

Check horizontal output transformer, 
T211T3; and also check c335, R326, 
and R336. 

Check all voltages and waveforms in 
sweep section. Do not check voltage 
directly on plate of V-16. 

Raster Present -- No Sound or Picture 

Open transmission line. 
Defective tube in r- f unit, or de-

fective r-f unit. 
Check B+ supply for sound and picture 

sections. 

Check tubes V-1, V-2, V-3, V-4, V-5, 
V-6, V-7, and V-8. 

Raster and Sound -- No Picture 

Open green lead from picture tube 
socket. 

Check tube V-8 and associated circuit. 
Open C223. 

Raster and Picture -- No Sound 

Defective sound takeoff transformer, 
T2, or ratio detector transformer, Ti. 

Check tubes V-1, V-2, and V-3. 
Defective audio output transformer, 

Ti, or speaker. 

Unable to Synchronize Vertically or 
Horizontally  

check tube V-9 and associated circuit. 

Unable to Synchronize Vertically 

Check tube V-13. 
Defective vertical oscillator trans-

former, T3, or vertical output 
transformer, T4. 

Unable to Synchronize Horizontally 

Horizontal sweep oscillator coil L18 
misadjusted. 

Coil L18 or capacitor C315 defective. 

Defective tubes V-11 or V-14, or feed-
back capacitor C330. 

Check voltages, resistances, and 
waveforms in horizontal sync section. 
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Insufficient Height 

Defective vertical oscillator trans-
former, T3. 

C313 increasing in capacity. 
R304 and R310 changing in value. 

Inability to Center Picture 

Blanking on left side may be due to 
leaky C313. 

Carefully try turning CR Tube. 

NOTE: Entire audio circuit is at à 
potential of 140 volts above ground 
and the grids are hot. Also, V-1,, 
6AQ5, functions as a series voltage 
regulator to this 140 volts, as well 
as an audio output tube. Proper 
operation of this tube affects B+, 
and is, therefore, vital to normal, 
operation of other circuits. A primary 
check of this circuit àhould be insti-
tuted when starting to service receiver. 

For voltage and resistance 
analysis and waveforms, see Fig. 6. 

DISASSEMBLY 

To remove chassis from the cabinet, 
first pull off all knobs from controls 
in front of cabinet. Remove the six 
mounting bolts to be found underneath 
the cabinet and lift the chassis from 
the cabinet. Use care to prevent 

4 7KAS% 

SECTION 1r 

damage to the kinescope. 

The kinescope is mounted on the 
chassis itself. It is held in place 
by a strap that is fastened over the 
outer rim of the bell of the kinescope. 
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C102 

C103 
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2 FILAMENT C104 

39+ 

4ALION. 

NOTES — 

CAPACITY IN WICROXIICROFARAOS. 

It • 1,000 OHMS 

MIR TCM IS IN CHANNEI.e3 
POSITION. 

SWITCH SECTIONS SHOWN IN 
DEVELOPED RAM 

• MASS SLUR 

C105 

C106 

C107 

C108 

C109 

C110 

C111 

C112 

C113 

Description 

CAPACITORS 

Paper: 0.005 gf, 
400 V 
Tubular elect: 40 gf, 
strap mounting, 450 V 
Can elect: 2-sect; 
50 gf, 150 V; 500 gf, 
5 V; size lw 
Paper: 0.02 gf, 
400 V 
Paper: 0.05 gf, 
400 V 
Paper: 0.005 gf, 
400 y 
Tubular elect: 1 
25 V 
Paper: 0.005 gf, 

400 V 
Paper: 0.001 gf, 
400 V 
Paper: 0.02 gf, 
400 V 
Paper: 0.005 gf, 
400 V 
Paper: 0.02 gf, 
400 V 
Ceramic: 39 .if, 
20% 

SCHEMATIC OF TT- I TUNER 

Ref 
Part 
No. 

CP-4-12 

CP-4-15 

CP-4-25 

cli4 

p 44-25 C11,5 

CET-4 C201 

cEm ..7 C202 
C203 
C204 
C205 
C206 
C207 

C208 
C209 

gf, CET-6 C210 

CP-4-25 C211 

CP-4-21 
C212 

CP-4-12 

CP-4-25 C213 

0P-4-12 C214 

CC-439 C215 

MODEL 112. 

Pert 
Description No. 

Paper: 0.1 gf, CP-4-01 
400 y 
Paper: 0.002 pt, CF-4-22 
400 V 
Ceramic: 100 ggf, CC-31 
GMV 
Ceramic: Herlec CCD-22 
GMV, 2- sect; each 
0.002 gf 

Ceramic: GMV, 
100 ggf 

Ceramic: Herlec 
GMV, 2- sect; 
each 0.002 gf 
Paper: 0.1 pf, 
400 V 
Ceramic: Herlec CCD-22 
GMV, 2-sect; 
each 0.002 gf 
Ceramic: Herlec GMV, CC-22 
0.002 pf 

Ceramic: Herlec GMV, CCD-22 
2-sect; each 
0.002 pf 
Ceramic: GMV, CC-312 
120 ggf 
Ceramic: GMV, CC-31 
100 gpf 

CC-31 

CCD-22 

CP-4-01 

-
 9
 3
9
V
d
 A
l
 

©John F. Rider 



Fic.f Part Ref 
Description No. Symbol 

C216 Ceramic: Herlec GMV, CC-22 
0.002 if 

C217 Ceramic: 5 if, 20% CC-55 
C218 Paper: 0.1 pf, CF-14 -01 

400 
C219 Paper: 0.01 pf, CF -14-11 

400 y 
C220 Ceramic: 680 µµf, CC-368 

20% 
C221 Ceramic: 470 PPf, CC-347 

20% 
C222 Can elect: 4-sect; CEM-6 

10 µf, 150 V; 10, 20, 
10 if, 450 V; 
size 1-3/8" 

C223 Paper: 0.1 if, CF -14-01 
400 y 

C224 Ceramic: Herlec CC-22 
C225 GMV, 0.002 µf 
C301 Paper: 0.002 if, CF -14-22 

400 
taper: 0.005 pf, CP-4-25 

C303 400 V 
C304 Paper: 0.01 µf, CP-4-11 
C305 400 V 
C306 Can elect: 3-sect; CEM-5 
C307 40, 40, 40 if, 
C308 450 V; size 1-3/8" 
C309 Can elect: 2- sect; CEM-7 

50 if, 150 V; 500 µf, 
5 V; size 1" 
Paper: 0.005 µf, CP-4-25 
400 y 
Tubular elect: CET-5 
100 µf, 150 V 
Paper: 25 µf, CP-4-025 
400 V 

C310 

C311 

C312 

C320 
C321 

C322 

C323 

C313 Paper: 0.1 µf, CF-14-01 
400 y 

C314 Can elect: 4-sect; CEM-6 
10 pf, 150 V; 
10, 20, 10 pf, 
45o y; size 1-3/8" 

C315 Mica, silver: CM-239 
3900 if, 5% 

C316 Paper: 0.05 µf, CP-4-15 

C317 Mica, silver: CM-333 
330 µµf, 10% 

C318 Mica: 390 µµf, 20% CM-339 
C319 Can elect: 4- sect; CEM-6 

10 .if, 150 V; 
10, 20, 10 pf, 450 V; 
size 1-3/8" 
MICR: 270 kle, 20% 
Paper: 0.05 µf, 

40c, 

Cri-327 

1400 
Paper: 0.01 µf, cp-4-11 
400 V 
Paper: 0.005 µf, CP-4-25 
400 

C325 

C326 

C327 

C328 

C329 

C330 

Fart 
Description No. 

C324 Can elect: 4-sect;. CEM-6 
10 pf, 150 V; 
10, 20, 10 pf, 
45o v; size 1-3/8" 
Mica: 25-280 µµf, CT-1 
padder,Hor. Drive 
Paper: 0.25 µf, CP-4-025 
400 
Paper: 0.05 µf, CF-6-15 
600 V 
Paper oil-filled: CO-6-135 
0.035 µf, 600 V 
Paper oil-filled: CO-6-01 
0.1 pf, 600 V 
Mica: 12 ppf, 5%, CM-412 
1500 V 

C331 Paper: 0.001 pf, CF -14-21 
C332 400 V 
C333 Paper: 0.01 pf, CP-4-11 

40o 
C334 Mica: 22 ppf, 20% CM-422 
C335 Ceramic: 500 ppf, CHV-35 

10KV Std. 
C336 Pap3r: 0.25 pf, CP-4-025 

too V 
COILS & CHOKES 

Li 4.5 mc discrim.trans 
L2 4.5 mc take-off trans 

Peaking coil 
U. 1st video i-f trans 
L5 Filament choke 
L6 2nd video i-f trans 
L7 Filament choke 
L8 R-f choke 
L9 3rd video 1-f trans 
L10 Filament choke 
Lll R-f choke 
L12 4th video 1-f trans 
L13 Peaking coil 
L14 Peaking coil 
L15 Peaking Coil 
L16 Filter choke 
L17 Focus coil 
L18 Ate coil 
L19 Deflect yoke 
L20 Width control 
L21 Hor linearity '01 

control 
CONTROLS--POTENTIOMETERS 

LRD-1 
LTO-2 
LP-7 
LV-6 
LC-1 

LTO-2 
LC-1 
LC-4 
LV-6 
LC-1 
LC-4 
LV-6 
LP-5 
LP-6 
LP-8 
LC-3 
LF-3 

LHO-2 
DY-2 

L-201R1 
L-201R3 

P-2 Vert Linearity, 5K, 
1/2 W 

P-5 Vert Mze, 2.5 Meg, 
1/2 W 

P-6 Focus, 1500 2, 3 W 
P-7 Volume, 500K, audio P-7 

taper with switch 
PD-4 Dual-control: 

Brightness, 100K, 
1/2 W; Contrast, 
750 2, 1 W, wire wound, 
tap at 250 2 

P-5 

P-6 

Po-24 

Ref 
5'ymbol 

PD-5 

R101 
R102 
R103 
R104 
R105 
R106 
R107 
R108 
R109 
R110 
R111 
R113 
R114 
R115 

Description 

Dual-control: Vert 
Hold, 1 Meg; Hor 
Hold, 50K 

RESISTORS 

390 2 10%, 1 W 
4.7K 10%, 1/2 W 
470K 10%, 1/2 W 
100K 10%, 1/2 W 
330K 5%, 1/2 W 
180K 5%, 1/2 W 
330K 10%, 1/2 w 
47oK 14, 1/2 w 
18K 10%, 2 W 
15K 10%, 1/2 W 

44K 10%, W 
1K 10%, 12 W 
100K le, W 
82K ro, 12 W 

R116 1K 10%, 1/2 W 
R117 470K ,10%, ]/./2 W 
R118 10K 10%, 12 W 
R119 220K 1/./2 W 
R201 10K 10, 12 W 
R202 330 2 le, W 
R203 32 2 10, 1/2 W 
R204 100 2 10%, 1/2 W 
R205 330 2 le , 1 /./2 W 
R206 8.2K 10, 12 W 
R207 82 2 10%, 1/2 W 
R208 100 2 le, /72 W 
R209 8.2K 10, 12 W 
R210 82 2 10%, 1/2 W 
R211 100 2 10%, 1/2 W 
R212 1 Meg le, 1/./2 W 
R213 680K 10, 12 W 
R214 100 2 10%, 1/2 W 
R215 39K le, 1 W 
R216 1K 10, 1/2 W 
R217 120K 10%, 1/2 W 
R218 44K 10%, 2 W 
R218A 44K 10%, 2 W 
R219 22K 10%, 2 W 
R220 54K 10%, 2 W 
R220A 54K 10%, 2 W 
R221 5.6K 10%, 1 W 
R222 2.2K 10%, 1/2 W 
R223 270K 10%, 1/2 W 
R224 8.2K 10%, 1/2 W 
R301 8.2K 10%, 1/2 W 
R302 8.2K 10%, 1/2 W 
R303 15 2 10%, 1 W 
R304 6.8 Meg 10%, 1/2 W 
R305 1 Meg 10%, 1/2 W 
R306 2.2 Meg 10%, 1/2 W 
R307 330 2 le, 1/2 W 
R308 100K 10 1/2 W 
R309 6.8K 10%; W 
R310 1.5 Meg 10, 1/2 W 
R311 5.6K 10%, 1/2 W 
R312 1.5K 10%, 1/2 W 
R313 68K 10%, 12 W 
R314 270K 10%, 1/2 W 

Part 
No. 

Ref 
PD-5 Symbol 

RC-391-5 
RC-472-2 
RC-474-2 
RC-104-2 
BC -3314-3 
RC-184-3 
BC -3314-2 
BC -4714-2 
RC-183-8 
RC-153-2 
RC-443-2 
RC-102-2 
RC-104-2 
RC-323-2 

RC-102-2 
RC-474-2 
RC- 103-2 
RC-224-2 
RC-103-2 
RC-331-2 
RC-820-2 
RC-101-2 
RC-331-2 
RC-822-2 
RC-820-2 
RC-101-2 
RC-322-2 
RC-320-2 
RC-101-2 
RC-105-2 
RC-684-2 
RC-101-2 
RC-393-5 
RC-102-2 
RC-121-2 
RC-443-8 
RC-443-8 
RC-223-5 

RC-543-8 
RC-543-8 
RC-562-5 
RC-222-2 
RC-274-2 
RC-822-2 
RC-822-2 
RC-822-2 
RC-150-5 
RC-685-2 
RC-105-2 
RC-225-2 
RC-331-2 
RC-104-2 
RC-682-2 
RC-155-2 
RC-562-2 
RC-152-2 
RC- 83-2 
RC-274-2 

Description 
Part' 
No. 

R315 22K 10%, 1 W RC-223-5 
R316 1 Meg 10%, 1/2 W RC-105-2 
R317 22K 10%, 1 W RC-223-5 
R318 27K 10%, 1/2 W RC-273-2 

R319 470K 10%, 1/2 W RC-474-2 
R320 68 2 10%, 1/2 W RC-680-2 
R321 82 2 10%, 1 W RC-820-5 
R322 8.2K 10%, 2 W RC-822-8 
R323 4.7 Meg 10%, 1/2 W RC-475-Z 

R324 100K 10%, 1/2 W RC-104-2 
R325 100K 10% 1/2 W RC-104-2 
R326 ,3.3 2 le, 1/2 W RC-336-2 
R327 4.7K 10, 1/2 W RC-472-2 
R328 6300 2 tapped 10% RC-632-17 

500-500 50 W Std 
R329 22K 10%, 1/2 W RC-223-2 
R330 3.9K 10%, 1/2 W RC-392-2 
R331 3.9K 10%, 1/2 W RC-392-2 
R332 820K 14, ,/2 w nc-324-2 
B33.3 47 10, 12 W RC-473-2 
R334 1 Meg 10%, l/./2 W BC-105-2 

0 R335 3.9K 1, 12 W HC-392-2 
R336 1 Meg 10%, 1 W RC- 105-5 
R337 6.8K 10%, 1 W RC-682-5 

TRASP'ORMERS 

Ti 
T2 
T3 

T4 
T5 
IT-1 

Audio output trans T-102 
Power trans T-106 
Vert blocking T-104 
ose. trans 
Vert output trans T-107 
Hor output trans T-211T3 
Ion trap IT-1 

TUBES 

V-1 6AQ5 Audio ampl 
V-2 Ratio. det 6T8 

Ratio det driver 6Au6s 
1st video 1-f ampl 6Au6 

V-5 
V-6 

video 1-f ampl 
3rd video 1-f ampl 6Au6 

6AL5 

11;:i 

Video det & AGC 

12LP4 

Video ampl 
V-9 D-c restorer, sync 

clipper & sync ampl 
V-10 Kinescope tube 

oe 

V-11 Hor phase det 6AL5 
5 V-12 Power rectifier U4G 

V-13 Vert sweep ose. & 6SN? 
vert sweep output 

V-14 Hor sweep ose. 
V-15 Hor sweep output 
V-16 H-V rect V-17 Hor damper 133/668B5CGS6 :141464 

Tubes in R-F Tuner not included 
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scri. LOC. 

Cl 
C2 
C3, C10, C11, C45 
C4, C5, C7, C8 
co 
C9 
C12 
C13, C60 
C14, C57 
C15 
C16, C32, C35 
C17, C62 

C19, C24, C26, C27, C31, '! 
C33, C38, C39, C40, C61 ( 

C20, C22, C60, 
C29, C30 

C21, C25, C28, 
C36, C63, C64 

C23 
C3.1 
C37 
C41 
C42 
C43, C44. C58 
C46 
C47, C65 
C50 
C52 
C53, C54, C59 
C55, C56 
C66 
C67, C68 
13 
L4, 115 
113 
116 
19 
L5 
L11, 116 
112 
16 
LIO 
17 

Pla, Plb 
P2 
P3 
P4 
P5 
Po 
P7 
P8 

PART No. 

A5605 
A54928 
A54929 
A54609 
A54824 
A20144 
A20135 
A190-133 
A19147 
A194-67 
A190-7 
A555-113-2 
A555-100 
A20141 
A190-143 
A194-155 
A194-162 

A194-160 

A194-145 

A194-160 

A20138 
A192-163 
A20130 
A194-66 
A193-261 
A190-137 
A1772 
A19146 
A20147 
A1998-2 
A19148 
A19106 
A20137 
A19136 
A28253 
A28276 
A1406 
A28282 
A28292 
A28255-1 
A28255-2 
A28255-4 
A28256-6 
A28279 
A28263 
A55141 
A24109 
A24113 
A24110 
A24111 
A24112 
A24114 
A24116 
A24118 

DESCRIPTION 

REPAIR PARTS LIST 

700-50 TV Chassis 

SCH. LOC. 

Antenna, Indoor 
Bracket, Focus Coil 
Bracket, Focus Coil Support 
Bracket, Horiz. Freq. Control Coil 
Bracket, Tube Mounting 
Capacitor, Electrolytic 40-40-20-20 @ 450 
Capacitor, Electrolytic 10-10-10 @ 450 
Capacitor, Mica 270 mmf ±-10% 
Capacitor, Ceramic Dual 1500 mmf Disc 
Capacitor, Paper, .25 mfd 200v -±20% 
Capacitor, Ceramic 22 mfd 500v ±-20% 
Capacitor, Ceramic 47 mmf ±-20% Non Insulated 
Capacitor, Ceramic 5 mmf 
Capacitor, Electrolytic 100 mfd 12v 
Capacitor, Mica 680 mmf 500v ±-10% 
Capacitor, Paper .01 mfd 600v ±-20% 
Capacitor, Paper .1 mfd 600v ±-20% 

Capacitor, Paper .005 mfd 600v ±-20% 

Capacitor, Paper .001 mfd 600v ±-20% 

Capacitor, Paper .05 mfd 600v -2=20% 

Capacitor, Electrolytic 1 mfd 50v 
Capacitor, Mica 4700 mmf 500v -± 10% 
Capacitor, Electrolytic 100 mfd 25v 
Capacitor, Paper .1 mfd 200v ±.-20% 
Capacitor, Silver Mica 3900 mmf -±-5% 500v 
Capacitor, Mica 390 mmf 500v 
Capacitor, Trimmer 25 to 280 mmf 
Capacitor, Mica 10 mmf 2500v 
Capacitor, Electrolytic 25 mfd 12v 
Capacitor, Ceramic 500 mmf 15kv 
Capacitor, Ceramic; Single Disc 1500 mmf 
Capaictor, Moulded Bakelite .01 mfd 600v -±20% 
Capacitor, Electrolytic 10 mfd 25v 
Capacitor, Mica 220 mmf 2500v 
Choke, I.F. 
Choke, Filament 
Choke, Filter 
Coil, Focus 
Coil, Linearity 
Coil, Peaking, Red 
Coil, Peaking, White 
Coil, Peaking, Green 
Coil, Peaking, Yellow 
Coil, Width Control 
Coil, Horizontal Frequency Control 
Connector, Anode 
Control, Contrast and Volume 
Control, Focus 2500 ohm 
Control, Brightness 100k ohm 
Control, Height 5 meg ohm 
Control, Vert. Speed 1 meg ohm 
Control, Vert. Linearity 3000 ohm 
Control, Horiz. Centering 
Control, Vert. Centering 

RI, R40, R44 

R2, R4, R5, R7, R8, 
R12, R28, R63 

R3, R38, R39 
R6 
R9, R17, R49, R71, R72 
R10, R34, R73 
R11 
R13, R22, R23, R78 
R14, R19, R21, R54, 
R55, R59 
R15 
R16 
R18, R68, R70 
R24, R43, R53, R76, R79 
R25, R26, R42, R56, R62 
R27 
R29 
R30 
R31 
R32, R67 
R33, R60, R77 
R35, R37, R45, R57, R80 
R36, R51, R52, R58 
R41 
R48 
R50 
R61 
R66 
R69 
R74 
R75 
R79 
R81 

Ti 
T6 
11, 12,14 
17 
T2 
T5 
T4 
18 

PART No. 

A55110 
A54943 
A54851 
A54794 
A54661 
A231-1171 

A231-1123 

A231-1181 
A232-1171 
A231-1137 
A231-1221 
A231-1229 
A231-1189 

A231-1197 

A231-1173 
A231-1165 
A233-1165 
A231-1233 
A231-1213 
A232-1137 
A21107 
A23151 
A21110 
A231-1155 
A231-1207 
A231-1163 
A231-1159 
A231-1223 
A233-1161 
A21111 
A233-1129 
A233-1221 
A232-1157 
A232-1189 
A232-1201 
A231-2249 
A21115 
A18101 
A181.47 
A18155 
A18157 
A18168 
A18171 
A18173 
A54820 
A18160-3 
A54827 
A54828 
A28286 
A10104 or A10108 
A3392 
A10109 
A1201-1202 
A10106 
A1350-2 
A28278-2 

CHASSIS 700-5 

DESCRIPTION 

Cord, Line 
Holder, Anode Lead 
Hood, Yoke 
Ion Trap 
Plug, Male, Line Cord 
Resistor, Carbon 8200 ohm 1/2w -± 10% 

Resistor, 

Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 

Carbon 82 ohms 1/2 w ±-10% 

Carbon 22,000 ohms -..L10% 
Carbon 8200 ohms 1 w -± 10% 
Carbon 330 ohms 1/2w -±-10% 
Carbon 1 meg ohm 1/2w 10% 
Carbon 2.2 meg ohm 1/2 w -± 10% 
Carbon 47,000 ohm Yaw -.± 10% 

Resistor, Carbon 100,000 ohm 1/2w ±-10% 

Resistor, Carbon 10,000 ohm 1/2 w ± 10% 
Resistor, Carbon 4700 ohm 1/2w -±-10% 
Resistor, Carbon 4700 ohm 2w -±-10% 
Resistor, Carbon 3.3 meg ohm 1/2 w ±-10% 
Resistor, Carbon 470,000 ohm 1/2 w ±..-10% 
Resistor, Carbon 330 ohm lw .7.31.10% 
Resistor, Wirewound 60 ohm lOw 
Resistor, Carbon Wire wound 1.2 ohm 1 w -± 10% 
Resistor, Wirewound 2500 ohm 15w 7+-10% 
Resistor, Carbon 1800 ohm 1/2 w ±. 10% 
Resistor, Carbon 270,000 ohm 1/2 w ±-10% 
Resistor, Carbon 3900 ohm 1/2 w -± 10% 
Resistor, Carbon 2700 ohm 1/2w -±-10% 
Resistor, Carbon 1.2 meg ohm 1/2 w 10% 
Resistor, Carbon 3300 ohm 2w -± 10% 
Resistor, Wirewound 3250 ohm 7w 1r10% 
Resistor, Carbon 150 ohm 2w -± 10% 
Resistor, Carbon 1 meg ohm 2w ±-10% 
Resistor, Carbon 2200 ohm 1 w -± 10% 
Resistor, Carbon 47,000 ohm 1 w 
Resistor, Carbon 150,000 ohm lw ±-10% 
Resistor, Carbon 1000 ohms 1/2w -±. 20% 
Resistor, Wirewound 220 ohms 7w 
Socket, Speaker Plug 
Socket, 7 Pin Wafer 
Socket, Octal Moulded 
Socket, 9 Pin Wafer 
Socket, Bakelite Octal 
Socket, 9 pin moulded 
Socket, 9 pin moulded 
Socket, Hi Voltage Cond. Mtg. 
Socket, Kinescope 
Strap, Tube Mtg., R.H. 
Strap, Tube Mtg., L.H. 
Transformer, Audio Take Off 
Transformer, Horizontal Output 
Transformer, I. F. 
Transformer, Power 
Transformer, Ratio Detector 
Transformer, Vertical Oscillator 
Transformer, Vertical Output 
Yoke, Deflection 
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703 AM- FM 

5 4 
iC5301b 00 

12AT7 
L3 

6A'6 6507 

2 2 MEG RI3 ¿ RI4 
470K 

4 76 

6AL5 

R22 

-- 
1113 1 (  

C26 
-=-002 

MFD 

2 7K. 

C29 
4MFO 

— C27 R24 

 T 330 IMES 

SECTION 

FRONT 

C34 •__220 

SECTION MI 
REAR . IOW 470K 
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 -w', •VV\,  
D I 2.5K Z C2 05 C33 

IOMFO eeD 
SECTION EL: • 
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iC32 
--- 5000 

SCH. LOC. 

14 

Cl 

C2 

C3, C8, C19, C20 

C4 

C5, C34 

Co, C15, C30, C32 

C7 

C9 

C10 

CI la, Cllb, Cl6a, 
Cl 6b, C22a, C22b, 
C31a, C3lb 

C12, C24, C33 

PART No. DESCRIPTION 

A28293 Antenna, FM 

A62298 Antenna, AM Loop 

A16109 Capacitor, AM FM Variable 

A20148 Capacitor, Electrolytic 10 mfd 450v 

A190-115 Capacitor, Mica 47 mmf -1-10% 

A190-130 Capacitor, Mica 470 mmf 

A190-131 Capacitor, Mica 220 mmf It- 10% 

A19109 Capacitor, Ceramic Disc 5000 mmf 

A19167 Capacitor, Ceramic Durez Coated 5000 mmf 

A555-201 Capacitor, Ceramic 10 mmf -110% 

A1774 Capacitor, Trimmer 

A19163 Capacitor, Ceramic Disc Dual 5000 mmf 

A194-112 Capacitor, Paper .05 mfd 400v -2-_20% 

C13 A19165 Capacitor, Ceramic 2.2 mmf 

6 

C17 A194-106 Capacitor, Paper .02 mfd 400v -1-20% 

C18 A190-110 Capacitor, Mica 33 mmf 500v -1-10% 

C21, C25 A194-107 Capacitor, Paper .01 mfd 400v -1-20% 

C26 A194-98 Capacitor, Paper .002 mfd 400v -±-20% 

C27, C28 A190-135 Capacitor, Mica 330 mmf -1-10% 

C29 A20149 Capacitor, Electrolytic 4 mfd 50v 

L3, L8 A28283 Choke, FM Osc. 

L6 A28287 Coil, FM Osc. 

17 A28285 Coil, AM Osc. 

L5 A28288 Coil, FM Antenna 

R2 A2529 Control, Tone 250,000 ohm 

R3 A24117 Control, Volume 500,000 ohm 

RI A21114 Resistor, Wirewound 2500 ohms 10w 

R4, R24 A230-2321 Resistor, Carbon 1 meg ohm 1/4w -±2091. 

R.5 A230-2253 Resistor, Carbon 1500 ohm 14w -J:20% 

R6 4230-2273 Resistor, Carbon 10,000 ohm Vaw :4120% 

R7 4231-8 Rosistor, Carbon 20 ohm 1/2w :J.: 5% 

R8, R12 4231-2249 Resistor, Carbon • 1000 ohm 1/2 w 120% 

R2 
250K 

6507 
VE 

C21 

IROPAEGI C25f 
C4 

IS ° e2E5_5224.0/ 

R3 

PHONO 

821 
10 470K 

.0IMFD SECTION I 
VOLUME CONTROL. REAR 

500K 
OIMFD R9, R14, R21 A230-2313 Resistor, Carbon 470,000 ohm 1/4w -1:20% 

1596451 

1 RIO A230-1123 Resistor, Carbon 82 ohm 14w -1-10% 

RI 1 A232-2281 Resistor, Carbon 22,000 ohm I w -1-20% 

R13 A230-2329 Resistor, Carbon 2.2 meg ohm 1/4w -120% 

R15 A231-2313 Resistor, Carbon 470,000 ohm 1/2 w 1-20% 

R16 A231-2305 Resistor, Carbon 220,000 ohm 1/2 w -1-20% 

R17 A230-1221 Resistor, Carbon 68 ohm Vaw -1-10% 

R18 A230-2345 Resistor, Carbon 10 meg ohm 'Aw -1-20% 

R19 A232-1177 Resistor, Carbon 15,000 ohm 1 w -1-20% 

R20 A232-2257 Resistor, Carbon 2200 ohm 1 w -1-20% 

R22 A230-1183 Resistor, Carbon 27,000 ohm '4w -1-10% 

R23 A230-84 Resistor, Carbon 30,000 ohm 1/4w -1-5% 

R25 A230-89 Resistor, Carbon 47,000 ohms 

A18147 Socket, 7 Pin Miniature 

418174 Socket, Phono Input 

A6528 Socket, Pilot Light 

A18155 Socket, Octal 

51 A37102 Switch, AM FM Phono, TV 

T2 43395 Transformer, FM IF 1st 

T3 A3396 Transformer, AM IF 1st 

14 43394 Transformer, FM IF 2nd 

T5 43399 Transformer, AM IF 2nd 

TO 43397 Transformer, Ratio Detector Radio Ch. 703 
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VL 16 , VL 12, VL 19 CHASSIS 
(Reference Numbers are for VL 16 in Most. Cases) 

ADJUSTMENT OF TUNING DIAL 

Turn tuning shaft completely clockwise. Slide large dial into 
shaft. Engage gears so that line on flat surface of dial dir-
ectly under number 13 lines up with Tuning Indicator marking on 
cabinet. Slip felt washer onto shaft. Now slide small dial onto 
shaft. Line up the numeral 1 of number 108 directly under numeral 
1 of 13 on large dial and tighten set screw of small dial. 

In very high signal strength areas the jumper between resistors 
R117 and R118 should be removed. This is located directly behind 
the contrast control. 

Por chassis with A.G.C. observe the following: 

These conditions must be met for proper operation. A manual 
contrast control potentiometer must te connected by using a sep-
arate 1(5,000 Ohm control connecting one end to chassis, the other 
end to B- and the arm to the A.G.C. string before proceeding to 

align or adjust the Video IF, sound IF, head end and sync. adjust-
ments as indicated in the regular service notes. 

During sync. adjustment the regular contrast c•ntrol in the set 
must be set so that the bias at the video output tube is +5 volts 
and left at this setting during all sync, adjustment procedure. 
After all alignment and adjustments are made and manual contrast 
control removed check operation of the A.G.C. on the air. The 
hold control will lock in signals at a point about 28% from clock-
wise rotation and must hold sync. for about 20% of additional ro-
tation. If these conditions ere not met the frequency control 
slug must be adjusted until the above conditions are met. 

HEAD-INDALIGNMENT PROCEDURE FOR CHASSIS TYPES: 
VL-12, VL-16 & VL-19 

A. Interstage Circuits: 
1. Connect a 220-ohm resistor to pins 5 and 6 of mixer tube ( V3). 
2. Connect input of wide-band amplifier to pin 5 of V3. 
3. Connect ground cf wide-band amplifier to chassis of receiver. 
4. Remove first video I.F. tube from spcket. 
5. Disconnect C5 from pin 1 of Vl. 
6. Connect sweep generator to pin 1 of V1 through a suitable cap-
acitor ( 500 micro-microfareds). Adjust sweep to cover 44-70 mc 
range. 
7. Set receiver tuning control to Channel 2. 
8. Set contrast control at maximum contrast. 
9. Couple the output of a suitable frequency marker generator, 
loosely to the r-f stage. 
10. Adjust trimmer C10 end C12 to give the Channel 2 curve shown on 
INTERSTAGE RESPONSE CURVES, LOW CHANNELS. 
11. Be sure that the signal level from the sweep generator is not 
too high otherwise the wide-band amplifier may be overloaded and 
produce a flat-topped response curve only as a result of clipping 
and not because proper tuning has been done. 
12. Also, be sure that the signal level is not too low, otherwise, 
the non-linear detection of the amplifier will give a response 
curve on which the carriers appear to be located further down the 
sides than they really are. 
13. Set receiver tuning control to Channel 13. 
14. Adjust sweep to cover 200 to 226 mc range. 
15. Adjust end inductors L5 and L6 to produce a curve similar to 
that shown in INTERSTAGE RESPONSE CURVES, UPPER CHANNELS for Chan- . 
nel 13. The end inductors are adjusted by unsoldering the junction 
of the crossed wires and varying the effective wire length in the 
circuit by sliding them over each other. When the correct adjust.-
ment is found, the junctions are resoldered. 
16. The other channels should be checked for proper respcnse curves. 

B. Antenna Circuit: 

1. Disconnect sweep generator from pin 1 of Vl. 
2. Re-connect C5 to pin 1 of Vl. 
3. Connect sweep generator to antenna input terminals of receiver 
through a 10-db, resistance attenuator designed to operate at VHF 
and having a characteristic resistance of 72 ohms. 
k. The wide-band amplifier remains connected to pin 5 of V3 as 
before. 
5. Set receiver tuning control to Channel 2. 
6. Set contrast control at maximum contrast. 
7. Couple the output of a suitable frequency marker generator, 
loosely to the r-f stage. - 

8. Adjust trimmcr C4 to give the -Channel 2 zero-volt curve snown 

on HEAD - END RESPONSE CURVES, LOW CFANNELS. 
9. Repeat items 11, 12, 13 end 14 cf part A. 
10. 'Adjust end Inductor L3 to produce e curve slmilar to that 
shown on HEAD-END RESPONSE CURVES, UPPER CPANNELS for Channel 13, 
zero-volt. 
11. The other channels should be checked for proper response cur-
ves. The response curves should also be checked at -3 volts bias 
applied to the r-f tube. 
12. Restore the receiver to its original condition by removing the 
220-ohm resistor and by putting back 1/4. 
C. Oscillator Circuit: 

If the dial of the tuning control does not Indicate correctly the 
TV channels or the FM frequencies, proceed as follows: 

VIDEO IF ALIGNMENT 

The video I.F. system employs staucr tuner stages consisting of 
a 6AK5, V3 mixer, three CB6, V14., VS. V6, 1st, 2nd - nd 3rd Video 
I.F. and 1/2 6AL5 video detector. 

The converted pix carrier is 20.2 MC. and is adjusted to 55% down 
the slope of the Video I.F. pass band from the average top level. 
When adjusted correctly, the pass band extends from 26.2 MC to a 
potnt 70% down at 23 MC. see Figure 1. Traps are provided in the 
video I.F. system to properly attenuate the accompanying end ad-
lacent sound carrier frequencies at 21.7 MC and 27.7 MC. The 
21.7 Mc traps ere located in the 2nd and 3rd video I.F. transfor-
mers. The 27.7 Mc adjacent sound traps are located in the 1st and 
4th video I.F. transformers. The 21.7 Mc traps end 27.7 MC traps 
provide a 40 to 50 DB attenuation. All traps are tuned from the 
top of the chassis while all signal circuits are tuned from the 
bottom. 

To align the video I.F., connect the video I.F. .sweep generator 
to the mixer, V3 grid. Disconnect end inductor, L6. Set the 
sweep generator to cover 19 to 30 Mc and provide markers at 21.7, 
23, 26.2 and 27.7 Mc. Connect the oscilloscope to the junction of 
L7 and L8 Peaking Coils in the circuit of the video detector, V7A. 
Adjust the contrast control for -5.0 volts. If the response curve 
obtained on the oscilloscope is appreciably different from that 
shown in Figure 1, the tuning slugs of the transformers Ti, T2, 
T3 and T5 should be adjusted from the underside of the chassis. 

70% 

ULU 

PisolaY Curve - Correct Video I-7 BelD011641  

21.7 25 25.2 27.7 

lend Width 3.25 Mo 
Picture Carrier.26.2 Me 
Sound T/ep 21.7 Me 
Adjacent Sound 27.7 ma 

Contrast Bias Set At -5.0V 

Response 
The low frequency skirt of the response curve is principally af-
fected by Ti. The high frequency skirt by T3. The flatness of the 
central region is determined by T2 and T5. 

The sound t-ap of T2, T3 end T4 are adjusted to provide maximum 
attenuation at 21.7. The traps in T1 and T5 are adjusted to pro 
vide maximum attenuation at 27.7 MC. 

If T4 is tuned to frequencies above 21.7 Mc, it may cause the 
video I.F. amplifier to oscillate. This is normal and will stop 
when the cathode trap is tuned to the correct frequency. 

1. Make sure that the dial is oriented correctly on the tuner shaft 
by turning it to the extreme clockwise positioh. In this position 
the radial index mark on the dial and the numeral 1 of 108 mc 
should be at 12 O'clock, when the receiver is in normal viewing po-
sition. 
2. If the dial calibration is still inaccurate, the lower channels 
are corrected by means of C41; the upper channels by end inductor 

L16. 
3. If C41 is re-adjusted then L16 will require re-adjustment. But 
If only L16 is re-adjusted C41 will not need re-adjustment since 
L16 has no appreciable effect on the lower channels. L16 is ad-
justed by spreading or compressing its turns as required. Spread-
ing the turns raises the oscillator frequency for a given dial set-
ting In the upper channel region. 

SOUND I.F. ALIGNMENT 

Set contrast voltage to 0 bias. 
The sound I.F. is aligned stage by stage rather than the overall 
method 
Disconnect the negative side of C88, 2uf condenser. Connect scope 
to junction of R101 and R103. Connect FM sweep generator to grid 
of v19, 6AU6. Adjust bottom slug of T10 until pass band approx-
imates Figure 2. 

21.7 le 

/75 IC 

KC 

7111. E 718. 

Move scope to junction of R100 and R105. Adjust top slug on T10 
until wave shape approximates Figure 3. This may detune bottom 
slug slightly. Leaving scope in last position adjust bottom slug 
of T10, if necessary, until S curve, Figure 3, is symmetrical 
with respect to center frequency. 

Move scope to Junction of R101 and 103. Connect FM sweep gener-
ator to grid of V18. Adjust primary and secondary, successively, 
so that wave shape approximates Figure 4. 

Fig. 4 Fig. 5 

Temporarily ground or disconnect junction of R94 ald R104. Con-
nect high side of R94 to -10 volts ( this canb e obtained from high 
side of contrast control through a 12K Resistor). Connect sweep 

generator to grid of.V4. ( Blocking condenser of about 500uuf must 
be used in series with sweep generator lead to prevent upsetting d 
bias on V4.) Adjust trap in T2 ( Top slug) so that wave shelpe ap-
proximates Figure 5. 

This completes Sound I.F. alignment. 
Be sure to resolder all disconnected wires. 

VL16 FORIZCNTAL SYNC. ADJUSTMENT CAUTION; 

Unless synchronization is carried out in the following manner 
carefully end accurately, poor Sync. operation will result. 

MODELS T-VL12, Saybrook, Ch. VL-12; 
T-VL16, Mayfield; C-VL16, Sutton; 
CO-VL16, Fleetwood; Ch. VL16; CO-
VL19, Caronia, Ch. VL19 

©John Y. Rider 



Equipment: 

'An oscIlloscopè witti a 2 mc Minimum Pass Bend and Low Capacity 
Probe not exceeding 20 uuf. If the Probe Capacity is more than 
20 uuf, the Optimum Sync. Adjustment cannot be made. 

Sync. Adjustment Procedure: 

(A) Set Up in tbe Following Manner:  

1. Tune in s station so that Sync. Is available. A Peak to Peak 
Video Signal of 15-35V at the Grid of the Picture Tube will be 

satisfactory. 
2. Set the Horizontal Hold Control, located in the front of the 
chassis, to its mid-position. 
3. Set the Horizontal Lock in Trimmer. HCV-2120 located on the 
Rear Apron of the Chassis, to 1/14 turn from its extreme Clockwise 
position. 
4. Set the Horizontal Drive Trimmer, HCV-2120 located on the Rear 
Apron, to 1/4 turn from its Extreme Clockwise position. 
5. Set the Phase adjustment of SA-335, The Horizontal Oscillator 
Transformer, to 3 turns from its Extreme Counter Clockwise posit-
iton. This is available from the bottom of SA-335. 
6. Set the frequency Adjustment so that the Stud is 1 inch from 
the can. This is located on the top of SA-335. 
7. Place the Low Capacity Probe of the Scope on Point " C" of SA-
335, and Sync. the Scope to get 3 or 14 cycles. 

(13) Proceed With the Following Adjustments:  

1. Turn up the Brightness and Contrast Control until a Raster can 
be seen. Adjust the Vertical Hold Control until the picture stops 
rolling. The general appearance of the Raster, with the horizontal 
Sync. Circuits out of Adjustment, will appear as a number of Dia-
gonal Bars. Then, 
2. Observe the Waveform on the oscilloscope which is connected to 
Terminal " C" of SA-335. This should look like Figure 1. 

J1. 1 
Correct 

------

Fig. E Vii. 5 
Incorrect Incorrect 

During the Preliminary Sync. Adjustments, the Amplitude of the 
Broad and Sharp Peaks of this Waveform should be maintained within 
about 15% of each other. This may be accomplished by adjusting 

the Phase Control et the Bottom of SA-335. 
3. Now turn the Frequency Adjustment, ( Top of SA-335) or horizon-
tal Hold Control so that the Number of Diagonal Bars on the Cathode 
Ray Tube decreases until the Horizontal Locks in and a complete 
Picture is seen. If during the adjustment, the Broad and Sharp 
Peaks become more than 15% unequal. Reset them by means of the 

Phase Adjustment. 
4. Now Adjust the horizontal Width, Linearity and Drive Controls 
and the Vertical Linearity and Widtn Controls to get the Correct 
size and best Linearity. 
5. Now turn the Phase Adjustment so that the Broad and Sharp Peaks 
are equal. The Picture may be held in Sync. during this adjust-
ment by means of the Horizontal Hold Control. 
6. Set the Horizontal Hold Control to its Extreme Clockwise Pos-
ition, then turn the Frequency Adjustment until the Picture just 

holds Sync. 
7. Now rotate the Horizontal Hold Control to its Extreme Counter 
Clockwise position and turn receiver off then on to cause loss of 

Horizontal Sync.; then, slowly rotate the horizontal hold Control 
Clockwise until the picture Syncs. This should occur just after 3 
Diagonal Bers appear. If more than 3 Bars are seen just before it 
pulls into Sync., turn the Horizontal Lock in Trimmer clockwise; T 
there are less than 3 Bars, turn Horizontal Lock in Trimmer coun-

ter-clockwise. 
8. Then touch up the Phase Adjustments to equalize the Broad and 
Sharp Peeks in Amplitude and repeat steps ( 5) end ( 7). 

The Sync. Adjustment is Optimum when the following conditions exist 

simultaneously: 

1. Equal Ampl 
2. Sync. Hold 
to Peak Video 
3. Sync. will 
4. Sync. will 
operating poin 

itude of Broad and Sharp Peaks. 
s over 90% of Hold Control Rotation with 15-20V Peak 
at C.R. Tube Grid. 
pull in just after 3 Diagonal Bars are seen. 
hold in at least 900 beyond the pull in point. The 
t should be about 300 beyond the pull- in point. 

Caution: 

(A) If the Broad Peak J. Higher than the Sharp Peak, the pull- in 
Range is insufficient, while, if the Broad Peak is lower, the noise 
immunity is poorer. 
(B) For Normal Settings of the Horizontal Drive the Grid of the 

6CD6G will operate between 6 to 10V. A change of the Horizontal 
Drive Condenser will require a change in the Frequency Adjustment 
of SA-335. 

Do not adjust Horizontal Drive Unless: 

1. A White Bar occurs in the center of the Picture. Turn Hor-
izontal Drive Condenser Clockwise until it disappears. 
22. The Width is Insufficient. Turn Horizontal Drive Counter-
Clockwise. 

If sufficient Width cannot be obtained check tubes and other 

Circuit Constants. 
(C) If Parts in the Horizontal Oscillator circuit have to be re-
placed tolerances should be observed. In particular if 1476, 100K, 
or C56, 250uuf, are more than 10% above their nominal values, the 
Frequency Adjustment on SA- 335 may not be sufficient to bring the 

oscillator into Sync. 

VL12 VOLTAGE READINGS 

Taken With Voltohmyst Set Contrast Bias to -5V Line 117V 

*MODELS T-VL12, Ch. VL12; T-VL16 
C-VL16, CO-VL16, Ch. VL16; CC-
VL19, Ch. VL19 

VL-16 VOLTAGE READINGS TAKEN WITH VOLTOKMYST 

Set Contrast Bias to -5V Line 117V 

Tube[Pin No. 

V1 6CB6 R.F. 

1 

-.5 

2 

+.25 

3 

o 
AC 
5.6 
AC 
5.6 

-4 
4 
AC 
5 

5 

+180 

6 

+80 

7 

o 

8 9 Cae 

V2 6AB4 Oscillator 

V3 6AK5 Mixer 

V4 6C86 1st I.F. 

Vs 6CB6 2nd I.F. 

+120 

O 

-5.3 

-5 

O 

+3 

+.2 

+.2 

o 

O 
AU 

5. 14 
KC 
5.6 
AC 

5.14 

O 

O 
AC 
5.6 
AC 
5.6 

+120 

+160 

+170 

-6.4 

+120 

+160 

+170 

+3 

O 

O 

V6 6CB6 3rd I.F.  
Video Det. 

V7 6AL5 Delay Diode 

V8 6AU6 1st Video 
Video Output 

V9 12AU7 D.C.Reinserter 
Sync. Separator 

V10 6SN7 Vert. Osc, 

-8 

O -11 

' 

O 

+155 

O 

+125 

O 

O 

-.6 

-4.5 

+230 

O 

-7.2 O 

o 
AC 
5.4 

+110 
AC 
5.14 

+110 

+5.6 

O 

o 

TubelPin No. 

V1 6C86 R.F. 

1 

+1.3 

2 

+1.15 

3 

o 
AC 

5.7 
AC 
5.7 

5.2 

5 

+230 

6 

+100 

7 

O 

8 9 
-1.9 +95 O -58 

V2 6AB14 Oscillator 

V3 6AK5 Mixer 

V14 6CB6 let Video IF 

V5 6C86 2nd Video IF 

V6 6CB6 3rd Video IF 
Video 

V7 6AL5 Detector 

V8 6AU6 lst Video 
1/2 Clipper, 
Sync. Seper-

V9 12AU7 ator. 1/2 
Video output 
Inter Sync 

V10 6SN7 Seperator 
Vertical Ose 
Vertical 

+120 

-.1  

-4.8 

-4. 8 

-12 

O 

-3 

+270 

-1.2 

0 

43 

+.2 

+.2 

+.85 

-17 

O 

-8 

+92 

O 

0 
AC 
5.6 
AC 

5.8 

5.8 

+1 

O 

0  
Au 
5.7 
AU 
5.6 

O 

O 

O 

AC 
5.8 

-26 

-8 

+122 +122 

+200 

+190 

+175 

O 

+140 

AC 
5.8 

O 

3 

+205 

+190 

+150 

O 

+140 

+7 

+120 . 0 

O 

o 

O 

-1.3 

O 

O 

O 

+22 

5.6 

v11 6s4 Vert. Output 

V12 6SN7 Portz. Amp. 

V13 6SN7 Horiz. Osc. 

6CD6 Horiz.Output 
V1 6- -Damper  

-19, 

-52 

+16 

-19 

+200 

O 

+2 

O 

+21 
+500 

O 

+19 

-19 

-2.8 

+350 

+130 
AC 
5.8 

O O 

+26 
AC 

5.4 

o 

+130 

+55 

-2.8 
+350 

-1.6 

+1.2 

-8 

+200 

+350 

AC 

5.14 
AC 

5.14 
AC 

5.8 
4500 

o 

o 

+15.40 
+ 00 

+410 

V17 1 

V18 6BA6 1st Sound I.F, -4.2 o O 
AC 
5.6 
AC 
5.6 

+220 +180 +.2 

V19 6AU6 Driver 

V20 6AL5 Ratio Det. 

o 

+22 

O 

-25 

O  
At; 
5.6 O 

+94 

-.7 

+115 

o 

V21 6SQ7 1st Audio O -•5 o o O +86 

+1.2 

+1.2 
AC 
5.6 O 

V22 6K6 Audio Output o tC .6 +260 +265 o +230 O +18 

V23 6X14 -22 
At; 
5.8 o 

AC 
390 vil 6s14 Output  

Horiz. 
V12 6SN7 Amplifier 

Horiz.Osc. 
V13 6SN7 & Control 

Horiz. 
11114 6CD6G Output 

Non z. 
V15 644 Damper  

High Volt 
V16 1B3G Rectifier 

1st Sound 
V17 6BA6 IF  

-24 

+18 

-214 

+18 

+2.14 

o 

-24 

AU 
5.8 

+160 

O 

+1 
AC 
5.6 
AC 
5.6 
AC 
6 

-60 +230 o -26 +80 -17 

O +11 -5.8 -5.8 - 

+300 

o 

r-

o 

+140 

V18 6AU6 Driver 
Ratio 

V19 6AL5 Detector 

-4.4 

O 

o 

O 

+1440 

O 

O 
AC 
5.8 

AC 
5.8 

5.8 

+37o 

+220 

+135 

+160 

+135 

+1440 

+.7 

+1 

+14140 

V214 51_4 Rectifier +380 

-22 
AC 

390 

+280 

+380 

Service Switch 
Position Line B+ at 098A B+ at C98B B+ at C99A B+ at C99B WATTS 

TV 117V 290 275 380 350 2145 
FM 117V 310 295 365 355 114$ 
PHONO 11TV 310 295 365 355 145 
HF 
10E 

+4.3 -5 O -1.5 O -.9 

V20_ 6SQ7 1st Audio 
Audio 

V21 6K6 Output  
Low Volt. 

V22 51140 Rectifier 

O 

O 

-.7 
AC 
5.8 

+1400 

O 

+240 

O 

+250 
AC 

400 

O 

O 

+90 

+220 
AC 
1400 

5.8 

O 

O 

+17 

+1400 

Service Switch Position Line 13+ at C90A B+ at C9OB B- C90 Watts 

Tv 
FM 
Phono 

117V 
117V 
117V 

400V 
430V 
430V 

370V 
415V 
415V 

-12.5V 
-.8v 
.8v 

210 

1140 
440 

Z 
- 
9
 3
9
V
d
 A
l
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Chassis 

u 

Or: 
• 

Tube Pin No. 1 2 3 4 5 6 7 d Lap 

VI CB R.F. h 30K 28E 0 
V2 ' 6 Oscillator 

eK e  
- I2K ? 

'6 Mixer 70 H 40K LOE 470 
ÓCRÓ let 'Video IP 110K 7 H H 12K OK 0 

V CB6 2nd Video IF 100E 7 H H 35E 3e 0 
v6 6CB6 3rd Video IF 15K 100 H h 35K 75K 0 
V7 bAL5 Video Det-

ector 0 ..7K H H 0 0 
Pe VU 1,A116 1st Video 450K H E 30K 24K 

V9 tuu7 Pie 500K 100 H H 47K 0 330K H 
V1015SM lUT Inter Sync 

Seperator 
Vert.Osc. 110K 50K 0 970K 800K 0 h li 

V11 6814 Vertical 
Output - 19K - H U 1 Meg 0 0 30K 

V12 551701 Hbriz. 
Amplifier 2.2 

Meg 
2.2 
Meg 6,8K 

2.2 
Meg 13K 14.7K h H 

13 bS/r7G7 Horiz.Osc. 
& Control 2408 100K 0 900K 50K 300K H 11 

V14 6CD6C Horizontal 
gittput - 0 j00 1 21 I 11 - 70K V15 ¢144 - - 40K - 24K - LK 40K 

Mlá, MO High Volt. 
Rectifier ¿LOE 

220K 0 li H îqK OK 82 
Z11 P Driver .2 0 H H 40K 40K 150 
919 AL5 Ratio 

petector 16E H H 400K 0 400K 

920rY let Audio 
eK 4.780 0 0 400K H H 

V21 KbO Audio 
Output 0 211 25E 680K 95K H 600 

V22 eU4 L.w Volt 
Rectifier - 

gle 
H '--- 70 - 70  - 24K 

H 

f 1 SI 

Fir 

100 

so 

60 

40 

80 

60 

100 

80 

- 60 

40 

20 
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vL-16 READUW TAKEN FROM TUPE FIN TO CHASSIS 

TubepinNo. 1 2 3 4 5 6 7 8 9 Cep 

VI 008.6 R.F. Ll h H 35K 10E 0 
V2 6AE4 Oscillator 

qK 
K 0 H H 

V GAK5 Mixer 1 OK OG H H OK 
r 

70 
OCB6 1st I.F. 4 110K H H K 
Onto, 2nd I.F. 100K H H JK 

V oC1310 3rd I.F. lee H H ik g 
VI 0AL5 Video Det. 

Delay Diode 0 5E H H 0 0 
V8 6AU6 1st Video 500K 0 H H 301( 24K, i7K 
vy 11Aur Video Output 

D.C.Reinserter 27K 500K 0 H H 45K 0 350K 0 
V10 6917 Inter f no. 

Sepal, or 
Vert isc. ,50K 50K 0 8001( 9001 0 H H 

1.111 654 Ve- . Output - 7K - H H 1 Meg.- - 60K 
V12 55N7 H, . z.Amp. 2 Mes 2 Neg. 7K 2 Meg. 18K 4.5K H H 
113 GU Az. Oso. 2601C 100K 0 OOK 5K 300K H H 
Vlk 6C .e-lz.Output - H 180 500E 500K 100K li 600K 600K 
ViS 044, waper - - 600K 2141 21j.K 1 Meg 1 MIE.f 
vib 11 

500K V17 1B 

-Pri 
an 

V18 6Ba 1st Sound I.F. 2f16K 0 II '-2-6X -52 
- ver .1 0 H H LK 

ex 
e 150 

V2 6A1/2  Nadi° Vet. i55K 16K H A -LOOK 66Q7 600K V21 66Q7 let Audio .2Me 0 0 OOK h H 
Ou V22 61M Audio Output 0 OK 9K 600K hz 0 680 

v2 Fel;. 50 - H 0 - 9K 
V24 514 Low Voltage 

Rectifier - 214E - 50 - 50 à ,.. 24x 

MODELS T—VL12, Ch. VL12; T—VL16, 
C—VL16, CO—VL16, Ch. VL16; CO— 
VL19, Ch. VL19 

L
-
9
 
3
9
V
d
 A
l
 V
3I
IC
IN
V 

©John Y. Rider 



VL-19 VOLTAGE READINGS 
TAKEN WITH VOLTOHMYST 

TUBE PIN NO. 1 2 3 4 5 

Set 
Fully 

6 

Contrast 
clockwise 

7 

Control 

8 9 CAP 

V1-6CBC R.F. -3.2 +.2 0 
A.C. 
5 +140 +80 0 

V2-6J6 OSC. +90 0 
AC 
5.6 0 +105 +105 +1.4 

V3-6AK5 Mixer 0 +2.5 
A.C. 
5.6 0 +200 +200 0 

(let Video 
V4-6CE6 ( I.F. -8..., +.2 0 

A.C. 
5.6 +200 +200 0 

(2nd Video 
V5-6C86 ( I.F. -8.5 0 0 

A.C. 
5.6 +210 +215 0 

(3rd Video 
V6-6CB6 ( I.F. 0 +1.3 

A.C. 

5-4 0 +105 +100 0 
(Video Det. 

V7-6AL5 ( Delay Diode 0 -1.2 
A.C. 
5.6 0 -1.1 0 -2.8 

V8-6AU6 ( 1st Video -1.3 0 
A.C. 
5.4 0 +140 +135 0 

V9-6A46 LA.G.C. +12 +10 
A.C. 
5.14 0 -16 +255 +10 

Orneo out 
V10-12AU7 DC Restorer +23 -7 +.1 • • 

5.4 • • 
5.4 +6 0 +33 0 

Syno. -Sep. 
V11-65N7 ( Vert. Osc. -1 +85 0 -26 +35 0 0 

A.U. 
5.4 

(Vertical 
V21-6S4 ( Output •NC +20 NC 0 

A.0 
5.8 0 NC NC +390 

(Hor z. 
V1 -63N7 ( Amp. -18 -18 +22 -18 + 0 +.7 

A.0 
5. 0 

or z. sc. 
V14-6SN7(Control -64 +190 0 -20 +95 -14 

A. 
5.4 0 

(Horiz. 
V15-CD6 ( Output NC 0 +24 -2.,3 -4.4 +195 

A.0 
5.8 +160 

V16-ó.L ( Damper NC NC +470 +350 +350 NC +470 
V17,-ln 
V18-1B3 13.5Kv 

(1st Sound 
V19-6BA6 ( I.F. -1.5 0 0 

A.0 
5.6 +195 +120 +.8 

OV20-6AU6 ( Driver 0 0 0 
A.C. 
5.6 +120 +120 +1.1 

(Ratio 
V21-6AL5 ( Dot. +1.2 -1.4 

A.0 
5.6 0 0 0 .1 

(A.M. 
V22-6BE6 ( Modulator -6.2 0 0 

A.C. 
5.8 +170 +80 -1.9 (A.M I.F 

V23-6BA6 ( Am. -1.9 j 0 
A.C. 
5.8 0 I + 1801 + 100 

, 

+.6 
(A.M. 2nd 

V24-6SQ7 ( Dot; A.V.C. 0 0 0 

__ 

-1.1 -1.1 0 0 
A.C. 
5.8 

(1st 
V25-6SQ7 ( Audio 0 -.7 0 0 0 +90 

A.C. 
5.6 0 (Audio 

V26-6116 ( Output 0 
A.C. 
5.6 +250 +260 +.1 +240 0 +20 

V27-6X4 ( Rectifier 
A.C. 
270 NC. A.C. 1 A.C. 

5.8 0 I NC 1 270 +280 
A.C. 

V28-5U4 ( Rectifier INC +375 f NC 380 
Qm.reolna C...44.e.l. 

NC 
A.C. 
380 NC +375 

Potation 

TV 
FM 
AM 
PHONO 

Line 

117V 
117V 
117V 
117V 

B+at C115A B+at C1158 

28031 26011 
2901/ 2751, 
2901/ 27511 
2901/ 27511 

B+ at C116A 

350V 
345V 
330V 
340V 

VL 19 CHASSIS---A.M. ALIGNMENT 
Oscillator shunt trimmer is located on chassis teside 
denser. 
Oscillator series padder 
service switch. 

B+at CllóB 

370 1/ 
3501, 
34oli 
35011 

Watts 

250 
150 
170 
170 

gang con-

is located on chassis to the rear of 

A signal generator that supplies a modulated carrier of 455. 
600, 1500 and 1650KC is needed plus an output voltmeter. 

MODEL CO-VL19, 
Ch. VL19, Caronia 

Step 
Connect high side of signal 
generator to: 

tune 
signal 
gen. to 

tune radio 
to 

Aàjust for 
max. output 

1 Grid of 6BE6 through . 01 
cond. 

455KC quiet spot 
near 700KC 

trimmers on 1st 
& 2nd I.F.T. 
oscillator 
shunt trimmer 

2 Terminal "A" on loop 
through 250 uuf cond. 

1650KC extreme rt. 
end of dial 

3 Terminal "A" on loop 
through 24? uuf cond. 

1500KC tune in 
1500KC sig. 

trimmer on 
loop. 

4 Terminal"A on loop 
through 250 uuf cond. 

600KU rock in 
600KC sign. 

oscillator 
series trimmer 

Repeat steps 2 & 3 
Repeat step 4 if necessary 

100 

60 

4 

20 

100 

80 

60 

40 

20 
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✓ 1 6CB6 R. F. 

✓ 2 6J6 or 6AB4 Oscillator 

✓ 3 6AKS Mixer 

✓ 4 6CB6 1st Video I. F. 

✓ 5 6CB6 or 6AGS 2nd Video I.F. 

✓ 6 6CB6 or 6AGS 3rd Video I. F. 

✓ 7 6ALS Video Detector 

✓ 8 6AU6 1st Video 

✓ 9 12AU7 D.C. Restorer 
Video Output 

✓ 10 6S.r.7GT Ve-tical Oscillator 

✓ 11 6s4 Vertical Output 

✓ 12 6SN7GT Horiz. Amplifier 

✓ 13 6SN7GT Horiz. Osc. & Control 

✓ 14 6CD6G Horiz. Output 

✓ 15 6144 Damper 

✓ 16 1B3 High Voltage Rectifier 

✓ 17 6BA6 1st Sound I. F. 

✓ 18 6AU6 Driver 

✓ 19 6AL5 Ratio Detector 

✓ 20 6sq7 1st Aleio Amplifier 

✓ 21 6K6GT Audio Output 

✓ 22 5U40 Low Voltage Rectifier 

LI-69 

TUBE LOCATION "VL 12" CHASSIS 

FUSE-
1/4 AMP. 250V. 
TYPE 3AG 

SYMBOL • SHOWS 
SOCKET PINS OR 

KEY POSITION FOR 
CORRECT TUBE 
INSERTION 

\ -117v. 60 CYCLES 
POWER LINE RECEPTACLE 

MODEL T-VL12, 
Ch. VL12, Sa:;brook 

3
0
V
d
 A
l
 V
3
I
I
O
N
V
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MODELS T-VL16, Mayfield; 
C-VL16, Sutton; CÓ-VL16, 
Fleetwood; Ch. VL16 

I 1 

✓ 2 

• 3 

✓ 4 

✓ 5 

✓ 6 

• 7 

✓ 8 

✓ 9 

6CB6 R.F. 

oJ6 or oAB4 Oscillator 

6AY5 Mixer 

6CB6 1st Vide( I. F. 

6CB6 or 6AG5 2nd Video I. F. 

'50'36 or 6AG5 3rd Video I. F. 

6AL5 Video Det.--Delay Diode 

6AU6 1st Video 

12AU7 Video Output --D. C. 
Re inserter 

✓ 10 6SN7GT Sync.Separator--Vertical Osc. 

✓ 11 6S4 Vertical Output 

✓ 12 6SN7GT Horiz. Amp. 

✓ 13 6SN7GT Horiz. Osc. 

✓ 14 6CD6G Horiz. Output 

✓ 15 6144 Damper 

✓ 16 1B3 High Voltage Rectifier 

✓ 17 1B3 High Voltage Rectifier 

✓ 18 6BA6 1st Sound I. F. 

✓ 19 6AU6 Driver 

✓ 20 6AL5 Ratio Det. 

✓ 21 6SQ7 1st Audio 

✓ 22 6K6GT Audio Output 

✓ 23 6X4 Low Voltage Rectifier 

✓ 24 5114G Low Voltage Rectifier 

LATE MODELS CONTAIN ADDITIONAL 6AU6 A.G.C. TUBE SIMILAR TO 

MODEL VL-19 CHASSIS. 

ALWAYS REPLACE 
LEAD WEIGHTED 
SHIELD ON THIS 
SOCKET 

SPEAKER 
PLUG 

300-72 OHM ANTENNA 

MATCHING TRANSFORMER 

LI -73 

6K6GT 

(H ) 

PHONO TV 

 ) 

-RED DOT 

TUBE LOCATION 

6SN7 
CT 

I 2AU7 

PICTURE TUBE 

9 mEga 

FRINGE 

65N7 
GT 

6SN7 
GT 

6CD6G 

-N-117 V. 60 CYCLES 
POWER LINE RECEPTACLE 

"VL16" CHASSIS 

SYME10t. A SHOWS 
SOCKET PINS OR 

KEY POSITION FOR 
CORRECT TUBE 

INSERTION 

V
U
O
N
V
 

9 
- 
9
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I 1 6CB6 R. F. 

/ 2 6J6 or 6AB4 Osc. 

1 3 6AK5 Mixer 

V 4 6CB6 1st Video I. F. 

5 6CB6 or 6AG5 2nd Video I. F. 

6 6CB6 or 6AG5 3rd Video I. F. 

V 7 6AL5 Video Det--Delay Diode 

• 8 6AU6 1st Video 

✓ 9 6AU6 A. G. C. 

✓ 10 12AU7 Video Output--D C Restorer 

✓ 11 GSN7GT Sync. Separator--Vert.Osc. 

✓ 12 6S4 Vertical Output 

✓ 13 6SN7GT Horiz. Amplifier 

✓ 14 6SN7GT Horiz. Osc.--Control 

✓ 15 6CD6G Horiz. Output 

✓ 16 6W4 Damper 

✓ 17 1B3G High Voltage Rectifier 

✓ 18 1B3G High Voltage Rectifier 

✓ 19 6BA6 1st Sound I. F. 

✓ 20 6AU6 Driver 

✓ 21 6AL5 -Ratio Detector 

✓ 22 6BE6 A. M. Modulator 

23 613A6 A. M. I. F. Amplifier 

, 24 6SQ7 A. M. 2nd Det. A V C 

25 6SQ7 1st Audio 

26 6K6GT Audio Output 

! 27 6X4 Low Voltage Rectifier 

✓ 28 5U4G Low Voltage Rectifier 

ALWAYS REPLACE 
LEAD WEIGHTEV 
SHIELD ON THIS - 
TUBE. 

/JIe— SPEAKER 
SOCKET 

300-72 OHM ANTENNA 

MATCHING TRANSFORMER 

L1-78 

PILOT LIGHTS 
6-8V. 1/4  AMP 

6K6GT 

RED DOT' 

TUBE LOCATION 

L  

LOOP ANTENNA V23 
NEŒPTACLE 

6SN7 
CT 

I2AU7 

DEFLECTION COIL 
RECEPTACLE 

METRO 

FRINGE 

6SN7 
CT 

6CD6G 

FOCUS COIL 
RECEPTACLE 

VIS 

18361 

PHONO 
SOCKEI 

"VI_ 19" CHASSIS 

INTERLOCK 
LINE CORO 

ii7 V. 60 CYCLES 
POWER LINE PLUG 

SYMBOL A SHOWS 
SOCKET PINS OR 
KEY POSITION FOR 
CORRECT TUBE 
INSERTION 

MODEL CO-VL19, 
Caronia Ch VL1c) 

L
-
9
 
3
9
V
d
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H
C
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PAGE 

SPECIFICATIONS   1 

TOP VIEW — TUBE LAYOUT. .   • 4,5 
TRIMMER LOCATIONS  4,5 
TROUBLESHOOTING   4,9 
VOLTAGE MEASUREMENTS . .   • 7,8 
WAVEFORMS   7,8 

TUBE COMPLEMENT 

6AG5 V13A AGC Rectifier 6SN7GT 
6AB4 V13B 1st Sync Separator 
6AG5 V14A Sync Amplifier 6SN7GT 
6AU6 V14B 2nd Sync Separator 
6AU6 V15 Vertical Sweep Output 6K6GT 
6AL5 V16A Horizontal Sweep Control 6SN7GT 
6AV6 V16B Horizontal Sweep Oscillator 

6K6GT V17 Horizontal Sweep Output 6BG6G 
6AG5 V18 Hi-Voltage Rectifier 1B3GT/8016 
6AG5 V19 Damper 6W4GT 
6AG5 V20 Power Supply Rectifier 5U4G 
6AG5 V21 Picture Tube ( 10 in.) 1 OB P4 

6AL5 V21 Picture Tube (12 s in.) 12LP4 
V21 Picture Tube ( 16 in.) 16AP4 

12AU7 V25 Power Supply Rectifier (16 in. only) 
5U4G 

6SN7GT V26 Hi- Voltage Rectifier (16 in. only) 
1B3GT/8016 

SPECIFICATIONS 

Power Supply Rating (10 in. - 12 in.) 
Power Supply Rating (16in.) 
Audio Power Rating Max. (10 in. - 121 in.) 
Audio Power Rating Max. (16in.) 
Antenna Input Impedance 
Video Response 
Focus 
Sweep Deflection 

115 volts, 60 cycles, 225 watts 
115 volts, 60 cycles, 250 watts 
2.5 watts 
4.0 watts 
300 ohms balanced 
To 4 Mc. 
Magnetic 
Magnetic 

I. F. Frequencies 
Picture Carrier 25.75 Mc. 
Adjacent Channel Sound Traps 27.25 Mc. 
Adjacent Channel Picture Carrier Traps 19.75 Mc. 
Accompanying Sound Traps 21.25 Mc. 
Sound Carrier 21.25 Mc. 
Sound Discriminator Band Width Between Peaks 350 Kc. 

The ARVIN television receiver will in most 
cases be ready for installation when unpacked 
from its shipping carton. However, it is advisable 
to "air-check" the receiver before delivery and 
make any necessary final adjustments. A critical 
eye prior to and during installation will minimize 
service calls and promote a satisfied customer. 

ADJUSTMENTS 

ION-TRAP. Proper attention to ion-trap adjust-
ment must be given to insure the normal long 
life and satisfactory operation of the picture tube. 
Assuming the ion-trap is off to the extent that no 
raster appears proceed as follows: 

With an approximate mid-point setting of the 
brightness control and the rear pole of the ion-
trap magnet positioned over the flags on the tube's 
gun structure rotate the trap. If no raster appears, 
slide the ion-trap slightly forward or backward 
and again rotate. Adjust the ion-trap finally for 
maximum brilliance with the brightness control 
set at the maximum position for which good line 
focus is had. If the ion-trap must be moved more 
than 1/4 inch away from the flags toward the 
focus coil, the ion-trap magnet is too weak and 
should be replaced. 

Do not have the brightness control at maxi-
mum when positioning the ion-trap and do not 
use the ion-trap to remove side shadows if in so 

doing the brilliance of the raster decreases (ad-
just focus coil centering for this purpose.) 

SQUARING THE RASTER. The Yoke Mount and 
Yoke should be positioned properly as follows: 

The large front hole in the Yoke Mount Bracket 
is rimmed with rubber channel. Loosen the two 
screws in the feet of the Yoke Mount Bracket 
and push the mount forward so that the cone of 
the picture tube fits snugly into the rubber 
channel (neck of tube co-axially centered.) 
Loosen the top wing-nut and two side screws 
holding the Yoke within the bracket and slide the 
Yoke forward onto the cone of the picture tube-
center the Yoke so the tube neck is co-axial and 
tighten the two side mounting screws. Rotate the 
Yoke to square the raster and tighten the top 
wing-nut. 

CENTERING. No electrical provision in the cir-
cuit is made for centering. The focus coil must 
be positioned properly for centering of the pic-
ture. The focus coil of the 10in. and 12in. 
chassis is mounted by four adjustment screws. 
The focus coil of the 16 in. chassis is mounted by 
three adjustment screws. These screws must be 
properly adjusted for centering of the picture 
and removal of picture corner-clipping and side 
shadows. 

HEIGHT AND VERTICAL LINEARITY (Front). 
The picture should fill the mask and be symme-
trical from top to bottom. Adjustments of both 
the Height Control and Vertical Linearity Control 
will accomplish this if centering of picture by 
the focus coil is already proper. 

HORIZONTAL WIDTH, LINEARITY. AND HOLD. 
If horizontal adjustments appear necessary, re-
fer to the alignment section for procedure. 

FOCUS. Adjust the Focus Control for best de-
finition of the trace lines in the major central 
area of the picture or raster. 

AUTOMATIC GAIN THRESHOLD CONTROL 
(AGC). The AGC Threshold Control is set at the 
factory and will seldom have to be readjusted. 
The effects of adjustment of this control are as 
follows: 

1. Maximum counter-clockwise position 
allows the maximum AGC voltage to bc developed. 
It will rarely ever have tobe left in this position. 

2. Advancing the control clock-wise slowly in 
a strong signal area will cause the blacks in the 
picture to get darker--advanc ing the control 
clockwise further will cause the picture to 
"bend" along the top-- and even further, the 
picture in some cases could just blank out. At 

the point of rotation where the picture begins to 
bend is the overload point-- the bending being 
caused by sync-clipping in the video stage due 
to overdriving. On weaker signals the clockwise 
rotation will darken the blacks somewhat and 
also brighten the snow. 

3. The optimum setting for the AGC Control 
is as follows: 

a. Turn AGC Maximum counter-clockwise. 

b. Turn AGC slowly clockwise while ob - 
serving very closely the vertical interlace. 
of the scanning lines in the raster. 

c. Leave the AGC Control set at the point 
where interlace is best (least jitter and 
"pairing" between adjacent scanning 
lines). 

d. Never should the control be left close 
to the overload point where strong signals 
could cause the picture to bend. 

e. Approximately one-eighth of a turn 
clockwise is the usualbest interlace point. 

OSCILLATOR TOUCH-UP. All channels should 
come in best with the same approximate setting 
of the Fine Tuning Control. 

If necessary, improvement of the setting on 
any channel can be made by slight adjustment of 
the oscillator screw for the particular channel. 
Remove the Station Selector Knob, Fine Tuning 
Knob, and Channel Escutcheon (slide the 
Escutcheon Spring to one side tofree the 
Escutcheon). The numbered oscillator adjustment 
screws in the tuner can now be seen. Use an in-
sulated screw driver and adjust the desired 
channel screw. 

SERVICE TEST EQUIPMENT 

R-F SWEEP GENERATOR. 

To provide center Frequency Range--20 Mc. 
to 30 Mc. with 1 Mc. to 10 Mc. sweep width. 

To provide center Frequency Range--50 Mc 
to 90 Mc. 

To provide center Frequency Range-- 170 Mc. 
to 225 Mc. 

Variable output-at least .1 volt maximum-
flat sweep output all ranges. 

R- F SIGNAL GENERATOR.  

To provide frequencies from 19.75 Mc. to 
27.25 Mc -55.25 Mc. to 87.75 Mc.-- 175.25 Mc. 
to 215.75 Mc. 

:10DELS 3100T13, 3100M, 31C: . 

Ch. TE 272-1; 3120CB, 3120, 

Ch. TE 272-2; 3160CM, Ch, TE 276 
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Variable Output and at least . 1 volt maximum. 

HETERODYNE FREQUENCY METER.  

With crystal calibrator to check R-f Signal 
Generator. 

CATHODE RAY OSCILLOSCOPE.  

With wide band vertical deflection and means 
to calibrate input. 

ELECTRONIC VOLT OHMMETER.  

With multiplier probe for hi-voltage measure-
ments to 10KV. 

ALIGNMENT 

It is very important that the proper condition 
of R-f ground for the test equipment with respect 
to the receiver be had before attempting align-
ment. To accomplish this place the receiver and 
test equipment on a conductive sheet of metal 
and bond or by-pass the equipment to it. Touch-
ing the test leads, test equipment, or receiver 
chassis should have no effect on the scope 
pattern or meter reading. 

SEQUENCE FOR COMPLETE ALIGNMENT. 

1. Sound discriminator. 
2. Sound I-f. 
3. Picture I-f Traps. 
4. Picture I-f. 

5. R-f oscillator. 
6..R-f and converter. 
7. 4.5 Mc. Video Trap. 

SOUND DISCRIMINATOR. 

1. Signal Generator setting-- 21.25 Mc.--. 1 
volt output-- connect to pin 1 of V2, 2nd sound I-f. 

2. Detune T102 secondary (bottom). 

3. Connect voltohmyst through a 1 meg. re-
sistor to the junction of R109, R108 (Test Point 
A). 

4. Adjust primary T102 (top) for maximum 
meter reading. 

5. Connect voltohymst to junction of C114 and 
R109 (pin 5, V3) (Test Point B). 

6. Adjusting T102 (bottom) will vary meter 
reading from a plus voltage to minus voltage. 
Adjust for zero ( point where it swings from plus 
to minus). 

7. Connect sweep to pin 1 of V2, 2nd sound I-f, 
-sweepbandwidth approximately 1 mc. with 
center frequency of 21.25 mc.,-1 volt output. 

8. Connect oscilloscope to pin 5 of V3 through 
33,000 ohm isolating resistor. If pattern is not 
symetrical, adjust primary of T102 (top). See 
Fig. 1. 

21.25 MC El 

El= E2 

Figure 1 

SOUND I- F. Switch Channel Selector to position 
14 (kills oscillator). 

1. Connect sweep to pin 1 of V1, 1st sound 
I-f. (Center frequency of 21.25 mc). 

2. Connect oscilloscope to point A of T101 
through a 33,000 ohm isolating resistor-(Test 
Point C). (If possible use sweep generator ex-• 
ternal sweep for oscilloscope horizontal sweep). 

3. Insert a 21.25 mc. marker from signal 
generator into pin 1 of V2. (It is best to couple 
the marker signal generator loosely--for in-
stance, clipping the generator lead to a chassis 
point near pin 1 of V2). 

4. Adjust top and bottom of T101 for maximum 
gain and symmetry around marker. 

Figure 2 

5. Final touch-up of curve should be with 
sweep input low enough so that the scope reading 
is not greater than . 3 volt peakto peak or greater 
than .5 volt D-c. 

PICTURE I-F TRAPS. Switch Channel Selector 
to position 14 (Kills oscillator). 

1. Connect the voltohymst to junction of R155 
and R156-(Test Point D). 

2. Remove V12A, AGC Amplifier. 

3. Connect a 250,000 ohm potentiometer be-
tween pins 5 and 6 of the V12A socket (Note-an 
old tube base with the 250,000 ohm pot soldered 
to its pin 5 and 6 is convenient since it can be 
plugged into the socket just like a tube.) (If the 
250,000 ohm potentiometer isn't available, 
connect the minus terminal of a 4.5V battery to 
TEST POINT D and the plus terminal to ground). 

4. Adjust potentiometer until meter reads 
(-4.5 volts). 

5. Remove converter tube and twist one end 
of a small piece of wire around pin 1, the grid. 
Place tube back in socket and connect R-f gen-
erator to this wire clip through a small condenser 
(1500 MMFD). 

6. Connect voltohmyst across R134, VIOB 
load resistor (BETWEEN TEST POINTS E AND 
F). Since both meter leads are now at about 
minus 120 volts, do not ground meter case or 
touch it. 

7. With a crystal calibrator check the gen-
erator setting for each of the following trap 
frequencies and then adjust each trap for mini-
mum indication on meter: 

21.25 mc. T106 (top) 
21.25 mc. T108 (top) 
27.25 mc. T105 (top) 
27.25 mc. T107 (top) 
19.75 mc. T104 (top) 
19.75 mc. T109 (top) 

The correct position of the cores is in the 
outside end of the form. The core can be run 
down through the coil for another dip, but in this 
position the coupling is wrong and overall re-
sponse will be incorrect. 

PICTURE I- F. Switch Channel Selector to 
position 14 (Kills oscillator). 

1. Signal generator on converter grid as in 
trap adjustment. 

2. Set generator to following and adjust 
transformers for peak reading on meter which 
is still across R134 (BETWEEN TEST POINTS 
E AND F). 

22.65 mc. T109 (bottom) - - - output of V9, 4th Pix I-
24.8 mc. T107 (bottom) - - - output of V8, 3rd Pix I-
21.95 mc. T106 ( bottom) - - - output of V7. 2nd Pix I- F 

26.3 mc. TI 05 ( bottom) - - - output of V6, 1 t Pix I-

3. Reduce input signal during alignment if 
overloading is indicated by very broad peak. 

4. Overcoupled Ti and T104 (bottom) must be 
aligned by sweep. 

5. Connect 330 ohm resistor (composition) 
across the primary coils of T105, T106, T107, 
T109. 

MODELS 3100TB, 3100T, 3101CM, Ch 

TE 272-1; 3120CB, 3120CM, 3121TM, 
Ch. TE 272-2; 3160CM, Ch. TE 276 

6. Connect the oscilloscope to pin 1 of V11A, 
the 1st video amplifier plate, through 33,000 ohm 
isolating resistor (TEST POINT G). 

7. Connect voltohmyst to the junction of R155 
and R156 (TEST POINT D), and adjust the 
potentiometer (step 3 of trap adjustments) to 
minus 2 volts. 

8. Connect a sweep generator (set to sweep 
from 20 mc. to 30 mc.) to the converter grid, 
through a 1500 MMFD condenser. 

9. Adjust Ti and T104 for the following 
response: 

21.9 MC 

21.25MC 

24.5 MC 

27.25MC 

TI & T104 RESPONSE 

Figure 3 

10. Remove the 330 ohm resistors. 

11. It will be necessary to touch up the I-f 
adjustments to get the shown over-all response 
(Fig. 4). 

NOTE: A defective VlOB will cause a bad dip in 
the curve. 

22.1 MC 

25.0 MC 

25.75 MC 

OVERALL RESPONSE 

Figure 4 

12. Adjust the bias pot for a 15 volt peak to 
peak signal on the scope (pin 1 of V11A). The 
measured bias should now be minus 4.5 volts or 
less. 

NOTE: To see the response of any single stage, 
followsteps 5, 6, 7, 8 except remove the 330 ohm 
resistor on the particular stage to be observed. 
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13. Remove bias potentiomenter and replace 
V15. 

14. Remove clip from converter grid and re-
place tube in socket. 

NOTE: Picture I-f oscillation can occur in a 
receiver that is badly misaligned and will show 
up as a voltage across R134, the video detector 
load resistor, that is unaffected by R-f input. By 
approximating the core positions of T104, T105, 
T106, T107, T108, and T109 as compared to 
those in a correctly aligned receiver, the oscilla-
tion may stop. If still existing, try increasing 
the bias on V6 and V8. If these attem pts fail, 
shunt the grids of V8, V7, V6 to ground with a 
1,000 MMFD capacitor, connect the signal 
generator to the grid of V9, and align T109. Pro-
gressively remove the shunts and align each I-f 
stage working back to T104. If oscillation is still 
present, it is not due to misalignment--therefore, 
an individual component and voltage check must 
be made in the I-f section. 

AN ALTERNATE METHOD OF SWEEP 
ALIGNMENT OF Ti AND T104 AND PICTURE 
I- F. 

1500 270 220 K 

Figure 5 

OUTPUT TO 
OSC ILL S-
COPE O VER-
T! CAL Nip-
LIFIER 
CON NECTCNS 

1. Adjust the bias at the junction of R155 and 
R156 (TEST POINT D) to minus 1.5 volts. (See 
bias adjustment of Step 3 on PICTURE I-F Traps). 

2. Connect the detector input to pin 1 of V7 
(See Figure 5). 

3. Connect a sweep generator (sweep from 
20 mc to 30 mc.) to the converter grid through 
a 1500 MMFD condenser. 

4. Adjust T1 and T104 for the response of 
Fig. 3. 

5. Remove the detector from the scope- input 
lead. 

6. Connect the oscilloscope to pin 1 of VI l A 
(TEST POINT G). 

7. Overall I-f response should be as in Fig. 4. 
Markers should locate as shown. 

NOTE: To see the response of any single stage, 
connect the sweep generator output to the input 
of the stage to be observed and the input terminal 

of Figure 5 to the output of the following 
stage. 

FREQUENCY TABLE. 

Channel 
No. 

Band Width 
(mc.) 

Picture Carrier 
(mc.) 

Sound Carrier 
(mc.) 

R-F Osc. 
(mc.) 

2 54-60 55.25 59.75 81 
3 60-66 61.25 65.75 87 
4 66-72 67.25 71.75 93 
5 76-82 77.25 81.75 103 
6 82-88 83.25 87.75 109 
7 174-180 175.25 179.75 201 
8 180-186 181.25 185.75 207 
9 186-192 187.25 191.75 213 
10 192-198 193.25 197.75 219 
11 198-204 199.25 203.75 225 
12 204-210 205.25 209.75 231 
13 210-216 211.25 215.75 237 

R-F OSCILLATOR ALIGNMENT. Use non-me-
tallic screw driver. 

The oscillator adjustment screws are reach-
ed from the front of the tuner through the 
numbered holes around the channel switch. A 
few turns of the alignment screw on any channel 
can be made without concern for the effect on 
other channels, since for slight adjustments the 
channels are substantially independent. Channels 
8 and 7 are affected by large screw displace-
ment on channels 6 and 5. 

The range of electrical effect for the screws 
is 7 turns from tight. Further turns may cause 
the coil sleeve to drop out on the high channels. 

The following is for complete R-F Oscillator 
alignment: 

1. Set fine tuning trimmer at mid-point as 
accurately as possible. 

2. Set all oscillator alignment screws 4 turns 
from tight. 

3. Align channel 6 as follows: 

a. Connect a voltohmyst to pin 5 of V3 
(discriminator output) (TEST POINT B). 

b. Feed channel 6 sound carrier (87.75 mc.) 
into antenna terminals. (See Frequency 
Table). 

c. Adjust channel 6 oscillator screw for 
zero voltage on voltohmyst. This actually 
indicates the center frequency of the "S" 
curve, so obviously the discriminator must 
first be known to be correctly aligned be-
fore R-F oscillator alignment can be made 
using this method. 

4. Follow step 3 for channels 5 through 2 in 
that order. 

5. Follow step 3 for channels 7 through 13 in 
that order. 

6. Re-check channels 6 through 2 in that order 
-touch up if necessary. 

7. Re-check c ha nn els 13 through 2 in that 
order-touch up if necessary. 

NOTE: If on the high channels the adjustment 
screw has insufficient range, physical movement 
of the coils can be made with care for increasing 
or decreasing inductances. 

R - F AND CONVERTER ALIGNMENT. Due to 
very close design these should require no future 
adjustments so no provisions have been made for 
such. 

HORIZONTAL OSCILLATOR ALIGNMENT, 

1. Turn the Channel Selector to a station. 

2. Turn the Horizontal Hold Control Maximum 
clockwise. 

3. Turn the Horizontal Lock Adjustment to 
almost tight. 

4. Connect the oscilloscope to terminal "C" 
of T112. 

5. Turn the T112 Blocking Waveform Adjust-
ment maximum counter-clockwise. 

6. Sync the picture by adjusting the Horizontal 
Frequency Adjustment Screw of T112. 

7. Turn the Blocking Waveform Adjustment 
until the waveform is correct as in Figure 6. 

8. Adjust the T112 Frequency Adjustment so 
that the picture just breaks syncs (the ideal is to 
have a wide vertical black bar representing hori-
zontal blanking showing somewhere in the pic-
ture). 

9. Turn the Horizontal Hold maximum coun-
ter-clockwise. If picture doewn't break sync, 
turn the Station Selector off-channel and then 
back. Picture will now be out-of-sync. 

10. Turn the Horizontal Hold Control slowly 
clockwise and count the diagonal black bars just 
before "pull-in." 

11. There should be 3 bars---adjust Hori-
zontal Locking Range until only 3 bars are 
present before "pull-in". 

12. Turn Horizontal Hold Control maximum 
clockwise. Picture should just break sync as in 
Step 8. 

13. Adjust T112 Frequency Adjustment to ob-
tain condition of Step 8. 

14. Repeat steps 8 thru 12 if necessary to ob-
tain conditions of Steps 8 and 11. 

PEAKS OF WAVE FORM 
MUST BE AT SAME 
AMPLITUDE LEVEL 
ACROSS THE TOP 

F'igLII'C' 6 

DRIVE, LINEARITY, WIDT H ADJUSTMENTS. 
The Drive Control, C186A, will have greatest 
effect on the left side of the picture---stretching 
or comprecqing 

The Linearity Control, L116, will have great-
est effect on the right side of the picture. 

The Width Control L115, adjusts the hori-
zontal width of the raster to compensate for line 
voltage variations. On the 121/2 b. and 16in. 
chassis a switch is provided fo r disconnecting 
the Width Control, L115, for the condition of 
maximum width. 

4.5 MC, TRAP ADJUSTMENT 

1. Tune in a strong station. 
2. De-tune the Fine Tuning slightly from best 

sound. 

3. Adjust L105 to eliminate any 4.5 Mc. beat 
pattern that may appear in the picture. 

CRITICAL LEAD DRESS ON CHASSIS TE-272-1 
AND TE-272-2 AND TE-276.  

1. Allby-pass condenser leads on the I-f strip 
as short as possible. 

2. Short lead between body of R111 and pin 5 
of V3. 

3. Do not re-route bus wire from pin 2 of V2. 

4. Filament leads between V3, V4, V5 keep 
down to chassis and away from grid and plate 
leads. 

5. All leads crossing I-f circuits should be 
held close to chassis. Movement of such leads 
could change alignment. 

6. Pix I-f coupling capacitors must be away 
from the chassis. Moving these will affect align-
ment. 

7. All peaking coils should be held away from 
chassis. 

8. Green lead from pin 2 of V11., white-orangc 
lead from pin 8 of V11 away from chassis. 

9. Blue lead from pin 5 of V4 close to chassi:- . 

10. C124, C125 away from chassis. 

11. R213, R214,R220,R221,R222,R219 should 
have long leads and held up and away from tube 
sockets and chassis. 

12. Ke ep leads from L115 (width control) 
away from transformer frame. 

13. Dress filament leads from horizontal 
transformer T113 away from chassis. 

14. Dress lead from top cap of 6BG6 tube 
away from frame of transformer. 

15. Dress lead from top cap of 1B3GT away 
from chassis. 

16. Dress red lead from lug 4 of T113 down 

MODELS 3100TB, 3100TM, 3101CM, C. . 
TE 272-1; 3120CB, 3120C1, 3121TM, 

Ch. TE 272-2; 3100CM, Ch. TE 27(J 
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against chassis underneath bus wire from chassis 
to terminal strip to hold it in place. 

17. C203 leads should be as short as possible 
(parasitic oscillations can.occur with long leads). 

18. White- orange lead from pin 8 of V11 
dressed away from the volume control terminals 
and components. 

NOTES ON SERVICING 

No Raster.  
1. Check ion trap adjustment. 
2. Check Brightness Control, R120. 
3. Check Hi-Voltage. 

a. Defective V16, V17, V18, or V19. 
b. Open Horizontal Deflection Coils. 
c. Defective C181. 
d. Defective picture tube. 

One Vertical Line Only On Picture Tube.  
1. No horizontal sweep. 

a. Defective Horizontal Deflection Coils. 

Picture Very Narrow (1/2 in. wide or so) in the 
Center of Tube.  

1. Defective Horizontal Output Transformer, 
T113. 

One Horizontal Line  Only On the Picture Tube. 
1. No vertical sweep. 

a. Defective V14 or V15 or circuits. 
b. Defective Vertical Deflection Coils. 

Not Enough Width.  
1. Low line voltage. 
2. Change V17. 
3. Check C188. 

Horizontal Linearity Poor Beyond Adjustment. 
1. Change V17. 
2. Check C183, L116, C182, C184, C185. 
3. Check T113. 

Vertical Linearity Poor Beyond Adjustment. 
1. Check C176B, C175. 
2. Defective T111. 

Vertical Retrace Lines Showin 
Control Does Not Correct.) 

1. Defective T111. 

Brightness 

Bright Horizontal Line In the Picture Which Is 
Moved By the Height Control. 

1. Defective V15. 

Wide Vertical Black Bar Dividing Picture.  
1. High Resistance Short of C167. 

No AGC--Possible Negative Picture. 
1. Shorted C160. 

Very Snowy Picture - No AGC. 
1. Shorted C157. 

Sound and Raster But No Picture. 
1. Check I-F String. 
2. Check V10B, V11. 

Picture But No Sound.  
1. Check T106 Trap. 
2. Check V1, V2, V3, V4, V5. 
3. Check Speaker. 

No Vertical Sync. 
1. CheckR177,C170,R178, C171, R179, C172. 
2. Check C173. 

No Horizontal Sync. 
1. Check C169. 
2. Check V16A and Horizontal Alignment. 

Poor Resolution. 
1. Check L103, L104, L107, L106. 
2. Check I-F Alignment. 
3. Check C138, C139. 
4. Check D-C Voltages in Video Circuit. 

Black Horizontal Bars Moving With Sound. 
1. Microphonic tube in tuner. 
2. Check sound trap alignment. 

No Sync. 
1. Check V13, V14. 
2. Check I-F Alignment. 

PICTURE TUBE WARNING 

IMPLOSION OF PICTURE TUBE IS DANGER-
OUS. AVOID SHARP BLOWS-DROPPING- OR 
FORCING WHEN MOUNTING. DO NOT HANDLE 
THE PICTURE TUBE BY ITS NECK. WEAR 
GOGGLES AND HEAVY GLOVES WHEN HAND-
LING. PLACE UNUSED PICTURE TUBES IN 
PROTECTIVE CARTONS. 

HI-VOLTAGE WARNING 

HI-VOLTAGES EXIST WITHIN THE RECEIVER 
CHASSIS. ONLY PERSONS FAMILIAR WITH 
THE LOCATION OF THESE HI-VOLTAGE 
POINTS AND HAVING KNOWLEDGE OF USUAL 
HI-VOLTAGE PRECAUTIONS SHOULD MAKE 
CHASSIS INVESTIGATIONS. 

16 PICTURE TUBE WARNING 

THE METAL CONE OF THE 16IN. PICTURE 
TUBE SERVES AS THE HI-VOLTAGE ANODE 
HAVING 12.5 KV ON IT. USE EXTREME CAU-
TION W HE N OPERATING OUTSIDE OF CABI-
NET AND DO NOT REMOVE THE PROTECTIVE 
HI-VOLTAGE SLEEVE COVER. 

REMOVAL OF THE 10IN. PICTURE TUBE 

1. Loosen the screws (don't remove) holding 
the front picture tube stop bracket. 

2. Remove the picture tube socket, ion-trap, 
and anode connector. 

3. Free one end of the hold-down strap. 

4. Lift up the front of the picture tube to clear 
the front stop bracket and slide the tube forward 
and out. CAUTION: DO NOT EXERT LEVERAGE 
ON THE TUBE NECK WHICH IS IN THE YOKE 
AND FOCUS COIL MOUNT. 

5. PLACE THE TUBE IN AN UNUSED CAR-
TON. 

REMOVAL OF THE 14 IN. PICTURE TUBE 

1. Remove the picture tube socket, ion-trap, 
and anode connector. 

2. Free one end of the hold-down strap. 

V23 V24 V7 

TEST POINT 
FOR V1EWIN 

R.F. 
BAND PASS 

TI 

TOS 
2.7.25MC 
TRAP ADJ. 

V6 

T104 
I9.75MC 
TRAP ADJ. 

VI 

TIOI 

ANTENNA 
INPUT 

V2 

1102 

V 8 

V4 

1107 
27.25MC 
TRAP ADJ. 

T108 
21.25MC 
TRAP ADJ.  

V9 

1109 
I9,75MC 
TRAP ADJ.  

T 106 
21 2 5MC 
TRAP ADJ 

1114 Va0 VIO 

V2I 

MODELS 3100TB, 3100TM, 3101CM, Ch. 
TE 272-1; 3120CB, 3120CM, 3121TM, 
Ch. TE 272-2; 3160CM, Ch. TE 276 

3. Lift up the front of the picture tube to 
clear the front stop bracket and slide the tube 
forward and out. CAUTION: DO NOT EXERT 
LEVERAGE ON THE TUBE NECK WHICH IS IN 
THE YOKE AND FOCUS COIL MOUNT. 

4. FLACE THE TUBE IN AN UNUSED CAR-
TON. 

NOTE: If it is necessary to loosen the bottom-
support-bracket, and drop it down to allow the 
tube to slide out, first mark the fixed position of 
the bracket on the chassis since this position is 
correct for proper alignment of the picture tube 
face with the cabinet mask. When the tube is re-
placed the front-bottom-support-bracket can 
then be adjusted to the marked position. 

REMOVAL OF THE 16IN. PICTURE TUBE. 
Follow the procedure for the 121/2 in. picture 
tube---. When freeing the hold-down strap, also 
remove the metal strut mounted between the 
hold-down strap, and the yoke mount. This will 
allow the hold-ddwn strap to be lifted up. 

ANODE 
CONNECTOR 

Chassis Top View TE 272-1, TE 272 -2 

ION TRAP 

YOKE MOUNT 

FOCUS CO:L 
ADJUST MENT 

VII SCREWS 

LOOSEN TO ADJUST 
DEFLECTION YOKE 

SPEAKER 
SOCKET 

V12 

VIS 

V IS 

VI8 

PL ICT 

FUSE 

,N17 

7113 
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ON-OFF 
VOLUME RI 13 

V12. 

VIS 

T111-I 

C198 

V8 

C 157 
A G C 
BY-PASS 

V14 

T 107 
24 8MC 
ADJ 

VI9 

V13 

L 114 

V16 

HORIZ. 
FREQ. ADJ.  

BLOCKING 
WAVEFORM ADJ.  

T1I2 

L105 
TEST POINT®  

Lile 

V17 

f 

VI 1 

HORIZ LIN. 
ADJ. 

HORIZ. DRIVE 
ADJ. 

PART NO. 

/. 

VERT. HOLD HORZ. HOLD BRIGHTNESS AGC HE'GHT R183 
RI81 R2I7 RI20 RI61 IERt LIN. 

RI89  

- ---, FOCUS 

 ' -l-r----

HORIZ. LOCK TEST POINT TEST POINT - I24V VIO T108 - 57V V20 +224V 
ADJ. 

DESCRIPTION 

A22572 Shield, Min. Tube. 
A20304 Socket, Tube, Octal, 1 1/2in. centers 
C20305-1 Socket, Octal, Phenolic 
A20306 Socket, Octal, Ceramic 
A20310-3 Socket, 7 Contact, Min. Wafer 
A20274 Socket, 9 Contact, Min. Wafer 
C22486-1 Socket, Picture Tube 
A19552 Socket, Phono 
A22633 Sozket, R-F Input 
A22642 Socket, Speaker Leads 
A22655 Socket Shell, Yoke te Focus Coil Leads 
A22440 Socket Mtg. Ring. IB3GT/8016 
A22474 Spring Focus Coil 
A22433 Strap Yoke Mtg. 
AC22632-I Strap, Kinescope Hold Down 
A22549 Switch, Width 
A22772 Switch, Phono 
A21189 Terminal, Female, Hi-Voltage Capacitor 
C22398 Transformer, Converter, Ti 
C22498 Transformer, 1st Pix 1-f, T104 
C22502 Transformer, 2nd Pix I- f, T105 
C22555 Transformer, 3rd Pix 1-f, T106 
C22556 Transformer, 4th Pix 1-f, T107 
C22557 Transformer, 5th Pix l- f, T109 
C22565 Transformer, Sound I- f, T101 
C22566 Transformer, Discriminator, T102 
C22446 Transformer, Vertical Oscillator, T110 
C22905 Transformer:Choke, Vertical Output, 

T111-1 
C22563 Transformer, Horizontal Oscillator, T112 
C22564 Transformer, Horizontal Output, T113 
C22808 Transformer, Horizontal Output, T113-1 

m CHANNEL 

FINE TUNING 

• 

1105 V7 

V24 27 2 5 MC. 
TRAP ADJ. 

TEST POINT 
MEASURING 
POINT (ACC) 

V7 

26 3 MC 
ADJ. T105 

V6 

ADJ. 1104 

21.95 MC 
ADJ. T106 

VI 
 V2 0 TEST POINT 

T 101 

T103 

TIO2 

V 3 

0 TEST POINT 

V4 

VS 

V9 
22.65MC 
ADJ. T109 

C176 
+165V 

TEST POINT 

TEST POINT 

V23 

V22 

T 1 

T 106 
21.25MG 
TRAP ADJ 
V6 
V 1 

T 101 

T 104 
I9.75MC 

V 8 

V2 

ANTENNA 
INPUT  

r1o2 
V2.5 
T107 
27.25MC 
TRAP ADJ. 

V 3 
V 5 
V4 
108 

21.25MC 
TRAP ADJ. 

V 9 

T114-1 

f09 
19.75 MC 
TRAP ADJ. 

V20 VIO 

Chassis Bottom View TE 272-1, TE 272-2 

C2249'7 Transformer, Audio Output, T103 
E22571 Transformer, Power, T114 
E22807 Transformer, Power, T114-1 
C22558 Trap, Sound, T108 
C22501 Trap, 4.5 mc., L105 
AE225504 Tuner Unit (10m, and 12 1/2 in.) 
AE22550-2 Tuner Unit (16 In.) 
A225'14 Wafer, Electrolytic Mtg. 
A22478 Yoke, Rubber Channel 
C22575 Yoke, Deflection, L111, L112, L109, L110, 

R190, R191, C179 
A22418 Capacitor, Double Trimmer, C186A, C186B 

A22413 

C20290-100 

A22410 

A22623 

C22702 

C20300-101 

C20290-101 

C20301-121 

C20290-181 

A22412 

Capacitor, Mica, 5mmfd, :F: 20%, 1500 V., 
C180 

Capacitor, Mica, 10 mmfd, 10%, 500 V., 
C130 

Capacitor, Mica, 33 mmfd, f. 10%, 1000 V., 
C145 

Capacitor, Mica, 56 mmfd, 10%, 1000 V., 
Yoke 

Capacitor, Ceramic, 82 mmfd, 5%, 500 V,, 
C138 

Capacitor, Ceramic, 100 mmfd, + 500 V., 
C106 

Capacitor, Mica, 100 mmfd, + 10%, 500 V., 
C167 

Capacitor, Ceramic, 120 mmfd, .1› 10' 500 V., 
C125 

Capacitor, Mica, 180 mmfd + 10c, 500 V., 
C169 

Capacitor, Mica, 180 mmfd, + 5%, 1000 V., 
C190 

PARTS LIST 
A22809 Capacitor, Hi- Voltage, 250 mmfd, 20 KV., 

C204 
A22411 Capacitor, Mica, 270 mmfd, + 10%, 1000 V., 

C135, C142, C154, C203 
C20301-271 Capacitor, Ceramic, 270 mmfd, + 500 

V., C113, C114, C126 
C20290-391 Capacitor, Mica, 390 mmfd, + 10%, 500 V., 

C168, C187 
C20300-471 Capacitor, Mica, 470 mmfd, + 10%, C152-1 
A22496 Capacitor, Hi-Voltage, 500 nimfd, 20 KV, 

C181, C201 
C20290-561 Capacitor, Mica 560 mmfd, + 10%, 500 V., 

C128, C129, d205 C20291-473 
C20300-152 Capacitor, Ceramic, 1500 mmfd, + 20%,500 V., 

C20295-103 

C20296-103 

C20324-103 

C20292-223 

C20296-333 

C20300-152 C101, C102, C103, C107, C108, C109, C20292-473 
Coned. C131, C132, C139, C133, C140, C143, 

C144, C147, C148, C149, C150, C151, 
C15“156, C159, C161, C197 

C20295-102 Capacitor, Molded Paper, 011 Filled, . 001 
mfd, + 600 V., C165 

C20295-222 Capacitar, Molded Paper, Oil Filled, .0022 
mfd, + 20%, 600 V., C116, C118, C170, 
C192 

C20324-222 Capacitor, Molded Paper, Oil Filled, .0022 
mfd, 5 c, C188 C20292-224 

C20295-472 Capacitor, Molded Paper, Oil filled, . 0047 
mfd, + 204„ 600 V., C115, C122, C171, C20291-474 
C172 

C20324-472 Capacitor, Molded Paper, Oil Filled, .0047 A22416 
+ 5%, 600 V., C173 

C20292-103 Cà-pacitor, Molded Paper, . 01 mfd, + 20%, 
400 V., C117, C163 

C20295-473 

C20296-473 

C20295-104 

C20291-224 

A22417 

e 

Chassis Top View TE 276 

VII 

Capacitor, Molded Paper, Oil Filled, . 01 
mfd, + 20%, 600 V., C195, C196, C199, 
C200 

Capacitor, Moldea Paper, Oil Filled, . 01 
mfd, + 20%, 1000 V., C119 

Capacitar, Molded Paper, Oil Filled, . 01 
+ 5%, 600 V., C189 

Ca-pacitor, Molded Paper, Oil Filled, . 022 
mfd, + 20%, 400 V., C194 

Capacitar, Molded Paper, Oil Filled, .033 
mfd, + 20%, woo V., C183 

Capacltar, Molded Paper, Oil Filled, . 047 
mfd, + 20%, 200 V., C162, C178, C202 

Capacitar, Molded Paper, Oil Filled, .047 
mfd, + 20%, 400 V., C124, C166 

Capacitar, Molded Paper, Oil Filled, . 047 
mfd, + 204 600 V., C174, C191 

Capacitar, Molded Paper, Oil Filled, . 047 
mfd, + 20%, woo V., C182, C184 

Capacitar, Molded Paper, Oil Filled, 0.1 
mfd, + 20%, 600 V., C123, C175 

Capacitar, Molded Paper, Oil Filled, 0.22 
mfd, + 20%, 200 V., C164 

Capacitor, Molded Paper, Oil Filled, 0.22 
mfd, + 20%, 400 V., C185, C193 

Capacitor, Molded Paper, Oil Filled, 0.47 
mfd, + 20%, 200 V., C158 

Capacitar, Electrolytic, 5 mfd, 50 V., 
C157 

Capacitor, Electrolytic, 25 mfd, 50 V., 
C160 

C 198 

A22783 

C22422-1 

C22422-2 

C22422-3 

C22422-4 

C20308-33 

C2033-39 

C20308-51 

C20061-100 
C20061-150 
C22381-390 

C20070-390 
C20070-470 
C20061-470 
C22381-680 
C22381-820 
C22381-101 
C20334-101 
C20061-151 

V2I 

V12 

VIS 

T110 

SPEAKER SOCKET 

C 177 

C 121 

C. 120 

YOKE MOUNT 

V14 

V19 

V26 

Vi3 

LOOSEN TO 
ADJUST DEFLECTION 
YOKE 

VI8 

VI6 

VI7 

T113- I 
SW 02 

INTERLOCK 

Capacitor, Electrolytic, 40 mfd, 450 V., 
C198 

Capacitor, Electrolytic, 60, 10, 10) C120 
mfd, 450 V., 20 mfd, 150 V., ) 

Capacitor, Electrolytic, 40, 40, 10 mfd, 
450 V., Cl?? 

Capacitor, Electrolytic, 40, 10 mfd,)C121 
450 V., 80 mfd, 200 V., )C198 

Capacitor, Electrolytic, 40 mid, 450)ci76 
V., 90, 50 mfd, 150 V., 

Resistor, Wire Wound, 1/2 watt, 3.3 ohms, 
+ 10%, R202 

Re-sistor, Wire Wound, 1/4 watt, 3.3 ohms, 
+ 10%, R202-1, R226 

Resistor, Wire Wound, 1/2 watt, 5.1 ohms, 
+ 10%, R110 

RiSistor, 1/2 watt, 10 ohms, + 20%, R136 
Resistor, 1/2 watt, 15 ohms, + 20%, R198 
Resistor, 1/2 watt, 39 ohms + 10% 11142, 
R152 

Resistor, 1 watt, 39 ohms, + 10%, 11206 
Resistor, 1 watt, 47 ohms, + , R209 
Resistor, 1/2 watt, 47 ohms, + 20 c, R207 
Resistor, 1/2 watt, 68 ohms, + 10 R148 
Resistor, 1/2 watt, 82 ohms, + 10%, R102 
Resistor, 1/2 watt, 100 ohms:-+ 10%, R132 
Resistor, 4 watt, 100 ohms, + R197 
Resistor, 1/2 watt, 150 ohm i, + 20%, 

11101, R141, R146, R150 - 

CHASSIS TE 272-1, 
TE 272-2, TE 276 Q
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MODELS 3100TB, 3100T:1, 3101CM, Ch. 
TE 272-1; 3120CB, 3120CM, 3121TM, 
Ch. TE 272-2; 3160CM, Ch. TE 276 

PART NO. 

C20302-151 
C22381-151 

C22381-22i 

C20070-681 

C22499 

C20061-102 

C22381-122 

C20302-152 
C20302-182 

C22381-222 

C22381-272 

C22382-332 
C22381-332 

C22381-472 

C22381-562 

C20070-562 
C22382-562 

C20070-562 
C20302-682 

C22383-682 
C20070-682 
C22381-682 

C22381-822 

C22382-822 

C22383-822 
C22381-103 

C22382-103 

C20302-123 

C22381-123 

C20070-153 

C22382-183 

C20061-223 

C22381-223 

C22381-273 

C20061-473 

C22381-473 

C22381-563 

C22381-683 

C22382-753 

C22381-823 

C22382-104 

C22381-104 

PARTS LIST (Cont'd) 

DESCRIPTION  

Resistor, 2 watt, 150 ohms, + let„ R223 
Resistor, 1/2 watt, 150 ohm i, + 10%, 
R139 - 

Resistor, 1/2 watt, 220 ohms + 10j0 
R130 

Resistor, watt, 680 ohms, + 10%, R117 

Resistor, Wire Wound Metal Case, 650 
ohms, + 10%, 6 watts, R192C 650 ohms, 
+ 10%7.6 watts, R192B 850 ohms, ± 
ro%, 12 watts, R192A 

Resistor, 1/2 watt, 1000 ohms, + 20%, 
R107, R137, R147, R151, R154, R200, 
R140, R142 

Resistor, 1/2 watt, 1200 ohms, + lek_ ,  
R103 

Resistor, 2 watt, 1500 ohms, + 10%, R231 
Resistor, 2 watt, 1800 ohms 7 10% R118 P P P 
R193 _ 

Resistor, 1/2 watt, 2200 ohms, + 10%, 
R124 

Resistor, 1/2 watt, 2700 ohms, ± 10%, 
R164, R185 

Resistor, 1/2 watt, 3300 unms, + 5%, R138 
Resistor, 1/2 watt, 3300 ohms, 7 lek, 
R225 

Resistor, 1/2 watt, 4700 ohms, + 10%, 
R170 

Resistor, 1/2 watt, 5600 ohms, + 10%, 
RI65, R176 

Resistor, 1 watt, 5600 ohms, + 10%, R224 
Resistor, 1/2 watt, 5600 ohms, + 5%, 

R134, R143, R155 
Resistor, 1 watt, 5600 ohms, + 10%, R125 
Resistor, 2 watt, 6800 ohms, + R194, 
R195 

Resistor, 1 watt, 600 ohms, + 5%, R138 
Resistor, 1 watt, 6800 ohms, 7 10%, R205 
Resistor, 1/2 watt, 6800 ohms, + 10%, 

R1'14 
Resistor, 1/2 watt, 8200 ohms, ± 10%, 
R178, R179, R222 

Resistor, 1/2 watt, 8200 ohms, 5%, 
R145, R158, R186, R215 

Resistor, 1 watt, 8200 ohms, + 5%, R127 
Resistor, 1/2 watt, 10,000 ohms, ± 10%, 
R204 

Resistor, 1/2 watt, 10,000 ohms, ± 5%, 
R149, R153 

Resistor, 2 watt, 12,000 ohms, ± 10%, 
R129 

Resistor, 1/2 watt, 12,000 ohms, ± 10%, 
R119, R230 

Resistor, 1 watt, 15,000 ohms, + 10%, 
R173 

Resistor, 1/2 watt, 18,000 ohms + 
R156 

Resistor, 1/2 watt, 22,000 ohms, .1. 
R106, R111 

Resistor 1/2 watt, 22,000 ohms, ± 10%, 
R104, R177, R212 

Resistor, 1/2 watt, 27,000 ohms, ± 10%, 
R169 

Resistor, 1/2 watt, 47,000 ohms, + 20%, 
R105 

Resistor, 1/2 watt, 47,000 ohms, + 10%, 
R168 

Resistor, 1/2 watt, 56,000 ohms, + 10'o, 
R203 

Resistor, 1/2 watt, 68,000 ohms, + 10%, 
R218 

Resistor, 1/2 watt, 75,000 ohms, + 
R157-1 

Resistor, 1/2 watt, 82,000 ohms + 10',., 
R112 

Resistor, 1/2 watt, 100,000 ohms, 2. 5%, 
R108, R109 

Resistor, 1/2 watt, 100,000 ohms, + 10'.,., 
R163, R185, R210-1 

PART NO.  

C22383-104 

C200'10-124 

C20061-154 

C22381-154 

C22383-154 
C20302-184 

C22381-224 

C22381-334 

C20061-474 

C22381-564 

C22382-824 

C22381-105 

C20103-105 
C22382-155 

C22382-185 

C22381-225 

C22383-275 
C22381-395 

C20061-106 

C22381-106 

R22674 
Ft22674-2 
Ft22776-1 
Ft22784-1 
R22870-1 
R22784-2 
R22836-1 
C22680 

C22680-2 
C22794-1 

C22794-2 
AE22841-1 
C22678 

022681 

D22681-2 

C22687-2 

C22687-4 

C22687-1 

C22687-3 

022675 
D22675-2 
E22767-1 
E22767-2 
E22768-1 
A22869 
C22568 
A22682 
A22682-2 
A22683 
A22683-2 

DESCRIPTION  

Resistor, 1 watt, 100,000 ohms, + 5%, 
11214 

Resistor, 1 watt, 120,000 ohms, ± 10%, 
R210, R216 

Resistor, 1/2 watt, 150,000 ohms, 20%, 
R167 

Resistor , 1/2 watt, 150,000 ohms, R211, 10%,R.221 

Resistor, 1 watt, 150,000 ohms, 5%, R213 
Resistor , 2 watt, 180,000 ohms, look, 

R227, it228, R229 
Resistor, 1/2 watt, 220,000 ohms, 10%, 

R128, R182, 11233 
Resistor, 1/2 watt, 330,000 ohms, look, 
R115, R166 

Resistor, 1/2 watt, 470,000 ohms, 20%, 
11116 

Resistor, 1/2 watt, 560,000 ohms, 1090, 
11162, 11201, R160-1 

Resistor, 1/2 watt, 820,000 ohms, 5%, 
R219 

Resistor, 1/2 watt, 1 megohm, 10%, 
R172, 11208 

Resistor, 1 watt, 1 megohm, 20%, R199 
Resistor, 1/2 watt, 1.5 megohm, 5%, 

11180 
Resistor, 1/2 watt, 1.8 megohm, 5%, 
R159 

Resistor, 1/2 watt, 2.2 megohms, 10%, 
R2I2, 1/122, R184, R187 

Resistor, 1 watt, 2.7 megohms, 5%, 11220 
Resistor, 1/2 watt, 3.9 megohms, 10%, 
R175 

Resistor, 1/2 watt, 10 megohms, 20%, 
R114 

Resistor, 1/2 watt, 10 megohms, 10%, 
11171 

Cabinet, Mahogany, 3100TM 
Cabinet, Lime Oak, 3100TB 
Cabinet, Mahogany, 3101CM 
Cabinet, Mahogany, 3120CM 
Cabinet, Mahogany, 3121TM 
Cabinet, White Oak, 3120CB 
Cabinet, Red Mahogany, 3160CM 
Cover, Back, Cabinet, 310011d and 
3101CM 

Cover, Back, Cabinet, 3100TB 
Cover , Back, Cabinet, 3120CM and 
3121TM 

Cover, Back, Cabinet, 3120CB 
Cover, Back, Cabinet, 3160CM 
Cover, Bottom, Outside, 3100TN and 
3101CM 

Door, Control, Mahogany - Models 3100TM, 
3101CM, 3121TM, 3160CM 

Door, Control, Blonde - Models 3100TB, 
3120CB 

Escutcheon, Channel Indicator, Mahogany - 
Models 3100TM, 3101CM, 3121TM, 
3160CM 

Escutcheon, Channel Indicator, Blonde - NOTE. 
CHANNEL SELECTOR Models 3100'TB, 3120CB 

1 Escutcheon, Volume and Picture, SHOWN CHANNEL 3. 
Mahogany - Models 3100TM, 3101CM, 
3121TM, 3160CM. 

Escutcheon, Volume and Picture, Blonde - 
Models mars, 3120CB 

Glass, Safety, 3100TM and 3101CM 
Glass, Safety, 3100TB 
Glass, Safety, 3120CM and 3121TM 
Glass, Safety, 3120CB 
Glass, Safety, 3160CM 
Ion Trap, 16 in. chassis 
Ion Trap, 10in. and 12 1/2 in. chassis 
Knob, Channel Selector, Mahogany 
Knob, Channel Selector, Blonde 
Knob, Fine Tuning, Mahogany 
Knob, Fine Tuning, Blonde 

ANT 

ANT 

12 

PART NQ. 

A22684 
A22684-2 
A22685 
A22685-2 
A22686-1 
A22686-2 
A22686-3 
022749 
D22792 
E22837 
D22899 

PARTS LIST (Cont'd) 

DESCRIPTION  

Knob, Volume, Mahogany 
Knob, Volume, Blonde 
Knob, Picture, Mahogany 
Knob, Picture, Blonde 
Knob, Vertical Hold 
Knob, Horizontal Hold 
Knob Brilliance 
Mask, 10in. Picture Tube 
Mask, 12 1/2 in. Picture Tube 
Mask, 16 in. Picture Tube 
Safety Glass Bottom Mtg. Rail, 3100TM 
and 3101CM 

D22790-1 Safety Glass Bottom Mtg. Rail, 3120CM 
and 3121TM 

Safety Glass Bottom Mtg. Rail, 3120CB 
Shield, Control 
Speaker, Sin. x 7 in., PM, Models - 3100TM, 
3100TB, 3121TM, 3101CM 

D22790-2 
A22670 
C22475 

PART NO. 

022791 

A22688 
A22708 
A22707 
A22706 
A22673 
AD23195-1 

AD23195-2 
C22789-1 
C22793 
A22689 
A22788 
A22795 
A22889 
A22840 
AC22885-1 
A22868 

DESCRIPTION 

Speaker, 10in., PM, Models 3120CM, 
3120CB, 3160CM 

Spring, Escutcheon 
Spring, Knob, Channel and Picture 
Spring, Knob, Volume 
Spring, Knob, Fine Tuning 
Terminal Board, Antenna Lead-in 
Loop Antenna Assembly, 10in. and 12 1/2 

in. models 
Loop Antenna Assembly, 16 in. model 
Metal Grille, 3101CM 
Metal Grille, 3120CM 
Carton with fillers, 3100TB and 3100TM 
Carton with fillers, 3101CM 
Carton with fillers, 3120CM and 3120CB 
Carton with fillers 3121TM 
Carton with fillers, 3160CM 
Tube Hold Down Strap, 3160CM 
Interlock Switch, 3160CM 

ARVIN BRANDED RECEIVING TUBES 

TYPE LIST TYPE 
PRICE  

6AB4 
6AL5 
6BG6G 

RF AMPLIFIFP 

V22 

$2.65 6AG5 
2.00 6AU6 2.00 
4.80 1 B3GT -8016 3.20 

C4 

2 5 Paiii F 

-J 

in 

.5mm F 

TELEVISION 
PICTURE 
TUBES 

LIST TYPE LIST TYPE LIST TYPE LIST 
PRICE PRICE PRICE PRICE 

$2.65 6AV6 $ 1.50 5U4G $1.50 10BP4 $34.75 
6K6GT 1.50 6SN7GT 2.20 12LP4 43.00 
12AU7 2.40 6W4GT 1.80 16AP4 74.50 

CONVERTER 

NOTE V23 SOCKET IS WIRED 
FOR EITHER 6AB4 ce 
6C4. V24 

.25.414, 

CS 

view a-r SAND PASS 
were Score CobrECTID 

ree, POiNT ON 
Top OF TUNER 
uNiT) 

TUNER UNIT AE22550 - I 

7 

15 r 

o4  

5'23 

e _re-&-n_e4 3 

C. 1 

el-

 V24C 3 
4 -

V22/\ 

00 \-03 

Cab 

«pi 
mmr 

et 215V 

BROWN 
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ARVIN CHASSIS TE 272-1 TE 272-2 
CIRCUIT DIAGRAM NOTES 

I ARROWS AT CCNTROLS INCICArE CLOCKWISE ROTATION. 

2 FOR RESISTANCE Ate DC VOLTAGE MEASUREMENTS SET 

THE AGO THRESHOLD AND BRIGHTNESS CONTROLS 

MAXIMUM CCUNTERCLOCKWISE AND VOLUME CONTROL 

CLOCKWISE 

3 RESISTANCES SHOWN ARE IN OHMS K. I000 

4 CAPACITANCE VALUES LESS THAN I ARE IN AIFD 

AND MORE THAN I IN MMFD 

5 OC VOLTAGES BETWEEN TUBE PINS AND CHASSIS 

ARE READ WITH VOLTOHMYST USING A 100K OHM 

ISOLATING RESISTOR ON THE PROBE - ANTENNA 

TERMINALS SHORTED - LINE VOLTAGE 117 V, 60-. 
6 PIN VOLTAGES AFFECTED BY HORIZONTAL AND 

VERTICAL CONTROLS ARE TYPICAL FOR A PICTURE 

ADJUSTED TO SYNC AND LINEARITY 

7 PIN VOLTAGES AFFECTED BY PICTURE CONTROL, 

R131, ARE SHOWN WITH ARROWS GIVING APPROX-

IMATE RANGE OF VOLTAGE EFFECTED. 

8 OSCILLATOR INJECTION VOLTAGE MEASURED FROM 

THE TUNER TEST POINT TO CHASSIS IS APPROX-

IMATE 1.8 V ON ALL CHANNELS 

9 WITH THE CONDITION OF A SNOWFREE PICTURE, 

AGC SET PROPERLY, AND PICTURE IN SYNC THE 

BIAS ON PIN 2, VI IA, SHOULD BE ABOUT - 2.4 V, 

THE DETECTED VIDEO SIGNAL SHOULD BE ABOUT 
3.7V PP, AND FOR WAVESHAPES USE OSCILL-

OSCOPE WITH 100,000 CYCLE VERTICAL RES - 

PONSE AND USE A 100K OHMS ISOLATING RES -

ISTOR ON SCOPE LEAD. 

NOTED CHASSIS DIFFERENCES IN 
EARLY PRODUCTION- IN SOME CHASSIS 

CI52 WAS 1500 MMFD 

2 RI60 WAS 470K OHMS. 

3 T III WAS A 4 TERMINAL TRANSFORMER 

AND CI78 CONNECTED TO GROUND 

4 RIS? WAS 120K OHMS 

5 RI98 WAS 10 OHMS ( 15 OHMS IMPROVES 

CENTERING 
6 NO PH ONO JACK AND PHONO SWITCH 

WAS USED 

7 13197 WAS 330 OHMS AND 8196 WAS 
2250 OHMS ( tea 12 CHASSIS ONLY ) 

TE 272 - I TE 272 - 2 

RES ISTANCE CHAR T 

PIN 
1 

PIN 
2 

PIN 
3 

PIN 
4 

PIN 
5 

PIN 
6 

PIN 
7 

PIN 
8 

VI 0 0 0 0 6 K 56K 82 - 
V2 22K 0 0 0 55K 18 K 0 - 
V3 - ICOK 20 0 20044 0 100K - 
V4 IONEG 0 0 0 140K MOK 350K - 
VS - 0 6.5K 6.2 K 500K - 0 1.7 K 
V6 6.7K 39 0 0 6 K 6K 39 - 
V7 10K 68 0 0 6K 6K 68 - 
V8 55K 39 0 0 11.5K 5.5K 39 - 
V9 0 150 0 0 14 K 5.5K 150 - 
V10 I K 3.9MEG 0 0 . 540 0 6.8 K - 
VII 56K 66K 1.2K 0 0 19 K 32K 57K 

VIE 2.IMEG I MEG 1.1K 350K 19K 540 0 0 

V13 2COK 30K 350K II K 8 K 93K 0 0 
V14 

VIS 

I-1.6 
900K 

- 

20K 

0 

0 „39I.EG 

7 K 716 

5.5K 

2>EG 

7.5K 0 

0 

0 

900K 300 K 260 K 3DOK 1.1 K 0 0 

VIT 0 , 2K - 'AEG I2K 0 12 5K 

VR3 INF - iN F - - IN F - 

V19 - - 220K - 56K - 0 0 

V20 - 55 K - 1.1 K - I 1 K - 55K 

V2I 0 1.IAEG ;SY 3.71: FO - - 

V22 NO K 0 0 0 15 K 38K 0 - 

V23 

1V24 

1 I MEG 0 0 0 5.8 K 87K 0 - 

13 K - 0 0 I3K 22K 470 - 
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TE 276 

RESISTANCE CHART 

PIN 
1 

PIN 
2 

PIN 
3 

PIN 
4 

PIN 
5 

PIN 
6 

PIN 
7 

PIN e 
VI 0 0 0 0 6K 56K 82 - 

V2 22K 0 0 0 5.5K 18K 0 - 
V3 - 100K 2.0 0 200K 0 100K - 

V4 win o o 0 140K 140K 350K - 
V5 1700 0 6.5K 62K 5COK - 0 1.7 K 

V6 6.76 39 0 0 6K 6K 39 - 

V7 10K 68 0 0 6K 6K 68 - 

V8 5.5K 39 0 0 II5K 5.5K 39 - 
V9 0 150 0 0 I4K 5.5K 150 - 

Ve IK 3.914EG 0 0 540 0 68K - 
VII 56K 6.8K 1.26 0 0 19 K 3.2K 5.7K 

VIS 2.IMEG INEG 1.1K 350K I9K 540 0 0 
VI3 2006 30K 350K IIK 8K 93K 0 0 

VI4 903K 20K 0 39NEG,5.5K 7.5K 0 0 
VIS - 0 7K 7K 2.211.EG 0 
V16 900K 300K 250K 300K 1.1 K 0 0 
VI7 

cm,_-.-- 
tux 0 I.2K - IMEG I.2K 0 12.56 

V18 , INF. - 1NF - - INF. - 
V19 - - 220K - 5.5K - 0 0 

V20 - 5.56 - 1.1 K - 1.1 K - 5.5K 
WI 0 LIMEG Ze IV nIS I2 - - - 
V22 140K 0 0 0 I5K 

58K 

35K 0 - 
V23 LINEG 0 0 0 87 K 0 - 

V24 13 K - 0 0 13 K 22 K 470 - 
V25 - 55K - IIK - 1.IK - 5.5K 
V26 e INF - INF - - INF - 
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CIRCUIT DIAGRAM NOTES 

I MONS AT CCHTROLS INDIUM CLOCKWISE ROTATION. 

2FOR RESISTANCE AN) DC VOLTAGE MEASUREMENTS SET 
THE AGC THRESHOLD AND BRIGHTNESS CONTROLS 

MAXIMUM COUNTERCLOCKWISE AND VOLUME CONTROL 

CLOCKWISE. 

3 RESISTANCES SHOWN ARE IN OHMS K. 1000 

4 CAPACITANCE VALUES LESS THAN I ARE IN MFD 

APIO MORE THAN 1 IN MMFD. 

5 DC VOLTAGES BETWEEN TUBE PINS AND CHASSIS 

ARE READ WITH VOLTOHNYST USING A 100K OHM 

ISOLATING RESISTOR ON THE PROBE - ANTENNA 

TERMINALS SHORTED - LINE VOLTAGE 117 V, 60^, 

6 PIN VOLTAGES AFFECTED BY HORIZONTAL AND 

VERTICAL CONTROLS ARE TYPICAL FOR A PICTURE 

ADJUSTED TO SYNC AND LINEARITY. 

7 PIN VOLTAGES AFFECTED BY PICTURE CONTROL, 

RI31, ARE SHOWN WITH ARROWS GIVING APPROX-

IMATE RANGE OF VOLTAGE EFFECTED. 

6 OSCILLATOR INJECTION VOLTAGE MEASURED FROM 

THE TUNER TEST POINT TO CHASSIS IS APPROX-

IMATE 1 8V ON ALL CHANNELS. 

9 WITH THE CONDITION CF A SNOWFREE PICTURE, 

AGC SET PROPERLY, AND PICTURE IN SYNC THE 

BIAS ON PIN 2, VI IA, SHOULD BE ABOUT - 2.4V, 

THE DETECTED VIDEO SIGNAL SIOULD BE ABOUT 
3.7V PP, AND FOR WAVESHAPES USE OSCILL-

OSCOPE WITH boo,000 CYCLE VERTICAL RES-

PONSE ANO USE A 100K OHMS ISOLATING RES-

ISTOR ON SCOPE LEAD. 

NOTED CHASSIS DIFFERENCES IN 
EARLY PRODUCTION- IN 9DME CHAIS. 

I CI52 WAS 1500 MMFD. 

2 R160 WAS 470K OHMS 

3 7111 WAS A 4 TERMINAL TRANSFORMER 

AND CI78 CONNECTED TO GROUND 

4 RI57 WAS 120K OHMS 

5 R198 WAS 10 OHMS ( 15 OHMS IMPROVES 

CENTERING) 
6 NO PHONO JACK AND PHONO SNITCH 

WAS USED. 
RI97 WAS 330 OHMS AND R196 WAS 

2250 OHMS ( 10'612' CHASSIS ONLY ) 

V22 
V23 
V24 
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SUBJECT: Condition of One Wide Vertical Bieck Bar Dividing the Picture 
in Half Caused by High Resistance Short of C167. 

The condition of one wide vertical black bar dividing the picture in half 
with the normal right side of the picture appearing on the left and left 
side on the right can te caused by C167 developing a high resistance short 
of 3 to 4 megohms. 

The fault could prove to be difficult to find since normally the logical 
location of such a horizontal sync trouble would be in the horizontal osc-
illator and control circuit of V16. 0167 connects between pin 2 of V1OA 
end pin 2 of V14A. 

SUBJECT: Buzz in the Speaker With Volume Control at Minimum 

Reoently the vertical output transformer, 1111, was changed to an auto-
transformer with 3 leads Instead of 4 in production. _ 

VIS 

OLD 

Till RIG,T WAY 
VIS 

C178 

LiJC177c. 

_ 

If C178 is left with one side hooked to ground, vertical buzz will be pre-
sent in the speaker. In those receivers in which this fault exists Cl7c, 
should be connected to the junction of R200 and C177C instead of ground. 
The location of C177C is shown on the "chassis - Bottom View" diagram in 
the preliminary service manual. 

Two other possible sources of audio buzz are as follows: 

1. The white and orange lead from pin d of V11B, the video amplifier being 
too loose and dressed close to the volume control terminals. Re-dress this 
lead. 
2. C121C, 80MFD, having an undesirable power factor or being leaky. Re-
place such e capacitor. 

SUBJECT: Focus Control on the 12 1/2" Chassis. 

Some 12 1/2" receivers may exhibit lack of sufficient range of tte Focus 
Control to properly focus the. raster. A component change is being exec-
uted in production to eliminate this possibility for future production. 

Any 12 1/2" set in the field can have this fault corrected quickly and 
easily by the following procedure without pulling the chassis from the 
cabinet. 

1. Remove the bottom cabinet cover exposing a major portion of the chassis 
wiring. 
2. On the front-side flange of the chassis two terminals strips are moun-
ted in line. One of these terminals strips has on its end terminal a 330 
ohm, 2 watt, and a 100 ohm, 1/2 watt tied to it. Also, 2 red wires join 
on this terminal. 
3. Connect one side of an 1800 ohm, 2 watt, 10% resistor to this terminal. 

4. Viewing the chassis from the bottom,one can see another terminal strip 
(6 terminals) mounted on the main chassis below the above two which are on 
the front flange. 
5. A Green lead coming from the focus coil connects to a terminal beside 
the ground lug of the terminal strip. 
6. Connect the other end of the 1800 ohm resistor to this point. 

This 1900 ohm, 2 watt, shunt resistor across the focus coil will improve 
the range of the Focus Control satisfactorily. 

SUBJECT: Buzz in the Audio on Strong Signals 

In some locations of strong signal strength " Vertical buzz" is present in 
the audio. This buzz can be tuned to minimum by the fine tuning control 
when tuned carefully for best sound reception. The following change is 
now incorporated in present production improving the AGC characteristic: 

Change R157 from 120K to 75K. 
This greatly reduces the buzz in the audio end makes the fine tuning less 
critical. 

SUBJECT: Buzz in the Audio on Strong Signals, Models 3100, 3101, 3120, 
3121, 3160 

In some locations of strong signal strength " vertical buzz" is present in 
the audio which can be tuned to a minimum by the fine tuning control when 
tuned to a minimum by the fine tuning control when tuned carefully for best 
sound reception. The following change can be made very easily in the field 
for reducing this buzz in strong signal areas. 

Change R157-2 from 120K to 75K 

R157-2 connects to pin 5 of V12 and is accessible wnen the bottom cabinet  
cover is removed. Soldering a 200K ohm resistor in parallel with the 120K 
UEFI-7.71.11 'e the same as replacing it with a 75K ohm resistor, and is prob-

ably easier. 

SUBJECT: Accentuated white horizontal band near top of raster and touchy 
vertical sync on some 3100TM, 3121TM, 3121CM, 3121CB, 3100CM 
television receivers built this year. 

It has been noted that nome cf the T110, Vertical Oscillator transform-
ers, used in production since January 1, 1950 develope a parasitic wnich 
superimposes an added spike of mpltage onto the return sweep part of the 
vertical sweep waveform. This results in e " hunching" of retrace lines 
about 1" from the top cf the picture casing en accentuated white horiz-
ontal portion which can readily be seen when the brightness is increased. 

A 2.2 megohm damping resistor across the primer/ of T110 ( between the green 
end yellow leads) is being added in production to forestall any such para-

sitic developing. 

The parasitic in some cases results also in very touchy vertical sync. 

SUBJECT: Noted differences in the Chassis TE-272, Model 3100-TM ( 10" Table 
Model, Mahcany). 

1. Early production receivers used the 6C4 tube for the R-f Oscillator. The 
6AB4 tube is now used in production. The 6AB4 cannot replace the 6C4 in 
the early production receivers since the plate of the 64 is pin 5 and the 
plate of the 6AB4 is pin 1. Present production has pin 5 and pin 1 tied to-
gether so the tubes can be interchanged. The 6AB4 is preferred and recom-
mended. 
2. The 10" receiver chassis does not have a width switch, SW102, in some 
receivers the width control, L115, will have been disconnected ( for maxim-
um width). 
3. A 40 ufl electrolytic by-pass to ,'round on the connection between R101 
end the tuner unit does not show on the preliminary manual circuit diagram. 
4. C113 connecte to the - 120V suppl ,: instead of ¡ round as shown on the 
circuit I:8gram. 
5. It has been found that horizontal pulses, coupled into the envelope of 
V13 by the red horizontal lead from the doghouae .'oing to socket, S102, 
being too close to ' 13, prevent ecod interlace. Dressing the leed down to 
the chassis es close as possirle and wedging it away from V13 will aid the 
condition rf good interlace. Future production receivers will have a shield 
on V13. 

SUqJECT: Regeneration in the sound strip of Mo:el 3100-TM, Chassis 7E-272, 
(10" Tatle Model, Mahogany). 

1. In some chassis the blue leed from pin 5 and 6 of V4 to the junction of 
R158 end R159 runs around the socket and input circuit of V6 and in some 
cases causes regeneration. The lead is now being rerouted ( down close to 
the chassis) so that it runs between V5 and T109 and between Vd end T107 
to the junction of R158 and R159. 
2. The shield can of the discriminator transformer, T102, should have its 
mounting nuts holding the can down very tightly. Leakage radiation from 
the bottom of the can could cause regeneration - tightening of the mounting 
nuts in lost cases will eliminate this particular cause of regeneration. 

SUBJECT: Shorted Capacitors Across the Secondary of the Horizontal Output 
Transformer, T113. on the 12 1/2" Chassis. 

Earl” production of the 12 1/2" chassis utilized two 270 mmfd condensers 
in series across terminals 4 and 6 of T113, the horizontal Output Trans-
former. These capacitors in effect lower the Li-Voltage sufficiently to 
allow greater scan end necessary picture width for the 12 1/2" picture 
tube. Breakdown of these condensers resulting in a short across termin-
als 4 end 6 will show up as follows: 

1. No hi-Voltage - therefore no raster. 
2. More frequently there will still he some H-Voltage, but no horiz-

ontal scan. Only a narrow vertical white trace displaced to the 
right will appear on the picture tube. 

Present production is using a . 047mfd, 200V, Molded, Oil-filled capacit-
or across the width control, L115, instead of the two 270mnfd capacitors 
across terminals 4 end 6 of T113. this change is recommended whenever 
the above breakdown trouble occurs end also on any early production 

12 1/2" morel brought in for service to forestall future trouble of this 
nature. 

113.  

ureT.The best connection for the . 047 mfd. capacitor is between ter-
minal 6 of T113 end the switch terminal of SW102 that connects to terminal 
5  

MODELS 3100TB, 3100TM, 3101CM, Ch. 
TE 272-1; 3120CB, 3120CM, 3121TM, 
Ch. TE 272-2; 3160CM, C1-1. TE 276 
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CI31, C144 C20205-19 

CI61 422623.2 

C102 C20205-11 

C123, C149 C20204-101 

C132 C20063-131 

C172 C22412.181 

C108 C20290.331 

C171 00290491 

C169 C20790.541 

C124, C132 C20351.1 
C139, C144 

C158 C23099.102 

CI27, C129, 423078 
C130, CI33, 
C134, C137, 
C138, CI40, 
C141. CI42, 
CI45, C147, 
C141, C151, 
C126 
CI04, CI03 421674 

CI I I, C157 C20293-102 

C167 C.20324152 

C154, C176 C20293-222 

Cl,, C112, C20295472 

C153, C156 

C162, CI63 003311-103 

C117 C20293-103 

CI70 C20324-103 

C113, CI74 C20292.223 

C160 C20293-333 

CI50 C153, C20291..473 
061 

C175 C20293-473 

C139, CI21 00291.104 

C164 C20329 104 

C173, C114 C20291.224 

C119 C20292.224 

C163 C20291-474 

C114 423714 

C110, C1211 423013.2 

CI20 C22422.5 

C113 C224224 

•••••••1••••••1» 

Ikl.roskft 
location Poet No. 

AC23344-1 

419532 

31.104 423245 

423081 

422491.1 

C22568 

123319.1 

411213911-1 

023434 

03433 

D23433 

423039 

423324 

C164 423130.0 

C101 C20205-7 

C106. C122 C20203.9 
C118 

Cln C2020.5-17 

CI33 C20203-18 

C103 2.-20303-12 Copeck«. 33 MAI 210%. TC44220. Coronas 

Uninsuhated . 

Copecks, 47 MAO elm, 300 DCWV. Coronas 

Copocitor. 47 MAW, 100 V Mica -3-10% 

Cops's., 68 Isull -310% 300 DCWV, TC.N220 
Ceramic . 

Copeck., 100 MAU . 20%, C•eorrac Uninsuloted 

Core:W..130 AUAF 2-20% 300 DCWV, Mica 

Copocitor. 180 /AMP -33%, 1000 DCVIV, Mick 

Copocikr, 330 NM? 2-10% 500 DCWV, Mko ............. 

Coped., 390 MM. -310% 500 DCWV, 

Capacitor, 50 MAO -310% 500 DCWV, Mica. 

Copoci., 610 MMF -310% 300 DCWV, Cerolsat, 

Description 

Antenna Terminal à Switch Aes'y. 

Socks& e. prong. Phone 

Switch, Slid., IV.Phono 

Terminal Strip, Antenna . 

Anode Can... L Lead Au's.. 

Boom lender. lon Trap 

Cabinet Red Mohognoy ply. Carton ... 

Cobh.. beck Amombly 

Tube buteiron , Sold lava/ 

Tube Mask 

Safety Gloss 

Rubber Feet with screw for cabinet 

Carton end Fillers 

Calked. ( 101601 MMF, Double Tkowno, 

Capacitor. 1.2 MX! MMF 500 DCWV, Cerornk 
TC.N220 

Capacitor, SAVO 2-10% 500 DCWV, TC.N220 
forensic 

Canoe hu, 7 4142f 2.3 NMI 300 DCWV, Ceramic ... 

Caper,. 22 AUAF 2-10% 500 DCWV Uremia . 

Copocitor. 1000 MM! -310%, 1003 OCV/V, Mk... 

Capacitor, 1000 MMf, 500 V Ilukan 

Copocitor, 3000 MAP Min)ma. 500 DCWV tulton 

Copocitor, .001 MfD 2-20%, 400 DOM?, Oil Paper 

Copocitor, .0013 MID -33%, 600 DCWV, Oa Paper ..... 

[cocci.. .0022 MID 2-20%, 600 DCWV, Oil Paper 

Copocitor, .0047 MID -320%, 600 DCWV, Oil Poper 

Copocitor, .01 MID 2-20%, 60) DCV/V, Oil Paper--

Copocitor, .01 MID 220%, 600 DCWV, Oil Pape.. 

Conoco., .01 MID -33%, 600 DCWV, 011 Paper. . 

Capacitor, .022 MID 2-20%, 400 DCWV, Oil Proper........ 

Copecitor, .033 Mf D 220%, 400 DCWV, Oil Pepe,. 

Copocitor, .047 MID 220%, 400 DCV/V, Oil Paper ..... 

Capacitor, .047 MID 3-20%, 600 DOW, Oil Poe, .. 

Capacitor, .1 MID 220%, 200 DCWV, 04 Pope, 

Cupocitor, . 1 MID -320%, 1000 DCWV, Oil Paper 

Copcnitor..22 MID -320%, 200 DCWV, Oil Pop*, 

Coped., . 22 MID 2-20%, 400 =WV. Oil Po.. 

Commie., .47 MID 3-20%, 200 DCWV, Oil Paper .. 

Coped., 4 MID +100% v-10%, 300 DCWV, 
Electrolytic . 

Copocitor, 3 MED 150 OCV/V, Electrolytic 

Capacitor, (30, 450V-40, 350410, 2004, 40-330V, 
MF Electrolytic 

Capacitor, ( 10, 430410, 3304.80, 2004.100, 304 
MI Electrolytic 

1118 C23061.1 Choke, Filter 

L110, LIII 423095 
1112, 1119 

1113 C229051 Choke, Vertical Output 

AC23330.1 

1104 1127 C22500.9 

1103,0118 C12500.11 

1102 C22500.12 

1104 C22500-10 

1107 C22500.6 Coil, Peeking 

1105 C223004 

1101 C23093 

1120 C23894 

1107, 0120 
SW103 02246421 Control, Volume Contrast, On-041 

1136 0246410 Control Height 

1161 12246411 

▪ I 63 121444.12 Co,,,.), Vertical linearity ..... ....... . ..... - . 

1182 12246413 

112$ 12246414 

423261 

C230542 
SW102 02168 

SW101 422489 

AA23022.1 

Coil, Peaking ........................ ........ ..... . 

Coil. Peaking 

Coil, Peaking ......... ........ 

..... ..... 

Coil, Pkk-oll 4.3 Me 

Control, 8rightnene .... ..... 

01001,11464 

Focalize, ....... ......... ....... ......... ...... 
Interkck Switch 

latorleit Plug .. 

Knob, bond Chong* Auoinbly 

A423023-1 Knob, Conk«, Ausembly 

423020.1 Knob, Chonnol Soloctor 

C23001.1 Du«. Channel Ind.. 

423616 Channel Indicator Cooksrom'on Spriog ...(10) 

423021.1 Knob. Volume 

C12686-1 Knob, Vortical Hold 

C226842 Knob Hon  Mold 

C22686-3 Knob, amok  

SWI01 A22644 loNe .-oe• • ',JO 

1111134, 1133, C22381-470 Resistor. 47 ohms NW 210% 
1141, 0141 

1111 C12381480 Resistor, 68 ohms ISW 210% 

0184 C20041.101 

1132, R139, C22381•131 gouger, 150 elisto NW 2-10% 
O140 

/113 C20103-221 0•24102, 720 elms IW 220% 

IsIsamakk 

P.N 
1168 C2006143I 

IINN•Iption 
Resister,310 ohm KW .20% 

11241134. C20061-471 Rogge, 470 shwa NW .20% .. 
1137, 0144, 

1113 C20302-471 

1102.1102 C20061.102 

1150, 11164, C2238I.122 
1165 

1170 C20061.132 

1114 C20101222 

1162 C22381.772 

1138,1145 C20061.332 

O151 C72341462 

11114 C20070-562 

1126 C22381-682 

1122, 0147, C22381422 
11153.1154, 
R177,1110 

1117,1152, C20061.103 
0171 

1133 C22382-123 

RIO C2030-133 

1106 C2238I.10 

1136,0142 C22382-183 

O133, 1174 C12311.223 

0105 C71381.273 

1131.1160 C22381463 

0183 C22381483 

O172 C22383 913 

1101. 11110, C20061.104 
1121, 0124, 
RIS9 

RISI C22381.104 

1176 C22383.104 

1173 C20070.124 

1178 C22381.154 

1175 C22383-154 

R111 C22382.164 

O112 C22382.184 

1109,1129, C22381.224 
O11.5 

1169,1130 C20061-334 

110 C20061.474 

111111 C22382424 

1120.1146 C20061.105 

1179 C22363-273 

1149 C20061.333 

11110 C22381.395 

4100 C20061-106 

422372 

50101 A23202 

AC23363.1 

C23347 

111.101 423201 

A0233341 

1103, CI43, C23614 
O143 

0104, C134 C23672 

1109 C23473-1 

1101 C23673-2 

0101. C107 C23094 

1103 022563 

7106 023089 

1102 C23490 

7107 023379 

40230542 

CI 03119 

C2, C3, CO, 413078 

C7. CI, CO, 

CIO, 06 

Cl, C24 C23106.3 

0 C20204470 

CII, C19 C23106-1 

C12 C20205.10 

CI3 C23057 

C14, C23 C20205-14 

C15 C20105-9 

C17 CI0203-13 

CIS 42023114 

C20 C2020.5.15 

(II C20204-820 

C22 C20203.12 

111,14 403502.1 

110 4423257.1 

1.1 A422331-1 

RI C20061-332 

12 C22381-561 

113 C22061-680 

04 C20070-39 

IS. 07, 112 C20061-331 

16, 011 C22381-103 

Il C22381.562 

09 C20061.104 

110 C22381.223 

422372 

O C23091-1 

C23112 

423037 

AA/30541 • 

A423053-1 

419133 

4230241 

423014.2 

4.4.13141 

1114,1115 AC230842 
1116, 1117 

Resistor, 470 ohms 2W 2-10% ....... 

Resistor, 1000 ohms NW -320% 

Reakor, 1203 ohms NW -310% . 

Resistor, 1300 ohms 15 +20% 

Resiskr, 2/00 ohms 1W 420% 

Rosioor. 2700 ohms NW -310% 

Relish, 3300 ohms NW 220% 

lees./ 3600 ems NW -310% .. 

toaster. 3600 oirs IW 2-10% 

Musk., 6800 oh2os NW -310% 

Resistor, 8200 ohms NW 210% 

Rotator, 10K 04. 10W ±30% 

leas., 121 on. SW 23% 

Pons., 131 ems VII -310% ..... 

▪ I8K ohms NW 210% ........ 

Resistor. 10 ohms NW 25% .... 

Resistor, 221( ems NW -30% . . 

Relish., 271 otuns NW 210% ...... 

Resistor, 56K ems NW 310% ....... 

Resistor, 680 ohms NW -310% 

Ilissigor, 91K erns IW 25% 

1.60,1,1000 ohms ISW 310% ..... 

Resistor, 1001 ohms 1W 3-5% ........... 

Resistor, 1201 ohno 1W 210% ...... 

Resikor, 130K ohms 42W 210% 

Resistor, 150K ohres 1W 25% 

1614.160K oh. 42W .5% 

Resistor, 1800 olum SW 2-3% 

Resistor, 220K eons NW 2-10% .. 

SWITCN 
Resistor, 3301( ohms NW .20% Sve.m. 

TUNES 
TEST 

Cli 

COPANOTED 

',Oaf 
MOUNT 
KOOTADJ 

411 be 

',SCAM 
TM, 

2•••or, I meg., NW -320% .......................................... 4M. 

Resistor, 2.7 msg., 1W 23% 

Resistor, 3.3 meg., NW 220% . 

Resistor, 3.9 Ines., NW -310% 

Roaster, 10 sag, NW .20% 

Shield, Min. Tube 

Socket, Speaker 

Spealte2, Ye" P.24. 

Speaker Plug 

Steop Picture Tub* Hold Down Strap 

Transformer, Ist Pi.. I.F. wilt. Trop. 

Transformer, Sod Pia. I.F. with Trap 

Transformer, 2.4 Pia. 1.F. 

Transformer, 410 Pie. 13.. 

Tromformer, *olio Doloctor 

Troneformer, Horizontal Ouillotor 

Tronsformor. Audio Output 

Tronderner, Power 

Lk. Unit Amonebiy, Complete with Tubes 

Capacitor, (4-70) 14-70 MASI, Double Trimmer ....... 

Copocilor, 1000 2.1/4f, 600 V .... 

Capacitor, ( 1-6) MIAF 

Capacitor, ( 1/2 to 3) IMF . 

Capocike, 13 221.141, 20.5 MIAF 

Cop.., 14 MALI, 25%, 500 V. IC Coromic .......... 

Copocikr, 5 MM?. -3-10%. 300 V 94220 Coronae.--

Capacitor, 3.3 MM!. 220% . 

Capoktor, 18 MN/. -3-1b, 500 V, TC, Coroout. 
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SUBJECT: Model TE-2122TM V12, 6AV5GT -- Correcting escess-
ive failure of this tube. 

A kit of parts ( per change) will he supplied upon request 
for any Chassis TE-289 in the field that has excessive 
6AV5GT failure. Kit Part No. A24033-2. 
All Chassis TE-289-2 incorporate the accompanying circuit 
change to devrease the dissipation in the 6AV5GT, V12, Hor-
izontal Output, and increase the life of this tube. Model C167   C168A 
2122TM used Chassis TE-339 in which the life of V12 can be .0015 
increased by making this change. R169-1 

1 Meg 
a. R186, 350 ohm, 10 watt resistor added between cathode 

and eround of 6AV5GT tube. 

b. Ground side of C166 condenser rerouted to cathode of 6AV5GT. 
c. C177, 122 uf., 400V. condenser added to cathode cir-

cuit of 6AV5GT tube. 
d. R167 Resistor changed to R167-1, 1500 ohm, 10 watt Re-

sistor. 

e. Ground side of C167 (. 0015 mfd.) Condenser rerouted to 
6AV5GT cathode. 

f. R169-1 ( 1 meg.) Resistor ground side rerouted to 6AV5GT 
cathode. 
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42.75 
MG 

47.25 
_ 
41.40 MC 

45.75MC 

I.F. RESPONSE TAKEN AT 
,H 1NCTION OF L105 8 L106 

CIRCUIT DIAGRAM NOTES. 

1 RESISTANCES SHOWN ARE IN OHMS; K.ICCO 

CAPACITAVCE VALUES LESS THAN ARE Pi MEO AND PORE 
THAN I IN MMFD UNLESS OTHERWISE NOTED, 

3. COIL RESISTANCE VALUES LESS THAN OHM ARE POT 9•CwN 

•.ARRoWS AT coNTROLS INDICATE CLOCKWISE ROTATION 
N. DC VOLTAGES ARE READ WITH voLTomMYST USING mop( 

ISOLATING RESISTOR ON THE PROSE- ANTENNA TER-
MINALS SHORTED- LINE VOLTAGE 117 - 60--. VOLTAGES 

SHOULD READ WITHIN 2201, EXCEPT VERT LOW vAUJES 
»ID WHERE NOTED OTHERWISE. 

6. OSCILLATOR INJECTION VOLTAGE MEASURED AT TUNER 
TEST polity (- Le VOC TO - 5VDC) 

7. CIRCUIT WAVEFORMS TAKEN WITH HIGH RESPONSE SCOPE-
STATION TUNED IN- PICTURE IN SYNC AND LINEAR - 
CONNECT Mid BETWEEN PIN 2 , V9 AND CHASSIS-
TUNE CHANNEL SELECTOR TO BEST STATION AND MAX 

DEFLECTION ON vTVed - ADJUST CONTRAST CONTROL 

FOR(-15VOC)ON PIN 2,-V9. 
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VI 7 6C B6 

VI8 6J6 

VI 6AU6 

V2A 618 

V2B 

V3 6AS.5 

V4 6C B6 

V5 6CB6 

V6 6CB6 

V7A 6AL5 

V7B 

TUBE COMPLEMENT 

R. F. Amplifier 

Oscillator- Mixer 

Sound I.F. Amplifier 

Sound Discriminator 

st Audio Amplifier 

Audio Output 

st Pin I.F. Amplifier 

2nd Pix I.F. Amplifier 

3rd Piz I.F. Amplifier 

AGC Rectifier 

D-C Restorer 

V8 6AU6 

V9A I 2AU7 

V9B 

VIOA 6SN7GT 

VIOB 

VI IA 6SN7GT 

VI 1B 

VI2 6AV5GT 

VI3 IX2 

VI4 6W4GT 

VI 5 5Y3GT 

VI6 8AP4A 

SPECIFICATIONS 

Video Amplifier 

Sync. Amplifier 

Sync. Separator 

Vert. Oscillator 

Vert. Output 

Horizontal AFC 

Horn. Oscillator 

Horn. Output 

High-Voltage Rectifier 

Damper 

Power- Supply Rectifier 

Picture Tube ( 81/2 ") 

Power 'Supply Rating  
  117 Volts, 60 Cycles, 135 Watts 

Audio Power Rating   
1.0 Watt 

Antenna Input Impedance  
72 or 300 ohm 

Video Response 
 To 3 MC 

Focus   
Permanent Magnet ( Focaliser) 

Sweep Deflection   
Magnetic 

Picture Carrier   
45.75 MC 

Adjacent Channel Sound Trap    47.25 MC 

Sound Carrier   
41.25 MC 

The ARVIN television receiver will in most cases be 
ready for installation when unpacked from its shipping 
carton. However, it is advisable to "air-check" the receiv-
er before delivery and make any necessary final adjust-
ments. A critical eye prior to and during installation will 
minimize service calls and promote a satisfied customer. 

ADJUSTMENTS 

ION TRAP 

Proper attention to ion-trap adjustment must be given to 

insure satisfactory operation of the picture tube. As-
suming the ion-trap is off to the extent that no raster 
appears, proceed as follows: 

See that the magnet portion of the ion-trap is over the 
"top" of the gun with the rear plane of the ion-trap over 
the spot welds on the gun structure. ( Be sure the trade-
mark notations on the magnet portion of the ion-trap 
are to the rear of the C-R tube.) Now rotate the ion-trap 
until raster appears. It may be necessary to slide the ion-
trap slightly forward or backward for best raster. With 
the contrast control at minimum ( full counter-clockwise) 
adjust the brightness control for a dim raster, and rotate 
the ion-trap for maximum brightness. 

FOCUS - CENTERING 

No electrical provision in the circuit is made for center-
ing. The focalizer must be positioned properly for center-
ing of the picture. Both the focus adjustment screw and 
the ion-trap have an effect on picture centering, but the 
focalizer has the most effect. When the focalizer is ro-
tated correctly, the other two are relatively simple and 
only slight adjustments will be necessary. 

The permant magnet focalizer has both a "coarse" and 
"fine" adjustment. The "coarse" adjustment is made by 

rotation of the focalizer; the "fine" or vernier adjust-
ment is made by movement of the focus adjustment 
screw mounted on the top of the focalizer. 

Tune in any available station and set the contrast con-
trol to approximately % maximum clockwise. Turn 
Brightness control to maximum and then back it off until 
retrace lines cannot be seen. Turn the focus adjustment 
screw in ( clockwise) until it is approximately 1/16" from 
shorting the plates of the focalizer. Loosen the two 5/16" 
focalizer clamp nuts ( see "C" on the top chassis view of 
the schematic diagram). Rotate the focalizer for best 
focus, centering and absence of side shadows. Turn the 
focus adjustment screw for touch-up on best definition 
and picture focus. 

HEIGHT AND VERTICAL LINEARITY ( REAR) 

The picture should fill the mask and be symmetrical from 
top to bottom. Adjustments of both the Height Control 
and Vertical Linearity Control will accomplish this if 
centering of picture by the focalizer is already proper. 

SQUARING THE RASTER 

The Yoke Mount and Yoke should be positioned properly 
as follows: 

The large front hole in the Yoke Mount Bracket is rim-
med with rubber channel. Loosen the two screws in the 
feet of the Yoke Mount Bracket and push the mount for-
ward so that the cone of the picture tube fits snugly into 
the rubber channel. Loosen the top wing-screw and two 
side wing-screws holding the Yoke and slide the mount 
forward onto the cone of the picture tube-center the 
Yoke so the tube neck is co-axial and tighten the two 
side mounting wing-screws. Rotate the Yoke to square 
the raster and tighten the top wing-screw. 

HORIZONTAL HOLD 

If Horizontal adjustments appear necessary, refer to the 
alignment section for procedure. 

SERVICE TEST EQUIPMENT 

R4 SWEEP GENERATOR 

To provide center Frequency Range-40 Mc. to 50 Mc. 
with 1 Mc. to 10 Mc. sweep width. 

To provide center Frequency Range-50 Mc. to 90 Mc. 

To provide center Frequency Range-170 Mc. to 225 Mc. 

Variable output-at least .1 volt maximum-flat sweep 
output all ranges. 

R-F SIGNAL GENERATOR 

To provide frequencies from 41.25 Mc. to 47.25 Mc.-55.25 

Mc. to 130.5 Mc.-175.25 Mc. to 258.5 Mc. 

Variable Output and at least .1 volt maximum. 

HETERODYNE FREQUENCY METER 

With crystal calibrator to check R-F Signal Generator. 

CATHODE RAY OSCILLOSCOPE 

With wide band vertical deflection and means to calibrate 
input. 

ELECTRONIC VOLT OHMMETER 

With multiplier probe for hi-voltage measurements to 
10 Kv. 

ALIGNMENT 

SEQUENCE FOR COMPLETE ALIGNMENT 

1. Video I. F. Trap. 

2. Video I. F. Overall. 

3. Audio take-off and ratio detector. 

4. Tuner unit. 

VIDEO I. F. ALIGNMENT 

1. Connect signal generator to tuner test point. 

2. Set contrast control in approximately middle of 
its range. 

3. Connect DC probe of VTVM between junction 
of L105 and L106 (across the video detector load 
resistor, R124.) 

4. Set unmodulated generator on 47.25 Mc. and ad-
just bottom of T103 for minimum VTVM de-
flection. A large signal input may be required. 

5. Set unmodulated generator on 45.3 Mc. and 
adjust L102 and top of T103 for maximum 
VTVM deflection. NOTE: Reduce input if VTVM 
reading exceeds (4) volts (prevents overload). 

6. Set unmodulated generator on 43.1 Mc. and 
adjust L7 (converter on tuner unit) and L103 
for maximum VTVM deflection. NOTE: Reduce 
input if VTVM reading exceeds (4) volts. 

7. Disconnect generator and VTVM. Connect sweep 
generator to tuner test point. 

8. Connect vertical amplifier of scope to junction 
of L105 and L106. 

9. Set the scope for external sweep and connect 
the "scope" terminals of the sweep generator to 
the horizontal amplifier input terminals on the 
oscilloscope. 

10. Adjust sweep output and phasing and scope 
gains to obtain usable I. F. response curve. 

11. Retouch L102 and top of T103, L7 and L103 to 
obtain proper curve as shown in Fig. 1. NOTE: 
Extreme care must be taken not to overload the 
I. F. circuit during test. 

NOTE: Should great difficulty be noted in aligning, 
redressing locations of I. F. coupling condensers, 
C138, C133, C130, and C125 may be effective in 
shaping the response curve. 

Figure I-Video I.F. Response 
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SOUND I. F. ALIGNMENT 

Method A 

1. Connect sweep generator of 4.5 Mc. center fre-
quency to pin 1, of V8. Set sweep width to 500 
Kc. 

2. Connect AM modulated 4.5 Mc. signal to pin 1 
of V8. 

3. Connect horizontal amplifier of scope to "scope" 
terminals of sweep generator. 

4. Connect vertical amplifier of scope to junction of 
R105 and C108. Adjust scope gains, phasing and 
output of sweep to obtain usable trace on scope. 

NOTE: Extreme care must be taken not to over-
drive the circuit under test. ( See Fig. 2.) 

5. Adjust top of.T101 for minimum ripple response 
on scope. 

6. Adjust L101 and bottom of T101 for two equal 
and maximum curve peaks ( See Fig. 2). 

7. Disconnect all test equipment and tune in a 
transmitted signal. Adjust fine tuning and con-
trast until a low audible buzz is noted in the 
speaker. Check adjustment of T101 secondary 
(Top) to be certain it is set for minimum buzz 
(Maximum AM rejection). 

- 
41.25MC El 

EI-E2 
150KC 

Figure 2 

Method B 

E2 

1. Tune in a transmitted test pattern signal with 
constant tone. 

2. Connect DC probe of VTVM between pin 2, V2 
and ground. 

3. Adjust L101 and bottom of Tl01 for maximum 
deflection of VTVM. 

NOTE: Reduce contrast if meter reading ex-
ceeds 6 volts. 

4. Adjust fine tuning and contrast until a low 
audible buzz is noted in the speaker. Adjust top 
of T101 carefully for minimum buzz. 

NOTE: An accurate 4.5 Mc. signal generator 
source could be used for step 1-step 2 and 3 
would remain the same-AM modulate the 4.5 
Mc. signal, connect a scope to the junction of 
R105 and C108 and adjust T101 (Top) for 
minimum ripple on the oscilloscope. 

TUNER ALIGNMENT 

ORDER OF PROCEDURE 

1. High-band oscillator ranging. 

2. Low-band oscillator ranging. 

3. I. F. trap adjustment. 

4. High-band antenna tuning. 

5. Low-band antenna tuning. 

6. High-band tracking. 

7. Low-band tracking. 

NOTE: 

Tuner alignment should not be attempted until I. F. 
is correctly aligned and set is otherwise operating 
correctly. The condenser plates of the tuning con-
denser should never be bent out of correct alignment. 
The contrast control should be at mid-range. All final 
checks on the above steps should be made with the 
tuner shield on. 

HIGH-BAND OSCILLATOR RANGING 

1. The correct extreme tuning range of the high-
band oscillator with the fine tuning is 219.5 Mc. 
to 258.5 Mc. 

2. Connect the vertical input of the oscilloscope to 
the tuner side of C138 which is the input coupling 
capacitor to V4, the first I. F. amplifier. (Green 
lead from tuner) 

3. Connect a signal generator to the antenna ter-
minals tuned to 258.5 Mc. The signal generator 
output should exceed 100,000 microvolts. 

4. Turn the band switch to the high channel 
position. 

5. Set the tuning maximum clockwise for the high-
est frequency position and adjust C19 carefully 
for a zero beat indication on the oscilloscope. 

6. Set the fine tuning maximum counter-clockwise 
and tune the signal generator around 219 Mc. 
very carefully to see what the zero beat fre-
quency of the low end is. 

7. If the oscillator frequency is above 219.5 Mc., 
squeeze the turns slightly together of L9 and 
then repeat the procedure of steps 5 and 6. 

8. If the frequency of the oscillator is below, the 
turns of L9 will have to be spread slightly and 
the steps of 5 and 6 repeated. 

9. By this procedure, the right value of inductance 
for L9 and the correct setting of C19 trimmer 
can readily be found in order that the oscillator 
will properly range from 219.5 Mc. to 258.5 Mc. 

LOW-BAND OSCILLATOR RANGING 

I. Test equipment as in High-Band oscillator 
ranging. 

2. The correct extreme tuning range of the low-
band oscillator with fine tuning is 99 Mc. to 
130.5 Mc. 

3. Turn the band switch to the low channels 
position. 

4. With the fine tuning maximum clockwise, set 
the signal generator frequency to 130.5 Mc. and 
adjust C24 for zero beat on the oscilloscope. 

5. Set the fine tuning maximum counter-clockwise 
and check the local oscillator frequency with the 
zero beat method as previously described. 

6. If the oscillator is above 99 Mc., spread the turns 
slightly of L8 and repeat steps 4 and 5. 

7. Should the local oscillator be below 99 Mc., 
squeeze the turns slightly together of L8 and 
repeat steps 4 and 5. 

8. By this zero beat method, the range of the local 
oscillator in the tuner can be adjusted to cover 
from 99 Mc, to 130.5 Mc. ( low-band). 

I. F. TRAP ADJUSTMENT ( TUNER) 

1. Connect a signal generator to the antenna ter-
minals tuned to 44 Mc. 

2. Connect a VTVM to the junction of L105 and 
L106 (across video detector load, R124). 

3. Adjust C 4 for minimum meter deflection. 

HIGH-BAND ANTENNA TUNING 

1. Turn the band switch to the high channels 
position. 

2. Connect the sweep generator to the antenna ter-
minals to sweep for channel 11. 

3. Adjust the fine tuning until a response curve ap-
pears on the scope. 

4. Adjust CIA for maximum curve height. 

LOW-BAND ANTENNA TUNING 

I. Turn the band switch to the low channels 
position. 

MODEL 4080T, 
Ch. TE 282 

2. Connect the sweep generator to the antenna ter-
minals to sweep around channel 5. 

3. Connect the oscilloscope to the junction of L105-
L106. 

4. Tune the fine tuning until a response curve ap 
pears on the oscilloscope. 

5. Adjust C1B for maximum curve height. 

HIGH-BAND. R. F. TRACKING 

1. Connect sweep generator to antenna terminals 
and oscilloscope to the junction of L105 and 
L106. 

2. Set the band switch to the high channels 
position. 

3. Set the fine tuning and sweep for channel 11. 
Adjust the input for a clean response curve 
without over-loading. 

4. Adjust C11 for maximum response curve height. 
If the response curve peaks are not level as in 
figure 3B, check the I. F. alignment and the 
setting of CIA. These peaks must be level. 

5. Check the overall response on channel 7 and 
channel 13. These response curves should fall in 
the limits of figure 3A and 3C. 

6. If the low frequency side of channel 7 curve is 
low and the high frequency side of channel 13 
curve is high, the R. F. section is over-ranging. 
This condition can be corrected by spreading the 
turns of L5 slightly and re-adjusting C11 as in 
step 4. 

7. Conversely, squeezing the turns of L5 slightly 
and re-adjusting C11 as in step 4 will increase 
the range of the R. F. section. 

8. By this procedure it is readily possible to make 
the R. F. section track with the oscillator, result-
ing in overall response curves for each channel 
to fall within the limits as shown in figure 3A 
and 3C. 

NOTE: When it is necessary to adjust the turns slightly 
of any of the coils, the tuner cover must be re-
placed during the checking. 

A 
Figure 3-Overall Tracking Curve Limits for any Channel 
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LOW-BAND R. F. TRACKING 

1. Set the band switch in the low channels position 
and equipment as in high-band R. F. tracking. 

2. Set the tuning and sweep for channel 5. 

3. The overall response curve should be within the 
limits as shown in figure 3. Check the overall 

response of all the channels to see that they fall 
within the limits as shown in figure 3. 

4. Adjust the turns spacing of L6 for maximum 

response curve height on channel 5 should re-
sult in having the response curves for all chan-
nels within the limits as shown in figure 3. If 
the response curves are out of limits, check 
the setting of dB. 

TUNER ADJUSTMENT TABLE 

C19 Adjust for high-end of oscillator 258.3 MC 

L9 Squeeze turns to lower low-end of oscillator 219.5 MC 

19 Spread turns to raise low-end of oscillator 219.5 MC 

C24 Adjust for high-end of oscillator 
130.5 MC Frequency Adjustment Screw of T104. 

3. Connect a VTVM to the junction of L105 and 
L106 (video detector load, R124). 

4. Tune the station tuning for maximum meter de-
flection. 

5. Adjust the signal generator output for 1 volt 
VTVM reading. 

6. Record the generator's output attenuator read-
ing and use this reading as a comparative stand-

ard for sensitivity measurement on other model 
4080T receivers ( normally, the contact potential 
across R124 is too little to take into account). 

18 Squeeze turns to raise low-end of oscillator 99.0 MC 

18 Spread turns to lower low-end of oscillator 99.0 MC 

CI I Adjust to track R.F. Channel 11 

L5 Squeeze turns to lower low-end of R.F. Channel 7 

LS Spread turns to raise low-end of R.F. Channel 7 

L6 Squeeze turns to lower low-end of R.F. 

L6 Spread turns to raise low-end of R.F. 

Channel 2 

Channel 2 

C4 IF Trap Adjustment 44 MC 

CIA R.F. input circuit- tune for maximum Channel 11 

C18 R.F. input circuit-tune for maximum Channel 5 

SENSITIVITY MEASUREMENT 

Since the calibration in micro-volts output for signal gen-
erators varies so greatly between different generators 

used, it is recommended that a " relative-measurement" of 
sensitivity be taken as follows: 

I. Use a model 4080T that is known to be correctly 

aligned as proven by a qualitative air-check on 
available stations. 

2. Connect a signal generator to the antenna ter-
minals set for the picture-carrier frequency of 
any desired channel. 

HORIZONTAL OSCILLATOR ADJUSTMENT ( COMPLETE) 

1. Tune in an available station. 

2. Turn the Horizontal Hold Control maximu 
clockwise. 

3. Turn the Horizontal Lock Adjustment to almo 
tight. 

4. Connect the oscilloscope to Terminal "C" o 
T104. 

5. Turn the T104 Blocking Waveform Adjustmen 
maximum counter-clockwise ( see chassis view 

6. Sync the picture by adjusting the Horizont 

st 

)• 

al 

7. Turn the Blocking Waveform Adjustment until 
the waveform is correct as in figure 4 ( picture 
must be in sync when adjusting waveform). 

8. Adjust the T104 Frequency Adjustment so that 
the picture just breaks sync ( the ideal is to have 
a wide vertical black bar representing horizontal 

blanking showing somewhere in the picture). 

9. Turn the Horizontal Hold maximum clockwise. 
If picture doesn't break sync, momentarily short 
antenna terminals. Picture will now be out-of-
sync. 

10. Turn the Horizontal Hold Control slowly conter-
clockwise and count the diagonal black bars be-
fore "pull-in." 

11. There should be 3 bars-adjust Horizontal Lock-

ing Range until only 3 bars are present before 
"pull-in." 

12. Turn Horizontal Hold Control maximum 

counter-clockwise. Picture should just break 
sync as in Step 8. 

13. Adjust T104 Frequency Adjustment to obtain 
condition of Step 8. 

14. Repeat steps 8 thru 12 if necessary to obtain con-
ditions of Steps 8 and 11. 

PEAKS CF WANE RAM 

MUST BE AT SAME 

AMPLITUDE LEVEL 

ACROSS THE TOP 

Figure 4 

HORIZONTAL LOCK ADJUSTMENT 

The Horzontal Lock can be adjusted without the need of 
test equipment if the Horizontal Waveform is assumed 
to be correct. Adjustment is available through marked 
hole in cabinet bottom. 

1. Tune in an available station. 

2. Turn the Horizontal Hold maximum clockwise. 

If picture doesn't break sync, momentarily short 
antenna terminals. Picture will now be out-of-
sync. 

3. Turn the Ho ri z ont al Hold Control slowly 
counter-clockwise and count the diagonal black 
bars just before "pull-in." 

4. There should be 3 bars-adjust Horizontal Lock-
ing Range until only 3 bars are present before 
"pull-in." 

5. Repeat steps 2 and 3 for the condition of step 4. 

HORIZONTAL DRIVE 

Slight adjustment of the Drive Trimmer will give an 
overall width control of the raster. Extreme adjustment 
counter clockwise will lower the high-voltage too greatly. 

FREQUENCY TABLE 

Channel Band Width 
No. (mc.) 

Picture 
Carrier 
(mc.) 

Sound 
Carrier 
(mc.) 

R-F O. 
(mc.) 

2 54-60 55.25 59.75 101 

3 60-66 61.25 65.75 107 

4 66-72 

5 76-82 

67.25 71.75 113 

77.25 81.75 123 

6 82-88 83.25 87.75 129 

7 174-180 175.25 179.75 221 

8 180-186 181.25 185.75 227 

9 186-192 187.25 191.75 233 

10 192-198 193.25 197.75 239 

11 198-204 199.25 203.75 245 

12 204-210 205.25 209.75 251 

13 210-216 211.25 215.75 257 

USE OF MARKER SIGNALS 

The illustrated response curves show where marker signals fall. For sweep generators that do not have built-in marker 
signals, calibrated signals from an R.F. generator must be used. Hooking the generator output lead to the chassis near 
the 1st I.F. input will usually spray enough signal in to be seen on the scope. Marker beats will show best when the 
sweep-input is low and the scope-gain set high. A .01 MFD condenser across the vertical input terminals of a wide re-
sponse oscilloscope will cut the response down so the low frequency marker beat can more easily be seen. 
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ANTENNA CONNECTION 
USING COAXIAL LEAD- IN 

300n TRANSMISSION UNE 
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ANTENNA CONNECTION USING 
30011 TRANSMISSION LINE 

2 TURNS 
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PULLEY 
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POINTER 
INDICATOR 
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3 

2 

RF 

3 

Peet Ne. 

LI Ll 

RFC 

COI'« 

C2 --
1000= 

Cleeselpflee 

560 

3 0 
-0 
We 

A GC 

BAND SWITCH SHOWN 
IN ' LO" POSITION 

ww111--1111ww 

LO BAND SWITCH 

L5 

L6 
el-0* 

R4 

7 3.9 

330 

6C66 CIO C7 
- RF AMP 1000.1 ..a0.00 

C23371 Beans Bender. Ion Trop 

C230117 Chew Filter 1116 

A23095 Choke, R-F Filament 1.109. 1110 
C22500-3 Coil, Pooling 1106, 1101 

C225012.9 Coil, Peeking 1105. 1107, 1121, 4126 

C22500-6 Coil, Peaking 1104 

C21091 Coil, Picli-OR, 4.5 Mc. 1101 

C23051- I Coil, Focus, P.M. 

A23120 Connecter, Picture Tube Anode 

D22444-16 Control, Volume. Contrast. On-Off 1107, 1125, SWI03 
022464-11 Control, Vertical Hold R156 
D22464-13 Control, Horizontal Hold R181 

O22464-14 Control, Brightness 5119 

D22464.10 Contr.'. F iight R ISO 
0731664.12 Control, Vedic& Liesearity 1151 

A22644 Cord, Power Cord & Plus SWI01 

A23261 Crystal, 1N64 
A22419 Plug. Interlock SWI01 

A22572 Shield, Min. Tube 

A23266 Socket, Picture Tube 
A23202 Socket, Speeder Leeds 50101 

A22868 Switch, Interlock SW102 

C23091-2 Tronsformer, 1st Pia, I. F. 1102 
C23091-2 Transformer, 2nd Pis, I. F. L103 

C23092 Tronsforrner, 3rd Pia, I. F.1103 

C23094 Transformer. Retie Detector TIOI 

C22905- I Transformer, Vertical Output Choke LI 11 

O22563 Tronsfornmr, Horizontal Oscillator TIO4 

E230.9 Tronsformer, Horizontal Output TIOS 

AC23090.I Transformer, Audio Output 1102 
523046 Transformer, Power 1106 

AE23054-I Tuner Unit, Assembly, Complete With Tubes 

AC23044-1 Tole, Deflection à Lead Assembly, L112.1113, 1114, 1115. 5159, 
1160, C152 

C23085 Yoke. Defection 

A23130 Capacitor. ( 10-160) 11.41.4F, Double Trimmer, CI51 

C20206-7 Capacitor, 2.2 MAO, +.5 SOO V., F4220. Ceramic C101 

C20205-9 Copeciter. 5 MAO, 10%. 500 V.. N220. Ceramic. C105, CI21 

C20205-8 Capacitor, 15 MINF. 10%. SOO V., F4220, Ceramic. C13/, C130 

C20205.12 Copaeter, 33 h41.4F, 10%, SOO V., 1.4220, Ceramic, CI25. C103 
A22623.2 Coped°, 47 MA«. 107.. 100 V., Mico. C152 

C20205- I 1 Capacitor. 68 MMF, 10%. 500 V., 14220, Ceramic. C102 
C20204-101 Copocitor. IOD MA4F. 20%. 500 V., Ceramic, C122, C138 

C20065-151 Capacitor, 150 Mire. 20%, SOO V., Mice, C142 

A22412 Cepeetor, 180 MA«, 5%, I 0130 V.. Mica, C162 

C20290-331 Cepecitor, 330 MAO 10%. 503 V., Mice. C107 
C20290-391 Capacitor. 050 1414F. 107., 500 V., Mice. CI59 

C20351.10 Copecitor. 610 1.414F, 10%, 500 V., F44700, Cerernic. Insulot•d 
C127, C131, C135 

C23099-102 Capacitor. loce MI», 10%, 1000 V., Mica. CI411 
A23078 Coasted.", 1000 AO», Minimum. 500 V.. Ceramic Disc C134, CI 36, 

Chi, C141, C120, C128, C129, C132 

A21674 Capacitor. 5000 MINF, Minimum. 500 V.. Ceramic Disc. C104 

IF 

C20295-102 Capacitor. .001 MF. 20%..500 V.. Aeolene Poper, C11 I, CI47 

C20324-152 Capacitor, .0015 MF. 57.. 600 V.. Oil Pop, C160 
C202/5-222 Coped°, .0022 MF, 207., 600 V., Aerolene Paper, C144, CI64 
C20295-472 Capacitor, .0047 MF, 20%, 600 V.. Aerolen• Pape, Cloe. C109 

C145, C146 

C20324-103 Coped°, .01 MF, 57., 600 V., Oil Paper, CI61 

C20295-103 Capacitor, .01 MF. 20%, 6C4) V.. ^ecotone Paper, CI 14 

C20358-103 Capacitor, .01 MF, 207., 600 V., Aerolene Paper Molded, CI54, C155 

C20292.223 Capacitor. .022 MF, 20%, 400 V., Aerolene Paper. C112. C139, CI65 

C20295-333 Capacitor. .033 he, 207., 600 V.. Aerolene Pepe, CISI . ...... . 
C20295.473 Copaciter, . 047 MF. 20%. 600 V., Aerolene Pope, CI63 

C20292-473 Copultor..047, 20%, 400 V., Aerolen• Pope, C115. CI40. 
C143, C157 

C-20291.104 Capocitor. . 1 MF, 207., 200 V.. Aerolen• Pop, CI 19, C149 

C20329.104 Capacitor. . 1 MF. 207.. 1000 V., Aerolen• Pope, C156 

C20292.214 Capacitor, .22 MF. 20%, 400 V., A•rolen• Paper. C I 17 

C20291.224 Capaciter..22 MF. 20%, 200 V., Aerial.* Paper, C 116, C123 

C124, C166 

C20291-474 Capacitor. .47 MF. 20%. 200 V., Aerolen• Poper, C rs3 
A23025-2 Capacitor. 5 MF, 150 V., Electrolytic, C 110 

A23025.1 Capacitor. 10 MF 25 V., Electrolytic. C 113 

C22422.5 Coped°, ( 30. 450 V.-40. 350 V.-40. 350 V.-10, 200 V.) 
MF Electrolytic. C118 

C22422-6 Capacitor. ( 10. 450 V.-40, 350 V.-80. 200 V.-100, 50 V.) 

MF Electrolytic. C I SO 

C22311.390 Resistor. 39 Ohms. 11/2 W.. 10%. 1122 

C22311.470 RibiiSi01, 47 Ohms. 11/2 W., 10%, 8104 
C22312-560 Resistor. 56 Ohms, 1/ W,, 5%. R 139 

C22311-680 Resistor, 61 Ohms, 11/2 W., 10%, RI36 

C20061.101 Resistor. 100 Ohms, W., 20%, 1101 

C22311.151 

C20103.221 
C20061.331 

C20061.471 

C20061.102 

C22381- I22 

C20061-152 

C22311-222 

C22381-272 

C20061.332 

C22381-562 

C22381.682 

C20070-612 

C22381.822 

C20061.103 

C22312.123 

C22382.183 

C22381- I83 

C22381-223 

C22381.273 
C2238I-563 

C22311-683 
C22383.913 

C22381•104 

Resister. 150 Ohms, If W., 10%, 1111, 5133 

Resistor. 220 Ohms, 1 Watt, 20%, 5140 

Resistor, 330 Ohms, V, W., 20%, 1165 

Resistor, 470 Ohms, 1/4 w., 20%, It 131. 5135. RI38 
Resistor, 1000 Ohms. 11/2 W., 20%, 1103, 0162 

Resistor, 1200 Ohms, 11/2 W., 10%, 1161. 1159, 1160 

Resistor, 1500 Ohms, 11/2 W., 207., 5164, 5167 

Resistor. 2200 Ohms, 1/2  W„ 10%, 5145 
Resistor. 2700 Ohms. 11/2 W., 10%, 0157 

Resistor. 3300 06rns. I/ W,, 20%, 1142 

Resistor, 5600. 1/2  W.. 10%, 5146 

Resistor, 6800, 1/2 w., 10%, 1124 

Resistor, 6800, I W., 10%, 5112 

Resistor, 8200. 11/2 W.. 10%, R118. 1149, $ 151, 5172, R178 

Resistor. 10 K.. V, W., 207., 5113. 5114, 1147. R168 

Resistor 12 K., 11/2 W„ 57., 5134 

Resistor. 11 K.. 1/2  W., 5%, 5102. 5137, 5141 

Resistor. 18 K.. 1/2  W., 10%, 1106 

Resistor, 22 K., 11/2 W.. 10%, 5148, 5171 

Resistor. 27 K.. Vs W., 10%, 1105 
Resistor, 56 K., V, W., 107., 127. 5155 

Resistor, 68 K., 11/2 W., 107., 8180 

Resistor, 91 K., I W, 5%, 1169 

Resistor 100 K., l/ W., 10%, R153 

R7 
330 - 

5+ 

5600= rz\TesT 
ZIPOINT 

R9 
100K 6J6 

osc IL LATOR 
MIXER 

Rh2 
330 

7 

RFC 

TUNER UNIT AE 230544 

MISCELLANEOUS 

Part Nor. Deterlatioa 

AR-23049.2 

AE23069.1 

A23075 

C23001.: 

AA23022 

AA23023 
*13020-1 

*2302 

A22686-1 

A226116-2 

A22686-3 

A2320I 

D23006 

A23039 

023047 

A2304I 

C22875 
A21792 

A20149-10 

A21992 

A23012 

A23081 

Cobine 

Cabinet Rear Corer 

Carton, With Fillers 
Disc, Channel Indicator 

Knob, Band Change Assembly 

Knob, Contrast Assembly 

Knob, Chonnd Tuning 

Knob, Volume 

Knob, Vertical Hold 

Knob, Horizonte' Hold 

Knob, Brightness . 

Plug. Speeder, 3.Prong 
Ring. Polysthelems. Picture Tube Mount 

Rubber Feet, Cabinet, with Sc,..,, 

Seely Gloss 

Screw, Decorative Head, Speaker Mounting 
Speaker, 4" 

Spring Clip, Ratio Detector Mounting 

Seing.PillulzeMounting 

Spring, Compression, Chi:wine' Indicator Disc 

Strap. Picture Tube Hold.Down 

Terminal Strip, Antenna Lead- In   

gabaulation 

00) 

(10) 

'SUBJECT: Focusing- -Removing 
The new 4080T television receiver utilizes a 

,unique 8 1/2" picture tube with a triode gun stru-
------------- ------- cture and a permanent magnet focus coil. To focus, 

Restitor IDO K W 20%, 0102 KI 15 K I 17 5120 $ 154 

center, and eliminate side shadows involves adjust-
ment of three variables --rotation of the FOCALIZER 
(PM focus coil), adjustment of the FOCUS ADJUSTMENT 
SCREW MOUNTED ON THE TOP OF THE FOCALIZER, and 

proper location of the ION TRAP. 
All three adjustments must be proper for 

tune that is in focus, centered and without 
shadows. The procedure could be somewhat as 
1. Position the ion- trap with the magnet on 
about 3/4" from the FOCALIZER. 
2. Turn the FOCUS ADJUSTMENT SCREW in ( clockwise) 
to the FOCALIZER--in other words, almost shorting 
between the two plates of the FOCALIZER. 
3. Loosen the two mounting screws ( see " C" 
TOP CHASSIS VIEW of the schematic diagram) 
rotate the FOCALIZER for optimum centering 
absence of side shadows. 
4. Touch-up the FOCUS ADJUSTMENT 
TRAP ADJUSTMENT for best picture 
ness. 
NOTE: All three adjustments have some effect on 
centering, focus and side shadows. When the FOCAL-
IZER is positioned correctly, the other two will be 
relatively simple. The raster lines should be in 
excellent detail when these adjustments are proper. 

C20061.104 

C22383.104 

C20070-124 

C22381.154 

C22383- I 54 
C22381.224 

C20061.334 

C20061.474 

C22381-564 

C22382.824 

C20061.105 

C22383.275 

C20061.335 

C22381.395 

C20061.106 

C23 06-I 
C23106-3 

C23057 

A23119 

A20231-5 

C20205-9 

C20205-13 

C20205-10 
C20205-14 

C20205-15 

C20205-12 
C20204-470 

C20204.820 

A23071 

C20070-39 

C20061-680 

C20361.331 

C22381-561 

C20061.332 

C22381.562 

C22381.103 

C22311-22). 
C20361-104 

AA2I445.1 

AA23257.1 

AA22334.1 

C23091-1 

A23008 
A23024-1 

A23024.2 

A22572 

A23037 

A19133 

*0,23005AA23056 

A23007 

A20202-6 

Resistor, 100 K.. I W., 5%, 5174 

R•sisto, 120 K, I W., 10%, 1173 

Resistor, ISO K.. l/ W., 10%. 5176 

Resistor". 150 K., 1 W., 5%, RI75 

Resistor, 220 K., 11/2 W., 10%. 1129. 1170 

Reside, 330 K., 1/2  W., 207.. RI66 

Resistor, 470 K., 11/2 W.. 20%. R110. R109, 5163 

Resistor. 560 K.. 1/2  W., 10%, 1120. 5130 

Resistor. 820 K., Vs W., 5%, 5179 

Resistor. I Meg.. I/ W., 207.. R116. 5123. 5143 

Resistor. 2.7 Meg., I W.. 5%, R177 

Resistor, 3.3 M•g... 11/2 W.. 20%, R144 
Resistor. 3.9 M•g., 1/2  Watt, 10%. RI52 

Resistor, 10 1.4•g., 1/2  Watt 203/4, R108 

TUNER UNIT 
Capacitor, ( 1/2  fo 3) MMF CI 19 

Copecito, ( 1.6) 1414F C4, C24 

Capacitor. ( Tuning Gong ) . Cl) 

Capacitor, ( 4-70) ( 4-70) 1.4114F, Double Trimmer, Cl 

Capacitor, 3.3 1414F, 20%, C I 8 

Capacitor. 51.41.1F, 10%, 500 V., 1.4220, C•rernic, CIS 

Capacitor. 8.2 1.41.4F, 1/2 , 500 V., Ceramic. CI? 

Capacitor, 13 Mire, 1/2 . SOO V., Ceramic. Cl2 

Capacitor, 14 1011.4F, 5%, SOO V.. IC. Ceramic, C14, C23 

Cepecito, 18 MI», 1/2 . 500 V.. TC, Ceramic, C20 

Copeciter, 33 MI». 10%. 500 V.. Ceramic. C22 

Capacitor, 47 1414F, 20%, 500 V., Ceramic. CS 

Capacitor, 82 MI», 20%, 500 V., Ceramic. C21 

Copecitor, 1000 1.11.1F, 600 V., Mini., Ceramic Disc, C2, Cl. Co, C7. 

Cs, CO. C10.11. 
Resistor, 1.9 Ohms, I Wet, 10%, 54 

Resistor, 68 Ohms, Ih Wet, 20%, 133 
koala,. Otuns, V, Wei, 20%, 55, 57, 012 

Resistor. 560 Ohms, 1/ Watt. 107., 52 

Resistor, 3300 Ohms. Vs Watt, 20%, RI 
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Resistor. 22K Ohms, 1/2  Watt, 10%, R 10 

Resistor, 100K Ohms, 11/2 Watt 20%, 89 
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Choke, Filament, LI. 12, 1.3 

I. F. Tronsformer. L7 

Tuning Shalt 

Spring Lee, Around Tuning Shaft 
Spring Lock, Around Bond Shaft 

Shield. Miniature Tube 

Corn Stop Note 

Spring, Drive Cord 

Pointer Pulley & Shaft Assembly 

Corn à Shelf Assembly 

Pulley, Drive 

Pulley, Idler 
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SPECIFICATIONS 

Sensitivity at the Antenna 

Video-100 microvolts 
Audio-100 microvolts 

Power Supply Rating 

115 volts, 50-60 cycles, AC 
235 watts. 

Audio Power Output Rating 

Undistorted-3 wafts 
Maximum-41/2  watts 

Speaker 
5" PM 

3.2 ohm voice coil impedance 

Picture Size 

70 square inches 

Antenna Impedance Requirements 

Balanced 300-ohm 

Dimensions 

Chassis-16"x 16"x 21/2" 
Cabinet - 181/2" x 153/4" x 21" 

Tube Complement 

6AG5, RF-Amplifier 
6J6, Oscillator-Converter 
6AU6's, ( 4) IF-Amplifier 
6AL5, Detector, DC Restorer 

GENERAL DESCRIPTION 

and Sync Separalor 
12AU7, Video Amplifier 
6SL7, Sync-Amplifier 

A.G.C. Amplifier 
6AU6, Sound IF-Amplifier 
618, Audio Detector and Amp. 
6K6, Audio Output 
6SN7, Vertical Multivibrator 
6AL5, AFC-Discriminator 
6SN7, Horizontal Multivibrator 
6896, Pulse Amplifier 
6W4, Damper 
1X2, High Voltage Rectifier 
5U4, Low Voltage Rectifier 
10BP4, Picture Tube 

The Model M-701 is a 20 tube, AC operated, direct view, 10-inch television 
receiver. The set is complete in one unit and features complete coverage of all 12 
television channels, automatic gain control, automatic frequency control, intercarrier 
sound system, permanent magnet focused and magnetically deflected picture tube. 

On the back of the cabinet is a safety interlock to prevent dangerous electrical 
shock. As an added safety measure, a fuse is located in the high voltage power sup-
ply to protect the set in case of overloading. 

C29 
C26 
C14 
C16 

C 8 

C 

6SN7i GT 

20 
5U4/G 

16 
14 

2 
6J6 

ANTENNA INPUT 

6AU6 
3 4 5 6 

LI I 
L II LI2 L13 

6AG5 

\ 
V. LIN. V. SIZE 

6K6/GT 

H. HOLD 
( COARSE ) 

SPEAKER PLUG 13 12 \,\ 
6T8 

II 
6AU6 

T8 

T2 

T 1 

I2AU7 

7 
6AL5 
9 

6SL7/GT 

19 
I X2 

15 
6AL5 

18 
6W4/GT 

17 
613Q6/GT 

1-1 SIZE 

AC INPUT 

2279 - IF 

Tube Layout 

OPERATION OF THE RECEIVER 

FUNCTIONS OF THE CONTROLS 

All the controls normally used in tuning in a program 
—both picture and sound—are located on the front of 

the receiver and at the top of the back of the cabinet. 
On the rear of the set are several controls which are pre-
set at the factory and may need slight readjustment at 

the time of installation. After installation, they should 

not be adjusted further, unless required by replacement 

or aging of tubes, variations in power-line voltage, or 

other external conditions. The function of each of the 
controls is described below. 

OPERATOR'S CONTROLS 

Volume-Off — Turns set on or off and adjusts sound 
volume. 

Contrast—Varies contrast between light and dark por-
tions of picture. 

Brightness—Controls brilliance of picture. 
V. Hold—Stops pictures from moving up or down. 

H. Hold—Stops pictures from moving left or right. 

Station Selector Knob—Tunes set to desired channel 
(station). May be turned in either direction. 
Antenna Tuning Knob — Tunes the antenna for maxi-
mum signal. 

Model M-701 actually requires only three controls 

when tuning in a program. These controls are located on 
the front of the receiver. On the left is a dual knob, the 

large knob controls picture contrast, while the small 

outer knob is the off-on switch and volume control. The 
control on the right is the station selector. The three 

other controls on the front of the set: brightness, hori-
zontal hold, and vertical hold, need only be adjusted 

periodically. The six operator's controls are shown below. 

Three of the seven serviceman's controls; focus, hori-
zontal centering, and vertical centering, are located on 

the picture tube assembly. The remaining four controls, 
vertical linearity, vertical size, horizontal size, and 
coarse horizontal hold are located on the rear of the 
set. ( See tube layout). TUNING 

1. Turn the VOLUME control clockwise to turn the set 
on. Allow one-half minute for the set to warm up. 

2. Rotate the Station Selector knob to the desired 
channel. 

3. Adjust antenna tuning control for the best picture. 

4. Turn the CONTRAST control fully counter-clockwise. 

5. Turn the BRIGHTNESS control fully clockwise, and 
then turn it slowly counter-clockwise until the picture 
tube just becomes dark. For any particular installation 

SERVICEMAN'S CONTROLS 

Vert. Lin.—Provides vertical distribution of picture. 

Vert. Size — Changes size of picture vertically. Does 
not affect horizontal size. 

Horiz. Size—Changes size of picture horizontally. Does 
not affect vertical size. 

Focus—Focuses picture on face of picture tube. 

H. Centering—Moves entire picture horizontally. 

V. Centering—Moves entire picture vertically. 

DEFLECTION 
YOKE 

HORIZONTAL 
CENTERING 

RED WIRE 
FROM HIGH VOLTAGE 

SUPPLY 

VERTICAL 
CENTERING 

ION TRAP 

FOCUSING 

2279 

PROCEDURE 

Picture Tube Assembly 

this adjustment of the BRIGHTNESS control need be 
made only the first time the set is used, unless required 
by replacement of tubes. 

6. Adjust the CONTRAST control until the proper con-
trast between blacks and whites is obtained. 

7. Adjust the VOLUME control for the desired sound 
level. 

8. When switching from one station to another, it may 
be necessary to readjust the CONTRAST control. 
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ADJUSTMENT OF STATION SELECTOR 

The station selector of your television set has been 
partially pre-set at the factory, but readjustment of the 

settings may have to be made at the time of the initial 
installation. This should be done by the serviceman. 

If at a later time a new station comes on the air, or if 
the receiver is moved to a locality where other stations 

can be received, adjust the station selector in the fol-

lowing manner. 

1. Turn the set on. Allow the set to warm up for 20 

minutes. 

2. Turn the contrast control approximately two-thirds 

of the way toward its full clockwise position. 

3. Turn the volume control approximately to its mid-

position. 

4. Set the station selector knob to the desired channel. 

5. Turn the antenna tuning knob until maximum sound 
is heard. ( Turn the volume control up if necessary). 

6. Grasp the station escutcheon at the upper right 
edge and slowly push down until the hole above the 

station selector knob appears. 

7. Insert a screwdriver into the hole ( see illustration). 

Turn the screw slowly counter-clockwise ( and then clock-

wise, if necessary) until maximum sound is heard. This 

may . equire several turns in one direction or the other. 

Turn up the volume con-

trol if necessary. ( Do not 
at any time turn the screw 

in either direction more 

than 3 revolutions. Do 
not force it if turning 

becomes difficult as the 

screw has then reached 

the end of its travel in that direction and its direction 
should be reversed.) 

8. When the sound is at maximum, the picture will ap• 

pear on the screen but "sound bars" ( dark horizontal 

bars of varying width) will be seen traveling vertically 
from bottom to top across the picture. With the screw-

driver, turn the station selector screw counter-clockwise 

only far 

picture. 

PUSH ESCUTCHEON 
DOWN 

enough to remove the sound bars from 

9. Push the station escutcheon back into place. 

CAUTION!: 11,000 volts on all pins of the 1X2 high voltage rectifier. DO NOT 

MEASURE this voltage unless a high range voltmeter is used. 

WARNING!: Do not tamper with or attempt to defeat the purpose of the safety 

interlock. 

FUSE: To replace the fuse in the high voltage power supply, lift off the high volt-

age shield, remove the old fuse, and replace with the same type 1/4 ampere fuse. 

ANTENNA CONNECTIONS 

If an outside antenna is used with the receiver, one 

1. For those who use separate Hi and Low Band an-
tennae, with two lead-in cables, connect the Hi-Band 
leads to the two top terminals marked Hi-Band, con-

nect the Lo-Band leads to the two bottom terminals, 

marked Lo-Band. See fig. 4, sketch A. 

2. For those who use a combined Hi-Lo Band antenna, 

better known as a "All Wave Antenna" with one 
lead-in cable, connect as shown in fig. 4, sketch B. 

3. In some cases due to location or environment of the 
Receiving antennae, better results can be had by 

connecting the lead-in as shown in fig. 4, sketch C. 

4. An alternate arrangement for those who receive from 

Hi-Band stations only ( Channels 7 thru 13), the All 

BUILT-IN TELEVISION ANTENNA 

TRIMMER 
CAPACITOR 

e 

C/7......„ COIL 
TRANSMISSION LINE 

ANTENNA DIPOLE 

ANTENNA TUNING 
KNOB 

TA AND 
STAPLE 

200 

the The new Built- In Television Antenna incorporated in 
the receiver eliminates the need of an outside antenna 
in many locations. In areas too distant for normal re-
ception with a built-in antenna, provision is made for 
outside antenna connections. If any other type of an-
tenna is used with the set, disconnect the transmission 
line from the built-in antenna to the antenna terminals. 

of the following connections should be made. 

Wave Antenna lead-in may be connected to the two 

The antenna is mounted inside the cabinet and is op-
erated by the use of a knob at the top of the back of the 
cabinet. Since the antenna is fastened to the cabinet 
it may be necessary to orient the cabinet to obtain the 
best reception. It is desirable that either the front or 
the back of the cabinet face the transmitting station. If 
however, "ghosts" or multiple images appear, the cabi-
net may be rotated slightly to minimize this condition. 
In some cases it may be necessary to face the back or 
the front of the cabinet toward a window to obtain a 
television picture. This may be due to walls, water pipes, 
or a steel structure in the location preventing television 
reception. 

MODEL l'''1-701, 

Ch. 10AX22 

The antenna tuning knob should be used as a fine 
tuning control and should be adjusted until the best 
picture is obtained. In order to eliminate " Body effect" 
when adjusting the antenna tuning knob, stand in front 
and reach over the top of the set. If at any time the 
knob becomes difficult to turn, reverse the direction of 
rotation. Do not force the knob in either direction. 

If the receiver fails to operate satisfactorily with the 
built-in antenna, check for the following trouble: 

1. Check the antenna dipole to make sure it is not 
touching the chassis or any other object. 

2. Check the antenna dipole to make sure it is stapled 
to the side of the cabinet and does not vibrate. 

3. Check the connections at the coil, transmission line, 
and trimmer capacitor. 

4. Check to make sure that all four antenna terminal 
screws are moderately tight. The antenna terminals 
should be connected in parallel. 

PlIODUCT ION 4 11ANGES 

top terminals marked Hi-Band, with no strap or con- As changes were made in the production of Model 
M-701 chassis, code numbers were assigned to distin-
guish the differences in the set. The differences between 5. Use the arrangement which gives the most satisfac-
the different code numbers are explained below. 

nection to the Lo-Band terminals. 

tory results. 

Alternate Antenna Connections 

Code 1 Chassis. 

Code 1 chassis are wired as shown in the schematic 
diagram except the grounded end of C-117 is connected 
to terminal 1 of T6 and a 1000 mmf capacitor is used 

in place of the parallel connection of C-109 and C-111. 

Code 2 Chassis. 
Code 2 chassis are wired as shown in the schematic 

diagram except a 1000 mmf capacitor is used in place 
of the parallel connection of C-109 and C-111. 

Code 3 Chassis. 
Code 3 chassis are wired as shown in the schematic 

diagram. 

For test pattern adjustments, alignment procedure, and trouble-shooting charts, refer 
to the 12AX22 service manual. 
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Ref. Symbol Part No. Description 

C3 
C4-30-31-32 
C5-12-15-
17-21-33 
C6 
C7-8-14-16-
26-29 

C9-10 
Cl 1 
C13 
C18-22-25-28 
C19-20 
C23 
C24-27 

R1 
R4 
R5 
R6 
R7-9 
R8-11 
RIO 
R12-13 

LI-2 
(Incl. C1-2 
R2-3) 

L3 
L4-6-8 

L5-7 
L9 

TUNER 

Capacitors 
A-8G-13962 
C-8G-16045 
C-8G-13201 

Ceramic, .005 mfd 
Ceramic, 220 mmf, 20% 
Ceramic, 1000 mmf 

C-8G-17305 Ceramic, 12 mmf, 10% 
B-201-15142 Trimmer capacitor 

A-8G-12495-7 
A-8G-12495-3 
C-8G-11893 
C-8G-11891 
A-8G-12495-4 
C-8G-15737 
C-8G-15224 

C-981-60 
C-9B1-86 
C-981-48 
C-961-13 
C-981-71 
C-9131-74 
C-961-54 
C-981-38 

Ceramic, .5 mmf 
Ceramic, 1.5 mmf 
Ceramic, 4 mmf, mmf 
Ceramic, 51 mmf, 5% 
Ceramic, 2.2 mmf 
Ceramic, 2.5 mmf, 20% 
Ceramic, 7 mmf, mmf 

Resistors 
680 ohms, 1/2 watt, 10% 
100,000 ohms, 1/2 watt, 10% 
68 ohms, 1/2  watt, 10% 
1000 ohms, 1/2 watt, 20% 
5600 ohms, 1/2 watt, 10% 
10,000 ohms, I h watt, 10% 
220 ohms, 1/2  watt, 10% 
10 ohms, 1/2 watt, 10% 

Chokes, Transformers, Coils 
B-201-17143 Antenna transformer assembly 

A- 16A-17128 R.F. choke 
B-13E-17140 High band coils, Osc., RF pri., 

RF sec. 
B- 13E-12046 Low band coils, RF pri., RF sec. 
B-13D-12155 Low band coil, oscillator 

A-51A-15715 
A-51A-17162 
A-51A-17161 
A-51A-17513 
A-15C-10717 
A-2M-16276 
A-2M-15504 
A-2H-11494 
A-49A-15977 
C-5M-15487 
A-49A-15837 

Miscellaneous 
Iron core, for L5 
Iron core, for L6 
Iron core, for L7 
Iron core, for L4-8-9 
Tube socket, 7-prong, miniature 
Core mounting clip 
Leaf spring 
Tube shield 
Coil spring 
Treadle bar, bakelite 
Detent spring 

MAIN CHASSIS 

C34-74-75-82 
C35-37-38-40-
41 -42-44-45-
46-47-49-50-
51 -54-57-
C36 
C39-43-48 
C55 
C56 
C61 -A-B-C-D 

C62 
C63 
C64-66 
C65 
C67-113 
C68 
C70 
C71 
C72-105 
C73 

A-8G-13962 
C-8G-13201 

C-8F3-8 
C-8F3-109 
C-8G-12166 
C-8G-13909 
A-8C-17844 

C-8D-17268 
C-8G-I3201 
C-8D-17270 

Capacitors 
.005 mfd, ceramic disk 

C-8D-10760 
C-8D-10813 
C-8D-10771 
C-8F6-125 
C-8D-17785 
A-8G-12495-5 

- 

1000 mmf, ceramic 

100 mmf, mica, 20% 
47 mmf, mica, 10% 
5 mmf, ceramic 
22 mmf, ceramic 
30-30 mfd x 450 volts, 

125-125 mfd x 25 volts 
.02 mfd 200 volts +30% —10% 
1000 mmf, ceramic 
.01 mfd, 400 volts 
22 mmf ( Seo L19) 
.1 mfd, 400 volts, +30% —10% 
.05 mfd, 400 volts, 20% 
.1 mfd, 200 volts, +30% —10% 
1000 mmf, 500 volts, 10% 
.005 mfd, 200 volts, +50% —25% 
3.3 mmf, ceramic 

Tl B-13B-17956 
T2 B-13M-17273 
T3 
T4 B- 12C-17303 

LIST OF REPLACEMENT PARTS 

Ref. Symbol Part No. Description 

C76 C-8D-17958 
C77-80-84- C-8D-17258 
93-95 
C78-85 C-8D-17607 
C79-88 C-8F3-12 
C81-83 A-8C-17183 
C85 C-8D-17258 
C86 C-8F3-10 
C87 C-8G-13877 
C90 C-8F9-19 
C91-99-102- C-8F3-117 
108-110 
C92 C-8D-17784 
C93 C-8D-14461 
C94 A-8C-13453 
C98 C-8F3-222 
C100-101-111 C-8F3-123 
C103 C-8D-17259 
C104 C-8F3-113 
C106 C-8D-10775 
C107 C-8F11-132 
C109 A-8E-18508 
C112 C-8D-10787 
C114 C-80-17260 
C115 A-8C-11495 
C117 A-8C-17179 
C118-A-B-C A-8C-17845 

R15-17-19-21- C-961-62 
23-25-27-33 

R16-24 C-9B1-73 
R18-22-26 C-9B1-49 
R20-29-59 C-9131-70 
R28-56 C-981 -48 
R30-34-50-60 C-981-82 
R31-42-75- C-981-98 
82-76 
R32 A-10B-17316 
R36-72-84-85 C-9B1-102 
R37-79 C-981-13 
R38 C-982-66 
R39-95 C-984-70 
R40-63 C-981-59 
R41-58 C-981-74 
R44 C-981-34 
R45 C-9131-91 
R46 A-10B-17764 
R47 C-9B1-72 
R48-73-93-105 C-981-86 
R49-51-55- C-981-90 
66-78-89-106-92 
R53 C-981-95 
R54-65-97- C-981-94 
100-104 

R57-64 C-9B1 -78 
R61 A-10A-17215 
R62 C-9B1-37 
R70 A-108-18240 
R71 C-981-69 
R74 A-10B-17275 
R77 C-981-83 
R80 A-10B-17766 
R81 C-981-66 
R83-86 C-9131-88 
R87 C-961-32 
R88 C-981-80 
R90 C-961-64 
R91 C-981-71 
R94 A-10B-17764 
R96 C-961-54 
R98 C-9C12-1115 
R99 C-982-98 
R101-102 C-9C14-1099 
R103 C-9C12-1104 

.004 mfd, 400 volts,+50% —25% 

.01 mfd, 200 volts, +30% —10% 

.02 mfd, 400 volts, +30% —10% 
470 mmf, mica, 20% 
10 mfd, 50 volts, 
.01 mfd, 200 volts, +30% —20% 
220 mmf, mica, 20% 
4.7 mmf, -1-1/2  mmf 
6800 mmf, 300 volts, 20% 
220 mmf, 500 volts, 10% 

.25 mfd, 400 volts, +30% —10% 

.05 mfd, 400 volts, +30% —20% 
8 mfd, 450 volts, lytic 
75 mmf, 500 volts, 5% 
680 mmf, 300 volts, 10% 
.1 mfd, 200 volts, +30% —10% 
100 mmf, 500 volts, 10% 
.25 mfd, 200 volts, +30% —10% 
3900 mmf, 500 volts, 10% 
80-480 mmf, trimmer 
.001 mfd, 600 volts, 20% 
.5 mfd, 200 volts, +30% —10% 
10 mfd, 150 volts, lytic 
500 mmf, 15,000 volts 
60-30-10 mfd x 450 volts 

Resistors 
1000 ohms, 1/2  watt, 10% 

8200 ohms, 1/2  watt, 10% 
82 ohms, 1/2  watt, 10% 
4700 ohms, 1/2 watt, 10% 
68 ohms, 1/2  watt, 10% 
47K ohms, 1/2  watt, 10% 
1 megohm, 1/2  watt, 10% 

8000 ohms, ( Contrast) 
2.2 megohms, V2 watt, 10% 
1000 ohms, 1/2  watt, 20% 
2200 ohms, 1 watt, 10% 
4700 ohms, 2 watts, 10% 
560 ohms, 1/2  watt, 10% 
10K ohms, 1/2  watt, 10% 
3.3 megohms, 1/2  watt, 20% 
270K ohms, 1/2  watt, 10% 
50K ohms, ( Brightness) 
6800 ohms, 1/2  watt, 10% 
100K ohms, 1/2  watt, 10% 
220K ohms, 1/2  watt, 10% 

560K ohms, 1/2  watt, 10% 
470K ohms, 1/2  watt 10% 

22K ohms, 1/2  watt, 10% 
1 megohm, ( Volume and Switch) 
10 megohms, 1/2  watt, 20% 
750K ohms, ( Vertical Size) 
3900 ohms, 1/2  watt, 10% 
100K ohms, ( Vertical Hold) 
56K ohms, 1/2  watt, 10% 
5000 ohms, ( Vertical Linearity) 
2200 ohms, 1/2  watt, 10% 
150K ohms, 1/2  watt, 10% 
15 megohms, 1/2  watt, 20% 
33K ohms, 1/2  watt, 10% 
1500 ohms, 1/2  watt, 10% 
5600 ohms, 1 watt, 10% 
50K ohms, ( Horizontal Hold) 
220 ohms, 1/2  watt, 10% 
22K ohms, 5 watts, 10% 
1 megohm, 1 watt, 10% 
1000 ohms, 10 watts 10% 
2700 ohms, 5 watts 

Chokes, Transformers, Coils 
Output IF coil 
Ratio detector coil 
Output transformer mounted on spk 
Vertical output transformer 

T5-A-B 13-13M-13590 
16 C-12M-18286 
Ti C-12A-17822 
T8 B-13A-17978 
19 B-12M-18241 
Ll 0 A-16A-18025 
L11 A-13M-18026 
L12-13-14 B-201-15612 

A-51A-17966 
L15 A-201-15608 
L16 A-16A-17048 
L17 A-201-15609 
L18 A-16A-17937 
L19 A-201-17962 

A-51A-17966 
L20-21 A-16A-17961 
L23 A-13D-16943 

A-51 A-16945 
L24 A-13M-18233 

A-51 A-16945 
L25 B-16A-17959 Filter choke 

Miscellaneous 

Deflection yoke 
Horizontal deflection transformer 
Power transformer 
Input IF coil 
Vertical oscillator transformer 
Plate choke coil 
Converter coil 
Stagger tune coil assembly 
Iron core ( for above) 
Choke coil assembly 
Peaking coil 
Filament choke 
RF choke 
Video trap and coil assembly 
Iron core ( for above) 
Peaking coil 
Horizontal hold ( course) coil 
Iron core ( for above) 
Horizontal size coil 
Iron core ( for above) 

N-201-18386 TV antenne assembly 
A-8E-18360 Adjustable trimmer 
A-3A-18380 Trimmer shaft 
B-26D-3235 Terminal lug 
A-13M-18359 Matching coil 
C-13E-18361 Antenna dipole 
B-14MA-18385 Twin lead transmission line 
A-3C-18397 Stud 
A-15C-18162 9- pin miniature tube socket 
A-15C-17983 9- pin miniature tube socket ( wafer) 
A-158-10440 Octal fube socket 
A-15C-16007 7-pin miniature tube socket 
B-2M-13062 Plug button 
B-15B-14274 Yoke socket 
A-19A-14275 Yoke plug 
C-2B-18056 Shield can 
A-I9B-18023 Speaker socket assembly 
B-15B-17278 Socket and cable 
A-2B-17337 Coil shield 
A-2M-17336 Coil retaining spring 
A-2H-10974 Tube shield 
A-78-13050 Antenna terminal board 
A-49A-18192 Antenne shorting bar 
A-55F-18024 Fuse mounting 
A-55F-18362 Fuse, 1/4  ampere, 250 volts 
A-3A-17234 Extension shaft 
A-6M-17744 Shaft connector 
A-2D-17219 RH-tube bracket 
A-2D-17218 LH- tube bracket 
A-25M-16992 Rubber strap 
A-2M-17241 Tube strap 
A-20-11493 Bracket 
C-20-1 7235 Deflection coil mounting bracket 
A-49A-18269 Tube contact spring 
B-55P-18282 Focus magnet 
C-2D-18078 Focus magnet mounting bracket 
A-49A-18084 Spring 
B-16M-17982 Ion trap magnet 
B-430-17860 Coil-tube, mounting clip 
B-14MA-11066-20 Twin lead transmission line 
A-20I-18085 AC chassis connector ( male) 

Cabinet Parts 
R-240-1 8206 
C-18A-18176 
B-30M-16962 
C-4B-16958 
C-2M-18191 
8-2M-17067 
B-2M-17068 
B-56-17763-68 
B-5B-17761-68 
B-5B-17762-68 
B-58-1 8244-68 
B-513-18382-36 
A-6M-17803 
A-3A-17760 
C-23J-18167 
B-14M-17758 

Cabinet 
5" PM speaker 
Picture glass 
Tube escutcheon 
Escutcheon 
Channel indicator plate 
Contrast-Off volume plate 
Tuning knob 
Knob ( off-on volume) 
Knob ( Contrast) 
Knob ( 3) 
Antenna knob 
Indicator 
Extension shaft 
Back cover 
Line cord and plug 
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PRODUCTION CHANGES 
As changes were made in the production of Model 10AX chassis, code numbers were assigned to dis-

tinguish the differences in the sets. The differences between the different code numbers are explained below. 

CODE 1, 2, 3 CHASSIS. 

Code 1, 2, 3 chassis are wired as explained in the 

service manual. 
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CODE 4 CHASSIS. 

Code 4 chassis are wired as shown in the service man-

ual schematic diagram except for the addition of 

capacitor C-116 (.2 mmf). 

-•- TUNER CHASSIS 

CODE 5 CHASSIS. 

Code 5 chassis are wired as shown in the schematic 

diagram except resistor R-73 is 100K ohms and capa-
citor C-119 is not incorporated. 

CODE 6 CHASSIS. 

Code 6 chassis are wired as shown in the schematic 
diagram except resistor R-73 is 100K ohms. 
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Code 7 chassis are wired as shown in the schematic 
diagram. 
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As changes were made in the production of 10AX chassis, code numbers 

were assigned to distinguish the differences in the sets. The differences 

between the different code numbers ore explained below. 
CODE 1, 2, 3 CHASSIS. 

Code 1, 2, 3 chassis are wired as explained in the Service Manual. 

CODE 4, 5, 6, 7 CHASSIS. 

Code 4, 5, 6, 7 chassis are wired as explained in the Supplement No. 1 Ser-

vice Manual. 
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PRODUCTION CHANGES 

CODE 8 CHASSIS. 

Code 8 chassis are wired as shown in the schematic diagram except capacitor 
C-120 is not incorporated. 

CODE 9 CHASSIS. 

Code 9 chassis are wired as shown in the schematic diagram. 
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MODELS M-701, Ch. 10AX22; 
10AXF)t)i, Ch. 10AX21; Code 9 

PARTS LIST ADDITIONS 

Ref. No. Part No. Description 

C-116 A-5D-18507 .2 mmf, ( coil form) 
C-119 C-8F6-125 1000 mmf, mica 
C-120 C-8G-11790 7 mmf, ceramic 
R-47 C-981-84 68K ohms, 1/2 watt, 
R-73 C-981-77 18K ohms, 1/2  watt 
R-76 C-9131-95 560K ohms, 1/2  watt 
R-100 C-981-86 100K ohms, I/2 watt 
R-103-108 C-984-71 5600 ohms 2 watts 
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TELEVISION 
SPECIFICATIONS 

Sensitivity at the Antenna 
Video-100 microvolts 
Audio-100 microvolts 

Power Supply Rating 
115 volts, 50-60 cycles, AC 
235 wafts. 

Audio Power Output Rating 
Undistorted-3 watts 
Maximum-41/2 watts 

Speaker 
10" PM 
3.2 ohm voice coil impedance 

Picture Size 
70 square inches 

Antenna Impedance 
Requirements 
Balanced 300-ohm 

Dimensions 

Chassis--16"x 16"x 21/2" 

Tube Complement 
6AG5, RF-Amplifier 
6J6, Oscillator-Converter 

6AU6's, (4) IF-Amplifier 
6AL5, Detector, DC Restorer 
and Sync Separator 

12AU7, Video Amplifier 
6SL7, Sync-Amplifier 

A.G.C. Amplifier 
6AU6, Sound IF-Amplifier 
6T8, Audio Detector and Amp. 
6K6, Audio Output 
6SN7, Vertical Multivibrator 
6AL5, AFC-Discriminator 
6SN7, Horizontal Multivibrator 
6896, Pulse Amplifier 
6W4, 'Damper 
1X2, High Voltage Rectifier 
5U4, Low Voltage Rectifier 
10BP4, Picture Tube 

GENERAL DESCRIPTION 

The Model 10AXF44 is a combination television, AM-FM radio, and a 45 RPM 
record changer. 

The Television set is a 20-tube, AC operated, direct view, 10-inch television 
receiver and features complete coverage of all 12 television channels, automatic 
gain control, automatic frequency control, intercarrier sound system, permanent 
magnet focused and magnetically deflected picture tube. 

On the back of the cabinet is a safety interlock to prevent dangerous electrical 
shock. As an added safety measure, a fuse is located in the high voltage power sup-
ply to protect the set in case of overloading. 

Tube Layout 

OPERATION OF THE TELEVISION 

FUNCTIONS OF THE CONTROLS 

All the controls normally used in tuning in a program 
—both picture and sound—are located on the front of 
the receiver. On the rear of the set are several controls 

which are pre-set at the factory and may need slight 
readjustment at the time of installation. After instal-

lation, they should not be adjusted further, unless re-
quired by replacement or aging of tubes, variations in 
power-line voltage, or other external conditions. The 
function of each of the controls is described below. 

OPERATOR'S CONTROLS 

Volume-Off — Turns set on or off and adjusts sound 
volume. 

Contrast—Varies contrast between light and dark por-
tions of picture. 

Brightness—Controls brilliance of picture. 

V. Hold—Stops pictures from moving up or down. 

H. Hold—Stops pictures from moving left or right. 

Station Selector Knob—Tunes set to desired channel 
(station). May be turned in either direction. 

Model 10AXF44 actually requires only three controls 

when tuning in a program. The three controls, off-on-

volume, contrast and station selector are located on 

the front of the receiver. The three other controls on 

the front of the set: brightness, horizontal hold, and 

vertical hold, need only be adjusted periodically. The 

six operator's controls are shown below: 

nr2oiic 0 

Three of the seven serviceman's controls; focus, hori-

zontal centering, and vertical centering, are located on 

the picture tube assembly. The remaining four controls, 

vertical linearity, vertical size, horizontal size, and 

coarse horizontal hold are located on the rear of the 

set. ( See tube layout). 

SERVICEMAN'S CONTROLS 

Vert. Lin.—Provides vertical distribution of picture. 

Vert. Size — Changes size of picture vertically. Does 
not affect horizontal size. 

Horiz. Size—Changes size of picture horizontally. Does 
not affect vertical size. 

Focus—Focuses picture on face of picture tube. 

H. Centering—Moves entire picture horizontally. 

V. Centering—Moves entire picture vertically. 

Picture Tube Assembly 

DEFLECTION 
YOKE 

TUNING PROCEDURE 

1. Turn the VOLUME control clockwise to turn the set 
on. Allow one-half minute for the set to warm up. 
2. Rotate the Station Selector knob to the desired 
channel. 

3. Turn the CONTRAST control fully counter-clockwise. 
4. Turn the BRIGHTNESS control fully clockwise, and 
then turn it slowly counter-clockwise until the picture 

tube just becomes dark. For any particular installation 
this adjustment of the BRIGHTNESS control need be 

RED WIRE 
FROM HIGH VOLTAGE 

SUPPLY 

VERTICAL 
CENTERING 

FOCUSING 

ION TRAP 

HORIZONTAL 
CENTERING 

2279 -2 

made only the first time the set is used, unless required 
by replacement of tubes. 

5. Adjust the CONTRAST control until the proper con-
trast between blacks and whites is obtained. 

6. Adjust the VOLUME control for the desired sound 
level. 

7. When switching from one station to another, it may 
be necessary to readjust the CONTRAST control. 

MODEL 1 0 AXF);)  
Ch. 10AX21 
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ADJUSTMENT OF STATION SELECTOR 

The station selector of your television set has been 

partially pre-set at the factory, but readjustment of the 
settings may have to be made at the time of the initial 

installation. This should be done by the serviceman. 

If at a later time a new station comes on the air, or if 
the receiver is moved to a locality where other stations 

can be received, adjust the station selector in the fol-

lowing manner. 

1. Turn the set on. Allow the set to warm up for 20 

minutes. 

2. Turn the contrast control approximately two-thirds 

of the way toward its full clockwise position. •+ 

3. Turn the volume control approximately to its mid-

position. 

4. Set the station selector knob to the desired channel. 

5. Grasp the station escutcheon at the upper right 
edge and slowly push down until the hole above the 

station selector knob appears. 

6. Insert a screwdriver into the hole ( see illustration). 
Turn the screw slowly counter-clockwise ( and then clock-

wise, if necessary) until maximum sound is heard. This 

may require several turns in one direction or the other. 

Turn up the volume con-

trol if necessary. ( Do not 
at anytime turn the screw 

in „either direction more 
than 3 revolutions. Do 

not force it if turning 
becomes difficult as the 

screw has then reached 
the end of its travel in that direction and its direction 

should be reversed.) 

7. When the sound is at maximum, the picture will ap-
pear on the screen but "sound bars" ( dark horizontal 
bars of varying width) will be seen traveling vertically 

from bottom to top across the picture. With the screw-

driver, turn the station selector screw counter-clockwise 
only far enough to remove the sound bars from the 

picture. 

8. Push the station escutcheon back into place. 

«Ire(2,1 

*r`ett 

PUSH ESCUTCHEON 
DOWN 

CAUTION!: 9,000 volts on all pins of the 1X2 high voltage rectifier. DO NOT 

MEASURE this voltage unless a high range voltmeter is used. 

WARNING!: Do not tamper with or attempt to defeat the purpose of the safety 

interlock. 

FUSE: To replace the fuse in the high voltage power supply, lift off the high volt-

age shield, remove the old fuse, and replace with the same type 1/4 ampere fuse. 

ANTENNA CONNECTIONS 

1. For those who use separate Hi and Low Band an-

tennae, with two lead-in cables, connect the HI-Band 
leads to the two top terminals marked Hi- Band, con-
nect the Lo-Band leads to the two bottom terminals, 

marked Lo-Band. See fig. 4, sketch A. 

2. For those who use a combined Hi-Lo Band antenna, 
better known as a "All Wave Antenna" with one 
lead-in cable, connect as shown in fig. 4, sketch B. 

3. In some cases due to location or environment of the 

Receiving antennae, better results can be had by 
connecting the lead-in as shown in fig. 4, sketch C. 

4. An alternate arrangement for those who receive from 

Hi-Band stations only ( Channels 7 +bru 13), the All 

Wave Antenna lead-in may be connected to the two 
top terminals marked Hi-Band, with no strap or con-

nection to the Lo-Band terminais. 

5. Use the arrangement which gives the most satisfac-

tory results. 

HIGH BAND 300 Mvn TWIN LEAD 
TERMINALS 

LOW BAND 
TERMINALS 

Alternate Antenne Connections 

22 

TELEVISION REPLACEABLE PARTS LIST 

Ref. Symbol Part No. Description IRef. Symbol Port No. Description 

Capacitors 
C3 A-8G-I3962 
C4-30-31-32 C-8G-16045 
C5-12-15- C-8G-13201 
17-21-33 
C6 C-8G-17305 
C7-8-14-16- 8-201-15142 
26-29 

C9-10 A-8G-12495-7 
C11 A-8G-I2495-3 
C13 C-8G-I1893 
C18-22-25-28 C-8G-I1891 
C19-20 A-8G-I2495-4 
C23 C-8G-15737 
C24-27 C-8G-15224 

R1 C-981-60 
R4 C-981-86 
R5 C-981-48 
R6 C-981-13 
R7-9 C-981-71 
R8-11 C-981-74 
RIO C-981-54 
R12-13 C-981-38 

Ceramic, .005 mfd 
Ceramic, 220 mmf, 20% 
Ceramic, 1000 mmf 

Ce-imic, 12 mmf, 10% 
Trimmer capacitor 

Ceramic, .5 mmf 
Ceramic, 1.5 mmf 
Ceramic, 4 mmf, ±¼ mmf 
Ceramic, 51 mmf, 
Ceramic, 2.2 mmf 
Ceramic, 2.5 mmf, 20% 
Ceramic, 7 mmf, ± 1/2  rtInIf 

Resistors 
680 ohms, 1/2  watt, 10% 
100,000 ohms, 1/2  watt, 10% 
68 ohms, 1/2  watt, 10% 
1000 ohms, 1/2  watt, 70% 
5600 ohms, 1/2  watt, 10% 
10,000 ohms, 1/2  watt, 10% 
220 ohms, 1/2  watt, 10% 
10 ohms, I/2 watt, 10% 

TUNER 

L1-2 
(Incl. C1-2 
R2-3) 

13 
L4-6-8 

L5-7 
L9 

Chokes. Transformers, Coils 
8-201-17143 Antenna transformer assembly 

A-16A-17128 R.F. choke 
8-13E-17140 High band coils, Osc., RF pri., 

RF sec. 
B- 13E-12046 Low band coils, RF pri., RF sec. 
8-13D-12155 Low band coil, oscillator 

Miscellaneous 
A-51A-15715 
A-51A-17162 
A-51A-17161 
A-51A-17513 
A-15C-10717 
A-2M-16276 
A-2M-15504 
A-2H-11494 
A-49A-15977 
C-5M-15487 
A-49A-15837 

Iron core, for L5 
Iron core, for 16 
Iton core, for L7 
Iron core, for L4-8-9 
Tube socket, 7- prong, miniature 
Core mounting clip 
Leaf spring 
Tube shield 
Coil spring 
Treadle bar, bakelite 
Datent spring 

MAIN CHASSIS 
Capacitors 

C34-74-75-82 A-8G-I3962 
C35-37-38-40- C-8G-13201 
41-42-44-45-
46-47-49-S0-
51- 54-57-

C36 C-8F3-8 
C39-43-48 C-8F3-109 
C55 C-8G-12166 
C56 C-8G-13909 
C61-A- B-C-D A-8C-17844 

C62 C-8D-17268 
C63 C-8G-13201 
C64-66 C-80-17270 
C65 
C67-113 C-8D-10760 
C68 C-8D-I0813 
C70 C-8D-10771 
C71 C-8F6-125 
C72-105 C-8D-17785 
C73 A-8G-I2495-5 
C76 C-8D-17958 
C77-80-84- C-8D-17258 
93-95 

C78-85 C-8D-17607 
C79-88 C-8F3-I2 
C81-83 A-8C-17183 
C85 C-8D-17258 
C86 C-8F3-10 
C87 C-8G-13877 
C90 C-8F9-19 
C91-99-102- C-8F3-117 
108-110 
C92 C-8D-17784 
C93 C-8D-14461 
C94 A-8C-13453 
C98 C-8F3-222 
C100-101-111 C-8F3-123 
C103 C-8D-17259 
C104 C-8F3-113 
C106 C-8D-10775 
C107 C-8F11-132 
C109 A-8E-18508 
C112 C-8D-10787 
C114 C-8D-17260 
C115 A-8C-11495 
C117 A-8C-17179 
C118-A- B-C A-8C-17845 

.005 mfd, ceramic disk 
1000 mmf, ceramic 

100 mmf, mica, 20% 
47 mmf, mica, 10% 
5 mmf, ceramic 
22 mmf, ceramic 
30-30 mfd s 450 volts, 

125-125 mfd x 25 volts 
.02 mfd 200 volts +30% -10% 
1000 mmf, ceramic 
.01 mfd, 400 volts 
22 mmf ( See 119) 
.1 mfd, 400 volts, +30% -10% 
.05 mfd, 400 volts, 20% 
.1 mfd, 200 volts, +30% -10% 
1000 mmf, 500 volts, 10% 
.005 mfd, 200 volts, +50% -25% 
3.3 mmf, ceramic 
.004 mfd, 400 volts,+50% -25% 
.01 mfd, 200 volts, +30% -10% 

.02 mfd, 400 volts, +30% -10% 
470 mmf, mica, 20% 
10 mfd, 50 volts, 
.01 mfd, 200 volts, +30% -20% 
220 mmf, mica, 20% 
4.7 mmf, mmf 
6800 mmf, 300 volts, 20% 
220 mmf, 500 volts, 10% 

.25 mfd, 400 volts, +30% -10% 

.05 mfd, 400 volts, +30% -20% 
8 mfd, 450 volts, lytic 
75 mmf, 500 volts, 5% 
680 mmf, 300 volts, 10% 
.1 mfd, 200 volts, +30% -10% 
100 mmf, 500 volts, 10% 
.25 mfd, 200 volts, +30% -10% 
3900 mmf, 500 volts, 10% 
80-480 mmf, trimmer 
.001 mfd, 600 volts, 20% 
.5 mfd, 200 volts, +30% -10% 
10 mfd, 150 volts, lek 
500 mmf, 15,000 volts 
60-30-10 mfd x 450 volts 

R15-17-19-21- C-9B1-62 
23-25-27-33 

R16-24 C-9B1-73 
R18-22-26 C-981-49 
R20-29-59 C-9B1-70 
R28-56 C-981-48 
R30-34-50-60 C-981-82 
R31-42-75- C-981-98 
82-76 
R32 A-108-17316 
R36-72-84-85 C-981-102 
R37-79 C-961-13 
R38 C-982-66 
R39-95 C-984-70 
R40-63 C-9B1-59 
R41-58 C-981-74 
R44 C-981-34 
R45 C-981-91 
R46 A-1 OB-17764 
R47 C-9B1-72 
R48-73-93-105 C-981-86 
R49-51-55- C-981-90 
66-78-89-106-92 
R53 C-981-95 
R54-65-97- C-981-94 
100-104 

R57-64 C-981-78 
R61 A-10A-17215 
R62 C-981-37 
R70 A-10B-18240 
R71 C-981-69 
R74 A-108-17275 
R77 C-981-83 
R80 A-108-17766 
R81 C-981-66 
R83-86 C-981-88 
R87 C-981-32 
R88 C-9B1 -80 
R90 C-9131-64 
R91 C-961-71 
R94 A-1013-17764 
12.96 C-9B1-54 
R98 C-9C12-1115 
R99 C-982-98 
R101-102 C-9C14-1099 
R103 C-9C12-1104 

Resistors 
1000 ohms, 1/2 watt, 10% 

8200 ohms, 1/2  watt, 10% 
82 ohms, 1/2  watt, 10% 
4700 ohms, 1/2  watt, 10% 
68 ohms, 1/2  watt, 10% 
47K ohms, 1/2 watt, 10% 
1 megohm, 1/2  watt, 10% 

8000 ohms, ( Contrast) 
2.2 megohms, 1/2  watt, 10% 
1000 ohms, 1/2  watt, 20% 
2200 ohms, 1 watt, 10% 
4700 ohms, 2 watts, 10% 
560 ohms, 1/2  watt, 10% 
10K ohms, 1/2  watt, 10% 
3.3 megohms, 1/2  watt, 20% 
270K ohms, 1/2  watt, 10% 
SOK ohms, ( Brightness) 
6800 ohms, 1/2 watt, 10% 

100K ohms, I/2 watt, 10% 
220K ohms, 1/2  watt, 10% 

560K ohms, 1/2  watt, 10% 
470K ohms, 1/2  watt 10% 

22K ohms, 1/2  watt, 10% 
1 megohm, ( Volume and Switch) 
10 megohms, 1/2  watt, 20% 
750K ohms, ( Vertical Size) 
3900 ohms, 1/2 watt, 10% 
100K ohms, ( Vertical Hold) 
56K ohms, 1/2  watt, 10% 
5000 ohms, ( Vertical Linearity) 
2200 ohms, 1/2  watt, 10% 
150K ohms, 1/2  watt, 10% 
1.5 megohms, 1/2  watt, 20% 
33K ohms, 1/2  watt, 10% 
1500 ohms, 1/2  watt, 10% 
5600 ohms, 1 watt, 10% 
SOK ohms, ( Horizontal Hold) 
220 ohms, 1/2  watt, 10% 
22K ohms, 5 watts, 10% 
1 megohm, 1 watt, 10% 
1000 ohms, 10 watts 10% 
2700 ohms. 5 watts 

MODEL 10AXFU, 
Ch. 10AX21 
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REPLACEABLE PARTS LIST 

Ref. Symbol Part No. Description Ref. Symbol Part No. Description 

Chokes, Transformers, Coils 

T1 B-13B-17956 Output IF coil 
12 B-13M-17273 Ratio detector coil 
T3 Output transformer mounted on spkr. 
T4 B-12C-17303 Vertical output transformer 
T5-A-B B-13M-13590 Deflection yoke 
T6 C-12M-18286 Horizontal deflection transformer 
T7 C-12A-17822 Power transformer 
18 B-13A-17978 Input IF coil 
T9 B-12M-18241 Vertical oscillator transformer 
L10 A- 16A-18025 Plate choke coil 
Ll 1 A-13M-18026 Converter coil 
L12-13-14 B-201-15612 Stagger tune coil assembly 

A-51A-17966 Iron core ( for above) 
L15 A-201-15608 Choke coil assembly 
L16 A-16A-17048 Peaking coil 
L17 A-201-15609 Filament choke 
L18 A-16A-17937 RF choke 
L19 A-201-17962 Video trap and coil assembly 

A-51A-17966 Iron core ( for above) 
L20-21 A-16A-17961 Peaking coil 
123 A-13D-16943 Horizontal hold ( course) coil 

A-51A-16945 Iron core ( for above) 
L24 A-13M-18233 Horizontal size coil 

A-51A-16945 Iron core ( for above) 
125 B-16A-17959 Filter choke 

Miscellaneous 
A- 15C-18162 
A- 15C-17983 
A-158-10440 
A- 15C-16007 
B-2M-13062 
B-1 5B-14274 
A- 19A-14275 
C-2B-18056 
A- 19B-18023 
B-156-17278 
A-2B-17337 
A-2M-17336 
A-2H-10974 

9- pin miniature tube socket 
9- pin miniature tube socket ( wafer) 
Octal tube socket 
7- pin miniature tube socket 
Plug button 
Yoke socket 
Yoke plug 
Shield can 
Speaker socket assembly 
Socket and cable 
Coil shield 
Coil retaining spring 
Tube shield 

A-7B-13050 Antenna terminal board 
A-49A-18192 Antenna shorting bar 
A-55F-18024 Fuse mounting 
A-55F-18362 Fuse, 1/4 ampere, 250 volts 
A-3A-17234 Extension shaft 
A-6M-17744 Shaft connector 
A-2D-17219 RH-tube bracket 
A-2D-17218 LH- tube bracket 
A-25M-16992 Rubber strap 
A-2M-17241 Tube strap 
A-2D-11493 Bracket 
C-2D-17235 Deflection coil mounting bracket 
A-49A-18269 Tube contact spring 
B-55P-18282 Focus magnet 
C-2D-18078 Focus magnet mounting bracket 
A-49A-18084 Spring 
B-16M-17982 Ion trap magnet 
B-43D-17860 Coil-tube, mounting clip 
B-14MA-11066-20 Twin lead transmission line 
A-201-18085 AC chassis connector ( male) 

Cabinet Parts 

R-24D-18589 
C-18A-18588 
B-30M-16962 
C-4B-16958 
B- 2C-18572 
8-2M-17067-1 
B-56-17763-68 
A-6M-17803 
B-56-18244-68 
B-5B-16698-57 
B-58-1 6699-57 
B-58-16700-57 
13-5B-16701-57 
C- 23J-17182 
13-14M-11479 
B-23J-17240 
B-30A-16684 
A-23A-10344 

Cabinet 
10" PM speaker 
Picture glass 
Tube escutcheon 
Control plate 
Channel indicator plate 
Tuning knob ( T.V.) 
Indicator 
Knob ( 5) T.V. 
Tuning knob 
Volume knob 
lone knob 
FM-AM-Phono knob 
Back cover 
Line cord and plug 
Bottom cover 
Dial sca le 
Line cord lock 

PRODUCTION CHANGES 

As changes were made in the production of Model 
10AXF44 chassis, code numbers were assigned to distin-
guish the differences in the set. The differences between 
the different code numbers are explained below. 

Code 1 Chassis. 

Code 1 chassis are wired as shown in the schematic 
diagram except the grounded end of C-117 is connected 
to terminal 1 of T6 and a 100C mmf capacitor is used 

OPERATION OF THE RADIO 

Broadcast Band—This is the tuning band in which the 

standard broadcast stations operate. The left scale on 
the dial covers the broadcast range of 535-1620 Kc., and 
is calibrated in channel numbers. To obtain the kilo-

cycle reading, multiply the number on the dial by 10; 
thus 80 on the dial corresponds to 800 kilocycles. 

FM Band—The FM tuning range covers the newly allo-
cated frequency-modulation band of 88 to 108 mega-

cycles into which all FM stations were required to move. 
Check with your local newspaper to determine the fre-
quency of your local FM stations. 

On-off Switch and Volume Control- The knob second 

from the bottom is both the on-off switch and the volume 
control. When this control is turned all the way to the 

left the set is off. A slight rotation to the right will click 

the switch and turn the set on. The knob may then be 
used to regulate the volume. Be sure your set is turned 
completely off when not in use; otherwise the tubes will 

wear out unnecessarily. 

Tone Control—Rotating the bottom knob gives a full 

variation of the tonal response from a deep bass to a 
brilliant treble. 

in place of the parallel connection of C-109 and C-111. 

Code 2 Chassis. 

Code 2 chassis are wired as shown in the schematic 
diagram except a 1000 mmf capacitor is used in place 
of the parallel connection of C-109 and C-111. 

Code 3 Chassis. 

Code 3 chassis are wired as shown in the schematic 
diagram. 

For the alignment procedure and trouble-shooting charts, 

refer to the M-1101, C-1102 Service Manual. 

REPLACEMENT 

MODEL 10AXF)1)1, Ch. 
10AX21, Radio Ch. 7AF2)1 

Tuning knob —The knob second from the top is the 

tuning knob; rotation of this knob moves the indicator 

along the dial scales. When selecting a station turn the 
knob back and forth until the tone is clearest and 
loudest. Do not use the tuning knob to regulate volume; 
the volume control should be used for that purpose after 

the station has been tuned in properly. It is particularly 
important in FM reception to tune the station accu-
rately; otherwise the tone is distorted and the back-

ground noise not eliminated. 

Band Switch—The knob on the top is used to select 
FM BAND, BROADCAST BAND, or PHONO. When 
this -knob is turned fully clockwise FM programs can be 

tuned in. In the center position STANDARD BROAD-
CASTS can be heard. 

Phonograph — Turning the Bandswitch fully counter-

clockwise allows the radio to be used for the playing of 
phonograph records in conjunction with the automatic 

record player mounted in this cabinet. This automatic 
Record Player accommodates eight of the NEW 45 RPM 
records, approximately 40 minutes of entertainment with-

out attention. For operation of this unit please refer to . 
the Automatic Record Changer Operating Instructions 

on separate sheet. 
OF DIAL CORDS 

With the large drum turned completely 
counter - clockwise, line up the left edge 
of the pointer with the dots shown 

Pointer Stringing and Alignment 

0
1
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ALIGNMENT PROCEDURE 
Broadcast Band Section I. F. and R. F. 

The alignment procedure below includes the sensiti-
vities at the inputs of various stages. All signal input 
values are based on an output of . 50 watts. This may be 
measured by disconnecting the speaker voice coil and 
substituting a 3.2-ohm resistor across the secondary 
winding of the output transformer. A reading of 1.25 
volts AC across this resistor will be approximately equi-
valent to .50 watt output with the speaker connected. 
The volume control must be set at maximum. The tone 
control must be set for maximum treble. 

The signal source must be an accurately calibrated 
signal generator capable of supplying the frequencies 
designated, modulated 30% with a 400-cycle audio sig-
nal. A 400 cycle audio signal is required for the audio 
measurement. Variations in sensitivities of plus or minus 
25% are usually permissable. 

C2-8 

C2 -C 

C2- A 

1213A7 

12 AT 7 

T5 

12 BA6 

FM EXTERNAL 
ANTENNA 
300 OHM) 

C 3 

T 

I2AV6 50L6 GT 

PRONO 
INPUT 

00P ANTENNA 

PILOT 
LIGHT 

110 VOLT 
10 WATT 

SPEAKER 
SOCKET 12 AL5 

PHONO 
MOTOR 

12 AU6 

A C INPUT 
HO - 117V 

M9-1 

Chassis View 

AM-- I. F. ALIGNMENT 
Band Switch in AM Position, Gang Open, Dummy Antenna . 1 Mfd. 

SIGNAL 
GENERATOR 
FREQUENCY 

CONNECTION 
TO RADIO ADJUSTMENTS TO BE MADE ADJUST FOR 

455 Kc. Use 
2500 

microvolts 

Pin 1 of 12BA6 
I.F. Amp. 

and B minus 

Primary and Secondary of T8. 
See chassis view. 

Maxii-num output 
should be .5 watts 

455 Kc. Use 
75 microvolts 

Pin 7 of 12BA7 
Converter 

and B minus 

Primary and Secondary of T6. 
See chassis view. 

400 cycles. Use 
45 millivolts 

High side of 
Volume Control 
and B minus 

None 

Maximum output 
should be .5 watts 

Maximum output 
should be .5 watts 

BROADCAST BAND— R. F. ALIGNMENT 
Check pointer so that the right hand edge of the pointer skirt coincides with the 

right hand edge of dial marker at the extreme right when gang is dosed. 

For Adjustment, see dial mechanism illustration. 

SIGNAL GENERATOR FREQUENCY SET POINTER AT CONNECT TO RADIO ADJUST 

1620 Kc. Extreme Right 
Calibration Marker 

AM Antenna Clip 
and B minus 

Oscil lator trimmer 
C2-B for maximum 

1400 Kc. 
Second Calibration 

from Right 
AM Antenna Clip 

and B minus 
Antenna trimmer 

C2-A for maximum 

Check tracking at 1000 Kc, 600 Kc, and 535 Kc to be sure oscillator is set correctly. 

ELECTRICAL SPECIFICATIONS 
Power Supply 

Frequency Ranges 

Intermediate Freq. 
Selectivity 

AM. Sensitivity 

105 to 125 volts, AC, 60-cycles; FM Sensitivity ( For .5 watt output)- 16 micro-
Chassis only 75 watts. With volts average. 
phono operation 100 watts. Power Output 2 watts, 10% distortion. 4 watts 

Broadcast Band-535 to 1620 kc. maximum. 
FM Band-88 to 108 mc. 
AM-455 kc.; FM- 10.7 mc. 
AM-43 kc. broad at 1000 times sig-
nal, measured at 1000 kc. 

I.F. FM-250 kc. broad at 2 times 
down. 

I.F. FM-650 kc. broad at 10 times 
down. 
(For .5 watt output with external 
antenna)-18 microvolts average. Automatic Changer See Manual 5084. 

Loud Speaker 10" PM. Voice coil impedance 3.2 
ohms, 400 cycles. 

Tube Complement 
12AT7, FM-RF amp. mixer; 
12BA7, AM converter, FM 
oscillator; 
12BA6, IF amplifier; 
12AU6, FM driver; 

12AL5, FM detector; 
12AV6, AM detector, 
AVC, 1st audio; 
50L6GT, output. 

ALIGNMENT PROCEDURE 

FM Band Section I. F. and R. F. 

A non-metallic alignment tool must be used. 
IMPORTANY 

No alignment of the FM section of this radio should be 
attempted unless you are positive that the circuits are in 
need of adjustment and you have the necessary equip-
ment. 

All components used in this radio are extremely stable 
and the tuned circuits should require no adjustment 
over a long period of time. 

Band Switch 

NOTE 

The following alignment is based on the use of the new 
Simpson vacuum tube voltmeter which has a "floating 
ground". In other words, the meter, when used as a 
vacuum tube voltmeter, can have both the positive and 
negative sides connected to points above ground and 
still give true readings. 

A standard AM signal generator is required. 

FM— I. F. ALIGNMENT 
in FM Position. Dummy Antenna . 1 Mfd. 

SIGNAL 
GENERATOR 
FREQUENCY 

CONNECTION 
TO RADIO 

VACUUM TUBE VOLT 
METER CONNECTION 

TO RADIO 

ADJUSTMENTS 
TO BE MADE 

ADJUST FOR 

10.7 Mc. 
Use about 

.1 volt 

Pin No. 1 
of 12AU6 

Pin No. 7 of 12AL5 
and B minus 

Bottom Core 
Primary of T9 
Ratio Detector 

Resonance 
should be about 

3 volts 

10.7 Mc. 
Use about 

.1 volt 

10.7 Mc. 
Use about 330 

microvolts 

10.7 Mc. 
Use about 600 

microvolts 

Pin No. 1 
of 12AU6 

Pin No. 1 
of 12BA6 

Top end of 
C2-C 

See note "A" 
Top Core 

Secondary of T9 
Ratio Detector 

Zero. Use zero 
center scale 
See note " B" 

Pin No. 7 of 12AL5 
and B minus 

Pririiary and Secondary 
of T7. FM Driver IF 
See chassis view. 

Resonance 
should be about 

3 volts 

Pin No. 7 of 12AL5 
and B minus 

Primary and Secondary 
of T5. Input IF 

See chassis view. 

Resonance 
should be about 

3 volts 

NOTES ON FM — I. F. ALIGNMENT 
NOTE "An—Connect two resistors in series, 100K OHMS each, 

from Pin No. 7 of I 2AL5 to B minus ( pin no. 5). These resistors 

must be matched within 5%. Connect vacuum tube vciltmeter be-

tween the midpoint of the resistors and point it. 

NOTE "B"—If T9 has been tampered with, it is possible that no 

crossover point will be found at first. Careful adjustment of both 

primary and secondary is necessary. 

NOTE "C"—To use a VTVM which does not have the "floating 

ground" feature, in step 2 above, connect " ground" side of VTVM 

to midpoint of resistors ( Note " A") and "high" side to point it. 

GENERAL—Input signals should be adjusted to give approximately 

3 volts. The ratio detector is operating at a reasonable level at 

this point and will give the truest indication of correct alignment 

with the procedure specified. 

FM— R. F. ALIGNMENT 
Check pointer so that the right hand edge of the pointer skirt coincides with the 

right hand edge of dial marker at the extreme right when gang is closed. 

For Adjustment, see dial mechanism illustration. 

SIGNAL 
GENERATOR 
FREQUENCY 

POINTER 
CONNECTION 
TO RADIO ADJUST 

108 MC. 

98 MC. 

108 MC. 
Marker 

Tune in 
Gen. Signal 

FM antenna 
terminals 

See Note " B" 
below 

FM Osc C3 
for maximum 

FM Mixer C2-C 
for maximum 

VTVM 
CONNECTIONS 

Pin No. 7 of 
12AL5 to B minus 

NOTE "A'.—If a signal generator with the above fundamental fre-

quency is not available, it is sometimes possible to use harmonics. 

Use extreme care in picking harmonics. An alternate procedure is 

to use a local station carrier of known frequency to align the FM 

Band and to use the vacuum tube volt-meter as above for resonance 

indication. A weak carrier, however, will not produce 3 volts. 

NOTE " B"—Connect 300 ohms in series with " hot" side of gener-

ator and connect to left hand screw of external FM Antenna Ter-

minals. Connect cold side of generator to right hand screw. 

MODEL 10AXFhh, 

Radio Ch. 7AF2 
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VOLTAGE READINGS TAKEN WITH A 
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SOCKETS AND B. 
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E 
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R 29 
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R30 
H700 

631 R 32 
.050 2, 1.0,2• 

• C 37-B 

C 45 

03..7,-̀  1172 

8— 

v051.e. COACAOL/ 
oN ors SR,. 

8 — 
TELE 0,5,05 

05 • 05 AC 

SO, 

RADIO SCHEMATIC DIAGRAM 

RADIO REPLACEMENT PARTS LIST 
When ordering, specify part number, model number, and manual issue. 

Ref. No. Part No, Description 
Qty. 
Used 

In set 

CONDENSERS 

Cl, ABCD 8-8A-16592 
C2, ABC 
C3 A-20I-15142 
C4,29,31,50,53, C-8G- 1 1734 
C5, 54 C-8G- I2166 
C6,7,9, 1 1,12, A-8G- I 3962 
15,19,38,41,42, 
43,48,54 

C8,51 
CIO 
C14,46 

C-8G-14172 
A-8G-12495-4 
C-8D- I0770 

4 section gang condenser 
Trimmer on gang 
FM Osc. trimmer 
100 mmf, ceramic 
5 mmf, ceramic 
.005 mf, disk ceramic 

33 mmf, ceramic 
2.2 mmf, ceramic 
.05 mf, 200 volts, paper 

5 

12 

2 

2 

C16,20,21 
C17,18,25,34 
C22 
C23 
C24, 55 
C26,27,28,30 
C32 
C33,35,36,49 
C37, ABCD 

C39 
C40 
C44 
C45 

C-8G-16049 
C-8G- I1733 
C-8F3-120 
C-8C- I6013 
C-8F3- I 1 
C-8G- 1 1732 
C-8G- 13201 
C-8D- I0761 
A-8G- I 6432-1 

C-80- 10935 
C-8D- I6791 
A-8C- 16370 
C-8D- 10813 

.002 mmf, ceramic 3 
220 mmf, ceramic 4 
390 mmf, mica 
5 mf x 100 volts, electrolytic 
330 mmf, mica 
470 mmf, ceramic 
1000 mmf, ceramic 
.01 mf, 400 volts, paper 4 
40-20-20 mf x 300 volts, electrolytic, 

20 mf x 25 volts 1 
.005 mf, 600 volts, paper 1 
.12 mf, 200 volts, paper 1 
60 mf x 120 volts, electrolytic 1 
.05 mf, 400 volts, paper 

RI A-168-16615 
R2 A-168-16614 
R3 A-I6B-16616 
R4,I4 C-98I-78 
R5,6,8,12,I9 C-9BI-58 
R7,11 C-981-48 
R9 C-OBI-82 
RI0,39 C-98I -26 
RI3 C-9B1-79 
RI5,40 C-9BI-33 
RI6 C-981-34 
RI7 C-9131.54 

RESISTORS 

Suppressor 
Suppressor 
Suppressor 
22K ohms, th watt 
470 ohms, 1/2 watt 
68 ohms, 1/2 watt 
47K ohms, 1/2  watt, 
150K ohms, 1/2 watt 
27K ohms, 1/2 watt 
2.2 megohms, 1/2  watt 
3.3 megohms 1/2 watt 
220 megohms, 1/2  watt 

tae .e 

2 

MODEL 10AXFU, 
Radio Ch. 7AF2L1-

Rd. No. Part No. Description 
Qty. 
Used 
In Set 

R18 C-981-60 680 megohms, 1/2  watt 
R20 A-I0A-16503 1 megohm, volume control and 

switch 
R2I C-9B1-36 6.8 megohm, 1/2 watt 
R22 A- 11B-16502 1 megohm, tone control I 
R23,24 C-9131-94 470K ohms, 1/2  watt 2 
R25 C-9BI-52 150 ohms, 1/2 watt I 
R26,35 C-961-27 220K ohms 1/2 watt 2 
R28,36 C-9C4-50 100 ohms, 2 watts 2 
R29,30 C-9B4-62 1000 ohms, 2 watts 2 
R31,32 C-984-65 1800 ohms, 2 watts 2 

T1 
T2,13,I4 
13 
14 
15 
T6 
77 
18 
79 
TIO 
III 
712 
115 

COILS AND TRANSFORMERS 
C- 13 E-16496 
A-1613-16023 
8-13D-16611 
A-I3D-16617 
B-I3A-16612 
8-13A-16662 
B-1313-16000 
B-I3B-16302 
B-I3M-16001 
A-168-16613 
A-I3E-16618 
A-I6A-16637 

C-I8A-17238 

Loop antenna 1 
RF choke 3 
AM Osc. coil 
FM Ose. coil 
FM input IF 
AM input IF 
FM driver IF 
AM output IF 
FM ratio detector 
RF choke 
FM mixer coil 
RF choke 
Output transformer On Speaker 
10" PM speaker and output 

transformer 

DIAL PARTS 
B-30A- I6684 
B-23.1-17158 
B-613-16506 
A-3A- I6504 
B-29C-15876 
B-2M- I6656 
A-3 H-10299 
B-2G- I6505 
A-53A-10989 
A-49A- I0078 
B-4M-15913-1 

Dial scale 
Escutcheon gasket 
Diffuser 
Tuning shaft 
"C"washer for above 
Pointer bar 
Idler pulley 
Dial Pointer 
Dial string 60" req. 
Tension spring 
Dial scale bracket 

RECORD CHANGER 
C-20I-17184 45 RPM Automatic Record 

Changer 
P-73 Crystal cartridge 

45 RPM needle 

MISCELLANEOUS 
B-20A- 16663 Band switch 
A-46A- I6545 Pilot lite bulb 
A-I5B-13430 Min. 9 pin tube socket 
A-I5C-16297 Min. 7 pin tube socket 
A-158-10440 Octal tube socket 
A-38-16758 Tuning shaft bushing 
A-7B- I3050 FM dipole Terminal strip 
A-47A- I6546 Pilot lite assembly 
A-1913-12468 Phono motor socket 
B-I4M-17244 Line cord with Pol. plug 
A- I98-12170 Phono pickup socket 
A-1513-11538 Speaker socket 
B-14MA-11066-6-16 FM dipole ribbon 

CR-1,2 A-21 J-12775 Selenium rectifier 
B-I5B-13785 Large ytic mtg. plate 

5 
B-1513-10076 Small lytic mtg. plate 

2 

2 

2 

2 

2 
2 

2 
4 

2 
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LEAP DRESS IMPORTANT IN CX-33 " HV" SECTION 

If necessary to replace the 1P3 rectifier tube in the " HV" section of this 
receiver, it is possible if care is not exercised to disarrange the wiring. 
This right cause high voltage arcing or a short to develo resulting in a 
burned out transforrer. Note carefully in the sketch below the proper position 
of the 1B3 socket, so as to avoid drawing the filament supply leads against 
the transforrer coil. Also note correct position of the heavy red wire between 
the horizontal output transformer and the deflection yoke. It mn_st be between 

173 tube and power snpnly shield -- not between the 1P3 and óBG6 tubes. the 

ye-AVY WW1) W//fe 

4)6-19 WI•Ve- /A/ 

WRONG PortTION  

/V,V, /* RC /lie/4W 

esver HERE 

-ru/o 
\ 

\ \ 
\ •••••. s. 

V2I9 

C8G-6 

  493 .sc"c"-E-7- Amy 
.eeEc °He- 7w/s7e-0 
Pve.ci4vG-F/I-AMENT 
wipes c...1-4;...s.e TO 

ii///t/D/IlC-

,41Ay (Al/-SE v 

A c/A/G- oilLeite—r 

16.TP)1 
161(114 

(tilt gun) 
It ft 

65o276A-1 
Tt 

The two different types are not interchangeable with the two types of tubes in 
use. Use of the wrong type trap may result in failure to obtain maximum picture 
brilliance and possible damage to the tube screen through ion bombardment. 

Important: Ion trap Magnets Parts No. 13917 and 650161A-1 are for use with 
"Round" picture tubes and are not to be used with the "Rectangular" tubes. 

.TO PREVENT BLOCKING ^N STRONG SIGNALS  

Remove the present leads from the positive terminal of C242B, connect together 
and insulate. Connect a 5K, 7 Watt wire-wound resistor between the positive 
terminals of C243C and C242B. This resistor is indicated in the diagram below 
as R31C. Remove R236 from the plus 135 Volt circuit and connect to the plus 
235 Volt circuit. Remove R306 from the plus 135 Volt circuit and connect to 
C242D. To provide by-passing at the plus 135 Volt tap, add a 20 ufd. 450 Volt 
tubular condenser between this point and ground. This condenser should he 

connected to the terminal board to the front of the 4.5 mc. sound I.F. stage 
and th P ground lug of the terminal board to which the primary leads of the 
vertical output transformer connect. 

R231 
15K 

R232 
I5K 

Tue R317 

ir iooK 
2 

rePPLY C4D,NI191RTMEIVT 

EXPLANATION OF DIFFERENT TYPES OF ION TRAP MAGNETS usEr 
There are several different types of picture tubes currently being used in the 
CX-33 Chassis, these. can b separated into two categories; the " tilt gun" type 
and the " straight gun" type. The type of Ion Trap Magnet used depends upon 

the category in which the picture tube is classified with regard to the electron 
gun structure. Ion Trap Magnet, part no. 650276A-1 is a " single magnet" type 
use.:.with the " tilt gun" tubes. 
Ion Trap Magnet, part no. 650161A-4 and 650161A-5 are "double magnet" types 
used vdth the " straight gun" tubes. (650161A-4 and 650161A-5 differ only in 
that they are obtained from different suppliers.) 
Following is a classification of the different type rectangular tubes and the 
Ion Trap Magnet to be used with each. 

Tube Type  
1 RP4 
16XR4 

160-AR Farnsworth 

(Straight Gun) 

tt It 

Ion Trap Magnet 

650161A-4 or 650161A-5 
or 
or tt 

L 206 

98 -444. 

L208 
L207 250.444, 

98444. 

R 2 3 7 

18 K 

R 306 
5Ki 7W) liVW 

To SYNC. 

SePARAToR 

C284-
.! 44f. R 318 a C 24 2 B 

200 V 1 40 .4,11 j 475 V 
C229 ..te 

-90 
SHADING R236 

R 2 35 —SOK 27K 

5K,7VV,WW 

+235V -90 
TO REDUCE BLOOMING OF THE FICTTTRE 

Connect in series with the lead to pin 11 ( cathode) of the picture tube 
parallt1 combination of a 100K resistor and a 0.1 ufd. 200V capacitor. 
should be taken that undue stray capacity is not introduced between the 
lead of the picture tube and ground. 

a 
Care 
cathode 

This change is also shown in the diagram above. 

TO INCREASE HORIZONTAL SCAN 

The 30 mmfd. 6KV condenser, C278, part No. 450954A-3, which was previously 
connected between the cathode or the 6W4 damper tube and ground to increase 
width should be re-connected between the 6BG6 plate connection of the high 
voltage coil and ground to further increasP width. 

MODELS 321-B, 321-M, 322-M, 
324-M, 325-F, Ch. C-281, CX-33 
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A soldering lug should be attached to the inside wall of the power supply 
housing in line with the present hole through which the yoke lead comes out 
and approximately 2--1 inches from the rear of the chassis. Care should be taken 
when installing the capacitor that it does not come in contact with either the 
1B3 or 6306 tube. A wire ground should be installed between the terminal lug 
and the chassis to provide proper grounding. An easy method of connecting this 
is to run wire through the vent hole closest to the 6BG6 socket and ground the 
wire to the saddle of the socket. 

I:T7RMAL ARCING IN H.V. CAPACITOR C261 - CX-33 TV CHASSIS 

This is the 500 uufd., 20KV high voltage filter capacitor, part No. 650153B-2. 

It is possible that the Jeffers Electronics H.V. capacitor, part No. 650153B-2, 
may be subject to failure, possibly caused by absorption of moisture in the 
dielectric or to mechanical failure in the event of being abused at time of 
assembly. This breakdown may not b apparent at once but ray possibly show up 
over a period of several weeks in operation. 

There are two colors of Jeffers capacitors -- mustard and tan. Do not confuse 
these with the Centralab capacitors which will have the trademark CRL stamped 
on them. We have had reports only of Jeffers capacitor failures although some 
CRL types might be found similarly defective. 

Any of these capacitors found defective should be r'- moved from the CX-33 chassis. 
These should be held for return to Capehart-Farnsworth on Return Goods Authorization 
issued by our Field Engineer and not scrapped in the field. We are anxious to 
receive defective samples for further engineering examination as soon as possible. 

-The failure of subject capacitors could 
be the result of a mechanical strain on 
the solder joint inside the capacitor 
where the stud is connected to the silver 
deposit on the ceramic dielectric. 
Excessive torque applied between the two 
studs or between the body of the capacitor 
and a stud during assembly or replacement 
may break the soldered joint or tear the 
silver away from the dielectric. 

In assemblying the capacitor to the 
bracket, part No. 450512B-1, the assembly 
should be held by the bracket, not by the 
capacitor, as the screw is tightened. The 
double-D hole in the bracket prevents 
rotation between the bracket and stud Si. 

In mounting the bracket-capacitor assembly 
on the chassis, stud S2 should be held by 
a pair of gas pliers as the mounting screw 
is tightened, so as not to produce any 
torque between S2 and the body of the 
capacitor. 

MODELS 321-B, 321-M, 322-M, 
324-M, 325-F, Ch. C-281, CX-33 

VARIATION OF AGO CROSSCV-: POINT--CX-33 CHASSIS 

The CX-33 Chassis erploys an AGC System wherein differential bias is sup-
plied to the R-F and I-F stages. This means that at low signal levels, more 
AGC voltage is applied to the I-F Stages than to the R-F Stage, while at high 
signal levels, more AGC is applied' to the R-F Stage than to the I-F. Therefore, 
there is a point of " crossover" at some value of signal level where the I-F 
and R-F bias is the same. This is illustrated in the following graph showing 
the R-F and I-F bias curves with variable signal.. 

e 

o 

u 

‘‘CRo.sjo veg r  

-cc-_S/GA/AL LOW 

Some reports have been reçeived of excessive " snow" in moderate signal 
areas. This has been found to be caused, in certain cases, by a variation of 
resistance in R-252 and/or R-248 resulting in the AGC crossover point occurring 
at too low a signal level. A test is being incorporated in production wherein 
a 1000 microvolt signal must produce a relatively snow free picture. R-252, 
2.4 megohms, R-248, 24K, and R-250, 120k resistors must all be held within their 
5% tolerance. In cases of excessive snow these resistors should be checked for 
proper values. Since R-2h8 and R-250 are fairly low values, it is difficult to 
ascertain a 5% change in their resistance without the use of a bridge. Therefore 
it is suggested that where a noticeable resistance change is not found in R-248 
or R-250, that R-252 be changed to 2.2 meg. or, if snow is still excessive, to 
2.0 meg. This has been found to remedy the condition in most cases. 

INTERMITTENT DECREASE IN HORIZONTAL SCAN--CX-33 CHASSIS 
A chassis developing the above mentioned trouble will have sufficient scan 

when first turned on. The width will decrease over a ten to fifteen minute 
period in most cases to about two-thirds original size, then gradually over a 
period of approximately one hour, the width will increase to normal size. 

This trouble has been found to be the result of excessive winding capacity 
and insufficient baking of isolation transformer in the damper tube heater 
circuit. This transformer (part no. 6502)43A-1) is supplied by more than one 

vendor and this difficulty has been found to exist only in those transformers 
identified by the code letters " BC" following the part number. All of these 

transformers so coded should be removed from your stock and returner for credit 
with approval of your Field Service Representative. 

As soon as the vendor in question can correct the above mentioned difficulty 
his transformer will again be accepted for use. These transformers will bear 
the code letters "BC", however, they will be identifiable by the code dating 
which will be 037 or higher. 

ADDITIONAL INFORYATION ON 6KV CAPACITOR, C-278 

The original capacitor is believed to have failed due to heat from the 
6BG6 tube. A new capacitor, part #650310A-2„ has a wax coating unaffected 
by high temperatures. Life tests, and field reports have shown this new 
capacitor to be entirely satisfactory. 
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NEW FOCUS COIL MOUNTING FOR SHIPMENT 

You were informed in the previous issue of the service bulletin that a 
special method of mounting the focus coil during shipment would be incorporated 
shortly. 

As of September 12, 1950, the method described of mounting the focus coil 
under the chassis shelf, was incorporated in all models currently in production 
with exception of models 320 and 321. This method of mounting the coil is 
considered temporary and will be superceded, as soon as parts become available, 
by a second method wherein the coil is mounted on the H.V. Supply Shield. This 
second method will be applicable to all models including the 320 and 321. 

This is an item which should be covered in your Dealer Bulletin specifically 
stressing the importance of properly installing the focus coil when the receiver 
is set up. It would be well to have all installation personnel informed of this 
proper mounting if they are not already familiar with the CX-33 Chassis. By 
referring to the CX-33 Chassis Maintenance Manual (Chassis Top View) an inexper-
ienced man enn determine the correct mounting of the coil. These men should also 
be cautione ,.1 to properly adjust the ion trer ::_ince the trap must be removed to 
install the focus coil. 

We expect reports of picture tubes broken in shipment to drop off sharply 
with the use of this new mounting. In view of thr precautions taken by the 
factory to avoid breakage, we believe no carrier will refuse to accept responsi-
bility in the comparatively few cases where this may still occur. Please check 
each incoming shipment for glass rattle (not necessary to open) -- where noted, 
carrier claim should be filed immediately. 

INTERMITTENT VERTICAL SYNC BUZZ--CX-33 CHASSIS 

Most reports of " intermittent" sync buzz can be attributed to overrodulation 
at the TV Transmitter for which, of course, there can be no correction at the 
receiver end. Always check with the TV transmitter's engineers first upon 
receiving reports of intermittent sync buzz troubles. 

At the receiver, this trouble may be the result of insufficient drive at 
the ratio detector resulting in lowered AM rejection. Increased drive can be 
obtained by supplementing the coupling of the sound take-off transformer (T204) 
with a 3 uuf capacitor. Connect the capacitor between terminals 2 and 4 of 
T204. After adding this capacitor the primary and secondary of T204 must be 
re-aligned carefully. 

In addition to reducing sync buzz, this increased coupling will also provide 
an increase in sound_putput. Therefore, on reports of low sound output (where 
alignment is found to be O.K.), the addition of this capacitor is recommended. 

REMOVAL OF SHIPPING SCREW ON VARIABLE CAPACITOR IN RADIO 
CHASSIS C-282 USED IN MODELS 328M & 337M 

In order to prevent lead breakage during shipment, a method has been devised to 
fasten the variable capacitor and prevent vibration. A metal bracket is placed 
in back of the variable and fastened to the chassis. The variable is then 
secured to the bracket by means of a small screw. This screw should be removed 
upon installing of the set so that the variable will be " free floating". If 
the screen is not removed, it is likely that the set will be very microphonic. 
It is not necessary to remove the bracket; however, it may be necessary to bend 
it away from the variable in the event that it is touching the back of the 
variable and hindering its free mounting. 

Production Changes  

Early Production "Cx-33" Chassis. 

The following differences exist between the chassis used in 
early production of Models 3011 and 3012 only and the sohematio 
diagram shown in Figure 6b. 

1. The junotion of R254 and R253 is connected to 
chassis ground. 

2. R255 is a 22K, 2w resistor. 

3. R286 is a 150K resistor. 

4. R242 is a 47K resistor. 

5. Terminal "B" on T209 is connected directly to plus 
235 volts. 

6. R314, C278 and 0283 are not used. 

7. The Vertical M. V. and Output stage is as shown below. 
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The following differences exist in the Cx-33 Chassis, coded 
with a 0-2 0 and cx-33F Chassis (which employs a 16 inch Round, 
metal C. R. T.). 

In some reoeivers using these chassis: 

1. R286 is a 150K resistor. 

2. R267 is a 22K resistor. 

3. R262 is a 2.2 megohm resistor. 

4. R266 is connected to 

5. 0283 is not used. 
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THE CI-33F CHASSIS PRODUCTION NO. C-286 FOR  

THE CAPEHART CL-33 SERIES "-2" TELEVISION RECEIVER CHASSIS CAPEHART MODEL 32311 CONSOLE TV RECEIVER 

The following changes are being incorporated in the CI-33 Chassis. Instruments including 
these chassis will be received in the field shortly. For identification, these chassis 
will be coded with a figure "-2" following the serial number; i.e., Serial No. 888888-2. 

A schematic diagram of the Series "-2" CX-33 Chassis is attached. The changes may be 
grouped by their corrective purpose. 

1. IMPROVED INTERLACE 

The vertical sync take-off point is changed from the plate to the cathode of V214A. 
A few other changes were made in the vertical multivibrator to improve interlace. 
Refer to the attached schematic diagram for details. 

. INCREASED RANGE - VERTICAL HOLD  

R270, Vertical Hold Control, is changed from 500K pot. to 1.5 meg. potentiometer 
to increase the " hold" range of this control. 

3. IMPROVED SYNC CLIPPING  

The junction of R254 and R253 is changed from chassis ground to minus 90V, R242, 
plate load resistor for V212, is decreased from 47K to 33K. These changes provide 
improved sync amplification and clipping. R255 in the plate circuit of V213 is 
changed from 22K, lff to 47K, lff and R314 also 47K, IW is connected in parallel 
with it. This change is to provide adequate wattage tolerance. 

4. INCREASED HORIZONTAL SCAN 

C278, a 30 uuf., 6000V capacitor has been added between pin 3 of V220 Damper Tube 
and chassis ground. The schematic shows C278 to be 25 uuf., 5000V; however, its 
correct value as in current use is 30 uuf., 6000V. The addition of this capacitor 
provides approximately one inch additional horizontal scan ( or width). A later 
production change to increase Horizontal Scan adds a .1 ufd. 200V capacitor across 
R291 in the cathode circuit of V219, 6BG6 Horizontal Output. 

5. ELIMINATION OF SOUND MODULATION IN SYNC  

Terminal " B" of 1209, Horizontal Oscillator Transformer, is now connected to the 
junction of R283 and R284 rather than directly to plus 235 Volts. This provides 
the decoupling action of R284 and C254 for the plate supply to V217. Sound 
modulation in the horizontal sync circuit resulted in a "wiggle" or " swaying" 
of the picture horizontally. 

. RE--INCORPORATION OF 5 AMP. FUSE  

Coincident with the other changes being incorporated in the Series "-.2" chassis 
the 5 amp. fuse is also being put back in production. The required type fuse 
holders are available and will be mounted on the chassis rear panel. The spare 
fuse and spare fuse holder will also be returned to production. These items 
were temporarily removed from production at request of "UIP until approved type 
of fuse holder could be obtained. 

This CI-33FChassis is identical with the CI-33 "-2" electrically. It differs only with 
respect to the C.R.T. mounting bracket, deflection and focus coil mounting. These have 
been modified in order to support the type 16GPL (metal envelopo) picture tube, which is 
employed in the Yodel 323M receiver. 

SPECIAL SERVICE INFORMATION CL-33 AND CX-33F CHASSIS  

1. INCREASED VERTICAL SCAN IN CL-33 AND CI-33F CHASSIS  

A production change has recently been incorporated in CX-33 Series "--2" and CX-33F 
Chassis to increase the size of the picture vertically. 

To increase Vertical Scan, R262 has been changed from 2.2 meg. to 3.9 meg. and R266 
is being connected to plus 310V instead of plus 295V. For an additional increase in 
Vertical Scan, V215, a 6K6GT tube, is being replaced with a 6V6GT (in production) 
only in those sets which require it. No circuit changes are necessary for this 
replacement. 

2. ADJACENT CHANNEL SOUND TRAP FOR CX-33 CHASSIS  

An adjacent channel sound trap tuned to 27.75 mc. will be available shortly for 
incorporation in the ax-33 Chassis in the field, in those localities in which this 
type of interference is encountered. The trap is such that it can+be easily installed 
in an already drilled chassis hole near the 1st Pix. I-F Amplifier tube. The trap 
is to be connected electrically to the plate of the 1st Pix. I-F tube through a 1.5 
uuf. capacitor. A sketch showing this trap schematically, follows: 

V20/ 

Part number of the trap is 650299A-1; part number of the 1.5 uuf. capacitor is 
650030A-9. 

A suggested procedure for tuning this trap, after its installation, is to first 
tune the receiver to the channel on which the interference is obtained (if possible) 
and then adjust the trap to eliminate the interference. After doing this, check 
the overall I-f response curve and make adjustment to the I-F transformers, if 
necessary. The trap then can be re-adjusted slightly if any further interference 
is noted. In no event should this trap be installed without checking the overall 

I-F curve. MODELS 321-B, 3 21-M, 322-M, 
324-M, 325-F, Ch. C-281, CX-33; 
323-M, 332-B, 332-M, 334-M, Ch. 
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SPECIAL SERVICE INFORMATION CX -33 AND CX -33F CHASSIS (CONTINUED) 

3. 
ADDITIONAL INFORMATION ON H.V. ARCING 

SEE SERVICE BULLETIN VOL. VII - NO. 7 - ISSUED MAY 101 1950  

The following changes have been incorporated in production to eliminate the causes 
of this difficulty. 

A. The heavy red lead in the H.V. Supply section has been shortened in 
order to maintain proper dress. 

B. The H.V. Filter Capacitor mounting nut is being soldered to the chassis 
to prevent it and hence the 1E0 socket from rotating and causing arcing 
between the 1E0 filament leads and the H.V. Winding of 1210. 

C. A high voltage insulating material is being applied to the 1E0 plate 
cap lead at its connection to the H.V. Winding; this is to prevent 
corona between this point and the H.V. Supply Shield. Additional trans-
formers purchased will be revised to include sufficient insulation at 
this point. 

4. 
SHORTING OF FOCUS COILS  

D. The 1E3 and 6W4 socket terminals and wiring are being coated with a H.V. 
insulating material to prevent corona. 

Several shorted focus coils have been received from the field and examination shows 
that these coils have developed shorts due to direct contact between the lead-in to 
one end of the coil and other portions of the winding. 

The short may not show up until the coil has been in operation for a period of time 
depending upon the insulation of the wires and the pressure exerted between them. 
(This is why such a difficulty is not detected in final test.) The symptom result-
ing from this short, of course, is inability to focus. A resistance check will 
usually show a reduction from a standard of 470 ohms to between 30 and 60 ohms. 

All shorted coils to date have been those manufactured by the I.T.E. Circuit Breaker 
Co. These coils are also supplied by the or Guardsian Co. This hiyselclondipti:nti:as been 
corrected by the vend and no receivers are being shipped with the early type 
erving  ow  coil. This early type can be identified by oto 

(The bobbin can be seen by looking into the coil through the air gap). 

The corrected focus coil, as supplied by I.T.E. can be identified by its use of 
a mât plastic bobbin. 

The Service Department is stocking only the corrected coil with the gray bobbin. 
It is suggested that you check your stock an this Item, and discuss this subject 
with your Field Service Representative. All focus coils re-crderea on the same 
part number will be of the corrected type. 

On a national basis, the percentage of shorted coils has been low. You may be 
assured that this condition has been corrected. 

MODELS 321-B, 321-M, 322-M, 
324-M, 325-F, Ch. C-281, CX-33; 
323-M, 332-B, 332 -11, 334-11, Ch. 

C-2d6, CX-33F 
SPECIAL SERVICE INFORMATION a -33 AND CI-33F CHASSIS (CONTINUED)  

S. 
SUE6TITUTION OF 12AT7 FOR 12AU7 - V212 ONLY 

Due to a shortage of 12AU7 tubes, a 12AT7 tube is temporarily being used for V212, 
Pre-Sync Separator - A.G.C. Detector. The 12AT7 should not be used to substitute 
for V213. When replacing V212, a type 12AU7 tube should be used. 
6. 
TEMPORARY REMOVAL OF 5 AMP. FUSE  

The 5 amp. fuse, fuse holder and spare fuse and holder were deleted for a short 
time in production. The fuse, spare fuse and spare fuse holder are now being 
re-incorporated in production. In the meantime, some chassis have been shipped 
without the 5 amp. fuse. 
7. 
FAILURE OF R-258 IN EARLY CI-33 CHASSIS  

R-258 is a 2.2K e plate load resistor supplying the plate of V214A Sync Clipper 
tube in early CI-33 Chassis (before the Series "-2" production changes). Some 
reports have been received stating that this resistor has opened up after a period 
of operation resulting in a lack of vertical sync. It is suggested, if this 
resistor is found defective, that it be replaced with a 2.2K„ 1411 resistor for 
an_additional margin of safety. 
8. 
PROPER SETTING OF THE AGO SET CONTROL 

We are receiving reports from dealers' service men and installation personnel 
which indicate that they do not understand the function or the proper method for 
adjusting this control. The adjustment of this control is covered in the 
Installation and Set-Up Instructions, which accompany each receiver and also 
in the CI-33 Maintenance Manual. The control does usually require adjustment 
in the field when setting the receiver up for operation. 

If the control is adjusted to either extreme clockwise or counter-clockwise when 
the receiver is first placed in operation, it is possible that no picture will 
be seen. If the control is in the extreme counter-clockwise position, the level 
of the bias applied to the R-F and I-F stages is very high and these stages are 
operating at minimum gain. If the control is in the maximum clockwise position, 
the reverse condition exists; the operating bias would be at a very low level 
and hence, if the received signal is strong, the receiver will overload'causing 
the picture to be blanked out. 

For these reasons, the control should be set to approximately the center of its 
range, and then thê adjustment between it and the shading control can be accom-
plished, arriving at a setting for the AGO control which will provide proper 
operation of the receiver on all available TV signals. 

Please see that your dealers° service and installation men are properly informed 
on this procedure. Make it the subject of a Special Bulletin to theme 
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Waveform Analysis 

The following waveform were obtained from a production run CX-33, Series 0-2" re-
ceiver, with a standard transmitted picture signal conneoted to the input of the 

reoeiver. 

The waveforms shown here have been sized for purposes of reproduotion and they are not 
intended to show relative amplitudes. Approximate peak-to-peak voltages are shown on 

each waveform. These voltages were obtained by calibrating the osoillosoope used to 

observe the waveforms. The approximate values of peak-to-peak voltage are those that 
may be expected to be obtained with the AGC Set and shading oontrols adjusted for op-
timum pioture contrast and all other controls adjusted for normal operation. 

Two separate waveforms are shown at those points where it is intended to show both the 

vertioa] and horizontal pulses. For viewing the vertioal sync pulse or waveforms in 
the vertical sweep circuits, the oscilloscope sweep is adjusted to one-half of the 
vertical sweep rate (30 o.p.s.). For viewing the horizontal sync pulse or waveforms 
in the horizontal sweep circuits, the oscilloscope sweep is adjusted to one-half the 

horizontal sweep rate ( 7875 o.p.s.). 

Slight variations in waveform may be noticed in the sync circuits when the receiver 
is switched to different TV stations. This is due to the slight variation which is 
tolerated in the transmitted waveform at the station. Some variation in waveform and 

in peak-to-peak voltage may also be expected due to the response of the particular 
oscilloscope used to observe the waveforms. When using the waveforms in trouble 
shooting, these factors should be taken into consideration to avoid possible incorrect 
conclusions. CAUTION - No waveforms are shown for points in the Horizontal Output 

Stage other than the control grid and oathode due to the high pulse voltages which 
exists in the output of this stage. DO NOT attempt to observe waveforms in the 
horizontal deflection yoke, HorizontarDamper or H. V. Rectifier circuits. 

SYNC CIRCUITS 

Picture Tube Cathode 
(Pin 11 of V211) 

Vertical Horizontal 

Input to Pre- Sync Separator 
(Pin 7 of 11212, e2AU7) 

Vertical Horizontal 

Input to AGC Detector 
(Pin 2 of v212, tl2AU7) 

Vertical Horizontal 

Input to Sync Amplifier 
(Pin 2 of V213, e2AU7) 

Vertical Horizontal 

•011 

••1/ 

11.1 

Output of Sync Amplifier 

(Pin 1 of V213, il2AU7) 

Vertical Horizontal 

Input to Sync Clipper 
(Pin 1 of V214A, 6SN7) 

Vertical Horizontal 

Cathode of Sync Clipper 

(Pin 3 of V214A, i6B1V) 
Vertical Horizontal 

HORIZONTAL SCAN CIRCUITS 

Input to AFC Detector 
(Terminal E of T209) 

Plate of AFC Detector 
(Terminal F of T209) 

Grid of Horiz. Discharge 
(Pin 4 of V218) 

Input to Horiz-. Output 
(Pin 5 of V219) 

Plate of AFC Detector 
(Terminal D of T209) 

Grid of Horiz. Oscillator 
(Pin 1 of V218) 

VERT. SCAN CIRCUITS 

Grid of Vertical M. V. 
(Pin 4 of V214B, -16BN7) 

Grid of Vert. M.V. & Output 
(pin 5 of 11215, 6K6) 

Output of Horiz. Discharge Output of Vert. M.V. Sc Output 

(Pin 3 of V215, eKe) (Pin 5 of V218) 

Cathode of Horiz. Output 
(Pin 3 of 17219) 

1  

Vert p 11116 f, o ils I ( G en et)-,rci 

CHASSIS C - 281 , CX -33 ; 
C-28(≥, CX-33F  
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CHASSIS NO. 

CX-33 
CX-33F 
CX-33A 
CX-33L 
CX-33M 
CX-33K 

PRODUCTION NO. PRODUCTION RUN 

C-281 
C-286 
C-285 
C-289 
C-290 
C-292 

Series "- 3" 
Series "- 3" 
Original 
Original 
Original 
Original 

Basic Difference Between Chassis  

All of the above listed chassis are of similar design. The CX-33 is a complete unit using a 16 
inch Rectangular picture tube; the CX-33F is a complete unit using a 16 inch round ( metal) picture 
tube and the CX-33L is a complete unit using a 17 inch Rectangular picture.tube. The CX-33A Is the 
basic chassis less the audio section ( tubes V209 & V210) and using a 16 inch Rectangular picture 
tube. The CX-3311 chassis is identical to the CX-33A chassis with exception that it employs a 17 
inch Rectangular picture tube. The CX-33A chassis is used in model 327M in conjunction with C-284, 
an 11 tube AM chassis. The CX-33M is used in model 328M in conjunction with C-282, an 11 tube AM FM 
chassis, and C-243 ( or C-295) a single tube phono pre-amplifier chassis. The CX-33K chassis is used 
in model 337M in conjunction with the C-282 radio chassis and C-295 phono pre amp chassis. 

The RF Tuner Part Number 850103A  

The RF tuner used in this chassis employs two tubes; a 6AG5 RF Amplifier and a 6J6 Mixer Oscil-
lator. The input circuit employed is a balanced 300 ohm tuned input type. The RF Amplifier circuit, 
using a 6AG5, has a double tuned bandpass coupling to the mixer grid. The Mixer stage employs one 
triode section of the 6J6 type. Oscillator excitation is inductively coupled to the mixer grid. The 
oscillator section of the 6J6 tube is employed as a Grounded Cathode Colpitts type oscillator. 

Tuning or channel selecting is accomplished in this tuner by switching inductances by means of a 
rotating turret. Channel sequence of tuning is progressive; channel 2 through 13, with clockwise 
rotation. The individual coils comprising the tuned circuits for each channel are fabricated on low-
loss bekelite moldings which are held in position on the turret by a " key" and " latch spring" con-
struction. All circuit switching in the tuner Is accomplished by means of eleven spring pressure 
contacts. Vernier or " fine" tuning is accomplished by an auxiliary capacitor which is shunted across 
the plate section of the tank circuit. This capacitor is operated through a dial cord and pulley 
arrangement by the Balance Control. Average range of the fine tuning control on the low band is 
approximately + or -0.5 mc and on the high band + or - 1.6 mc. 

A single tuned inductance ( tuned to 23.0 mc) in series with a 120 mmf capacitor form the reso-
nant coupling circuit between the mixer plate and the grid of the 1st IF Amplifier. 

This tuner is used in the CX-33 end CX-33F chassis starting with the series "-3" production run. 
The CX-33A, CX-33M, CX-33K, end CX-33L chassis employ this tuner exclusively. 

Alignment Data 

IF Amplifier 

The IF Amplifier bandpass in these chassis has been increased from 3 me to approximately 3.5 mo 
to provide improved picture definition. To accomplish this, the peaking of two of the IF coils in 

the stagger-tuned IF system have been changed. Therefore, when aligning any of the chassis listed on 
the front page of this supplement, the following important items should be noted, 

1. T101, the coil in the mixer output stage ( located on the RF tuner) should be peaked at 23.0 mo 
instead of 25.5 mo as stated in the CI-33 Maintenanoe Manual. 

2. T202 should be peaked at 25.8 mo instead of 25.9 mo. 

3. A co-channel sound ti è ( T213) has been added in the plate circuit of the let IF Amplifier and is 
located directly in rear of the lbt IF Amplifier tube ( V201). This trap should be set up by tun-
ing it for minimum response ( as indicated by a VTVM oonneoted across R213) to a 21.75 mo signal 
at the mixer grid. 

The bandpass of the IF stages is shown in figure 1 of this supplement. 

RF and Mixer Alignment (RF tuner,  Part no. 850103A-1)  

1. Connect the sweep and signal generators to the receiver antenna terminals. To avoid distortion 
keep the output of the signal generator ( pix and sound carrier markers) at a minimum, markers 
just barely visible on the curve. 

2. Conneot the osoillosoope to the RF test point (wire loop) on the RF tuner, through a 10 K resis-
tor. 

3. Connect a "jumper" from the AGC lead to the tuner, to chassis ground. Leave the jumper oonneoted 
for all steps under RF and Mixer Alignment. 

4. Set the Channel Selector to channel 12. 

5. Adjust the sweep generator to weep channel 12 and adjust the signal generator to provide marker 
signals at the picture and sound carrier frequencies for channel 12. 

ChASSIS MODEL NO. 

CX-33L 320-M 
CX-33 321-1 
CX-33 321-B 
CX-33 322-M 
CX-33 324-M 
CX-33 325-F 
CX-33L 326-M 
CX-33A 327-M 
CX-33M 328-W 
CX-33F 332-M 
CX-33F 332-B 
CX-33F 334-M 
CX-33R 337-M 

   -4 
CHASSIS C-281, CX-33; C-286, sc 
CX-33F; C-285, CX-33A; C-289,1) 
CX-33L; Q-290, CX-33M; C-292,1; 
CX-33K rrl 

8. Adjust C104, C103. and Cl02 ( shown in figure 2) rortne ourve shown in figure 3. Consistent with eh 
proper band width and marker location, the response curve should have maximum amplitude and " flat; "'" 
top" appearance. I 

7. Adjust the sweep and signal generators progressively for each channel. Cheek the response curve 
ootained on each channel against the curve shown in figure 3. If the response of a partioular 
channel does not corne within these limits, check to see that the correct coils for that channel 
are being used or try replacing the coils for that channel. As a finial step, it is possible that 
a compromise can be made by re-adjusting C104, C103, and c102 to improve the response of the par-
ticular channel that is off. The response of all other channels then should be re-checked to 
determine the extent to which they were affected by the compromise. 

RF Oscillator Alignment  

1. Connect the sweep and signal generators to the antenna terminals. To avoid destroying the 
response curve ( due to overloading in the video detector) maintain outputs of the sweep and sig-
nal (marker) generators at a bare minimum. The marker pips should just be barely visible. 

2. Connect a 500K potentiometer ( on clip leads) between pins 6 and 8 of 
set the DC bias at the junction of 11248 and R249 to -3 volte. 

3. Connect the osoillosoope across R213. Attach the " high side" of the 
of R248 and R249 to -3 volts. 

4. Adjust the sweep generator to sweep channel 13 and acUlet the signal 
at the picture and sound carrier frequencies for channel 13. Before 
15 minutes for receiver and teat equipment to reach normal operating 

V213 and vary the " pot" to 

oscilloscope to the junction 

generator to provide markers 
attempting alignment, allow 
temperature. 

5. Cheek the response curve obtained against the ideal curve shown in figure 4. If the shape of the 
curve is not within these limits, it will be necessary to repeat the IF Amplifier Alignment. The 
IF Amplifiers must be correctly aligned before the oscillator adjustments oan be correctly made. 

6. Set the Balance Control at the oenter of its mechanical range and adjust the channel 13 oscilla-
tor slug ( see figure 5) to approximately the center of its range. Use a non-metallic screw-
driver with about a 1/8 inch blade for adjustment of the individual oscillator slugs. If one of 
the slugs should " fall into" the coil form, remove the coil segment from the turret, move the 

slug retaining sprinr aside, and tap the coil segment until the slug slips forward. $et the slug 
retaining spring in place again to secure the slug. 

7. If, with the conditions stated in step 8, the picture and sound carrier markers are not within 
the limits shown in figure 4, adjust the overall oscillator trimmer C105 to bring them within 
limits. 

8. With the Balance Control adjusted to the (renter of its range, check the response curve on all 
channels for proper marker location. If adjustment is required on any channel use the individual 
channel oscillator slug to obtain the proper marker location. 

NOTE. The individual ohannel oscillator slugs are aooessible from the front of the oabinet, therefore 
oscillator "touch up" on any channel can be accomplished without removing the chassis from the cabi-
net. For further information, refer to "Oscillator Alignment Using a TV Signal" of the 
CI-33 Manual. 

SERVICING SUGGESTIONS  

Following is a summary of service conditions which may be observed in the ax-s3 chassis and their 
recommended oorrectione. Those are included herein to assist the service technicians in troubleshooting 
this chassis. 

Condition Correction 

t. *Whistle" in sound and/or linea in pic-

ture ( similar to Barkhausen osoillation) 

2. Insufficient Vertical Scan 

a. Additional bypassing may be needed in the B minus 

oirouit. Add a . 1 mfd, 2009 cap. from -90V point to 

chassis ground (near 6BG6 tube, junction of R291 & 
R-290).  

(if proauction run e2" or earlier) 

a. Change 11262 from 2.2 meg to 3.9 meg. 

b. Connect R266 to 31031 bus instead of 295V. 

o. Change R267 from 22K to 47K ( any production run). 

d. Change 6K6 ( Vert. output) to 6V6 or 6F6. 

3. Picture " Jitter" Vertical a. Possibly " leaky" aoupling asp. between Wynn, Amp., 

& Sync Clipper C235 ( 100 mmf) 
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▪ Intermittent Vertioal Sync Buzz a. 
b. 

Over modulation at TV transmitter. 
Insufficient drive at ratio detector. Connect a 3 
mmf cap. between terminals 2 and 4 of T204. Check 
sound alignment. 

. Small section of Picture Shifts Hori-
zontally 

a. Leaky Capacitor C278, 30 mmf., 6KV. 

. Sound Modulation of Horizontal Oscil-
lation 

a. Open or low value capacitor C228 
b. R229 wrong value. 

. Intermittent Narrowing of Picture 

. Insufficient Horizontal Scan 

a. Possibly excessive winding oapaoity of Damper Tube 
heater isolation transformer T212.  
(if production run 2 or earlier) 

a. Add .1 mf, 200V aoross R291 oethode resistor of 6866 
tube. 

b. Change R286 to 47K. 
o. Connect a 30 mmf, 6KV cap 

additional scan is needed connect it from 6866 plate 
to ground. 

. 6114 cathode to ground. If 

. Inability to Phase Picture Correotly a. Change C253 to . 001 mfd and R282 to 100K. 
b. Bad Horizontal Oscillator tube. 
C. C251 ( 100 uuf) open ( on plate of Reactance tube). 

10. High Voltage Circuit Arcing or Corona 

11. Picture Blooming 

a. Check lead dress around 1B3 tube sooket. 
b. Check dress of transformer ( T210) leads. 

a. Connsot in series with the cathode of the CRT 
(pin 11) a 100K resistor and .1 mfd, 200V cap. 
in parallel. 

12. Blooking on strong signals 8.• 

b. 
Check setting of AGC set control. 
Remove present leads from plus terminals of C242B, 
connect together and insulate. Connect a 5K, TW, ww 
resistor between plus terma. of C243C and C242B. 
Remove R236 and R306 from plus 135V and connect to 
02428. Add a 20 mfd, 450V cap. from plus 135V to 
chassis ground. 

13. Corner cutting of picture a. Reposition focus coil by loosening 4 self-tapping 
screws whioh hold focus coil in bracket. 

b. Loosen deflection yoke Mtg. bracket and push yoke as 
forward as possible. 

o. Adjust ion trap magnet, within range of max, bril-
liance to eliminate. 

14. Unable to Properly Align Sound Take-
off Transformer (T204) 

a. Possible that due to material variation the tuning 
range has drifted. If so, connect a 5 mmf cap. 
between terminals 3 & 4 of T204. 

15. Unable to Obtain Proper Foous a. Check adjustment of focus control and position of 
focus coil. 

b. Check resistenoe of bous coil ( should be 470 ohms) 
o. Connect a 2.2K, 2w resistor in parallel with R297 

and R296B. 

16. Centering Lever too short to make adjust- a. Cabinet depth greater on models 332 & 334, therefore 
ment with rear door olosed, extension brackets have been made available. 

(2) brackets (ii452345A-2) & (4) Screws (#2214A-020) 
required per instrument. 

17. Snow in Moderate signal areas. a. Check value of E252, R250, & R248 must be within 5% 
tolerance. 

b. Replace R252 with a 2.2 meg. resistor, if snow still 
excessive use a 2.0 mer resistor. 

a. R269 ( 38K, Temp. Comp.) changes value. 
b. R256 decreases in value. 

18. Vertical Instability 

19. Intermittent Horizontal Sync a. C247 partially shorted. 

451060M 

451059AI 

451025A1 

451026AI 

451210A1 

451058AI 

6J6 

Parts Identification R- F Tuner 
Part No. 850103A- I 

451046AI 
THRU 

451057AI 

6AG5 

451034AI 
THRU 

45104541 

CX-33 CHASSIS PARTS LIST SUPPLEMENT 

451059M 

The following parts have been changed in value or added to sets coded production run "-3". 

Ref. no. Description Part no. 

R201 4K, 7w, 10% Inv 
R203 22K, iw, 10% Ins. Carb  3229A-225 
R282 100K, tww, 10% Ins. Carb 3229A-104 
R272 540K, -? , 10% Ins. Carb 3229A-564 
R2C8 470K, ›, 10% Ins. Carb 3229A-474 

C253 .001 ufd MOPT 600V  2248A-1020 
C257 .0047 ufd MOPT 600V 2248A-4720 
C279 1.5 ufd Ceramio, 500V 650030A-9 
T213 Co-channel Sound trap ( 21.75 mo)  650275A-1 

Add the following to the Miscellaneous section of the CK-33 parts list, 

T102 Antenna Coil ( for RF tuner +850078001)  451211A-1 
7101 Converter Coil ( for RF tuner #850078D-1)  451212A-1 

Balance Control Shaft ( used with RF tuner e5007614-1) MODELS 321-B,321-
 450913B-1 M, 322-M, 324-M, 

Balance Control Shaft ( used with RF tuner #850103A-1) 325-F, Ch. C-281; 
452M20A-1 cx..33 

RF tuner (sb-ohassis assemb150103A-1   
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L101 

L102 

PARTS LIST FOR RF TUNER PART 850103A-1 

Antenna Coil Assembly 
for Channel 2  451034A-1 

n 3  451035A-1 

4  451036A-1 
5  451037A-1 

6  451038A-1 
7  451039A-1 
8  451040A-1 
9  451041A-1 
10   451042A-1 
11   451043A-1 
12   451(44A-1 

451A5A-1 

tt 

et 

11 

tt 

et 

tt 

rt 

13 

RF and Oscillator Coil Assembly 

for Chan el 2  451046A-1 
tt te 3  451047A-1 

4  451048A-1 

5  451049A-1 
6 451050A-1 

7 451051A-1 
8 451052A-1 
9 451053A-1 
10  451054A-1 
11  451055A-1 

12  451056A-1 
13  451057A-1 

L106 Choke, RF Heater  451029A-1 
L108 Choke, Jscillator Heater  451030A-1 

L110 Choke, 1F  451214A-1 
T101 Coupling Coil, Mixer  451209A-1 

C101 Capacitor, 5 uuf, 1, Zero Temp. Coeff 45121oA-1 
C102, 0103) 

C104, C105)----Ceramic Trimmer, .5 to 3 uuf  451216A-1 

C106, C113,C117-Capaoitor, . 001 ufd, mi ,.. Fi :: 451061A-1 
C108 °- C114 Capacitor, 120 uuf, 5,, - 750  451064A-1 

C109 Capacitor, 100 uuf, 10,, - 750 451065A-1 
C110 Capacitor, 20 uuf, 1C,, Zero Temp. Coeff  451-062A-1 
C111 ,°- C116 Capaoitor, 10 uuf, 5,i, - 750, Zero Tenp.Coeff. .   451063A-1 

C112 Capacitor, Fine Tuning (Part of ff451210A-1) Detent Roller 

 451058A-1 
Spring, Shaft retaining 451059A-1 

Balance ( Fine Tuning) Assembly  451210A-1 
Fibre Washer  451025A-1 

It 

SpeG,k)r Asiemblies: 

ti 

It 

It 

8" FM used in models 320M, 32, 321M, ec 321B 750181A-1 

12" PM used in models 322M, 322B, 324M, 325M, 326M, 
332M, 334M,. . . 8500821-1 

12" PM used in models 327M, 32em, 326B  850105A-1 
12n PM ( 2) used in model 337m 850123A-1 

Safety Glass Escutcheons: 

Model 320M  

Model 320B  
Model 321M  
Model 321B  
Model 322M  
Model 322B  
Model 324m  
Model 325F  

Model 326M  
Model 327M  
Models 328M k 328B  
Model 332M  
Model 332B  

Model 334M  

Model 337M  

850116A-7 

850116A-8 
850085B-2 
a500858-5 
850085B-1 
850085B-7 

850116A-5 
850095A-3 
850116A-1 
850100A-1 
850114A-1 
850113A-3 
85 0113A-5 

650113A-1 
950079A-1 

Picture Tube Masks 

Models 320M ec 320B  
Models 321M e: 321B  
Models 322M ec 3228  
Model 324M  
Model 325F  
Model 326M  
Model 327M  
Models 328M k 3288  
Models 332M & 332B  

Model 334M  
Model 337M  

Safety Glass Support Braokets: 

Models 320M, 321M, 322M, 324m, 

Models 3208, 321B, 322B, 325F, 

Metal Channel for Safety Glass: 

850115A-3 
850086B-2 
850086B-1 
850115A-2 

850093B-1 
850115A-1 
850099A-1 
850121B-1 
950073A-3 
950073A-2 
950082B-1 

32em, 327M,328M  4509091-1 
328B 450909A-2 

Models 320M, 3213, 322M, 322B, à 3012 452046C-2 

Models 321M, 3218, à 3011 452046C-1 
Models 324M k 325F  

Models 326M  
Models 327M, 328M, 3288  

452046C-3 
452046C-5 
452046C-4 

Knobs ( Brown color, for all mahogany cabinets and model 3288) 
Balanoe Knob 650345A-1 

 650345A-2 
650342A-1 

3288 or 337M) 
 65C344A-1 

328M, 328B, & 337M). 650344A-1 
oabinets except model 3288) 

650345A-3 
650345A-4 

650342A-2 
650344A-2 

Knobs ( Gold Gilt, for fruitwood cabinet model 325F and early production 
using gilt knobs) 

Balanoe knob 650239A-5 
àhading Knob 6502391-6 
Channel Knob ( for tuner #850103A)  6 
Channel Knob ( for tuner 050008D-1)  652 5g28 2 17::5 
Sound Knob 6502108-6 

Focus Knob ( for early 327 à 328 models only) 6502551-2 
Volta-e Data 

Shading Knob 
Channel Knob  
Sound Knob (not used on models 327M, 328M, 

Fowls Knob ( used on model 327M, 
Knobs ( Green color, for all blonde 

Balance Knob  
Shading Knob  
Channel Knob  

Sound Knob  

models 

ROUND CORNERS 

22.75MC 

APPROX. 

45 TO 604 
CRITICAL 

10% TILT NOMINAL 

25.5MC 

10% VALLEY 
LIMIT 

60% 60% 

45% 45% 

CHASSIS 
CX-33, CX-33F 

CX-33A, 
CX-33L, 
CX-33M, 
CX-33K 

26.25MC PIX CARRIER 

MUST FALL BETWEEN 

60 AND 45% 

21.75MC 

SOUND CARRIER 

I- F RESPONSE CURVE 

The following are voltage readings for the series -3 ° hassle which differ from those in the 
CX-33 Manual. measueementsconditions and notes are the same as those shown in the manual. 

Tube 
No. 

Tube Type 
& Function 1 2 

Tube 
3 

Socket 
4 

Terminal 
5 

Numbers 
6 7 8 9 

Remarks 

V101 
6AG5 

RF 
Amplifier 

G. 
- 3 
-10 

K. 
0 

H. 
6.3AC 

H. 
0 

P. 
A45 

S.G. 
A45 

K. 
0 

----  ___. See 

Special 

V102 Mixer Oso. P. MIX.?. H. H. Mix.O. Oso.G. K. -_-- _--- Note 
6.16 Oscillator /115 /110 0 6.31C -3 -8 0 Below 

V213 A.G.C. Amp. rl GI K1 H. H. 
P2 -3.4 G235 112 H. 12107 & Sync limp. -80 -78 6.3Ac 6.3.Ac 

-34 -75 -45 0 Note 1 

V214 
66117 

Sync Clipper 
& Vert. M.V. 

91 , 
-U 1/2.35 

K l_iî G2 
-78 
-80 

132 
/135 
0 

K2 - -t7 
H. 
0 

ri• 
6.3,e,c 

--__ Note 1 
Note 3 

V215 Vert. M.V. N.C. H. P. 
/0 

Gl -65 N.C. H. K. -.-- Note 1 
6K6 & Output - - 0 /310 -90 - - 6.3àC 

n 

:fi6 Note 3 
ttrorrTAT 117/1.1.V. 17...là-. -- - _- - - -.  

, o can be measured at the terminals on the stator con-
tact strip at the right of the tuner chassis. These terminals are numbered in sequence from the 
front of the chassis. Pin 1 may be measured at terminal 7, pin 5 at terminal 6, and pin 6 at termi-
nal 6. Correotion to CX-33 Manual . _ _ _ ..... 

The voltage readings shown in the CX-33 manual for tubes 7213, 7214, and 7215 do not apply to 
the series -2 production run. The oorrect voltages for these tubes in the series -2 run are the same 
as shown above for the series -3 production run chassis.  

Fig. I 

MIXER COIL 
23.0 MC 

OVERALL 
()sc. ADJ. 

OVERALL 
(517-  ALFADJUsTAIENTS 

/ cxu 
C/01 C/02 

6J6 6AG'S 

of-F rrss PO/I/ T 

Fig. 3 

SOuND 

CARRIER 

Fig. 2 

60Z   P/x CARRIER 
WCW/N re.zse 

LIMITS 

Fig. 4 
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riot (13.onc) 

---\ ose 
C90.4" 

116011 TO 121 TUNER 

1111 owe 400,050 

LO  

0235v 

R201 

I. 71/ 

16302 
10K 

6J6 

2121P 

11252 
2 • kW; 
IS% 

P-F 
C/0.4 
-7--
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Preliminary 

Service Information 

General Information 

Radio Chassis 

C- 282 

Used In Models 

337- M & 328-M 

Service information on trie pnono pre-amp 

chassis C-243 can be found in the Capehart P7,9, ,9,10 Maintenance Manual ( Serv. 

128). Infornation on the Phono pre-amp chassis C-295 is included herein. 

Receivers Used • 

Model Radio Chassis Record Changer TV Chassis 
328-M C-282 (with pre- 

amp C-243 or C-295) 

333A-VR CX- 33M 

337-M 

rueceTe nverro -romTnv 

C-282 (with pre-amp 

C-295) 

333A-VR CX-33K 

The C-282 is an 11 tube radio chassis designed for reception of both AM 

(Broadcast Band) and FM (Frequency Modulation) signals. The chassis contains 

push-pull audio output amplifiers which are used for reproduction of the 

television sound as well as radio and f-honograph. This chassis is used in 

conjunction with a phono pre-amplifier chassis in the models 328-M and 337-M. 

This is necessary since the record changer used in these models employs a 

variable Reluctance type 1,ickup. The on- off switch on the radio chassis con-

trols the power source for all functions of the receiver. Volume and Tone 

Controls on the radio chassis also function for television and phonograph 

operation. 

NOTE: With the Operation Selector ( Band Switch) in the phonograph position, 

the record changer will automatically shut off the power source to the entire 

instrument when it has played the last record. When the Operation Selector 

is then switched to either TV or radio, the power source will again automati-

cally be turned on. 

Radio Tuning Range; 

AM Band U40 KC to 1620 KC 

FM Band 88 MC to 108 MC 

Radio Chassis Tube Complement: 

Specifications 

Radio IF Frequencies: 

AM IF 455 KC 

FM IF 10.7 MC 

Type 

FM RF Amplifier 
6BE6  AM 

Description 
6BA6  

AM Converter-Osuillator 
12A77   
6BA6  FM Mixer-Oscillator 

1st AM FM IF Amplifier 
6BA6  
6AL5 2nd AM FM IF Amplifier 

FM Ratio Detester 

6SQ7  1st Audio AM Detecter ec Gas Gate 

6SQ7  Phase Inverter 

gg (2 )   Power Amplifiers (Push-Pull) 

Full Wave Rectifier 
Total: 11 tubes, including one Rectifier. 

MODELS 337-N, Ch. C-292, CX-33K; 
328-M, Ch. C-290, CX-331v1; 
Radio Ch. C-282 
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Pre-Amplifier Chassis Tube Complement 

Type 
6SC7. 0•0000•o 

Description 
00 •• 0000 0 0 0 0 0 1st & 2nd Pre-elplifiers 

Speaker (Used for all types of operation). . • 00 0001. 0 • 0 .12 inch pm 
Audio Output. . . . 0G00000•000•000•000 0 0 0 0 . 12 watts 
Power Source. . OO • 000 o^ . 0 0 • . 105 to 125 volts, 60 cycle AC only 

Alignment Instructions 

Equipment Required 

AM (Broadcast Band) IF & RF Alignment 
1. Calibrated RF Signal Generator ( range, 455KC 
2. Lux Range Output Meter 

FM (Frequency Modulation) IF & RF Alignment 
1. FM Sweep Generator ( range 10.7MC to 108.5MC) 
2. Oscilloscope 
3. RF Signal Generator 
4. Vacuum Tube Voltmeter 

AM Alignment ( IF & RF)  

to 1620KC). 

a. Set Operation Selector to AM position. 
b. See that the dial pointer coincides with the calibration marks at the 

extremes of the dial scale. 
0. Connect the Output Meter across the speaker voice coil. 
d. Turn set on and adjust Volume to maximum. 

Step 
Set 

Connect Generator 
Generator At 

Set 
Gang 
At 

Adjust To 
Obtain 

1. Grid of AM Cony., 
6BE6 ( pin 7 of V103) 
Through . 1 mfd. 

455KC Fully Open 
T102, T104 & T106 

(IF Slugs) 

M 
A 0 
X U 

2. Ant. Section of Gang 
(through .1 mfd.) 1520KC 162DKC 

C156, AM Ono. Trim. 
& C154, AU RF Trim. 

I T 

M F 
3. -Same- 1500KC I500KC C152. AM Ant. Trim. U U 

4. -Same- 600KC 600KC L103, Loop Loading 
Coil & L111. AM 
000. Coil 

N T 

5. "Ant" Terminal ( on 
rear of chassis) with 

Loop connected. 
455KC Quiet Point L102, Wive Trap 

(on Loop Ant.) 
Minimum 
Output 

* Adjust while rocking gang condenser. 

FM Alignment 
• 

a. Connect the oscilloscope and FM or RF generator as shown in the chart. 
b. Set the Operation Selector in the FM position. 
o. Turn the Receiver on. 
d. During alignment, reduce the generator output to heep the signal just above 

noise level to avoid overloading. 

MODELS 337-M, Ch. C-292, 
CX-33K; 328-M, Ch. C-290, 
CX-33M; Radio Ch. C-282 

IF Section 

I 

Step 

Connect 

FM 
Generator 

Set I 
Generator 

At 

Set 
Gang 

At 

Connect 
Oscilloscope 

Adjust Remarks 

1. Grid of 2nd 
IF 6BA6 ( pin 
1 V105) thru 
1000 uuf0 

10.7MC 
/ 100KC 
Zev. 

Fully 
Open 

Across R132 
(Disconnect 
C141) 

T105 Ratio 
Det.Prio & 

See. 

Detune Seo."(top) and 
connect 350uuf. across 
Sec. adjust Pro.(bottori) 
for max.Amplitude. Re-
move 350uuf. and atust 
seo. for Max. Amplitude 
Refer to Fig.1 below 

2. Grid of 1st 
IF 6BA6 ( pin 
1,V104) thru 
1000 uuf. 

10.7MC 
/100Kc 
"eel,. 

Fully 
Open 

-Same- T103 2nd 
IF Fri. 
& Seo. 

Adjust for Maximum 
Amplitude 

3. Grid of FM 
Mixer 12AT7 
(pin 2,V102) 
thru 1000 
uuf. 

10.7MC 
/100KC 
Uev. 

Fully 
Open 

-Same- T101 1st 
IF Fri. 
& Seo. 

-Same-

4. -Same- 10.7MC 
/100KC 
- deve 

Fully 
Open 

Junction of 
R148, R129 
& C138 (Re- 
connect C121) 

T105 Ratio 
Det. Seooa- 
dary 

Adjust for symmetrical 

Ratio Det."S" curve. 
Refer to fig.2 belay 

RF Section 

Step 
Connect 

Signal 
Generator 

Set 
Generator 

At 

Set 
Gang 
At 

Connect 

VTVM 

Adjust Remarks 

1. High side of 
FM dipole 
thru 330 
ohms 

108.5= 108.5 

MC 

Across R132 C155,FM 
Osc.Trim. Adjust for Maximum 

2. -Same- 105MC 105mC -same- C153,Fm 
Mixer Trim. 
&C151,FM 
Ant.Trim. 

Adjust for Maximum 

C 

Figure 1 FM IF Curve 

lo. 74 C 

Figure 2 Ratio Det. non curve 
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RADIO CHASSIS C-282 

TUNING 

FM ANT. 
TRIM. 

1500 KC 

AM ANT. 
TRIM. 

600 KC 

AM LOOP LOADING 

FM OSC. 
TRIM. 

108.5 MC 

V102 

I2AT 7 
HI MIX 
OSC 

7102 7101 

455 KC 

(SEC) 

7108 

POWER 
TRANSFORMER 

BAND 
SW 

OSO. 

TONE 

...•-•BASS 

V103 

6BE6 
CONV 
AM 

rot7.,\AM OSC. PAD 

600KC 
\.."•••7-7 (PEAK WHILE 

ROCKING GANG) 

1620 KC AM RRIM-F. 
T 

OSC. 
1620 KC AM@ 

TRIM. 

7104 

VOLUME 
ON-OFF 

V107 

6SQ7 
1ST AUDIO 

455KC 

(SEC) 

T10 5 

0.7 MC 

(SEC) 

7106 

TREBLE 

7103 

0.7 MC 

(SEC) 

e455 KC 

(SEC)  

I 

PARTS L1ST RADIO CHASSIS C-282 

Ref. no. Description 

-Capacitors-

Part no. 

C101, C119 Mica, 47 uuf, 10%, 5L,OV 25193 

C136, C137, C145 Mica, 100 uuf, 10%, 500V 25188 

C138 Uica, 150 uuf, 10%, 500V 650162A-8 

C143 ica , 470 uuf, 10%, 500V 25189 
C121, C127 Silver Mica, 1500 uuf, 5%, 500V 25299 
C102, C120 Ceramic, 20 wif, 10%, 500V 25492 
C103 Ceramic, 240 uuf, 10%, -500V 25427 
C104, C105, C111) 

C114, C116, C107) 
C117, C118, C122) 
C125, C126, C128) 

C134, C135, C140) 

C159, C161)----Ceramio, 5000 uuf, 10%, 500V 450469A-1 
C108 Ceramic, 500 uuf, 10%, 500V 25493 
C109, C112 Ceramic, 1 u,, f, 20%, 500V 25497 

C110 Ceramic, 30 uuf, 10%, 500V 650030A-8 
C162 Ceramic, 100 uuf, 10%, 500V 2241A-367 

C113 OPT, . 047 ufd, 20%, 200V 2246A-4530 
C123, C124 OPT, . 0047 ufd, 20%, 600V 2244A-4720 
C130, C131, C144) 

C149, C160)----OPT, . 01 ufd, 20%, 600V 2248A-1030 
C136, C137, C147 OPT, . 0033 ufd, 20%, 600V '4248A-3320 

C142, C150 OPT, . 022 ufd, 20%, COOV 2248A-2230 

C158 OPT, . 1 ufd, 20%, 200V 2246A-1040 
C132A Elect, 30 ufd, 450V) 

C132B, C132C Elect, 20 ufd, 450V) 25424 
C141 Elect, 4 uf, 1COV.. 95270 
C148 Elect, 25 ufd, 25V 25158 

C151, C153 Trimmer Strip ( FM Ant. & Mixer) 26280 

C152 Trimmer (AM Ant.) 26279 
C154, Cl5C TriL.L,ur . rip (AU Cony. & Oso.) 450468A-2 

C155 Trimmer (rm Oso.) 452094A-1 
C157 Variable Gang Capacitor Assfy 452051A- G1 

-Resistors-

R101, R119, R124) 
R148)---- Carbon, 68 ohms, lw, 10% 3229A-680 

R102, R120, R125 Carbon 33K, lw, 10% 3229A-333 
R103, R104, R118) 

R123, R133, R149)---- Carbon, 1 megohm, -kw, 1(F/  3229A!;7105 
R105, R110, R112) 
R111, R121, R126)----Carbon, 1K, iw, 10% 3229A-102 
R106, R128, R131) 

R136, R140, R141) 
R142, R145)---- Carbon, 220K, -1'w, 10% 3229A-224 

R107 10K, w, 10%  2r91.97 4-21203 
R11(0)79 Carbon, 2.2K, l'w, 10% 3229A-222 
R113 Carbon, 47 ohms, lw, 10% 3229A-470 

R114, R129 Carbon, 22X, lw, 10%   3229A-223 
R115 Carbon, 100K, pw, 10% 3229A-104 

R116 Carbon, 15K, lw, 10% 3229A-153 

R127 Carbon, 47K, 1,v, 10 3229A-473 

MODELS 337-N, Ch. C-292, . 
CX-33K; 328-M, Ch. C-290, 
CX-33M; Radio Ch. C-282 
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G N D. Leji  

PHONO. . A M 

TEL• • FM 

LOOP ANT. 

BAND SWITCH SilOwN 

N TELEVISION POSITION 

9500510 

vIol 

6BA6 

AM- FM R- F AMP 

2 

R101 
68 

C107 

R103 
I MEG 

103 
240 

AI 

3 CI52 

SEC I 
FRONT 

AN Tr 

I , 
Rio6 

5.22OK T Cio2 20 
I I 

50 

5000 

R104 
MEG 

0104 15000 

Î.  

RFC 
L 108 

FM 3 
CONv.: 

L106 C1571 - 

•  

F 
OSC 
L107 

§R102 
336 

C109 
  1 

cise 151_,  

CI101 
30 

RIOT 
10K 

VI02 

I2AT 7 

FM MIX. 

6 

CII4 
5000 

NOTE 

ALL MICA AND CERAMIC CAPACITORS 
IN MMF, 500V WORKING UNLE SS 
OTHERWISE NOTED 

ALL PAPER CAPACITORS IN MF,600V 

WORKING UNLESS OTHERWISE NOTED. 

RESISTORS 1/2 WATT CARBON, VALUES 

IN OHMS EXCEPT 6•1,000; MEG • 
1,000,000 OHMS UNLESS OTHERWISE 

NOTED. 

ot C162 

3 

R109 

"1.2 

100 

5000 

2.2K 

C 17 
5000 

RilO 
11( 

0161 
5000 

T 101 
151 FM I- F TRANS 

1 

: 4  o  

 _ 

1102 
ST AM TRANS 

— 14 

-Li 

I 
2 

1 

1 

1 

"*- CI21 

RM 

"'V\  

CII8 
.15000 

1500 

VI04 

6BA6 

I- F AM- FM 

R118 8119 8120 
!MEG 68 33K 

C158 C)1t -o9 
.1 M F 5000 
200v 

T 103 

2ND FM 1-F TRANS 
2  — — 14 

I 1 3 

L_ 

7104 
2ND AM TRANS 

— 14 

1 

V105 

6BA6 

22 I- F AM- FM 

R12 3 

MEG 

81211 C127 
1 

1 500 125 § C126 C128 
5000 5000 5000 

MODELS .s37—M, Ch. C-292, 
CX-33K; 328-M, Ch. C-290, 
CX-33M; Radio Ch. C-282 

7105 

RATIO DE T TRANS 
4  

I Ili e it I 

51  

T I 06 
3RD AM I-F TRANS 

V106 

6AL5 

RATIO DEI. 

- — — — — — 
" 4 CI 35 2 
5000 5000 CI36 

( • ) 100 

8124 8125 
68 33K 

II 

Ri05 
1K 

0112 

AM CONY o 
7107 

CIII 
15000 

L,03 
O LOOP 
LOAD,NG 

RFC 5 

D 
CI54 157 

( • 
CIL_ __ 
047 MF - 
200V. 

Ft ii5 
100K 

V103 

6BE6 
AM CONV 

8113 
47 

8114 
22K 

IC411,9 

I Pm_ 
511 

C156 
•  

0120 
20 

R116 
I 5K 

012 2 
5000 

0 0 
O 

SEC 

REAR 

84 BI 

B3 82 

F4 

GEC 3 
REAR 

VIDEO AC SOCKET 

SW. ON 
BAND SW 

F2 

F 3 

E2 

- C I! 4 
PHONO MOTOR .0047 MF 

SEC 3 
FRONT 

SW ON 

VOL CON? 

C123 = 
.0047 MF 

I 1 

7108 
POWER 
TRANS. 

R133 
!MEG 

SEC 2 
FRONT 

8126 
K 

C 137 
100 

12' 20r( 

13 

8127 
47K 

814 

68 

5 

CI38 
150 

PRINTED CIRCUIT 

C6 

C5 

o 

C4 0 0 
o 

C2 

3 

D 

SEC 2 
REAR 

4 

D5 
DI 

PHONO INPUT 

- .0IMF 

..R‘134 A 
3.2MEG 

IF RO NT LL 

VOLUME 

8129 
22K 

C139 
.00 33 MF-

V107 

6507 
IT AUDIO 
AM DEI a 
GAS GATE 

5 
4 

• R1348 
3 2MEG 
(REAR) 

CONTROL 

V N 

L_ _ 

R144 
470K 

W IRI43 

VIII 

5Y3GT 
RECTIFIER 

8138 
10 MEG 

C160 

 IF 

8149 
IMEG 

8139 
10 MEG 

C144 

Ri35A 
500K 

TF.21.81_ 

C142 CI 4 3 
.022 MF 470 

.0114F 

Cs 

CI45 
100 

RI36 
220K 

BASS 
 • 

R13513 
3.2 MEG 

111111 

4.7MEG 

5 

CI49 
.01 MF 

8140 
220K 

C150 
.022MF 

R141 
220K 

R142 
220K 

8145 

2206 

RI 37 
270 
2-w 

0148 
25MF 
25V 

1,t 131 R132 

220K I5K I 40 -1 -C 141 

5000 4 M F 
100V 

V109 

6V6GT 
POWER AMP 

1+  

CI46 
0033 MF 

0147 
.0033MF 

V108 

6507 
PHASE INV. 

I( 

viio 
6V6 GT 

POWER AMP 

RI 4 6A 81466 
400 

5W- WW 
C135" 2'1 • C1328 „ 0132C 

1I 
30MF TSOMF « n" 20MF 

450V I 450V I 450V 

8147 
15 

PRE AMP 

.(I) 

SOCKET 

(REAR VIEW) 

H.  

6BA 6 

.3r4 4 

o RFC 
L 112 

12 AT 7 66E6 6BA6 6BA6 6AL5 6S07 6S07 6V6 GT 6V6GT 

5 .3_(-\ 4 .3«( \  4 .3.(\•1 L1C• 3 IL\ 7 ..713 grs7 IC' 7 

RFC 
Lii3 

PM 
SPEAKER 

T 109 
OUTPUT 
TRANS. 

9
1
-
9
 
3
9
V
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Ref. 1.4. 

R132 
R137 

11138, R139 
R143 
11144 
11147 
R146A 

R1468 

R134 
R1 35A 
R1358 

Ref. No. 

CHASSIS C-292, CX-33K 

C-290, CX-33M, Radio 

Ch. C-282 Part no. 
Description 

Carbon, 15 -e, w, l0,  3229A-153 
Carbon, 270, aw, l0    3225A-271 

Carbon, 10 megohm, -11v, 10  3229A-106 
Carbon, 4.7 meohm, 1111, 10;"  3229A-475 

Carbon, 470K, e, 10% 3229A-474 

Carbon, 15 ohms, >6v>, 10;  3229A-150 
Molded Resistor, 1000 ohms, 5w 

Molded Resistor, 400 ohms, &w) 77463 
Volume Control ( dual 3.2 megohms)..650285A-1 
Treble Tone Control, 500K) 

Bass Tone Control, 3.2 megohms) 78159 

-Inductances-

Description Part no. 

T101 Transformer, 1st FM IF 650251A-1 
T102, T104 Transformer, 1st 2nd AM IF 452091A-1 
T103 Transformer, 2nd FM IF 452027A-1 

T105 Transformer, Ratio Detector 452028A-1 
T106 Transformer, 3rd AM IF 450336A-1 
T107 Transformer, AM Converter 38961 

T108 Transformer, Power 750182A-1 
T109 Transformer, Output 650245A-1 
L101 Loop Antenna Assembly (AM) 750165A-1 
L102 da.ve Trap Coil (part of Assly, 750165A-1) 

L103 Coil Assembly, Loop Loading 38963 
L104 Coil Assembly, FM Antenna 38958 
L106 Coil Assembly, FM Mixer 38959 
L107 Coil Assembly,FM Oscillator 38960 
L111 Coil Aseembly,AM 0scillator 452030A-1 
L105, L108,L109) 

L110, L112, L113)----RF Choke Coil  

-Miscellaneous-

Preliminary 

SERVICE INFORMATION 

General Information 

Receivers Used In: 

MODEL 327-M, Ch. C-289, 

CX-33A; Radio Ch. C-284 

Radio Chassis. 

C-284 
Used in Model 

327-M 

Model Radio Chassis Record Changer TV Chassis 

327-m C-284 333A CX-33A (C-2891 

Chassis Description 

The C-284 is an 11 tube radio chassis designed for reception 
of AM (Broadcast Band) signals only. The chassis contains push-

poll audio output amplifiers which are used for reproduction of 

the television sound as well as radio and phonograph. The on- off 
switch on the radio chassis controls the power source for all 

functions of the receiver. Volume and Tone controls on the radio 

chassis function also for television and phonograph operation. 
WOTE: With the Operation Selector (Band Switch) in the phonograph 

position the record changer will automatically shut off the power 
source to the entire instrument when it has played the last record. 
When the Operation Selector is then switched to either TV or 
Radio the power source will again automatically be turned on. 

Specifications 

Radio Tuning Range 

Radio IF Frequency 

38884 Radio Chassis Tube Complement 

Description Part no: 

Printed Circuits  77462 

Band Switoh   75015881 
Cable--Pre Amp  670259A1 
Cord--Phono AC 22193 

Line Cord   650171A2 
Pointer   650252A1 

Pointer Sleeve  452043A2 
Pointer Rod   55383 

Drive Cord Assembly 452041AG1 

Dial Glass ( AM)  75016181 
Dial Glass ( FM)  75016182 
Channel (Dial Glass)    452042A2 
Hum Shield  05147 
Speaker Socket  80030 

Connector (Phono-Tel  )   450972A1 

Type 
6 SK790 •000•0• • • 0 

AM Band 540Kc to 1620KC 
AM IF 455KC 

1900 000 • 0 

6J5 ........... 0 Ono Otbee o 

6$A7 ........... ....... .. 
6SK7 . • •.. • •. 0•0. 

68K7 . • O•o• • 00 • • 

• • 68R7........ 
6sq7 ........... 
6n7.......... 00o o • • 

6V6 ( 2) . .-. • . . • 0 0 

5Y3GT ..... 0 • • • • 

Total: 11 tubes, inoluding 

• 

• COO •• O• 

o 0o Se e•• 

Oa 0 o o• • 

• 

Speaker (Used for all types 
Audio Output  

Power Source 105 to 

el • 

one 

O• 

C000 

0 Power 

• .... 
Rectifier. 

0 • 

•• 

Description 

• 0 . Amplifier HF  

• . Oscillator 
• . . • .Mixer 

. • . 1st IF Amplifier 

. • 0 2nd IF Amplifier 
..... 0 DeteOter 

• . 1st Audio Amplifier 
. . . Phase Inverter 
Amplifiers (Push-Pull) 

• .Full Wave Rectifier 

of operation)   ... 12 inch Pm 
12 watts 

125 volts, 60 cycle AC only 

MODELS 337-M, Ch. C-292, CX-33K; 
328-M, Ch. C-290, CX-33M, Radio Ch. 

C-282; 327-M, Ch. C-289, CX-33A, 
Radio Ch. C-284 
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Antennas 

Radio--Rotatble AM Loop mounted in cabinet‘ Terminals on rear 
of radio chassis for connection of outdoor antenna. 

Television-Built-in antenna with "Phasing" switch. Terminals 
on rear of TV chassis for outdoor antenna. 

Alignment Instructions 

Equipment required: 

1. Calibrated RF Signal Generator ( Signals from 455KC to 1620KC). 
2. Low Range Output Meter. 

a. Set Operation Selector to AM position. 
b. Turn set on and adjust Volume control to maximum. 
c. See that th.- dial pointer coincides with the calibration 

marks at the extremes of the dial scale. 
d. Connect the Output Meter across the Speaker voice coil. 

Step Connect 
Generator 

Set 
Generator 
At 

Set 
Gang 

At 
Adjust 

To 
Obtain 

. Grid of Mixer, 6SA7 
(pin 5 of V102) 
through . 1 mfd. 

455KC Fully Open 
IF Slugs T102, T103 & 
T104 MAXIMUM 

OUTPUT 

. RF Section of Gang 
through 1. mfd. 1620KC 1620KC C102C Oso. Trim. 

(on gang) 
litAXIMUM 
OUTPUT 

• 1500KC 1500KC C102A, Ant. Trim. 

C102B, RF Trim. 
(on gang) 

MAXIMUM 
OUTPUT 

4e 600KC 600KC L103, Loop Loading 
Coil and L104. 
Ow). Coil 

MAXIMUM 
OUTPUT 

. Terminal "A" Ant. 
Term. Strip (with 
Loop connected) 

455KC Quiet Point L102, Wave Trap on 
Loop 

MINIMUM 
OUTPUT 

* Adjust while rockinE Gang Condenser. 

Ref . no. 

PARTS LIST RADIO CHASSIS C-284 

-Capacitors-

Description Part no. 

C101 Variable (3 gang) tuning Capacitor...452040A-G1 

Assebbly 
Antenna Trimmer) 

C102A) 
C102B) 
C102C) 
C144 
C103 
C143 
C108 
C110) 
C141) 
C142) 
C146 
C106, 
C113, 
C140, 
C104 
C112 
C115 
C120 
C121, 
C126, 
C127 
C105, 
C119, 
C137, 
C125, 
C128, 
C147) 
C118 
C129, 
C131, 
C134, 
C133 
C136A 
C136B 

C109) 
C116) 
C144) 

C122) 
C139) 

C107) 
C123) 
C148) 
C124) 
C138) 

RF Trimmer)  
Osc. Trimmer) 
Ceramic, 3.3 uuf., 20%, 500V 550030-5 
Ceramic, 240 uuf., 20%, 500V 25427 
Cerwlic, 50 uuf., 10%, 500V 25493 
Ceramic, luuf., 20%, 500V 25497 

MODEL 327-M, Ch. C-289, 
CX-33A; Radio Ch. C-28){ 

Part of Assembly 41452040A-G1 

Ceramic, 10 uuf., 10%, 500V 25479 

Ceramic, 20 uuf., 10%, 500V  2549Z 

Ceramic Disk, 5000 uuf., 450 V 450469A-1 

Mica, 47 uuf., 10%, 500V ( part of Assy, 1150165A01) 
Mica, 47 uuf., 10%, 500V 25193 
Silver Mpioa, 1500 uuf., 5%, 500V  
Mica, 10 uuf., 10%, 500V rj 9D199 

Mica, 100 uuf., 10%, 500V 25188 
Mica, 470 uuf., 20%, 500V 25285 

(PT., ufd., 600V 2248A-4730 

OPT., . 01 ufd., 20%, GOGV 2248A-1030 

OPT., . 1 ufd., 20%, 200V 2246A-1040 
C130) CPT., . 022 ufd., 20%, 600V 22484-2230 
C132) OPT., . 0033 ufd., 20%, 600V 2248A-3320 
C135) MOPT., . 0047 ufd., 20%, 600V 2244A-4720 

Eleo., 25 ufd., 25V 25158 
Eleo., 30 ufd., 350V) 

, C136C)- ------ Eleo., 20 ufd., 350V) 25424 

R101, R116) 
R117, R118) 
R140) 
R102, R14 
R103, R106 
R104, R107) 
R141)  
R105 
R108 
R109 
R111, R115) 
R138)  
R119 

-Resistors-

Carbon, 1 meg. -1w., 10%. 3229A-105 

Carbon, 220 ohms, lw. 107  3220A-221 
Carbon, 1K, w., 10% 3229A,102 

Carbon 100K, 1w., 10% 3229A-104 
Carbon, 10K, 2w., 10% 3235A-103 
Carbon, 68 ohms, lye., 10%  3229A-680 
Carbon, 22K, kw., 10% 3229A-223 

Carbon, 33K, 10%  3229A,333 
Carbon, 47K, ow.,  3229A-473 
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RADIO CHASSIS C-2 8 4 

Ref.no. 
R120, R127) 
R128, R129) 
R130, R132) 
R137)  
R121 
R122 
R124, R125) 
R131 
R135 
R136 
R139 
R123A 
R1238 
R126A 
R126B 
R133A 
R133B 

Description Part no. 

Carbon, 220 K. 2w., 1U/ 3229A-224 

Carbon, 6.8K. ±w., 10%  3229A-682 
Carbon, 68K, iw., 10/  3229A-683 
Carbon, 10 meg., lw., 10% 3229A-106 
Carbon, 270 ohms. 2w., 10% 3235A-271 
Carbon, 680K. lw., 10% 3229A-684 
Carbon, 15 ohms, -›;.., 10/  3229A-150 
Carbon, 470 ohms, lw., 10% 3229A-471 
Front Section, 3.2 meg. lw. ' ) Dual Vlume) 

t  Rear Section, 3.2 meg., 4-w.,) Control i'.. Switch)--650385A-1 
Bass Section, 3.2 meg. 
Treble Section, 3.2 meg. 24w.,) Dual TGne Controls-- 78159 
1000 Ohm Section) 
400 Ohm Section)--Molded Resistor 77463 

-Coils & Transformers-

Ref.no. Description Part no. 

T101 RF Coil 650248A-1 
T102 1st IF Transformer 452019A-1 
T103, T104 2nd !: 3rd IF Transformer 450336A-1 
T105 Audio Output Transformer 650245A-1 
T106 Power Transformer 750182A-1 
L101 Loop Antenna Assembly 750165A-1 
L102 Wave Trap Coil ( Part of '.: 50105A-1) 
L103 Loop Loading Coil 452020A-1 
L104 Oscillator- Coil 452021A-1 

-Miscellaneous-

Description Part no. 

Operation Selector ( Band) Switch 750156A-1 
AC Line Cord   650171A-1 
Phono AC Cab'e 22193 
Dial Cord Assembly 452041A-01 
Dial Pointer  e50252A-1 
Dial Pointer Sleeve  452043A-2 
Dial Glass   650250B-1 
Speaker Socket 80030 
Connector (phono-TV Sound) 450972A-1 
Connector ( Video AC)  450973A-1 

TUNING BAND TONE 

TREBLE 

BASS 

VOLUME 
ON-OFF 

1.103 

LOOP 
LOADING 
PEAK AT 
600 KG 

TIO2 

455KC 

ED 
(PRI.) 

TIO6 

POWER 
TRANSFORMER 

C102 A 

ANT TRIM 
PEAK AT 1500 KC 

C102 C 

OSC. TRIM. 
SET AT 1620KC 

C102 B 

R- F TRIM 
PEAK AT 1500 KC 

TIO3 

'455 KG 

ç. (SEC.) 

*PEAK AT 600KC YHILE ROCKING GANG CONDENSER 

MODEL 327-M, Ch. C-289, 
CX-33A; Radio Ch. C-284 
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L 103 
C103 240 

vtot 

6SK7 
R- F AMP 

NOTE, 
ALL MICA AND CERAMIC CAPACITORS IN MMF, 500V. WORKING UNLESS OTHERWISE NOTED. 
ALL PAPER AND ELECTROLYTIC CAPACITOR; IN MF, 600V. WORKING UNLESS OTHERWISE NOTED. 
RESISTORS 1/2 WATT CARBON, VALUES IN 
OHMS EXCEPT K • 1,000 , MEG • 1,000,000 OHMS UNLESS OTHERWISE NOTED. 

LOOP LOADING COIL 

6141 C102 101 10 A / A 
6146 - 20 ‘•-• — — 

M7K 
r- 1 

LOOP ANTENNA 

SWITCH ON VOLUME CONT 

C 108 

D C TIOI 
50 R-F COIL 

R101 R102 
I C105 047MF 

I MEG 220 200V. 
• 

V103 

6J5 
osc. 

C144 
QS2_ 

R138 33K 

6106 ICIO7 5000 047MF 200V. 

R103 SR104 
IX SiOOK 

,OIO2T 8 e  

V102 

6SA7 
MIXER 

"1 1 
.J„,, ÇRIO9 

6112 22K 
47 

OSC COIL 6101 C102 

VIII 

5Y3-GT 
RECTIFIER 

6110 
10 

H 

RADIO PILOT 

/ 
Il— 

T 102 
4+0 

6109 
5000 

R106 
IK 

V104 

6SK7 
1sT I- F 

_J 4 

=1500 CII5 

R107 100K 

T 103 

R108 
 68 5000 

RIII 33K 

11 

V105 

6SK7 
2!i2 IF 

T 104 3 r— 
IL1 

6 4I: OP 
I .  

I; 

-- ---4 4 e 

R114 RII5 
C119 220 CI 40 33K .04/ MF 5000 

C121 

MODEL 327-M, Ch. C-289, 
CX-33A; Radio Ch. C-284 

V106 

6SR7 
DEI. AVC AMP 

C145 3 

100 R 119 

•—) 
= C122 100 

47K 

10 

R120 
220K 

TCI 23 .047 MF 200V.  

R118 I MEG 

C139 
100 

R R121 122 
6.8K 

VIDEO PHONO SOUND 

R135 680K 

O 
O 

85 
84 

A5 
A4 

RI33A 
IOC.) 

CI 36 A 
30MF 450V  

BI 
82 

O 
O 

O 

SEC I REAR 
AI 

A2 
A3 

SEC I FRONT 

PRINTED CIRCUIT 
- 

1 -----1( 

ev\A.-1 

— — 

REAR 
C138 T.01 MF 

R1338 400 
• à 

«""C136B •«"'Cl36C i2OMF 20 MF 450V  4 0 V. 
RI 6 15  

CI 37 
.047 MF 

FRONT 
RI23A 
3.2 MEG 

PHONO 
TEL• • •RADIO 

SWITCH SHOWN 
IN PHONO POSITION 

6124 .0 MF 
R123B 
3.2 MEG 

V107 

6S07 
PHASE INV—GAS GATE 

4 

6147 .01 MF 1200V 

V108 

6SQ7 
ter AUDIO 

V109 

6V6 GT 
OUTPUT 

C130 022MF 

R127 220K 

R 141 

R125 R130 10 220K MEG 

C127 470 

C 148 

TREBLE 

R1268 500 

C126 
100 

CI29 022 MF 

 TC128 T.01MF 
BASS 

R129 220K 

RI 32 R131 8 220K 270 
2V/ 

R128 220K 
C I 33 25 MF 25V 

6132 .0033 MF 

C131 0033 MF 

V ilo 

6V6 GT 
OUTPUT 

V Oi V102 V103 
24./ -=- 2/\17 7 7 2 

H4 • 

V104 V105 
2 

V106 V 107 V108 801 801 8,p7_ 
=  

V109 
2 

V 110 

68K 

1105 

R II 7 I MEG 

F1116 MEG 

C118 .1 MF 2110V. 
If-

PM 
SPEAKER 
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70J442 

4006.05 
000, 
.0•6•040. 

470• 

6946 
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S• 1001 
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405. 
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6.24 
000 

.25 
.50 

•••044..  

4.2407 • CS, -% 7 -50 

lv•C 27.5C40•04704 
nurerorm•[.. 

4.93 
470. 

604 

C.50 

.004 C011 

C. 10 
uoc 

OE 

6846 
PC $1.401F 
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TUBE COMPLEMENT 

TUBE NO. TUBE FUNCTION 

CONTRAST 

HORI ZONTAL 

VERTICAL 
OFF ON VOLUME 

V1 6AG5 R.F. Amplifier 

V2 6J6 Oscillator-Converter 

V3 6AU6 1st IF Amplifier 

V4 6AU6 2nd IF Amplifier 

V5 6AU6 3rd IF Amplifier 

V6 6AU6 4th IF Amplifier 
V7 6AL5 Video Detector 

V8 6AU6 Sound IF Amplifier 

V9 6AL5 Audio Ratio Detector 

V10 6AQ5 Audio Output 

V11 12AT7 Video Output & DC Restorer & 

Horiz. Multivibrator 

V12 12SN7 Horiz. Multivibrator, Amplifier 

V13 6AU6 Video Amplifier 

V14 50L6 Horiz. Output 

V15 50L6 Horiz. Output 

V16 50L6 Horiz. Output 

V17 1-V Pulse Rectifier 

V18 1-V Damper 

V19 6AU6 Sync. Separator 

V20 12AU7 Vertical Multivibrator 

V21 50L6 Vertical Output 

V22 50L6 High Voltage Oscillator 

V23 50L6 High Voltage Oscillator 

V24 183-CT High Voltage Rectifier 

V25 12LP4 Picture Tube 

V26 6AT6 Audio Amplifier 
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WARNING 

In this AC-DC television set, B- of the set is connected directly 
to one of the AC power lines. If test equipment is connected to 
chassis, the equipment may be at line voltage potential above 
ground ( depending on how the line plug is inserted). Therefore, 
contact between equipment and ground may result in severe shock. 

Use an isolation transformer between the television AC cord and 

the power receptacle. 

If an isolation transformer is not available, make the following 
check before any test equipment is connected: Put an AC voltmeter 
between ground of the set and a good ground connection ( radiator, 
water pipe, etc.). Plug the line cord into the power line. If 
meter does not read zero, reverse the plug in the receptacle. 

Alignment Procedure 

Test Equipment 
The test equipment required for the alignment of this receiv-

er is as follows: 
Marker Generator 
R.F. Sweep Generator 
Oscilloscope 
Electronic Voltmeter 
3 Volt bias battery 

The Marker Generator is used for peaking the i-f coils and to 
supply marker pips on the response pattern. The frequency range 
required of this generator is approximately from 20 to 30 mc. It 
must also have provision for a 4.5 mc. output. The accuracy of 
the frequency calibration is very important. 

The Sweep Generator must have a continually variable frequency 
output. Only one output sweep signal is needed, that sweeping 
signal is needed, that sweeping between 20 to 30 mc. 

The Oscilloscope should be a high gain, general purpose type em-
ployed for test purposes. 

The Electronic Voltmeter is of the standard type. 

Video I.F. Alignment  
. Connect the 3-Volt bias battery, minus to A.V.C. and plus, to 

chassis. 
. Connect the marker generator, through a 47 mmf. capacitor to 
the nipple located on the tuner, between V1 and V2. Ground 
the generator at the nearest convenient ground. The marker 
generator is used in making most of the alignment adjustments. 

. Connect the electronic voltmeter across R99, diode load re-
sistor. Adjust the contrast control about 1/8 turn below its 

maximum setting. 
4. Set the marker generator to each of the following frequencies 

and peak the specified adjustments for maximum indication on 
the voltmeter. During the alignment reduce the input signal 

to prevent overloading. 
24.7 L15 ( top) 
23.2 L14, L12 ( top) 
26.3 L13, LU ( top)   

MODELS D-1261, D-1263, 
D-1265, Ch. '26 

5. Repeat the above process for fine adjustments or ettings. 
6. Disconnect the 3 volt bias battery. 
7. Disconnect all equipment. 

Overall Picture Response  

1. With the sweep generator adjusted for a 10 mc sweep, using P 
center frequency of 26.75 mc, connect the generator to the nip-
ple of the tuner between V1 and V2. Loosely couple the marker ga-l-

erator to the same tube. 
2. Connect the oscilloscope across R99. 
3. Inject individual markers of 26.3 mc, 24.7 mc, and 23.2 mc in 
order indicated and note positions of marker pips on response 
curve. Turning the adjustments very slowly, retune the video i.f. 
coils again for an overall picture response as indicated in fig. 
1. The most important considerations are that the video i.f. car-
rier of 26.75 is approximately hplfway down the slope of the curve 
and that the sound i.f. carriers 20 times down the other end of 

the curve. I.F. RESPOPISE CURVE 
11«.• •••• em. 

•••••• 26.75 

14-- 4- • 5 I 1 
FIG., 

Audio Take-Off and Ratio Detector Alignment 
1. Connect the high side of the signal generator, through a 100 
mmf capacitor, to the grid of the first video amplifier tube, V13 
and the low side to ground. Tune the generator to 4.5 mc and ad-
just the output to approximately 10,000 microvolts. 
2. From either side of capacitor C48, connect an electronic volt-

meter to chassis decoupled through 10,000 ohms. 
3. Set the contrast control for maximum gain ( clockwise). 
L. Peak Ti, top and bottom slug for maximum indication on meter. 
5. Peak T2, bottom for maximum reading on meter. 
6. Disconnect meter and reconnect it to junction of R109 and the 

lead to the volume control. 
7. Adjust T2, top, for zero response on the lowest scale on the 
meter. This corresponds to the cross over point on the FM de-
tector curve. The symmetry of the curve may be checked by tuning 
the generator ±25kc from 4.5 mc and noting the voltage produced, 
reversing the meter connections as necessary. The voltage in each 
direction should be equal for proper balance of the ratio detector 

system. 
8. If an accurately calibrated generator for 4.5 mc is not avail-
&ble, it is desirable to align the audio section from an actual 
station signal, since the 4.5 mc. alignment frequency will then be 

exact. 
Note 
TI-77riment of the r-f and oscillator sections are not recommended 
and are, therefore, not included. If any misalignment is suspec-

ted, consult the manufacturer. 
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CROSLEY TELEVISION SERVICE INFORMATION 

MODELS 10-404MU, 10-404M1U, 10-412W, 10-418M11 

This television receiver is designed to operate from a power source of 117 volts, 60 cycle, a r 
The average power consumption is 185 watts. The audio output system is capable of delivering 1.75 
watts maximum. The tube complement is as follows: 

•11. 
300 OHM TRANSM1SS1 

LINE 

SYMBOL TUBE TYPE FUNCTION 

VI 

V2 

V3 

V101 

V102 

V103 

V104 

V105 

V106 

V107 

V108 

V108 

V109 

V110 

VIII 

V112 

V113 

V114 

V115 

V116 

V117 

V1I8 

6AB4 

6AK5 

6AB4 

6AU6 

6AU6 

6AU6 

6AG5 

6AL5 

6AG5 

12AUT 

12LP4 or 12TP4 f Models 10- 404M1.1,10- 412M1.1 
(10-418MU 

12QP4 Model 10-404MIU 

6AU6 

6T8 

6V6GT 

6SL7GT 

6SN7GT 

6SN7GT 

6BG6G 

6VV4GT 

1133GT 

5U4G 

R- F Amplifier 

Mixer 

V.H.F. Oscillator 

1st I- F Amplifier 

2nd I- F Amplifier 

3rd 1-F Amplifier 

4th 1-F Amplifier 

2nd Detector AGC Delay 

Video I- F Amplifier 

DC Restorer, 1st sync Separator 
& AGC Amplifier 

Picture Tube 

Picture Tube 

Sound Det. Driver 

Sound Det. & 1st Audio Amp'. 

Audio Output 

Sync Clipper & Sync Output 

Vertical Oscillator 

A.F.C. 8, Horizontal Osc. 

Horizontal Output 

Horizontal Damper 

H.V. Rectifier 

L.V. Rectifier 
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Symbol 
No. Part No. 

C101 
C102 
C103 
C104 
C105 
C106 
C107 
C108 
C109 
C110 
C111 
C112 
C113 
C114 
C115 
C116 
C117 
C118 
C119 
C120 
C121 
C122 
C124 
C125 
C126 
C127 
C128 
C129 
C130 
C131 
CI32A 
CI32B 
C133 
C134 
C135 
C136 
C137 
CI38A 
CI38B 
C139 
C140 
C141 
C143 
C144 
C145 
C146 
C147 
C148 
C149 
C150 
C151 A 
C151 B 
C151 C 
C152 
C153 
C154 
C154B 
C155 
C156 
C157 
C158 
C159 
C160 
C161 
C162 
C163 
C164 
C165 
C166 
C167 
C168 
C169 
C170 
C171 
C172 
C173 

C-137727-108 
C-144675-13 
C-144675-2 
C-144675-2 
C-144675-2 
C-144675-13 
C-137727-108 
C-144675-2 
C-I37727-108 
C-144675-2 
C-144675-2 
C-137727-108 
C-144675-2 
C-144675-2 
C-137727-108 
C-137727-103 
C-144675-2 
Part of T101 
Part of T101 
B-147047 
39001-19 
C-137727-108 
C-144675-2 
39001-80 
Part of T102 
Part of T102 
C-137727-110 
B-146883 
39001-13 
39001-11 
B-146633 

39001-13 
39001-73 
39001-80 
B-146725 
39001-11 
B-146633 

C-144675-2 
C-144675-2 
39001-14 
39477-41 
B-137498-17 
B-137498-28 
B-137498-17 
39001-74 
39001-11 
39001-11 
39478-39 
B-146723 

C-146434-3 
39001-19 
B-132386-16 

39477-37 
39001-87 
39001-80 
39001-17 
B-137498-47 
39001-13 
B-137498-48 
B-137498-28 
B-146944 
39001-17 
39001-23 
C-146434-4 
C-146434-7 
B-137477-1 
B-137498-15 
B-144899-2 
B-146841 
AW-147000 
C-137727-103 

REPLACEMMT PARTS LIST 
fflun Chassis 

Description 

Capacitor, 100 mmf, 500 v., ceramic 
Capacitor, .01 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .01 mfd., 500 v., disc ceramic 
Capacitor, 100 mmf., 500 v., ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, 100 mmf., 500 v., ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, 100 mmf., 500 v., ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, 100 mmf., 500 v., ceramic 
Capacitor, 5 mmf., 10%, 500 v., ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, 22 mmf., 10%, 500 v., ceramic 
Capacitor, 33 mmf., 5%, 500 v., ceramic 
Capacitor, 4 mfd., 350 v., Electrolytic 
Capacitor, .1 mfd., 600 v., paper 
Capacitor, 100 mmf., 500 v., ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .02 mfd., 600 v., paper 
Capacitor, 10 mmf. 
Capacitor, 100 mmf. 
Capacitor, 1000 mmf., 10",, 500 v., ceramic 
Capacitor, 10 mfd., 50 v., Electrolytic 
Capacitor, .01 mfd., 600 v., paper 
Capacitor, .005 mfd., 600 v., paper 
Capacitor, 40 mfd., 475 v. Two Section 
Capacitor, 40 mfd., 475 v. ( Electrolytic 
Capacitor, .01 mfd., 600 v., paper 
Capacitor, .00025 mfd., 600 v., paper 
Capacitor, .02 mfd., 600 v., paper 
Capacitor, 40 mfd., 300 v., Electrolytic 
Capacitor, .005 mfd., 600 v., paper 
Capacitor, 40 mfd., 475 v. Two Section 
Capacitor, 40 mfd., 475 v. rElectrolytic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .015 mfd., 600 v., paper 
Capacitor, .01 mfd., 600 v., molded paper 
Capacitor, 120 mmf., 10%, 500 v., mica 
Capacitor, 390 mmf., 5%, 500 v., mica 
Capacitor, 120 mmf., 10%, 500 v., mica 
Capacitor, .002 mfd., 600 v., paper 
Capacitor, .005 mfd., 600 v., paper 
Capacitor, .005 mfd., 600 v., paper 
Capacitor, .0047 mfd., 10%, 600 v., paper 
Capacitor, 10 mfd., 475 v.) Three Section 
Capacitor, 10 mfd., 475 v. 

1..lectrolytic Capacitor, 100 mfd., 25 v. 
Capacitor, .1 mfd., 10%, 400 v., paper 
Capacitor, .1 mfd., 600 v., paper 
Capacitor, Trimmer, 30-240 mmf. Two 
Capacitor, Trimmer, 10-160 mmf. (Section 
Capacitor, .0022 mfd., 600 v., molded paper 
Capacitor, .25 mfd., 600 v., paper 
Capacitor, .02 mfd., 600 v., paper 
Capacitor, .05 mfd., 600 v., paper 
Capacitor, 200 mmf., 5%, 1000 v., mica 
Capacitor, .01 mfd., 600 v., paper 
Capacitor, 2000 mmf., 5%, 500 v., mica 
Capacitor, 390 mmf., 5%, 500 v., mica 
Capacitor, 5 mfd., 25 v., Electrolytic 
Capacitor, .05 mfd., 600 v., paper 
Capacitor, .5 mfd., 600 v., paper 
Capacitor, .05 mfd., 10%, 200 v., paper 
Capacitor,.02 mfd.,10%, 200 v., paper 
Capacitor, 500 mmf., 10 k.v. 
Capacitor, 56 mmf., 10%, 500 v., mica 
Capacitor, .5 mfd., 200 v., paper 
Capacitor, 500 mfd., 10 v., Electrolytic 
Capacitor, 3 mmf., Transmission Line 
Capacitor, 5 mmf., 10%, 500 v., ceramic 

Symbol 
No. Part No. 

MODELS 10-)..04MU, 
10-40e1U, 10-412MU, 
10-41 MU 

Description 

C174 C-144675-2 
C175 C-144675-2 
C176 39001-17 
C177 B-137398-4 
C180 39001-11 
C182 W-160111 
C183 W-160111 
C184 W-160111 
C185 39001-87 
C186 C-144675-2 
R101 39375-77 
R102 39374-11 
R103 39373-14 
R104 39373-33 
R105 39373-14 
R106 39373-54 
R107 39373-14 
R108 39373-14 
R109 39375-71 
R110 39374-11 
R111 39373-14 
R112 39375-73 
R113 39374-11 
R114 39375-73 
RI15 39373-14 
R116 39374-13 
R117 39374-49 
RI18 39375-67 
R119 Part of L109 
R120 Part of L111 
R121 39374-135 
R122 39374-220 
R123 39375-213 
RI24 39374-60 
R125 39374-31 
R126 39374-51 
R127 39374-45 
R128 B-146798 
R129 39374-121 
R130 39374-28 
RI31 39374-219 
R132 39374-220 
R133 39374-214 
R134 39373-80 
R136 39374-45 
R137 39374-35 • 
R138 39374-134 
R139 39375-79 
R140 39374-42 
R14IA C-146856 
R141B 
R142 39373-107 
R143 39374-49 
R144 39375-97 
R145 39375-129 
R146 39374-196 
R147 39373-92 
R148 39374-40 
R149 39373-100 
R150 39374-35 
R151 39374-51 
R152 39374-75 
R153 39374-16 
R154 39374-51 
R155 39374-52 
RI56 39374-51 
R157 39374-49 
R158 39374-41 
R159 39374-36 
R160 39374-36 
R161 39374-63 
R162 B-146799 
R163 39373-M 
R164 39374-65 
R165 B-144259 
R166 39374-31 

Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mid., 500 v., disc ceramic 
Capacitor, .05 mid., 600 v., paper 
Capacitor, 2.2 mmf., 500 v. 
Capacitor, .005 mfd., 600 v., paper 
Capacitor, 220 mmf., 1500 v., mica 
Capacitor, 220 mmf., 1500 v., mica 
Capacitor, 220 mmf., 1500 v., mica 
Capacitor, .25 mfd., 600 v.. paper 
Capacitor, .005 mfd., 500 v., disc, ceramic 
Resistor, 15,000 ohm, 5%, 1,2 w. 
Resistor, 68 ohm, 10%, w. 
Resistor, 100 ohm, I 2 W. 
Resistor, 1000 ohm, w. 
Resistor, 100 ohm, l w. 
Resistor, 10,000 ohm, 4 w. 
Resistor, 100 ohm, I w. 
Resistor, 100 ohm, !4 w. 
Resistor, 8200 ohm, 5%, g w. 
Resistor, 68 ohm, 10%, 4 w. 
Resistor, 100 ohm, 4 w. 
Resistor, 10,000 ohm, 5%, w. 
Resistor, 68 ohm, 10%, w. 
Resistor, 10,000 ohm, 5%, W. 
Resistor, 100 ohm, w. 
Resistor, 100 ohm, 10%, w. 
Resistor, 100,000 ohm, 10%, w. 
Resistor, 5600 ohm, 5%, g w. 
Resistor, 22,000 ohm, 10%, w. 
Resistor, 22,000 ohm, 10%, 3 w. 
Resistor, 68,000 ohm, 10%, 1 w. 
Resistor, 39,000 ohm, 10%, 2 w. 
Resistor, 4700 ohm, 5%, 1 w. 
Resistor, 820,000 ohm, 10%, i w. 
Resistor, 3300 ohm, 10%, 34 w. 
Resistor, 150,000 ohm, 10%, w. 
Resistor, 47,000 ohm, 10%, 34 w. 
Control, Brightness (40,000 ohm) 
Resistor, 4700 ohm, 10%, 1 w. 
Resistor, 1800 ohm, 10%, w. 
Resistor, 33,000 ohm, 10%, 2 w. 
Resistor, 39,000 ohm, 10%, 2 w. 
Resistor, 12,000 ohm, 10%, 2 w. 
Resistor, 220,000 ohm, 4 w. 
Resistor, 47,000 ohm, 10%, 34 w. 
Resistor, 6800 ohm, 10%, 34 w. 
Resistor, 56,000 ohm, 10%, 1 w. 
Resistor, 18,000 ohm, 5%, 4 w. 
Resistor, 27,000 ohm, 10%, 34 w. 
Control, Volume (1 megohm) . s sseA mbly 
Control, Contrait (1000 ohm) f 
Resistor, 10 megohm, 34 w. 
Resistor, 100,000 ohm, 10%, 32 W. 
Resistor, 100,000 ohm, 5%, w. 
Resistor, 2.2 megohm, 5%, w. 
Resistor, 390 ohm, 10%, 2 w. 
Resistor, 1 megohm, w. 
Resistor, 18,000 ohm, 10%, 34 w. 
Resistor, 3.3 megohm, w. 
Resistor, 6800 ohm, 10%, w. 
Resistor, 150,000 ohm, 10%, 34 w. 
Resistor, 3.9 megohm, 10%, 34 w. 
Resistor, 180 ohm, 10%, w. 
Resistor, 150,000 ohm, 10%, w. 
Resistor, 180,000 ohm, 10%, 34 w. 
Resistor, 150,000 ohm, 10%, 34 W. 
Resistor, 100,000 ohm, 10%, w. 
Resistor, 22,000 ohm, 10%, W. 
Resistor, 8200 ohm, 10%, 34 w. 
Resistor, 8200 ohm, 10%, 4 w. 
Resistor, 1.2 megohm, 10%, 14 w. 
Control, Vertical Hold (1.5 megohm) 
Resistor, 10,000 ohm, 4 w. 
Resistor, 1.5 megohm, 10%, w. 
Control, Height (2.5 megohm) 
Resistor, 3300 ohm, 10%, 34 w. 
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Models 10-404MU, 10-404M1U, 10-412MU, 10-418MU 

Main Chassis 

mbol 
No. l'art No. Description Symbol 

No. Part No. Description 

R167 
R168 
R169 
R170 
R171 
R172 
R173 
R174 

R175 

R176 

R177 
R178 
R179 
RI80 
R181 
R182 
R183 
R184 
R185 
R186 
R187 
R188 
R189 
R190 
RI91 
R192 
R193 
R194 
R196 
R197 
R198 
R199 
R200 
R201 
R202 
R203 
R204 
R2061 
L101 
L102 
L103 
L104 
L105 
L106 
L107 
L108 
L109 
L110 
L111 
L112 
L113 
L114 

L115 
L116 
L117A 
L117B 
L117A 
L117B 

L119 

L119 

L120 
L121 
IC101 
IC102 
rclo3 
IC104 
IC105 
IC106 
1C107 
IC108 
IC109 
IC110 
IC111 
T101 
T102 
TIO3 
T104 

39374-142 Resistor, 270,000 ohm, 10%, 1 w. 
39374-69 Resistor, 2.2 megohm, 10%, 1,¡ w. 
39374-22 Resistor, 560 ohm, 10%, 1,2 w. 
B-144260 Control, Vertical Linearity (5000 ohm) 
39374-122 Resistor. 5600 ohm, 10%, 1 w. 
Part of L117A Resistor, 1000 ohm, 10%, 1/2 w. 
Part of L117A Resistor, 1000 ohm, 10%, 1/, w. 
39374-193 Resistor, 220 ohm, log, 2w. (10-404MU, 

10-412MU, 10-418MU) 
39374-193 Resistor, 220 ohm, 10%, 2w. ( 10-404MU, 

10-412MU, 10-418MU) 
B-147083 Control, Focus, 650 ohm (10-404MU, 

10-412MU, 10-418MU) 
39374-47 Resistor, 68,000 ohm, 10%, 1¡ w. 
B-146797 Control, Horizontal Hold (50,000 ohm) 
39374-139 Resistor, 150,000 ohm, 10%, 1 w. 
39374-71 Resistor, 2.7 megohm, 10%, w. 
39374-60 Resistor, 820,000 ohm, 10%, 4 w. 
39374-36 Resistor, 8200 ohm, 10%, 4 w. 
39374-51 Resistor, 150,000 ohm, 10%, w. 
39374-51 Resistor, 150,000 ohm, 10%, 4 w. 
39375-97 Resistor, 100,000 ohm, 5%, 4 w. 
39374-37 Resistor, 10,000 ohm, 10%, I w. 
39374-41 Resistor, 22,000 ohm, 10%. 2 v.,-
39374-138 Resistor, 120,000 ohm, 10%, 1 w. 
39373-9 Resistor, 47 ohm, 12 W. 
39373-92 Resistor, 1 megohm, 4 w. 
39374-100 Resistor, 82 ohm, 10%, lw. 
39374-127 Resistor, 15,000 ohm, 10%, 1 w. 
39374-25 Resistor, 1000 ohm, 10%, 4 w. 
39374-46 Resistor, 56,000 ohm, 10%, i¡ w. 
39374-141 Resistor, 220,000 ohm, 10%, 1 w. 
39374-58 Resistor, 560,000 ohm, 10%, w. 
39374-93 Resistor, 22 ohm, 10%, 1 w. 
39374-49 Resistor, 100,000 ohm, 10%, 1‘ w. 
39374-193 Resistor, 220 ohm, 10%, 2 w. (10-404M1U) 
39374-193 Resistor, 220 ohm, 10%, 2 w. (10-404 M1U) 
B-147079 Control, Focus, 1500 ohm (10-404M IU) 
39374-46 Resistor, 56,000 ohm, 10%, 3 w. 
,39374-48 Resistor, 82,000 ohm, 10%, 4w. 
39374-51 Resistor. 150.000 ohm, 10%, 4 w. 
AW-146763 Coil, 1st I.F. Secondary 
AW-146582 Coil, 2nd I.F. 
AW-146583 Coil, 3rd I.F. 
AW-146570 Coil, R.F. Choke 
AW-146582 Coil, 4th I.F. 
AW-146570 Coil, R.F. Choke 
AW-147022 Coil, 5th I.F. 
AW-146889 Coil, Video Peaking 
AW-147043 Coil, Video Peaking 
AW- 146889 Coil Video Peaking 
AW-147043 Coil Video Peaking 
AW-146984 Inductor, Width 
AW-147880 Inductor, Horizontal Linearity 
AB-1467M Coil, Focus (10-404MU, 10-412MU, 10-418 

MU) 
AB-147017 Coil, Focus (10-404M1U) 
AW-146855 Coil, R. F. Heater Choke 
AB-147560 Yoke, Deflection , Assy. (10-412MU, 

Yoke, Deflection ' 10-418MU) 
AB-I47631 Yoke, Deflection , Assy. (10-404MU, 

Yoke, Deflection 10-404M 1U) 

147672 Filter Choke, 50 ohm (10-412MU, 
10-418MU) 

Part of SP101 Filter Choke, 51 ohm (10-404MU, 
10-404M1U) 

AW-146570 Coil, R. F. Choke 
AW-I47575 Coil, R. F. Choke 
W-160426 Iron Core 
W-160426 Iron Core 
W-160426 Iron Core 
W-160426 Iron Core 
W-160426 Iron Core 
39012-100 Iron Core 
39012-93 Iron Core 
39012-96 Iron Core 
39012-96 Iron Core 
39012-97 Iron Core 
39012-97 Iron Core 
AC-146782 Transformer, Sound Takeoff 
C-146874 Transformer, Ratio Detector 
B-142890 Transformer, Audio Output 
B-1468424 Transformer, Vertical Blocking Ose. 

T105 
T106 
T107 
T109 

T109 

SP101 

SP101 

SW10 
CA101 
CA10' 
P101 
F101 

B-146989 
AC-146698 
AC-147552 
C-147682 

C-146683 

C-147265 

AD-146528 

Part of R141 
AB-147581 
C-132300-6 
AW-147510 
W-144898-1 
B-146602 
AB-144853 
AB- 147551 

AB-147629 

AW-146658 
B-146538-2 

B-146538-1 

C-147597 

W-147639 

B-147669 
W-146256 
W-130860 
W-146627 
W-146909 

W-147283 

W-146560 
W-160128-11 
W-160362-2 
W-160362-1 
AW-146701 
B-147702-1 

B-147702-2 

AW-146651 
W-134055 
W-160112-2 
W-142515 
W-45580 
W-138090-4 
39033-18CL 
B-94704-20 
W-16012842 
W-146634 
W-160243-2 
W-144957 
W-147306 
AB-146628 
B-147119-1 
39437-1 
W-146.439-2 
W-145789 
39388 
W-146966 

W-144732 
W-144668 
AB-147630 

AB-147545 

D-147623 
W-146892-1 
W-147256-1 

W-147256-2 
B-146480 

B-146479 
W-147061 

Transformer, Vertical Output 
Transformer, Horizontal Osc. 
Transformer, Horizontal Output 
Transformer, Power (10-404MU, 10-404 
M1U) 

Transformer, Power (10-412 MU, 10-418 
MU) 

Speaker & Choke Assy., 10" PM (10-412 
MU, I0-418MU) 

Speaker, 4x6 E. M., 51 ohm (10-404MU, 
10-404311U) 

Switch, Power 
Cable & Socket Assy., Speaker 
Cable & Plug Assy., Power 
Bracket & Plug Assy., Interlock 
Fuse. 200 M. A. 
Brace, Deflection Yoke Bracket 
Bracket Assy., Deflection Yoke 
Bracket & Terminal Assy., Deflection 

Yoke (10-412MU, 10-418MU) 
Bracket & Terminal Assy., Deflection 

Yoke (10-404MU, 10-404M1U) 
Bracket & Stud Assy., Gear 
Bracket (L. H.), Chassis Mtg. ( 10-412MU, 
10-418MU) 

Bracket (R. H.), Chassis Mtg. ( 10-412MU, 
10-418MU) 

Bracket, Chassis Mtg. ( 10-412MU, 
10-418MU) 

Bracket, Chassis Mtg. (10404MU, 
10-404M 1U) 

Bracket, Antenna ( 10-404 M U, 10-404M1 U) 
Board, Capacitor Mtg. 
Clamp, Tube (V118 Socket) 
Connector, Tube Cap 
Connector, Picture Tube Anode (10-404 
M1U, 10-412MU, 10-418MU) 

Connector, Picture Tube Anode (10-404 
MU) 

Cover, Tube Shield 
Cushion (Rubber), Picture Tube Strap 
Cushion (Rubber), 41," 
Cushion (Rubber), 211 s " 
Dial Sleeve & Gear 
Foot, Deflection Bracket Extension 

(10-404MU, 10-404M1U) 
Foot, Deflection Bracket Extension 

10-404MU, 10-404M1U) 
Gear 8t Pinion 
Grommet. Hor. Outout Transformer 
Grommet, Focus Coil 
Grommet, Anode Cable Support 
Grommet, Anode Connector 
Insulator, Standoff 
Nut Focus Coil (6 used) 
Nut, Speed (High Voltage Shield) 
Pad, Picture Tube Support 
Ring, Lock (R. F. Tuner Shaft, Outer) 
Ring Retainer (Gear Bracket) 
Screw, Thumb 
Screw, Focus Coil (3 used) 
Shield & Stud Assy., Tube 
Socket & Cable Assy., Picture Tube 
Socket, Tube (V111, V112, V113, V114) 
Socket, Tube (V116) 
Socket, Tube (V117) 
Socket, Tube (V115, V118) 
Socket, Tube (V101, V102, V103, V104 

V105, V106, V109) 
Socket, Tube (V107, V110) 
Spring, Compression (Focus, Coil) 
Strap & Spring Assy., Picture Tube 

(10-404M lu) 
Strap & Spring Assy., Picture Tube 

(10-412MU, I0-418MU) 
Strap, Picture Tube (10-404MU) 
Stud, Hor. Output Trans. Mtg. 
Support, Anode Cable (10-404MIU, 

10-412MU, 10-418MU) 
Support, Anode Cable (10-404MU) 
Trap, Ion (10-404M1U, 10-412MU, 

10-418MU) 
Trap, Ion (10-404MU) 
Washer, Spring 

Models 10-404MU, 10-404M1U, 10-412MU, 10-418MU 

R. F. Tuner 

Symbol 
No. Part No. 

AW-146843 
CI C-137727404 
C2 B-146714-4 
C2 B-147676-2 
C3 B-147676-I 
C3 B-146714-2 
C4 C-I37727-8 
C5 C-137727-48 
C6 C-137727-8 
C7 B-146714-4 
C7 B-147676-2 
C8 C-137727-107 
C9 W-137398-2 
C10 C-137727-104 
C11 C-137727-104 
C12 C-137727-8 
C13 C-137727-103 
C14 C-137727-106 
C15 C-137727-105 
RI 39374-32 
R2 39374-53 
R3 39374-61 
R4 39374-37 
R5 39374-51 

Description 

R.F. Tuner Assembly (Complete) 
Capacitor, 470 mmf., 10%, 500 v., ceramic 
Capacitor, Trimmer (Spade' Adj. Screw) 
Capacitor, Trimmer (R. H. Adj. Screw) 
Capacitor, Trimmer (R. H. Adj. Screw) 
Capacitor, Trimmer (Spade Adj. Screw) 
Capacitor, 1000 mmf., 300 v., ceramic 
Capacitor, 5000 mmf., 500 v., ceramic 
Capacitor, 1000 mmf., 300 v., ceramic 
Capacitor, Trimmer (Spade Adj. Screw) 
Capacitor, Trimmer (R. H. Adj. Screw) 
Capacitor, 15 mmf., 10%, 500 v., ceramic 
Capacitor, 1 mmf., 500 v. 
Capacitor, 470 mmf., 10' ¿, 500 v., ceramic 
Capacitor, 470 mmf., 10%, 500 v., ceramic 
Capacitor, 1000 mmf., 300 v., ceramic 
Capacitor, 5 mmf., 10%, 500 v., ceramic 
Capacitor, 6 mmf., ± .5 mmf., 500v., ceramic 
Capacitor,4 mmf.,±.5mmf., 500 v.,ceramic 
Resistor, 3900 ohm, 10%, 1 
Resistor, 220,000 ohm, 10%, 1 2 w. 
Resistor, 1 megohm, 10%, 1 2 w. 
Resistor, 10,000 ohm, 10e,, 1 2 w. 
Resistor, 150,000 ohm, 10%, 12 W. 

Symbol 
No. Part No. 

R6 
Li 
L2 
L3 
L4A 
L4B 
L4C 
L5 
L6 
L7 
L8 
L9 
LIO 
LI 1 
CAI 

39374-38 
AW-146735 
AW-146858 
AW-146985 
D-146656 

AW-146988 
AW-146987 
AW-146755 
AW-146735 
AW-147015 
AW-146753 
AW-146986 
AW-147467 
C-138648-4 
W-147466 
3901-2-99 
39012-98 
W-160204 
W-160205 
W-160065-2 
C-135038-4 

Description 

Resistor, 12,000 ohm, log, 1,¡ w. 
Coil, Antenna Shunt Inductor 
Coil, Heater Choke 
Inductor, End (R.F.) 
Inductor, Variable mt._ section 
Inductor, Variable , 
Inductor, Variable) Inductuner 
Coil, R.F. Coupling 
Inductor, End (Converter) 
Inductor, 1st I.F. Primary 
Inductor, 1st I.F. Coupling 
Coil, Choke 
Inductor, Oscillator Shunt 
Inductor, End (Oscillator) 
Cable, Antenna Lead 
Clip, Coil (Lb, L7) 
Connector (Female), Antenna Cable 
Iron Core (L10) 
Iron Core (L7) 
Shield, Tube (Long) 
Shield, Tube (Short) 
Socket, Tube (VI, V2, V3) 
Terminal Board 

Part No. Description 

AD-147658 
AD-147708 
AD-147645 

AC-147604 

B-147647 

W-147646 

W-I47649 

B-147508 

D-146364-2 
R-147651 
R-147650 
R-147613 
W-146335 
W-147300 

W-147559 

W-147473 
D-147570 
D-147569 
146655 
AC-147679 
AC-147680 

146422 
144600 

Cabinet 

Part No. Description 

Antenna Assy. ( 10-412MU, 10-418MU) 
Antenna Assy. (10-404MU, 10-404M1U) 
Back & Power Cable Assy. (10-404MU, 

10-404M I U) 
Back & Power Cable Assy. (10-412MU, 
10-418MU) 

Bracket, Chassis Mtg. (Rear), Fastens to 
Cabinet (10-404MU, 10-404M1U) 

Bracket, Chassis Mtg. (Rear), Fastens to 
Chassis (10-404MU, 10-404M1U) 

Bracket, Control Mtg. (10-404MU, 
10-404M1U) 

Bracket, Control Mtg. (10-412MU, 
10-418MU)' 

Bottom Chassis (10-404MU, 10-404 M1U) 
Cabinet ( 10-404MU, 10-404MIU) 
Cabinet (10-412MU) 
Cabinet (10-418MU) 
Clamp, Cabinet Back 
Clip, Escutcheon (10-404MU, 
10-404M1U) 

Clip, Trim Molding (10-412MU, 
10-418MU) 

Connector (Male), Antenna 
Dial, Tuning (10-412MU, 10-4I8MU) 
Dial, Volume (10-412MU, 10-418MU) 
Doors, Matched Pair ( 10-412MU) 
Escutcheon, Dial ( 10-404MU,10-404M1U) 
Escutcheon, Volume-Contrast (10-404MU, 
10-404MIU) 

Foot, Cabinet (10-404MU, 10-404M1U) 
Grille Cloth (10-404MU, 10-404M1U) 

W-147637 

147519 
147529 
W-147525 
AW-146638-1 
AW-146637-1 
AW-146640-I 
R-147592 

D-147571 
D-147626 
B-147747 

B-145601-9 

W-147619 

W-146776 
147654 
W-147643 

W-145391 

B-147690 

W-147556-2 

W-146484 
139319 
R-147584 
R-147687 

Gusset, Cabinet Corners (10-404M U, 
10-404M1U) 

Hinge, R. H. (10-4I2MU) 
Hinge, L. H. (10-412MU) 
Indicator, Tuning (10-412MU,10-418MU) 
Knob, Tuning 
Knob, Volume 
Knob, Off-On-Contrast 
Mask, Picture Tube (10-412MU, 
10-418MU) 

Molding, Trim (10-412MU, 10-4I8MU) 
Molding, Trim (10-404MU, 10-404M1U) 
Name Plate, CROSLEY (10-404MU, 
10-404M1U) 

Name Plate, CROSLEY (10-412MU, 
10-418MU) 

Plate, Chassis Mtg., Front (10-404MU, 
10-404M1U) 

Pointer, Dial (10-404MU, 10-404M1U) 
Pull (Handle), Door (10-412MU) 
Rest, Chassis Foot (10-404MU, 

10-404M 1U) 
Ring (Compression), Dial (10-412MU, 
10-418MU) 

Screw (Special) Molding (10-404MU, 
10-404M1U) 

Screw (Special), Window (I0-412MU, 
10-418MU) 

Spring, Dial (10-412MU, 10-418MU) 
Strike & Catch Assy., Doors (10-412MU) 
Window (10-412MU, 10-418MU) 
Window (10-404MU, 10-404MIU) 

MODELS 10-4.04MU, 
10-404/11U, 10-412MU, 
10-418MU 
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This television receiver is designed to operate from a power source of 117 volts, 
60 cycle, a.c. The average power consumption is 185 watts. The audio output 
system is capable of delivering 1.5 watts maximum. The tube complement is as 
follows: 

SYMBOL TUBE TYPE 

VI 6AB4 

V2 6CB6 

V3 6AB4 

Viol 6AU6 

V102 6AU6 

V103 6AU6 

V104 6AG5 

V105 6AL5 

V106 6AH6 

V107 12AU7 

V108 16TP4 

V109 6AU6 

V110 6T8 

VIII 6V6GT 

V112 6SL7GT 

V113 6C4 

V114 6K6GT 

V115 6SN7GT 

V116 6BQ6GT 

V117 6BQ6GT 

V118 6W4GT 

V119 1B3GT 

V120 5Y3GT 

VI21 5U4G 

V122 6At16 

FUNCTION 

R- F Amplifier 

Mixer 

V.H.F. Oscillator 

1st I- F Amplifier 

2nd 1-F Amplifier 

3rd I- F Amplifier 

4th I- F Amplifier 

2nd Detector & AGC Delay 

Video Amplifier 

DC Restorer, 1st sync Separator 

Picture Tube 

Sound Bet. Driver 

Sound Det. & 1st Audio Ampl. 

Audio Output 

Sync Clipper & Sync Output 

Vertical Oscillator 

Vert. Amplifier 

A.F.C. & Horizontal Osc. 

Horizontal Output 

Horizontal Output 

Horizontal Damper 

H. V. Rectifier 

L. V. Rectifier 

L. V. Rectifier 

AGC Amplifier 

SUBJECT- IMPROVE VENTILATION FOR 6BQ6 AND 6W4 TUBES - 
MODEL 10-421MU 

To improve the ventilation of these tubes, remove 

and discard the tube shield cover. 

In the temporary service information parts list 

for this model, change the tube shield part number 

from 148154 to 148020. 
SUBJECT- CAPACITOR (Symbol No. C168) MODEI, 10-421MU 

The temporary service information shows that symbol C168 is one 500 mrnf., 
20 k.v. capacitor (part No. W-147375). However, some sets were equipped 
with two 500 mmf., 10 k.v. capacitors connected in series. 

When either or both of these capacitors require replacing, replacement should 
be made with one capacitor (part No. W-147375). 

SUBJECT- INCREASE HORIZONTAL DRIVE - MODEL 10-421MU. 
To increase the horizontal drive, some sets are equipped with an 18,000 

ohm, 10%, 1/2 watt resistor (Symbol No. R210, Part No. 39374-40) connected in 
parallel with R197. 

In some areas, the horizontal drive may be excessive on these sets. 

When this condition is experienced, remove R210. 

ADJUSTMENTS 

1. The DEFLECTION YOKE is positioned as far forward as possible on the neck of the cathode ray tube and 
rotated so as to make the top of the raster parallel with the top of the CRT. 

2. The FOCUS COIL should be adjusted to be approximately perpendicular to the cathode ray tube axis with 
the front surface of the focus coil housing approximately 15/32" from the rear surface of the deflection and 
focus mounting bracket. 

3. Adjust size of picture to 13 5/8" x 10 1/4" by the HEIGHT CONTROL, HORIZONTAL DRIVE, VERTICAL 
LINEARITY and WIDTH CONTROL. The HORIZONTAL DRIVE trimmer should be adjusted to a point where 
the vertical white bar across the center of the raster disappears. 

4. Center the picture by adjusting the three focus coil mounting nuts. 

5. The ION TRAP is positioned for maximum brightness, with low setting of the Brightness Control, and for 
no cutoff of the picture at high setting of the Brightness Control. 

6. I- F Alignment (See I- F Alignment). 

7. HORIZONTAL HOLD ADJUSTMENT (See Horiz. Blocking Osc. Alignment). 

8. HORIZONTAL HOLD CONTROL is adjusted with a weak picture to center of pull in range. 

9. VERTICAL HOLD CONTROL is adjusted with a weak picture to center of pull in range. 

10. Vertical linearity is adjusted by the VERTICAL LINEARITY CONTROL and the HEIGHT CONTROL. 
Horizontal size is adjusted by the HORIZONTAL LINEARITY and WIDTH adjustments. 

11. The. FOCUS CONTROL is adjusted for best focus of the vertical and horizontal wedges at center of test 
pattern. If there is any astigmatism, the focus should be set to favor the vertical wedge. If corner focus 
is poor, check position of the DEFLECTION YOKE and ION TRAP. 

I- F ALIGNMENT 

1. Connect a short clip lead from B- (- 4 volts) to AGC terminal (white- black lead near V102) of the I- F stages. 

2. Connect an electronic voltmeter across R118. 

3. Connect "hot" lead of signal generator to grid ( pin 01) of V101. 

*4. Set signal generator to 25.65 me. and adjust L107 and L103 for maximum meter deflection. 

*5. Reset signal generator to 23.7 mc. and adjust L105 and L102 for maximum meter deflection. 

6. Disconnect the electronic voltmeter and signal generator 
from grid of V101. Connect a scope to the CRT grid. Keep 
scope leads as far away as possible from the IF stages. 
Connect a video sweep signal to the adjusting screw (top of 
chassis ôn tuner) of C3. Ground lead of sweep signal 
should be connected to main chassis as close as possible 
to the hot lead. Remove the oscillatur V3. Tuner 
should be approximately 1-1 2 turns i..)ontur-clockwise 
from the high end (Channel # 13). Contrast control should 
be set as low as possible and still obtaiii reasonable 
deflection on the scope. 

7. Adjust L101 for 26.4 mc. to tall 6 db down from the peak 
with as flat a curve as possible across the bottom. 

8. Disconnect sweep signal and clip lead from B- to AGC terminal. 

MG 

29 db MAX , 

- A 22:9 26.4 
\MC MC 

6 db MAX 

* NOTE: In steps 4 and 5 limit DC meter deflection to 3.5 volts maximum by adjusting 
attenuator of signal input. 
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SOUND ALIGNMENT 

1. Connect "hot" lead of signal generator to grid (pin # 1) of V106. Set signal generator to 4.5 mc. with 400 c.p.s. 

amplitude modulated 30% or greater. 

2. Connect scope to CRT grid through a detector probe. 

3. Connect two 100 K ohm resistors (matched within 1%) in series across R139 (pin 2 and 7 of V110A) 
Connect common lead of electronic voltmeter to junction of the matched 100K ohm resistors and the DC lead 

to + 150 volt point at junction of C128 (pin #4 of V110). 

4. Using a high level signal input and with the contrast control set at maximum, tune the sound takeoff trans-
former (T101) primary adjustment (bottom of chassis) for minimum deflection on the scope. 

5. Reduce signal input to below limiting in V107 and adjust sound take-off transformer (T101) secondary (top 
of chassis), and ratio detector transformer (T102) primary (top of chassis) for peak meter reading. 

6. Repeat steps 4 and 5. 

7. Transfer DC lead only of electronic voltmeter to junction of R140 and C131. 

8. Return to high level signal input for limiting in V107 and adjust ratio detector transformer (T102) second-
ary (bottom of chassis) for minimum buzz corresponding with undistorted output. 

9. Remove the two 100 K ohm resistors, and all test equipment from the receiver. 

AGC ADJUSTMENT 

Connect scope (direct) to detector load resistor R118. Tune in a station with a strong signal and adjust 
the Automatic Gain Control on the rear apron of the chassis for 5 volts + 1/2 volt peak to peak (white to sync 

tip) detector output. 

HORIZONTAL DRIVE ADJUSTMENT 

Before alignment of the horizontal blocking oscillator and AFC. circuit. Tune in a station with a strong 
signal and adjust the HORIZONTAL DRIVE trimmer just below the point where a white line and crowding 
appears in the center of the picture. Vary CONTRAST CONTROL during this alignment from minimum to 

maximum. 

HORIZONTAL BLOCKING OSCILLATOR ALIGNMENT 

1. Tune the receiver to a television signal and adjust the Contrast Control below limiting in the video 

amplifier (V106). 

2. Connect scope thru a 10 mmf. capacitor to terminal #5 of the Horizontal Blocking Oscillator Transformer 
(T106) and adjust the horizontal BTO Trap (bottom of T106) for the wave form shown at bottom of page. 
The raster must be kept in sync by means of the Horizontal Hold Control, Horiz. Frequency Control and/ 

or Horizontal Lock. 

3. Remove scope from the receiver and adjust HORIZONTAL LOCK trimmer for minimum capacity. 

4. Set the HORIZONTAL HOLD CONTROL fully clockwise and turn the HORIZONTAL FREQUENCY adjust-
ment (top of T106) out until the picture falls out of sync. (This is indicated by a wide black vertical or 
diagonal bar sloping to the right from top to bottom). Then turn the HORIZONTAL FREQUENCY 
adjustment slowly in until picture just falls into sync. 

5. The final setting of the HORIZONTAL HOLD CONTROL should be made with the CONTRAST CONTROL 
turned so as to obtain a very weak picture. Rotate the dial on and off the station, and set the HORI-
ZONTAL HOLD CONTROL so that the picture returns completely in sync. 

Sine wave peaks and pulse 
peaks must be at the same 
amplitude level across the 
top. 
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REPLACEMENT PARTS LIST 

Main Chassis 
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Chassis Bottom View Showing Tube Socket and Alignment Locations 

Symbol 
No. Part No. Description 

C101 
C102 
C103 
C104 
C105 
C106 
C107 
C108 
C109 
C110 
C111 
C112 
C113 
C114 
C115 
C116 
C117 
C118 
C119 
C121 
C122 
C123 
C124 
C125 
C126 
C127 
C128 
C129 
C130 
C131 
C132A 
C132B 
CI32C 
C133 
C134 
C135 
C136 
C137 
CI38A 
C138B 
C138C 
C139 
C140 
C141 
C142 
C143 
C144 
CI45 
C146 
C147 
C148 
C149 
C150 

C151A 
CI51B 
C151C 
C152 
C153 
C154A 
CI54B 
C155 
C156 
C157 
C158 
C159 
C160 
C161 
C162 
C163 
C164 
C165 
CI66 
C167 
C168 
C170 
C171 
C172 

C-137727-108 
C-I44675-2 
C-144675-2 
C-144675-2 
C-144675-2 
C-144675-2 
C-137727-108 
C-144675-2 
C-137727-108 
C-144675-2 
C-144675-2 
C-137727-108 
C-144675-2 
C-144675-2 
C-137727-108 
C-137727-103 
C-144675-2 
Part of T101 
Part of T101 
39001-19 
C-137727-112 
39001-17 
C-144675-2 
39001-80 
Part of T102 
Part of T102 
C-137727-110 
B-147758 
39001-13 
39001-11 
B-148429 

39001-13 
39001-73 
39001-80 
B-146725 
39001-11 
B-147757 

C-144675-2 
C-144675-2 
39001-14 
39001-87 
39477-41 
B-137498-17 
B-137498-28 
B-137498-24 
39001-74 
39001-11 
39001-11 
39478-39 

B-148556 

C-146434-6 • 
39001-19 
B-132386-17 

39477-37 
39001-87 
39001-80 
39001-17 
B-137498-47 
C-148813-1 
B-137498-53 
B-137498-28 
B-146944 
39001-17 
B-148317-3 
C-146434-3 
C-146434-10 
W-147375 
B-148317-1 
B-148317-2 
B-I37498-54 

Capacitor, 100 mmf., 500 v., ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, . 100 mmf., 500 v. ceramic 
Capacitor, .005 mfd., 500 v., 'disc ceramic 
Capacitor, 100 mmf., 500 v., ceramic 
Capacitor, .005 mfd., 500 v.-, disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, 100 mmf., 500 v., ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, 100 mmf., 500 v., ceramic 
Capacitor, 5 mml., 10%, 500 v., ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, 22 mmf., 10%, 500 v., ceramic 
Capacitor, 33 mmf., 5%, 500 v., ceramic 
Capacitor, .1 mfd., 600 v., paper 
Capacitor, 47 mmf., 10%, 500 v., ceramic 
Capacitor, .05 mfd., 600 v., paper 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .02 mfd., 600 v., paper 
Capacitor, 10 mmf., 500 v., mica 
Capacitor, 100 mmf., 500 v., mica 
Capacitor, 1000 mmt.,10 %, 500v., ceramic 
Capacitor, 10 mfd., 25 v., Electrolytic 
Capacitor, .01 mfd. 600 v., paper 
Capacitor, .005 ma., 600 v., paper 
Capacitor, 40 mfd., 250 v. Three Section 
Capacitor, 40 mfd., 475 v. —. • 
Capacitor, 100 mfd., 50 v.) Liectrolytic 
Capacitor, .01 mfd., 600 v., paper 
Capacitor, .00025 mfd., 600 v., paper 
Capacitor, .02 mfd., 600 v., paper 
Capacitor, 40 mfd., 300 v., Electrolytic 
Capacitor, .005 mfd., 600 v., paper 
Capacitor, 40 mfd., 475 V. Three Section 
Capacitor, 40 mfd., 475 v. Electrolytic 
Capacitor, 500 mfd., 10 v. 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .015 mfd., 600 v., paper 
Capacitor, .25 mfd., 600 v.., paper 
Capacitor, .01 mfd., 600 v., molded paper 
Capacitor, 120 mmf., 10%, 500 v., mica 
Capacitor, 390 mmf., 5%, 500 v., mica 
Capacitor, 180 mmf., 10%, 500 v., mica 
Capacitor, .002 mfd., 600 v., paper 
Capacitor, .005 mfd., 600 v., paper 
Capacitor, .005 mfd. 600 v., paper 
Capacitor, .0047 mfd., 10%, 600 v., 
molded paper 

Capacitor, 10 mfd., 475 V. 
Three Section Capacitor, 10 mfd., 475 v. • 

Capacitor, 4 mfd., 350 v.) r.lectroiytic 
Capacitor, .05 mfd., 10%, 400 v., paper 
Capacitor, .1 mfd., 600 v., paper 
Capacitor, Trimmer ,Two section 
Capacitor, Trimmer 
Capacitor, .0022mfd., 600v., molded paper 
Capacitor, .25 mfd., 600 v., paper 
Capacitor, .02 mfd., 600 v., paper 
Capacitor, .05 mfd., 600 v. paper 
Capacitor, 200 mmf., 5%, '1000 v., mica 
Capacitor, .01 mfd., 400 v., paper 
Capacitor, 1300 mmf., 5%, 500 v., mica 
Capacitor, 390 mmf., 5%, 500 v. mica 
Capacitor, 5 mfd., 25 v., Electrolytic 
Capacitor, .05 mfd. 600 v., paper 
Capacitor, .1 mfd., '600 v., paper 
Capacitor, .1 mfd., 400 v., paper 
Capacitor, . 15 mfd., 400 v., paper 
Capacitor, 500 mmf., 20 k.v., ceramic 
Capacitor, .5 mfd., 200 v., paper 
Capacitor, .5 mfd., 600 v., paper 
Capacitor, 90 mmf., 500 v., mica 

Symbol 
No. 

C173 
C174 
C175 
C176 
C177 
C178 
C179 
C180 
R101 
R102 
R103 
R104 
R105 
R106 
R107 
R108 
R109 
R110 
R111 
R112 
R113 
R114 
R115 
R116 
R117 
R118 
R119 
R120 
R121 
R122 
R123 
R124 
R125 
R126 
R127 
R128 
R129 
R130 
R131 
R132 
R133 
R134 
R135 
R136 
R137 
R138 
R139 
R140 
R141A 
R141B 
R142 
R143 
R144 
R145 
R146 
R147 
R148 
R149 
R150 
R151 
R152 
R153 
R154 
R155 
R156 
R157 
R158 
R159 
R160 
R161 
R162 
R163 
R164 
R165 
R166 
R167 
R168 
R169 

Part No. Description 

C-137727-103 
C-144675-2 
C-144675-2 
W-160111 
W-137398-4 
C-144675-2 
39001-19 
39001-11 
39375-77 
39374-11 
39374-13 
39374-25 
39374-13 
39374-37 
39374-13 
39374-13 
39375-71 
39374-11 
39374-13 
39375-69 
39374-11 
39375-73 
39374-13 
39374-13 
39374-49 
39375-65 
Part of L109 
Part of L111 
39374-224 
39374-49 
39375-221 
39374-60 
39374-31 
39374-50 
39374-45 
B-146798 
39374-123 
39374-29 
39384-221 
39374-220 
39374-123 
39374-45 
39374-9 
39374-45 
39374-52 
39374-130 
39375-79 
39374-42 
C148098 

39374-85 
39374-49 
39375-97 
39375-129 
39374-196 
39374-61 
39374-40 
39374-73 
39374-35 
39374-57 
39375-115 
39374-35 
B-148038 
39375-109 
39375-95 
39375-71 
39374-41 
39374-36 
39374-36 
39374-63 
B-148228 
39374-37 
39374-53 
B-148227 
39374-36 
39374-25 
39374-69 
39374-22 

Capacitor, 5 mmf., 10%, 500 v., ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, 220 mmf., 500 v., mica 
Capacitor, 2.2 mmf., 500 v. 
Capacitor, .005 mmf., 500 v., disc ceramic 
Capacitor, .1 mfd., 600 v., paper 
Capacitor, .005 mfd., 600 v., paper 
Resistor, 15,000 ohm, 5%, 1/2w. 
Resistor, 68 ohm, 10%, 
Resistor, 100 ohm, 10%, 
Resistor, 1000 ohm, 10%, 
Resistor, 100 ohm, 10%, 
Resistor, 10,000 ohm., 10%, w. 
Resistor, 100 ohm, 10%, 1/Nv. 
Resistor, 100 ohm, 10%, 
Resistor, 8200 ohm, 5%, 
Resistor, 68 ohm, 10%, w. 
Resistor, 100 ohm, 10%, 
Resistor, 6800 ohm, 5%, 1/Zw. 
Resistor, 68 ohm, 10%, 4w. 
Resistor, 10,000 ohm, 5%, Alw. 
Resistor, 100 ohm, 10%, 
Resistor, 100 ohm, 10%, Alw. 
Resistor, 100,000 ohm, 10%, Alw. 
Resistor, 4700 ohm, 5%, ‘•/. 
Resistor, 3900 ohm, 10%, 1/2w. 
Resistor, 22,000 ohm, 10%, 1,sv. 
Resistor, 82,000 ohm, 10%, 2w. 
Resistor, 100,000 ohm, 10%, qw. 
Resistor, 10,000 ohm, 5%, lw. 
Resistor, 820,000 ohm, 10%, 
Resistor, 3300 ohm, 10%, qw. 
Resistor, 120,000 ohm, 10%, Alw. 
Resistor, 47,006 ohm, 10%, 
Control, Brightness (40,000 ohm) 
Resistor, 6800 ohm, 10%, lw. 
Resistor, 2200 ohm, 10%, 
Resistor, 47,000 ohm, 10%, 2w. 
Resistor, 39,000 ohm, 10%, 2w. 
Resistor, 6800 ohm, 10%, lw. 
Resistor, 47,000 ohm, 10%, qw. 
Resistor, 47 ohm, 10%, Alw. 
Resistor, 47,000 ohm, 10%, 
Resistor, 180,000 ohm, 10%, 4w. 
Resistor, 27,000 ohm, 10%, lw. 
Resistor, 18,000 ohm, 5%, 1,4•. 
Resistor, 27,000 ohm, 10%, 1/2w. 
Control, Volume T Se fon 
Control, Contrast f I 
Resistor, 10 megohm, 10%, 
Resistor, 100,000 ohm, 10%, 
Resistor, 100,000 ohm, 5%, 1%w. 
Resistor, 2.2 megohm, 5%, Alw. 
Resistor, 390 ohm, 10%, 2w. 
Resistor, 1 megohm, 10%, 4w. 
Resistor, 18,000 ohm, 10%, 
Resistor, 3.3 megohm, 10%, 
Resistor, 6800 ohm, 10%, lAw.' 
Resistor, 470,000 ohm, 10%, 
Resistor, 560,000 ohm, 5%, 
Resistor, 6800 ohm, 10%, 
Control, A.G.C. 
Resistor, 330,000 ohm, 5%, 4w. 
Resistor, 82,000 ohm, 5%, 
Resistor, 82,000 ohm, 5%, !,;'≥w. 
Resistor, 22,000 ohm, 10%, 14w. 
Resistor, 8200 ohm, 10%, Alw. 
Resistor, 8200 ohm, 10%, qw. 
Resistor, 1.2 megohm, 10%, !‘s.e. 
Control, Vertical Hold 
Resistor, 10,000 ohm, 10%, qw. 
Resistor, 220,000 ohm. 10%, 
Control, Height 
Resistor, 8200 ohm, 10%, %w. 
Resistor, 1000 ohm, 10%, qw. 
Resistor, 2.2 megohm, 10%, qw. 
Resistor, 560 ohm, 10%, 
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REPLACEMENT PARTS LIST-
Main Chassis 

Symbol 
No. 

_ 

R170 
R171 
R172 
R173 
R174 
R175 
R176 
R177 
R178 
R179 
R180 
R181 
R182 
R183 
R184 
R185 
R186 
R187 
R188 
RI 89 
R190 
R191 
R192 
R193 
R194 
R195 
R196 
R197 
R198 
R199 
R200 
R201 
R202 
R203 
R204 
R205 
R206 
R207 
R208 
R209 
L101 
L102 
L103 
L104 
L105 
L106 
L107 
L108 
L109 
L110 
L111 
L112 
L113 
L114 
L116 
L117A 
L117B 
L118 
L119 

Part No. 

--
B-144260 
39374-117 
Part of L117A 
Part of L117A 
W-148554 
39374-209 
B-147079 
39374-47 
B-146797 
39374-139 
39374-71 
39374-60 
39374-36 
39374-51 
39374-51 
39375-97 
39374-37 
39374-41 
39374-137 
39374-13 
39374-57 
39374-97 
39374-223 
39374-13 
39374-13 
39374-13 
39374-25 
39374-40 
39374-48 
39303-19 
39374-149 
39374-93 
39374-60 
39374-44 
39374-223 
39374-215 
39374-209 
39374-142 
39374-25 
39375-369 
AW-146763 
AW-146582 
AW-146583 
AW-146570 
•AW-146582 
AW-146570 
AW-147022 
AW-146889 
AW-147993 
AW-146889 
AW-147043 
AW-148381 
AW-148452 
AB-147430 
AW-146855 
AC-148887-3 

AW-146570 
AW-148440 

Description 

Control, Vertical Linearity 
Resistor, 2200 ohm, 10%, lw. 
Resistor, 1000 ohm, 10%, 1 ‘5/. 
Resistor, 1000 ohm, 10%, 1. •%‘,. 
Resistor, 400 ohm. 
Resistor, 4700 ohm, 10%, 2w. 
Control, Focus 
Resistor, 68,000 ohm, 10%, 12w. 
Control, Horizontal Hold 
Resistor, 150,000 ohm, log, lw. 
Resistor, 2.7 megohm, 10%, i 2w. 
Resistor, 820,000 ohm, 10%, 1.iw. 
Resistor, 8200 ohr , 2W. 

Resistor, 150,000 ohm, 10%, 1,iw. 
Resistor, 150,000 ohm, 10%, 2w. 
Resistor, 100,000 ohm, 5%, 12w. 
Resistor, 10,000 ohm, 10%, ! 2w. 
Resistor, 22,000 ohm, 10%, 1,5;v. 
Resistor, 100,000 ohm, 10%, lw. 
Resistor, 100 ohm, 10%, !4w. 
Resistor, 470,000 ohm, 10%, 'w. 
Resistor, 47 ohm, 10%, lw. 
Resister, 68,000 ohm, 10%, 2w. 
Resistor, 100 ohm, 10%, 1/ w. 
Resistor, 100 ohm, 10%, 
Resistor, 100 ohm, 10%, 
Resistor, 1000 ohm, 10%, ! sv. 
Resistor, 18,000 ohm, 10%, ! sv. 
Resistor, 82,000 ohm, 10%, !iw. 
Resistor, 8.2 ohm, 10%, ! Ni/. 
Resistor, 1 megohm, 10%, 1w. 
Resistor, 22 ohm, 10%, 1w. 
Resistor, 820,000 ohm, 10%, 
Resistor, 39,000 ohm, 10%, 4w. 
Resistor, 68,000 ohm, 10%, 2w. 
Resistor, 15,000 ohm, 10%, 2w. 
Resistor, 4700 ohm, 10%, 2w. 
Resister, 270,000 ohm, 10%, lw. 
Resistor, 1000 ohm, 10%, 1w. 
Resistor, 10,000 ohm, 5%, 2w. 
Coil, I.F. 
Coil, I.F. 
Coil, I.F. 
Coil, R.F. Choke 
Coil, I.F. 
Coil, R.F. Choke 
Coil, I.F. 
Coil, Video Peaking 
Coil, Video Peaking 
Coil, Video Peaking 
Coil, Video Peaking 
Coil, Width & A.G.C. 
Inductor, Horizontal Linearity 
Coil, Focus 
Coil, R.F. Heater Choke 
Yoke, Deflection) A hi 

Yoke, Deflection !"ssem `"'Y 
Coil, R.F. Choke 
Coil, Delay 

Symbol 
No. 

T101 
T102 
T103 
T104 
T105 
T106 
T107 
T108 
F101 
P101 

P102 

C0101 
CA101 
SP101 
S101 

SW101 
IC101 
IC102 
IC103 
IC104 
IC105 
IC106 
IC107 
IC108 
IC109 
IC110 
IC111 

l'art No. Description 

AC-146782 
C-146874 
B-142890 
B-146842-1 
B-148296 
AC-146698 
AD-148258 
C-148562 
W-145780 
AW-147510 

W-147415 

AB-148543 
C-132300-6 
AD-148127 
W-147414 

Part of R141 
W-160426 
W-160426 
W-160426 
W-160426 
W-160426 
39012-103 
39012-102 
39012-96 
39012-96 
39012-97 
39012-97 
AW-146658 
AW-148428 
W-147542 
W-147785 
W-146909-4 
AW-146701 
AW-1 46651 
W-45580 
W-138090-4 
W-146634 
W-160243-2 
AB-148154 
AB-148254 
W-142732 
W-147784 
39388 
39437-1 

W-144732 
W-146439-2 
W-146966 

AW-1 47323 
W-148425 
AB-148263 
B-147505 
AB-147703 
W-148355 
W-147474 

Transformer, Sound Take Off 
Transformer, Ratio Detector 
Transformer, Audio Output 
Transformer, Vertical Blocking Osc. 
Transformer, Vertical Output 
Transformer, Horizontal Ose. 
Transformer, Horizontal Output 
Transformer, Power 
Fuse, 250 Ma. 
Connector *(Female) & Bracket Assy., 

Interlock 
Connector (7 Pin Male), Deflection-
Focus Assy. 

Connector (Female) & Cable, Speaker 
Cable & Plug Assy., Power 
Speaker, 5%" E.M., 51 ohm. 
Connector (7 Pin Female), Deflection-
Focus Assy. 

Switch, Power 
Iron Core 
Iron Core 
Iron Core 
Iron Core 
Iron Core 
Iron Core 
Iron Core 
Iron Core 
Iron Core 
Iron Core 
Iron Core 
Bracket & Stud Assy., Gear 
Clip, Corona (V119 Tube) 
Clip, Tube Shield Base (V110) 
Clip, Tube Shield Base (V104, V105) 
Connector, Picture Tube Anode 
Dial Sleeve & Gear 
Gear & Pinion 
Grommet (Rubber), Sub-Chassis 
Insulator, Standoff 
Ring (Lock), Outer R.F. Tuner Shaft 
Ring (Retainer), Gear Bracket 
Shield & Cover Assy., Tube (V116, V117) 
Shield, Corona (V119 Tube) 
Shield, Tube (V104, V105) 
Shield, Tube (V110) 
Socket, Tube (V120) 
Socket, Tube (V111, V112, V114, V115, 

V116, V117) 
Socket, Tube (V107, V110) 
Socket, Tube (V118) 
Socket, Tube (V101, V102, V103, V104, 

V105, V106, VI09, V113, V122) 
Socket & Plate Assy., Tube (V121) 
Socket, Tube (V119) 
Socket & Board Assy. (V119) 
Socket, Picture Tube 
Socket & Cable Assy., Picture Tube 
Spring, Connector (C168 Capacitor) 
Stud, Mounting (C168 Capacitor) 

R. F. Tuner 
Symbol 
No. Part No. Description Symbol 

No. Part No. Description 

AW-148164 
C 1 C-137727-104 
C2 B-146714-4 
C2 B-147676-2 
C3 B-147676-1 
C3 B-146714-2 
C4 C-137727-8 
C5 C-137727-48 
C6 C-137727-8 
C7 B-146714-4 
C7 B-147676-2 
C8 C-137727-107 

R. F. Tuner Assembly (Complete) 
Capacitor, 470 mmf., 10%, 500 v., ceramic 
Capacitor, Trimmer (Spade Adj. Screw) 
Capacitor, Trimmer ( R. H. Adj. Screw) 
Capacitor, Trimmer (R. H. Adj. Screw) 
Capacitor, Trimmer (Spade Adj. Screw) 
Capacitor, 1000 mmf., 300 v., ceramic 
Capacitor, 5000 mmf., 500 v., ceramic 
Capacitor, 1000 mmf., 300 v., ceramic 
Capacitor, Trimmer (Spade Adj. Screw) 
Capacitor, Trimmer (R. H. Adj. Screw) 
Capacitor, 15 mmf., 10%, 500 v., ceramic 

C9 W-I37398-2 
C10 C-137727-104 
C11 C-137727-104 
C12 C-137727-8 
C13 C-137727-103 
C14 C-137727-106 
C15 C-137727-105 
RI 39374-32 
R2 39374-53 
R3 39374-61 
R4 39374-37 
R5 39374-51 

Capacitor, 1 mmf., 500 v. 
Capacitor, 470 mmf., 10%, 500 v., ceramic 
Capacitor, 470 mmf., 10%, 500 v., ceramic 
Capacitor, 1000 mmf., 300 v., ceramic 
Capacitor, 5 mmf., 10%, 500 v., ceramic 
Capacitor, 6 mmf . , ± .5 mmf., 500v., ceramic 
Capacitor, 4 mmf, .5 mmf ., 500 v., ceramic 
Resistor, 3900 ohm, 10%, w. 
Resistor, 220,000 ohm, 10%, i2 w. 
Resistor, 1 megohm, 10%, 3Ç w. 
Resistor, 10,000 ohm, 10%, w. 
Resistor. 150.000 ohm, 10%, !4 w. 

Symbol 
No. 

Part No. 

MODEL 10-421MU1 

R. F. Tuner 

Description 

(Continued) 
Symbol 
No. 

Part No. Description 

R6 
LI 
L2 
L3 
L4A 
L4B 
LAC 
L5 
L6 
L7 
L8 

39374-38 
AW-146735 
AW-146858 
AW-146985 
D-I46656 

aW-146988 
AW-146987 
AW-146755 
I A W-146735 

Resistor, 12,000 ohm, log, w. 
Coil, Antenna Shunt Inductor 
Coil, Heater Choke 
Inductor, End (R.F.) 
Inductor, Variible I Three section 
Inductor, Variable • 
Inductor, Variable Inductuner 
Coil, R.F. Coupling 
Inductor, End (Converter) 
Inductor, 1st I.F. Primary 
Inductor. 1st I.F. Coucelina  

t L9 
L10 
L11 

AW-147015 
AW-146753 
AW-146986 
C-138648-4 
39012-99 
39012-98 
W-160204 
W-160205 
W-161:1065-2 
C-135038-4 

Miscellaneous 

Coil, Choke 
Inductor, Oscillator Shunt 
Inductor. End (Oscillator) 
Clip, Coil (Lb, L7) 
Iron Core (1.10) 
Iron Core (L7) 
Shield, Tube (Long) 
Shield, Tube (Short) 
Socket, Tube (VI, V2, V3) 
Terminal Board 

Symbol 
No. Part No. 

AC-148531 
AD-148236 
AB-148288 
B-148598 

W-147646 

W-148130 

W-148014 

W-148015 

W-148291 
R-148200 
W-146335 
B-160128-15 

B-160128-16 

W-160362-1 
C-148482 

Description 
Symbol 
No. Part No. Description 

Antenna Assembly 
Back & Power Cable Assy. 
Bracket Assy., Deflection Yoke 
Bracket, Chassis Mtg. (On Cabinet-
Upper Rear) 

Bracket, Chassis Mtg. (On Chassis-
Upper Rear) 

Bracket, Chassis Mtg. (Lower Front & 
Rear) 

Bracket, Chassis Mtg. (On Chassis-
Front) 

Bracket, Chassis Mtg. (On Cabinet-
Front) 

Bracket, Tube Stop 
Cabinet 
Clamp, Cabinet Back 
Cushion (Rubber, 9" x 1" x 3,j6), Tube 

Rest 
Cushion (Rubber, 18" x 1" x :!‘f6"), Tube 

Strap 
Cushion (Rubber, 2?(6"), Deflection Yoke 
Dial, Tuning 

C-148481 
B-142922 
146422 
144600 
W-160112-2 
W-147637 
B-148484 
AW-147887 
AW-147888 
AW-147889 
39033-18CL 
W-148026 
W-145391 
39176-77XDY 
W-147921-1 

W-147306 
W-144957 
148979 
W-144668 
AW-148124 
R-148155 

Dial, Volume-Contrast 
Emblem 
Foot (Metal Cup & Felt), Cabinet 
Grille Cloth 
Grommet (Rubber), Focus Coil 
Gusset, Cabinet Corner 
Ion Trap 
Knob, Off-On-Contrast 
Knob, Volume 
Knob, Tuning 
Nut ( Vi-20), Deflection-Focus 
Retainer, Dial 
Ring (Compression), Tuning Dial 
Screw, Window 
Screw (%-20 x 7,¡ Special), Chassis to 

Cabinet 
Screw (Y4-20 Special), Deflection-Focus 
Screw, Thumb 
Spacer (Wood), Cabinet Foot 
Spring (Compression), Focus Coil 
Terminal Board Assy., Antenna 
Window 

TRANSMISSION 

LINE 

VI 

6484 

C 7 

•.D1 

<D. 
C.1 

L 

7 

4 

L3 

Ri 

C> 

L4 A 

4 

C3 

L7 

BLUE 

Ls 
44 

I OK 

C9J ... 

MMF e 6C86 

45 

43 2\e11 

MEG 5 

•-i 

I50K 

4 AD 
MMF L9 

470 1000 Lioc. J5 c.. c.2 SAtSS 

1  

  OLITeur 

013 

MMF MMF 

MM r. 
R6 

I2K 

V 3 
64194 

NOTES 
I K :1000 

2 ALL 4E 5:VANCE vALuES ,N 
UNLESS OnIERvoSE NOTED 

•  

• / R2 

CS / 2208 Cti 

15000 "°°C) 
MMF MMF 

R. F. TUNER SCHEMATIC DIAGRAM 

Cfl 4 
AGC • El 

• B 
o 

F 

e John F. Rider 



SCHEMATIC WIRING DIAGRAM 
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TRANSMISSION 

LINE 

LI 

VI 

6AB4 

This television receiver is designed to operate from a power source of 117 volts, 
60 cycle, a.c. The average power consumption is 195 watts. The audio output 
system is capable of delivering 1.5 watts maximum. The tube complement Is as 
follows: 

SYMBOL TUBE TYPE 

VI 6AB4 

V2 

V3 

V101 

V102 

V103 

V104 

V105 

V106 

V107 

V108 

V109 

V110 

VIII 

V112 

V113 

V114 

VII5 

V116 

V117 

V118 

V119 

VI20 

V121 

6CB6 

6AB4 

6AU6 

6AU6 

6AU6 

6AG5 

6AL5 

6AU6 

I2AU7 

14CP4 

6AU6 

6T8 

6V6GT 

6SL7GT 

6C4 

6SN7GT 

6BG6GT 

6W4GT 

1X2 

5114G 

5U4G 

6V6GT 

6A116 

C2 C7 

FUNCTION 

R.F. Amplifier 

Mixer 

V.H.F. Oscillator 

1st I.F. Amplifier 

2nd I.F. Amplifier 

3rd I.F. Amplifier 

4th I.F. Amplifier 

2nd Detector & AGC Delay 

Video Amplifier 

DC Restorer & Sync Separator 

Picture Tube 

Sound Det. Driver 

Sound Del. di 1st Audio Ampl. 

Audio Output 

Sync Clipper & Sync Output 

Vertical Oscillator 

AFC Li Horizontal Oscillator 

Horizontal Output 

Horizontal Damper 

N.V. Rectifier 

L.V. Rectifier 

L.V. Rectifier 

Vertical Amplifier 

AGC Amplifier 

C9 I 2 

MF 7 6 c86 
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MODEL 10-428MU 

ADJUSTMENTS 

1. The DEFLECTION YOKE is positioned as far forward as possible on the neck of the cathode ray tube and 
rotated so as to make the top of the raster parallel with the top of the CRT. 

2. The FOCUS COIL should be adjusted to be approximately perpendicular to the cathode ray tube axis with 
the front surface of the focus coil housing approximately 15/32" from the rear surface of the deflection 
and focus mounting bracket. 

3. Adjust size of picture to 11 19/32" x 8 23/32" by the HEIGHT CONTROL, HORIZONTAL DRIVE, VERTI-
CAL LINEARITY and WIDTH CONTROL. The HORIZONTAL DRIVE trimmer should be adjusted to a point 
where the vertical white bar across the center of the raster disappears. 

4. Center the picture by adjusting the three focus coil mounting nuts. 

5. The ION TRAP is positioned for maximum brightness, with low setting of the Brightness Control, and for 
no cutoff of the picture (neck shadows) at high setting of the Brightness Control. 

6. I- F Alignment (see I- F Alignment). 

7. HORIZONTAL HOLD ADJUSTMENT (See Horiz. Blocking Osc. Alignment). 

8. HORIZONTAL HOLD CONTROL is adjusted with a weak picture to center of pull in range. 

9. VERTICAL HOLD CONTROL is adjusted with a weak picture to center of pull in range. 

10. Vertical linearity is adjusted by the VERTICAL LINEARITY CONTROL and the HEIGHT CONTROL. 
Horizontal size is adjusted by the HORIZONTAL LINEARITY and WIDTH adjustments. Picture size as 
noted in 3 must be maintained. 

11. The FOCUS CONTROL is adjusted for best focus of the vertical and horizontal wedges at center of test 
pattern. If there is any astigmatism, the focus should be set to favor the vertical wedge. If corner focus 
poor, check position of the DEFLECTION YOKE and ION TRAP. 
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I- F ALIGNMENT 

1. Connect a short clip lead from B- (-4 volts) to AGC terminal (white- black lead near V102) of the I- F stages 

2. Connect an electronic voltmeter across R118. 

3. Connect "hot" lead of signal generator to grid (pin 1) of V101. 

4. Set signal generator to 25.65 MC and adjust L107 and L103 for maximum meter deflection. 

5. Reset signal generator to 23.7 MC and adjust L105 and L102 for maximum meter deflection. 

6. Disconnect the electronic voltmeter and signal generator 
from grid of V101. Connect a video sweep signal to the 
adjusting screw (top of chassis on tuner) of C3. Ground 
lead of sweep signal should be connected to main chassis 
as closely as possible to the hot lead. Remove the oscil-
lator tube V3. Tuner should be approximately 1 1/2 turns 
counterclockwise from the high end (channel No. 13). Con-
trast control should be set as low as possible and still 
obtain reasonable deflection on the scope. 

7. Adjust L101 for 26.4 MC to fall 6 db down from the peak 
with as flat a curve as possible across the bottom. 

8. Disconnect sweep signal and clip lead from B- to AGC terminal. 

* Note: In steps 4 and 5 limit DC meter deflection to 3.5 volts maximum by adjusting attenuator of signal input. 
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SOUND ALIGNMENT 

1. Connect "hot" lead of signal generator to grid (pin 1) of V106. Set signal generator to 4.5 MC. with 400 
c.p.s. amplitude modulated 30% or greater. 

2. Connect scope to CRT grid through a detector probe. 

3. Connect two 100 K ohm resistors (matched within 1%) in series across R139 (pins 2 and7 of V110A). Con-
nect common lead of electronic voltmeter to junction of the matched 100K ohm resistors and the DC lead to 
+150 volt point at junction of C128 (pin 4 of V110). 

4. Using a high level signal input and with the contrast control set at maximum, tune the sound takeoff trans-
former (T101) primary adjustment (bottom of chassis) for minimum deflection on the scope. 

5. Reduce signal input to below limiting in V107 and adjust sound take-off transformer (T101) secondary (top 
of chassis), and ratio detector transformer (T102) primary (top of chassis) for peak meter reading. 

6. Repeat steps 4 and 5. 

7. Transfer DC lead only of electronic voltmeter to junction of resistor R140 and capacitor C131. 

8. Return to high level signal input for limiting in V107 and adjust ratio detector transformer (T102) secon-
dary (bottom of chassis) for minimum buzz corresponding with undistorted output. 

9. Remove the two 100 K ohm resistors, and all test equipment from the receiver. 

AGC ADJUSTMENT 

Connect scope (direct) to detector load resistor R118. Tune in a station with a strong signal and adjust 
the Automatic Gain Control on the rear apron of the chassis for 5 volts I" 1/2 volt peak to peak (white to sync 
tip) detector output. 

HORIZONTAL DRIVE ADJUSTMENT 

Before alignment of the horizontal blocking oscillator and AFC. circuit. Tune in a station with a strong 
signal and adjust the HORIZONTAL DRIVE trimmer just below the point where a white line and crowding ap-
pears in the center of the picture. Vary CONTRAST CONTROL during this alignment from minimum to maxi-

mum. 

HORIZONTAL BLOCKING OSCILLATOR ALIGNMENT 

1. Tune the receiver to a television signal and adjust the CONTRAST CONTROL below limiting in the video 
amplifier (V106). 

2. Connect scope through a 10 mmf. capacitor to terminal 5 of the Horizontal Blocking Oscillator Trans-
former (T106) and adjust the horizontal 13TO Trap (bottom of T106) for the wave form shown at bottom of 
page. The raster must be kept in sync by means of the HORIZONTAL HOLD CONTROL, HORIZ. FREQ-
UENCY CONTROL and/or HORIZONTAL LOCK. 

3. Remove scope from the receiver and adjust HORIZONTAL LOCK trimmer for minimum capacity. 

4. Set the HORIZONTAL HOLD CONTROL fully clockwise and turn the HORIZONTAL FREQUENCY adjustment 
(top of T106) out until the picture falls out of sync. (This is indicated by a wide black vertical or diagonal 
bar sloping to the right from top to bottom). Then turn the HORIZONTAL FREQUENCY adjustment slowly 
in until picture just falls into sync. 

5. The final setting of the HORIZONTAL HOLD CONTROL should be made with the CONTRAST CONTROL 
turned so as to obtain a very weak picture. Rotate the dial on and off the station, and set the HORIZONTAL 
HOLD CONTROL so that the picture returns completely in sync. 

Sine wave peaks and pulse 
peaks must be at the same 
amplitude level across the 
top. 
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MODEL 10 -14.2 8Nu 
REPLACEMENT PARTS LIST 

vica v12o TO WIRING JUNCTION sooty' CONNECTIONS SOgKET Main Chassis 
Fereàs skL( c Ten« Me, 

t i @OMIT( 6 6C4 GR10 Part No. Description Symbol Part No. Description 
2 RED 5 6C4 PLATE 

Symbol 
No. No.  

- 

4 GREEN 5 6v6GT GRID 

5 SLUE 354 iii,, 6GT else.ge C101 
C102 

C-137727-108 
C-144675-2 

Capacitor, 100 mmf., 500 v., ceramic 
Capacitor, mfd., 500 v., disc ceramic 

C172 
C173 

B-137498-54 
C-137727-103 

Capacitor, 90 mm!., 500 v., mica 
Capacitor, 5 mmf., 10%, 500 v., ceramic 

4 YEL II 4v6GT cArocce 
.005 

Capacitor, 500 disc C174 C-144675-2 Capacitor, mfd., 500 v., disc ceramic 

.. ' 
7 SIILAYEL 2 

• 
lie6GT 
6C4 

HEATER 
HEATER 

C103 
C104 

C-144675-2 
C-144675-2 

.005 mfd., v., ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic C175 C-144675-2 

.005 
Capacitor, .005 mfd., 500 v., disc ceramic 

a..acx 711 6V6GT HEATERS C105 C-144675-2 Capacitor, .005 mfd., 500 v., disc ceramic C176 W-160111 Capacitor, 220 mm!., 1500 v., mica 

e 

s 
MUM, 1213 6 C4 

SHIELD 
CATHCOE 
&HEATER) 

C106 
C107 

C-144675-2 
C-137727-108 

Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, 100 mmf., 500 v., ceramic 

C177 
C178 

B-137398-4 
39001-11 

Capacitor, 2.2 mmf., 500 v. 
Capacitor, .006 mfd , 600 v., paper 

ANTENNA 5154 
ALC 

TERI/ UL OSOAR TNREspeLD 

-117 ,isk. 
C108 

HORIZ 
HEIGHT VERT LIN HOLO FOCUS R128 C109 

EIRIGHTIESS CONT L I 12 
*Dix ACUST C110 

r--1 ,iîk. r, ).te C111 

C-144675-2 
C-137727-108 
C-144675-2 
C-144675-2 

Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, 100 mmf., 500 v., ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, 100 500 

C179 
C180 
C181 
R101 
R102 

39001-11 
B-137498-55 
W-160111 
39375-77 
39374-11 

Capacitor,.005 mfd., 600 v., paper 
Capacitor, 390 mmf., 1500 v., mica 
Capacitor, 220 mmf., 1500 v., mica 
Resistor, 15.000 ohm, 5%, h w. 
Resistor, 68 ohm, 10%, h w. R165 R170 IR178 RI76 C112 

TERMINAL C113 
C-137727-108 
C-144675-2 

mmf., v., ceramic 
Capacitor, .005 mfd., 600 v., disc ceramic R103 39373-14 Resistor, 100 ohm, h W. 

/  
C-144675-2 Capacitor, 500 disc R104 39374-22 Resistor, 560 ohm, 10%, h w. vas v120 5 C114 .005 mfd., v., ceramic 

R105 39373-14 Resistor, 100 w. AsovE c.Kitsses 
VII4 

e 
mortiz erra 

C115 
C116 
C117 

C-137727-108 
C-137727-103 
C-144675-2 

Capacitor, 100 mmf., 500 v., ceramic 
Capacitor, 5 mmf., 10%, 500 v., ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 

R106 
R107 

39374-54 
39373-14 

ohm, h 
Resistor, 10,000 ohm, h w. 
Resistor, 100 ohm, h w. 

WIRING 
JUNCTION 

A FC • 
NORI2 

ADJUS T I C118 Part of T101 Capacitor, 22 mmf., 10%, 500 v., ceramic R108 39373-14 Resistor, 100 ohm, h W. 

1109 
POWER TRANSC121 

SOCRET 

R 118 

CISI &VOGT 

GREEN LEAD 

(CRT GRID PIN 21 

1106 

V15 
»OR ZONT 
OuTPuT 

6 EIG 6G 

C119 
C120 

C122 
C123 
C124 
C125 
C126 

Part of T101 
39001-19 
39001-19 
C-137727-112 
39001-17 
C-144675-2 
39001-80 
Part of T102 

Capacitor, 33 mmf., 5%, 500 v., ceramic 
Capacitor, .1 mfd., 600 v., paper 
Capacitor, .1 mfd., 600 v., paper 
Capacitor, 47 mmf., 500 v., ceramic 
Capacitor, .05 mfd., 600 v., paper 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .02 mfd., 600 v., paper 
Capacitor, 10 mmf. 

R109 
R110 
R111 
R112 
R113 
R114 
R115 
R116 

39375-71 
39374-11 
39373-14 
39375-69 
39374-11 
39375-73 
39373-14 
39374-13 

Resistor, 8200 ohm, 5%, h w. 
Resistor, 68 ohm, 10%, h w. 
Resistor, 100 ohm, h w. 
Resistor, 6800 ohm, 6%, 54 w. 
Resistor, 68 ohm, 10%, h w. 
Resistor, 10,000 ohm, 5%, h w. 
Resistor, 100 ohm, h w. 
Resistor, 100 ohm, 10%, 54 w. 

-.Y e 1„,___„. _ o ,,,, 12 C127 Part of T102 Capacitor, 100 mmf R117 39374-49 Resistor, 100,000 ohm, 10%, h w. 
5%, 

SYNC CA R C128 C-137727-110 Capacitor, 1000 mmf.,10°/' , 500 v., ceramic RI18 39375-65 Resistor, 4700 ohm, 3/3w. 
a syuc 

4TH vICRO LI07 V10 5 2N0 DET 131')zziTor 
1 F liaGC 

6ALS DC RESTORER VII8 DELAY /I SYNC 

Lcui VOLTAGE V104 S(PARATOR 

RECTIFIER 6AG 5 V106 

LII3 VII6 
eau admit. 
Quinn 
4 w441 

C129 
C130 
C131 
C132A 
CI32B 
C132C 

B-147758 
39001-13 
39001-11 
B-148429 

Capacitor, 10 mfd., 25 y., Electrolytic 
Capacitor, .01 mfd., 600 v., paper 
Capacitor, .005 mfd., 600 v., paper 
Capacitor, 40 mfd., 475 v. ,.1,1„._ ,,.. 
Capacitor, 40 mfd., 250 v. ,e"."%mn 
Capacitor, 100 mfd., 50 v. ) ..,,ectrolytic 

R119 
R120 
R121 
R122 
R123 
R124 

Part of L109 
Part of L111 
39374-224 
39374-49 
39375-213 
39374-60 

Resistor, 3900 ohm, 10%, w. 
Resistor, 22,000 ohm, 10°%, h w. 
Resistor, 82,000 ohm, 10%, 2 W. 
Resistor, 100,000 ohm, 10%, h w. 
Resistor, 4700 ohm, 5%, 1 w. 
Resistor, 820,000 ohm, 10%, h %V. vtDE V 07 

5u4G N ei 64(16 24U7   

• 

C133 

C134 
39001-13 
39001-73 

Capacitor, .01 mfd., 600 v., paper 
Capacitor, .00025 mfd., 600 v., paper 

R125 
R126 

39374-31 
39374-50 

Resistor, 3300 ohm, 10%, 54 w. 
Resistor, 120,000 ohm, 10%, 54 w. 

L105 

SCUND 
TAKE - crF 
TRANS 

v,o3 3R0, F 

PP 1/T 

4 ,, 

1101 

VI21 

6AU6 I 

ly411 

C135 
C136 
C137 

39001-80 
B-146725 
39001-11 

Capacitor, .02 mfd., 600 v., paper 
Capacitor, 40 mfd., 300 v., Electrolytic 
Capacitor, .005 mfd., 600 v., paper 

' 

R127 
R128 
R129 

39374-45 
B-146798 
39374-123 

Resistor, 47,000 ohm, 10%, 34 w. 
Control, Brightness (40,000 Ohm) 
Resistor, 6800 ohm, 10%, 1 w. 

s.....v ,-, C138A B-I47757 Capacitor, 40 mfd., 475 v. R130 39374-28 Resistor, 1800 ohm, 10%, h w. 
6AU6 "PS 

VII9 AGC 

LOW SCILTAGE AMPt sour() DC V109 
RECT 

L103 DRIVER 6 AU6 

HORoZ 

1 

110 7 
OuTPu T 

FLYBACK 

TRANS 

_I, C138B 
CI38C 
C139 C-144675-2 

Three section t. 
Capacitor, 40 mfd., 475 v. 1 I 
Capacitor, 500 mfd., 10 v.) El ec ro ytic 
Capacitor, .005 mfd., 500 v., disc ceramic 

R131 
R132 
R133 

39374-221 
39374-220 
39374-123 

Resistor, 47,000 ohm, 10%, 2 w. 
Resistor, 39,000 ohm, 10%, 2 w. 
Resistor, 6800 ohm, 10%, 1 w. 

5u•G 

-9-ir 

C140 C-144675-2 Capacitor, .005 mfd., 500 v., disc ceramic R134 39374-45 Resistor, 47,000 ohm, 10%, 54 w. 
AGC 
TERMINAL RATIO DE T 

V102 2ND I -F TRANS 

.=, 6AU6 AMR- 0 7102 
,.. ( II - 4V) RI40 

VITE LEAD 

CI 38 ,m 0.L102 
Ç) 

viol ISTI-F 
L tot 6A" Aidet 

..... 
C •DA'S 

er- s 
- • •• 
Cr28 
R I 

• • • • 
V110 
676 

Ci68 

....... ,62 
H 

REcr 

7 

v 

C141 
CI42 
C143 
C144 
C145 
C146 

C147 
C148 
C149 
C150 
C151A 

39001-14 
39001-87 
39477-41 
B-137498-17 
B-137498-28 
BI37498-24 
39001-74 
39001-11 
39001-11 
39478-39 
B-148556 

Capacitor, .015 mfd., 600 v., paper 
Capacitor, .25 mfd., 600 v., paper 
Capacitor, .01 mfd., 600 v.. molded paper 
Capacitor, 120 mmf., 10', ¡ , 500 v., mica 
Capacitor, 390 mmf., 5%, 500 v., mica 
Capacitor, 180 mmf., 10%, 500 v., mica 
Capacitor, .002 mfd., 600 v., paper 
Capacitor, .005 mfd., 600 v., paper 
Capacitor, .005 mfd., 600 v., paper 
Capacitor, .0047 mfd., 10%, 600 v., pape 
Capacitor, 10 mfd., 475 v. Section 

R135 
R136 
R137 
R138 
R139 
R140 
R141A 
RI41B 
R142 
R143 
R144 

39374-9 
39374-45 
39374-35 
39374-130 
39375-79 
39374-42 
C-148098 

39373-107 
39374-49 
39375-97 

Resistor, 47 ohm, 10%, 34 w. 
Resistor, 47,000 ohm, 10%, h w. 
Resistor, 6800 ohm, 10%, h w. 
Resistor, 27,000 ohm, 10%, 1 w. 
Resistor, 18,000 ohm, 5%, 54 w. 
Resistor, 27,000 ohm, 10%, 54 w. 
Control, Volume (1 megohm) ¡Two 
Control, Contrast (2000 ohm) fSectior 
Resistor, 10 megohm, h w. 
Resistor, 100,000 ohm, 10%, h W. 
Resistor, 100,000 ohm, 5%, h w. 

0 
save DE T 
a Auf)10 
AMP. 

eol'. 

C151B 
C151 C 

Capacitor, 10 mfd., 475 v }Th 
Capacitor, 4 mfd., 350 v.' Electrolytic 

R145 
R146 
R147 

39375-129 
39374-196 
39374-61 

Resistor, 2.2 megohm, 5%, h w. 
Resistor, 390 ohm, 10%, w. 2  
Resistor, 1 megohm, 10%, h w. 

R F UNIT 

1103 
o 

o 

c, \ 36 

o 

1_,_ ccoo.,.• 
SHIELD 

C152 
C153 
C154A 
C154B 
C155 
C166 
C157 

C-146434-6 
3900L-I9 
B-132386-18 

39477-37 
39001-87 
39001-80 

Capacitor, .05 mfd., 10%, 400 v., paper 
Capacitor, .1 mfd., 600 v., paper 
Capacitor, Trimmerl m • 
Capacitor, Trimmer ( ' w° section 
Capacitor, .0022 mfd., 600 v., paper 
Capacitor, .25 mfd., 600 v., paper 
Capacitor, mfd., 600 v., 

R148 
R149 
R150 
R151 
R152 
RI53 

39374-40 
39373-100 
39374-35 
39374-51 
39374-58 
39374-25 

Resistor, 18,000 ohm, 10%0, ji SM. 
Resistor, 3.3 megohm, h w. 
Resistor, 6800 ohm, 10%, h w. 
Resistor, 150,000 ohm, 1°0%, h w. 
Resistor, 560,000 ohm, 5%, h w. 
Resistor, 1000 ohm, 10%, h w. 

0 

swiol-, 
R 

WIRING 

JuNcr • 
SOC ET 

P 

C158 
C159 
C160 
C161 
C162 

39001-17 
BB--I137498-47 
C-148813-1 
B-137498-53 
B-137498-56 

.02 paper 
Capacitor, .05 mfd., 600 v., paper 
Capacitor, 200 mmf., 5%, 1000 v., mica 
Capacitor, .01 mfd., 400 v., paper 
Capacitor, 1300 mmf., 5%, 500 v., mica 
Capacitor, 820 mmf., 5%, 500 v., mica 

R154 
R155 
R156 
R157 
R158 

B148038 
39375-109 
39375-95 
39376-71 
39374-41 

Control, A. G. C. (1000 ohm) 
Resistor, 330,000 ohm, 6% h w.  
Resistor, 82,000 ohm, 5%, h w. 
Resistor, 8200 ohm, 5%, h w. 
Resistor, 22,000 ohm, 10%, h w. 

1 1 CI63 B-146944 Capacitor, 5 mfd., 25 v., Electrolytic R169 39374-36 Resistor, 8200 ohm, 10%, h w. 
51418 

VIII 

AllOYE C164 39001-17 Capacitor, .05 mfd., 600 v., paper R160 39374-36 Resistor, 8200 ohm, 10%, h w. 
51416 

CHASSS C165 B-148317-2 Capacitor, .5 mfd., 600 v., paper R161 39374-63 Resistor, 1.2 megohm, 10%, h w. 

TUNING 

coetraoL 

Chassis Bottom 

- on obi 
CONTRAST 

Y  CONTROL 

View Showing Tube 

r 
SOUND 
VOLUME 

C166 
C167 
C168 
C169 
C170 
C171 

C-146434-6 
C-146434-3 
W-147375 
B-144675-2 
B-144899-2 
39001-19 

Capacitor, .05 mfd.' log, 400 v., paper 
Capacitor, .1 mfd., 10%, 400 v., paper 
Capacitor, 500 mmf., 20 k v. 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .5 mfd., 200 v., paper 
Capacitor, .1 mfd., 600 v., paper 

R162 
R163 
R164 
RI65 
R166 
R167 

B-148228 
39373-54 
39374-53 
B-148227 
39374-36 
39374-142 

Control, Vertical Hold (1.5 megohm) 
Resistor, 10,000 ohm, h w. 
Resistor, 220,000 ohm, 10%, h w. 
Control, Height (2.5 megohm) 
Resistor, 8200 ohm, 10%, h w. 
Resistor, 270,000 ohm, 10%, 1 w. 

Socket and Alignment Locations 
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Symbol Part No. 
No. 

R168 39374-69 
R169 39373-33 
R170 B-144260 
R171 39374-117 
RI72 Partof L117A 
R173 Partof L117A 
R174 39374-197 
RI75 39374-197 
RI76 B-I47079 
RI77 39374-47 
R178 B-146797 
R179 39374-139 
R180 39374-71 
R181 39374-60 
R182 39374-36 
R183 39374-51 
R184 39374-51 
R185 39375-97 
RI86 39374-37 
R187 39374-41 
R188 39374-137 
R189 39374-9 
R190 39374-61 
R191 39374-100 
R192 39374-118 
R193 393 14-40 
R194 39374-48 
R195 39303-17 
R196 39374-149 
R197 39374-60 
R198 39374-44 
R199 39374-213 
R200 39374-25 
R201 39374-52 
R202 39374-25 
R203 39374-93 
L101 AW-146763 
L102 AW-146582 
L103 AW-146583 

AW-146540 
L105 AW-146582 
L106 AW-146570 
L107 AW-147022 
L108 AW-146889 
L109 AW-147993 
L110 
L111 
L112 
L113 
L114 
L116 
L117A 
L117B 
L118 
L119 
IC101 
IC102 
IC103 
IC104 
IC105 
IC106 
IC107 
IC108 
IC109 
IC110 
IC111 

AW-146889 
AW-147043 
AW-147611 
AW-147482 
AB-148781 
AW-146855 
AC-148887-3 

AW-146570 
AW-148440 
W-160426 
W-160426 
W-160426 
W-160426 
W-160426 
39012-100 
39012-93 
39012-96 
39012-96 
39012-97 
39012-97 

REPLACEMENT PARTS LIST 

Main Chassis 

Description 

Resistor, 2.2 megohm, 10%, !¡ W. 
Resistor, 1000 ohm, 12 w. 
Control, Vertical Linearity (5000 ohm) 
Resistor, 2200 ohm, 10'7, 1 w. 
Resistor, 1000 ohm, 10%°,.1¡ w. 
Resistor, 1000 ohm, 10%, 142 w. 
Resistor, 470 ohm, 10%, 2 w. 
Resistor, 470 ohm, 10%, 2 w. 
Control, Focus ( 1500 ohm) 
Resistor, 68,000 ohm, 10%, i. w. 
Control, Horizontal Hold (50,000 ohm) 
Resistor, 150,000 ohm, 10%, 1 w. 
Resistor, 2.7 megohm, 10%, W. 
Resistor, 820,000 ohm, 10%, w. 
Resistor, 8200 ohm, 10%, w. 
Resistor, 150,000 ohm, 10%, w. 
Resistor, 150,000 ohm, 10%, w. 
Resistor, 100,000 ohm, 5%, 1/2 w. 
Resistor, 10,000 ohm, 105', 
Resistor, 22,000 ohm, 10%, V2 w. 
Resistor, 100,000 ohm, 10%, 1 w. 
Resistor, 47 ohm, 10%, w. 
Resistor, 1 megohm, 10%, 1¡ w. 
Resistor, 82 ohm, 10%, 1 w. 
Resistor, 2700 ohm, 10%, 1 w. 
Resistor, 18,000 ohm, 10%, W. 
Resistor, 82,000 ohm, 10%, w. 
Resistor, 5.6 ohm, 10%, V2 w. 
Resistor, 1 megohm, 10%, 1 w. 
Resistor, 820,000 ohm, 10%, 1 w. 
Resistor, 39,000 ohm, 10%, !'? %v. 
Resistor, 10,000 ohm, 10%, 2 w. 
Resistor, 1000 ohm, 10%, 4 w. 
Resistor, 180,000 ohm, 10%, 142 w. 
Resistor, 1000 ohm, V2 w. 
Resistor, 22 ohm, 10%, 1 w. 
Coil, 1st I. F. Secondary 
Coil, 2nd I. F. 
Coil, 3rd I. F. 
Coil, R. F. Choke 
Coil, 4th I. F. 
Coil, R. F. Choke 
Coil, 5th I. F. 
Coil, Video Peaking 
Coil, Video Peaking 
Coil, Video Peaking 
Coil, Video Peaking 
Inductor, width 
Inductor, Horizontal Linearity 
Coil, Focus 
Choke, R. F. Heater 
Yoke, Deflection} .___ ol Asse Yoke, Deflection m y 
Coil, R. F. Choke 
Coil, Delay 
Iron Core 
Iron Core 
Iron Core 
Iron Core 
Iron Core 
Iron Core 
Iron Core 
Iron Core 
Iron Core 
Iron Core 
Iron Core 

Symbol l'art No. 
No. 

T101 AC-146782 
T102 C-146874 
T103 B-142890 
T104 B-146842-1 
T105 B-148296 
T106 AC-146698 
T107 AC-I48761 
T109 C-147504 
SP101 AD-146528 
SW101 Part of R141 
CAI01 AB-146717 
CA102 C-132300-6 
P101 W-139900 
F101 W-145780 

AB-14669I 
I B-146602 
AW-147510 
W-148306 
C-147597 
; B-146538-1 
B-146538-2 
AB-148853 
AB-148673 
AW-1 46658 
W-I47542 
W-147785 
W-147542 
; W-146627 
W-160362-1 
B-160128-21 
B-160128-20 
AW-146701 
AW-146651 
W-45580 
W-160112-2 
B-94704-7 

39033-18CL 
AD-148784 
B-148242 
W-147514 
W-146634 
W-160243-3 
W-144957 
147306 
W-147784 
AB-146628 
AB 147358 
AW-147323 
AB-148238 
W-146439-2 
W-144732 
W-147446 
39437-1 
W-146966 

39388 
B-147119-1 
W-148239 
W-147502 
W-147422 
W-144668 
AB-148221 
AB-148222 
W-147474 
B-148803 
B-148484 
W-147061 

_ 

Description 

Transformer, Sound Takeoff 
Transformer, Ratio Detector 
Transformer, Audio Output 
Transformer, Vertical Blocking Ose. 
Transformer, Vertical Output 
Transformer, Horizontal Ose. 
Transformer Assy., Horizontal Output 
Transformer, Power 
Speaker, extrE.M. 
Switch, Power 
Cable & Plug Assy., Speaker 
Cable & Plug Assy., Power 
Plug, Interlock 
Fuse, 250 M. A. 
Bottom, Chassis 
Brace, Deflection Yoke Bracket 
Bracket 8z Plug Assy., Interlock 
Bracket, Window Support (Lower) 
Bracket, Chassis Mtg. 
Bracket ( R. H.), Chassis Mtg. 
Bracket (L. H.), Chassis Mtg. 
Bracket, Deflection Yoke 
Bracket Assy., Deflection Focus 
Bracket & Stud Assy., Gear 
Clamp, Tube Shield (V115) 
Clip, Tube Shield (V104, V105) 
Clip, Tube Shield (V110) 
Connector, Tube Cap (V115) 
Cushion (Rubber) 290,", Deflection Yoke 
Cushion ( Rubber 20x1 p.), Tube Strap 
Cushion ( Rubber 51.110tf3 III Tube Rest 
Dial Sleeve & Gear Assy. 
Gear & Pinion 
Grommet, Anode Connector 
Grommet, Focus Coil 
Nut (speed), H. V. Terminal Board Re-

tainer 
Nut, Focus Coil (6 used) 
Power Supply Assy., H. V. 
Rest (Wood), Picture Tube 
Retainer (Phenolic), H. V. Terminal Board 
Ring, Lock (R. F. Tuner Shaft, Outer) 
Ring, Retainer (Gear Bracket) 
Screw, Thumb 
Screw, Focus Coil (3 used) 
Shield, Tube (V104, V105, V110) 
Shield & Stud Assy., Tube (V115) 
Shield Assy.,..Corona 
Socket & Mtg. Plate Assy., Tube (V119) 
Socket & Mtg. Plate Assy., Tube (V111) 
Socket, Tube (V116) 
Socket, Tube (V107, V110) 
Socket, Tube (V117) 
Socket, Tube (V120, V114, V112, V111) 
Socket, Tube (V101, V102, V103, V104, 

V105, V106, V109, V113, V121) 
Socket, Tube (V115, V118, V119) 
Socket & Cable Assy., Picture Tube 
Spacer, Deflection-Focus Bracket 
Spring (Used on C168) 
Spring, Connector (H. V. Supply) 
Spring, Compression (Focus Coil) 
Strap (R. H.), Picture Tube 
Strap (L. H.), Picture Tube 
Stud Mtg. (Used on C168) 
Support, Anode Çable 
Trap, Ion' 
Washer, Spring 

Symbol 
No. 

Part No. 

AW-148164 
Cl C-137727-104 
C2 B-146714-4 
C2 B-147676-2 
C3 B-147676-1 
C3 B-146714-2 
C4 C-137727-8 
C5 C-137727-48 
C6 C-137727-8 
C7 B-146714-4 
C7 B-147676-2 
C8 C-137727-107 
C9 W-137398-2 
C10 C-137727-104 
C11 C-137727-104 
C12 C-137727-8 
C13 C-137727-103 
C14 C-137727-106 
C15 C-137727-105 
R1 39374-32 
R2 39374-53 
R3 39374-61 
R4 39374-37 
R5 39374-51 

REPLACEMENT PARTS LIST 
R. F. Tuner 

Description Symbol 
No. Part No. Description 

R. F. Tuner Assembly (Complete) 
Capacitor, 470 mmf., 10%, 500 v., ceramic 
Capacitor, Trimmer (Spade Adj. Screw) 
Capacitor, Trimmer (R. H. Adj. Screw) 
Capacitor, Trimmer (R. H. Adj. Screw) 
Capacitor, Trimmer (Spade Adj. Screw) 
Capacitor, 1000 mmf., 300 v., ceramic 
Capacitor, 5000 mmf., 500 v., ceramic 
Capacitor, 1000 mmf., 300 v., ceramic 
Capacitor, Trimmer (Spade Adj. Screw) 
Capacitor, Trimmer (R. H. Adj. Screw) 
Capacitor, 15 mmf., 10%, 500 v., ceramic 
Capacitor, 1 mmf., 500 v. 
Capacitor, 470 mmf., 10%, 500 v., ceramic 
Capacitor, 470 mmf., 10%, 500 v., ceramic 
Capacitor, 1000 mmf., 300 v., ceramic 
Capacitor, 5 mmf., 10%, 500 v., ceramic 
Capacitor, 6 mmf.,± .5 mmf., 500 v., ceramic 
Capacitor,4 mmf.,±.5mmf., 500v., ceramic 
Resistor, 3900 ohm, 10%, 12 W. 
Resistor, 220,000 ohm, 10%, !4 w. 
Resistor, 1 megohm, 10%, w. 
Resistor, 10,000 ohm, 10%, !.¡ w. 
Resistor, 150,000 ohm, 10%, 3-¡ w. 

R6 
Li 
L2 
L3 
L4A 
LAB 
L4C 
L5 
L6 
L7 
L8 
L9 
L10 
L11 

39374-38 
AW-146735 
AW-146858 
AW-146985 
D-146666 

AW-146988 
AW-146987 
AW-1 .46755 
AW-146735 
AW-147015 
AW-146753 
AW-146986 
C-138648-4 
39012289 
39012-98 
W-160204 
W-160205 
W-160065-2 
C-135038-4 

Resistor, 12,000 ohm, 10%, ! 2 w. 
Coil, Antenna Shunt Inductor 
Coil, Heater Choke 
Inductor; End (R.F.) 
Inductor, Variable Section 
Inductor, Variable '" " 
Inductor, Variable; Inductuner 
Coil, R.F. Coupling 
Inductor, End (Converter) 
Inductor, 1st I.F. Primary 
Inductor, 1st I.F. Coupling 
Coil, Choke 
Inductor, Oscillator Shunt 
Inductor. End (Oscillatorl 
Clip, Coil (Lb, L7) 
Iron Core (L10) 
Iron Core (L7) 
Shield, Tube (Long) 
Shield, Tube (Short) 
Socket, Tube (V1, V2, V3) 
ferrninal Board 

Symbol 
No. 

Part No. 

AC-148905 
AC-148802 
W-148244 
W-146577 
W-146808 
W-146813 
R-148601 
R-148184 
R-146416 
C-148482-1 
C-148481-1 
W-146482 
W-147525 

Cabinet 

Description 

Antenna Assembly 
Back & Power Cable Assy. 
Bracket (Upper Support), Window 
Bracket, Cabinet Front Mtg. 
Bushing, Cabinet Front 
Button (Plug), Cabinet Front 
Cabinet, Complete 
Cabinet Front 
Cabinet Shell 
Dial, Tuning 
Dial, Volume 
Hinge, Cabinet Back 
Indicator, Tuning 

Symbol 
No. 

Part No. 

AW-147889 
AW-147888 
AW-144887 
W-145391 
B-146693 
39220-26CL 
39178-67CL 
39178-68CL 
W-148782 
W-146484 
W-148848 
W-148249 
R-148900 

Description 

Knob, Tuning 
Knob, Volume 
Knob, Off-On-Contrast 
Ring, Compression (Tuning Dial) 
Screen, Cabinet Top 
Screw, Window 
Screw, Speaker Mfg: 
Screw, Hinge 
Spacer, Antenna Term. Board 
Spring, Dial Retaining 
Terminal Board, Antenna 
Washer, Window 
Window, Picture Tube 

MODEL 1O-Li28NU 
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1. DESCRIPTION 
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Figure 1. Chassis View 

Crosley Models 11-441MU, 11-461WU and 
11-471BU are console model television receivers 
housed in attractive mahogany, walnut and limed 
oak cabinets. They are equipped with twelve and 
one-half inch picture tubes and are designed for 
operation on 117 volt, 60 cycle alternating current. 

The chassis incorporates twenty tubes including 
the picture tube and two rectifiers. 

These receivers will produce high definition 
pictures with fine detail and excellent brilliance 
and contrast on all twelve television channels. 
However, in no one area are there stations operat-
ing on all channels. 

Features include: 

1. Simplified tuning ( tunes like a radio) :with a 
continuous type tuner that permits precise tun-
ing to the station's channel without the use of an 
extra vernier control that is necessary when a 
switch type or push-button tuner is used. 

2. Intercarrier sound system in conjunction with 
the continuous tuner has the following advan-
tages: ( a) Permits tuning for best quality, high 
definition pictures. When the picture is clear the 
sound is also right. ( b) In weak signal areas, per-
mits tuning for maximum picture, thus assuring 

6 « 

rtkie,l; 

the best signal-to-noise ratio. (c) Eliminates re-
tuning; once the station has been "tuned-in" 
properly, no re-adjustment of the tuning control 

is necessary. ( d) Minimizes number of operating 
controls. 

3. Auxilliary controls concealed behind a trap 
door on the front of the cabinet within easy reach. 

4. Automatic Frequency control with "Stabilock" 
circuits holds pictures firm and steady even 
through electrical disturbances. 

5. "Keyed" Automatic Gain Control Fade Elimi-
nator removes interference from flying aircraft 
and other brightness fluctuations; it also elimi-
nates re-adjustment of the brightness and con-
trast controls when tuning from one station to 
another and minimizes fading in areas of low 
signal strength. 

6. Specially designed built-in antenna that needs 
no tuning. 

7. Tilted picture tube window, prevents reflected 
light from interfering with the picture on the 
tube screen. The window is easily removed from 
the front of the cabinet so that picture tube 
screen may be cleaned. 

8. Wide angle viewing and "Procenium Arch" 
styling of the picture tube window. 

9. New "Black Face" picture tube provides bet-
ter contrast and less glare. 

10. EM sound system in conjunction with the 
audio amplifier and large permanent magnet 
speaker provides true, clear sound. 

CRT. STRAP 

CLAMP SCREW 

dote' 
Figure 8. Chassis, Rear View 

1.01 Specifications: 

ANODE CONNECTOR 

(HIGH VOLTAGE) 

DEFLECTION YOKE 

ADJUSTING SCREW 

SPEAKER  

SOCKET 

ANTENNA TERMINAL 

BOARD 

Power Requirements: 117 volts, 60 cycle, 
a.c. 

Power Consumption: 175 watts at 117 volts 
60 cycles. 

Audio Power Output: 1.5 watts maximum. 
Receiver Antenna Input Impedance: 300 

ohms unbalanced. 

Picture area: 85.5 sq. in. 
Picture size: 111." x 8 7/16" 

Intermediate Frequency: 
Video Carrier   26.4 mc. 
Sound Carrier   21.9 mc. 
Intercarrier Sound   4.5 mc. 

FOCUS COIL HOUSING 

CENTERING NUTS 

CORRUGATED  

PAPER SPACER 

PM. ION 

TRAP 
HEAT DEFLECTION 

WASH 
HORIZ FREQ. 
- ADJUSTMENT 
• 

FUSE 
; F101 

Frequency Range: 

HORIZ. LOCK 

ADJUSTMENT 

HOR1Z DRIVE 

ADJUSTMENT 

AC POWER 

INTERLOCK RECEPT. 

Channel Channel Video Aud, Receiver 
Number Frequency Carrier Carrier Oscillator 

(Inc) Freq. (mc) Freq. (mc) Freq. (mc) 

2 54-60 55.25 59.75 81.65 
3 60-66 61.25 85.75 87.65 
4 68-72 67.25 71.75 93.85 
5 76-82 77.25 81.75 103.65 
6 82-88 83.25 87.75 109.63 
7 174-180 175.25 179.75 201.65 
8 180-186 181.25 185.75 207.65 
9 188-192 187.25 191.75 213.65 
10 192-198 193.25 197.75 219.65 
11 198-204 199.25 203.75 225.65 
12 204-210 205.25 209.75 231.65 
13 210-216 211.25 215.75 237.6:. 

MODELS 11 - 11/1111U, 
11 -46114U, 11-471BU; 
Ch. 320 gl
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Deflection:   Electro Magnetic 
Focus-  Electro Magnetic 
Horizontal Scanning Frequency: . . 15,750 cps. 
Vertical Scanning Frequency: 60 cps. 
Frame Frequency• 30 cps. 
Scanning:   Interlaced, 525 lines. 
Speaker: . . . 10" Permanent Magnet. (Alnico V) 
Voice Coil Impedance:. 3.2 ohms at 400 cycles. 
Overall Dimensions: 35 5/8” high, 20 3/4' 

wide, 20 13/64" deep. 
Weights: Net Weight (not packaged) 851 lbs. 

Shipping Weight (packaged) 98 lbs. 

1.02 Controls: 
Operating Controls (Front Panel): 

SOUND VOLUME . .1 Dual Control Knob 
OFF-ON CONTRAST 
TUNING   Single Control Knob 

Auxiliary Controls: 
(Front Pai.al behind Small Door): 

VERTIC AL HOLD   Knurled shaft 
HORIZONTAL HOLD   Knurled shaft 
BRIGHTNESS  Knurled shaft 
FOCUS  Knurled shaft 

Non- Operational Controls & Adjustments 

(not including R. F. & I. F.): 

HEIGHT   Front . panel behind 
small door - Screw-
driver adjustment 

VERT. LINEARITY. . Front panel behind 
small door - Screw-
driver adjustment 

WIDTH Topof Chassis-
Screwdriver adjust-
ment 

HORIZ. FREQUENCY . Top of T106 - Screw-
driver adjustment 

HORIZ. LOCK  Rear Chassis Apron 
(trimmer) - Screw-
driver adjustment 

HORIZ. DRIVE Rear Chassis Apron 
(trimmer) - Screw-
driver adjustment 

HORIZ. B.T.O. TRAP . Bottom of T106 - 
Screwdriver adjust-
ment 

FOCUS COIL Top of Chassis-
Three hex. nuts 

DEFLECTION COIL . . Top of Chassis-
Wing screw adjustment 

ION TRAP MAGNET. . Top of Chassis, pic-
ture tube neck 

PRECAUTIONS 

HIGH VOLTAGE WARNING _ operation of this receiver with the interlock by-passed, or the chassis removed 

from the cabinet involves a shock hasard from the receiver power supplies. Work on the receiver should not be attempted 

by anyone not thoroughly familiar with the precautions necessary when working on high voltage equipment. When handling 

the high voltage lead to the picture tube the receiver power plug should be disconnected from the power receptacle. 

HANDLING PICTURE TUBE - Do not remove or handle the picture tube in any manner unless heavy gloves 

and protective goggles are worn. Personts not so equipped should be kept away while handling picture tube. Keep the 

tube away from the body while handling. NEVER GRASP THE TUBE BY ITS NECK OR ALLOW PRESSURE TO BE EXERTED 

ON THE NECK. 
CLEANING PICTURE TUBE WINDOW - The window in front of the picture tube is mode of a plastic 

material. It is possible to scratch or damage the surface of the window by using any abrasive material to clean it. 

USE ONLY A SOFT CLOTH TO REMOVE DUST OR OTHER FOREIGN MATTER. WINDOW MAY BE CLEANED WITH SOAP 

AND WATER. 

2.01 Preliminary: 
The “ intercarrier" sound system used in 

this receiver differs from the " conventional" 
type of television circuit where thg video and 
sound R.F. carriers are converted to their re-
spective intermediate frequencies in the mixer 
tube. The video and sound I.F. are usually 
divided into two separate I.F. channels of dif-
ferent frequencies, separated by 4.5 mc. after 
leaving the plate of the mixer tube or at the 
plate of the 1st. I.F. amplifier. As it is im-
portant to keep the audio component off the pic-
ture tube grid, traps must be inserted in the 
video I.F. and/or video amplifier circuits to 
absorb the sound frequency. 

In the " intercarrier" sound system the 
R.F. carriers are converted to their respective 
intermediate frequencies in the same manner 
as above (in the mixer tube), but the video and 
sound I.F. frequencies are not separated after 
leaving the mixer plate; instead they are amp-
lified together in a common I.F. channel and 
both signals appear at the input to the video 
detector. As the video and sound carriers are 

2. CIRCUIT DESCRIPTION 
always separated by a fixed difference fre-

quency of 4.5 megacycles that must be main-
tained by the transmitting station in accord-
ance with FCC regulations, both I.F. signals 
that appear at the grid of the video detector are 
separated exactly 4.5 megacycles. The video 
detector not only functions as a detector, but 
also as a mixer for the two I.F. signals. In 
the mixing process of the sound I.F. carrier 
with the video I.F. carrier, a 4.5 mc. beat sig-
nal is produced. This beat signal is frequency 
modulated in unison with the sound I.F. carrier. 

The manner in which the 4.5 mc. beat sig-
nal is obtained is comparable to the mixer 
action in a superheterodyne radio receiver. 

In place of a local oscillator, the incoming 
video I.F. carrier beats against the incoming 
sound I.F. carrier to produce the sum and dif-
ference frequencies at the output of the de-
tector. As the sum frequency falls outside the 
range of the pass-band of the video amplifier, 
'only the difference frequency need be consid-
ered. 

After being amplified in the video amplifier, 
the 4.5 mc. signal is trapped or " sucked out" 
of the video signal and fed to the sound driver 

stage by means of the sound take-off trans-
former. The transformer serves a dual pur-
pose of providing a 4.5 mc. trap to reduce 
sound interference in the picture and providing 
a sharp pass band for 4.5 mc. injection to the 
grid of the sound driver stage. The 4.5 mc. 
signal is amplified and limited in the sound 
driver which provides sufficient signal to op-
erate the sound detector. FM demodulation of 
the sound I.F. signal is accomplished by the 
two diode sections (V110A) of V110, that func-
tion as an unbalanced ratio detector which con-
verts frequency deviations of the I.F. carrier 
to audio frequencies and suppresses amplitude 
modulation interference. The I.F. input is ap-
plied to the diodes by mutual coupling between 
the tuned primary and secondary of the ratio 
detector transformer T102. The applied I.F. 
carrier rectified by the diodes, charges the 
electrolytic capacitor C135. The bias voltage 
developed across R142 holds the conduction 
level of the diodes at a definite value deter-
mined by the applied carrier. Any sudden 
change, such as may be caused by instantaneous 
noise impulses, cannot change the bias due to 
the relatively long time constant (approx. :8 
sec.) of R142- C135. The rectified audio fre-
quencies pass through the tertiary winding that 
is connected to the center tap of the secondary, 
and the sound volume control to the grid of the 
1st. Audio Amplifier tube V110B. The audio 
amplifier consists of two stages of amplifi-
cation, a triode 1st. stage coupled to a beam 
power output stage that drives the speaker. 

2.02 R. F. Unit: 
The incoming signals picked up by the an-

tenna are applied to the tuned antenna circuit, 
L2A, L3, C4 and C2. This circuit passes the 
signal to which the tuner dial is set, and at-
tenuates all other signals, and thus acts to re-
duce interference. The input circuit is shunt-
ed by the choke inductance Li, which provides 
additional attenuation to AM Broadcast signals 
and acts as a high-pass, radio- frequency filter, 
to suppress broadcast band and other low- fre-
quency, cross- modulation interference that 
may be encountered when the receiver is lo-
cated in an extremely intense field of a local 
AM Broadcast Station or other radiators. 

The plate of the 6CB6 R.F. Amplifier V1, 
is coupled to the grid of the 12AT7 mixer sec-
tion of V2A by means of the coupling capacitor 
C8. 

The R.F. tuning assembly consists of three 
variable inductors mounted ona common shaft. 
The first (L2A) and second (L2B) inductors, in 
conjunction with their associated capacities, 
tune to any desired frequency between 53 mc. 
and 217 mc., while the third variable inductor 
circuit covers a range of approximately 77 mc. 
to 241 mc., and is used as the tuning circuit 
for the local oscillator V2B. 

MODELS 11-L41MU, 
11-4611,4u, 11-471! ; 
Ch. 320 

The VHF oscillator utilizes the second 
triode section of 12AT7, V2B, in a modi-
fied Colpitts oscillator circuit. The feedback 
voltage from the plate to the grid of the os-
cillator tube is obtained by means of the inter-
electrode capacity of the vacuum tube. The 
oscillator frequency is tuned by movement of 
the tap on the coil L2C which shorts a portion 
of the coil. The oscillator circuit is factory 
aligned to track with the signal circuits located 
in the grid and plate of the R.F. amplifier VI. 

The oscillator output is coupled to the grid 
of the mixer tube section (V2A) of 12AT7 by 
means of capacitor C12 and coupling coil L10. 

Both the incoming signal from the antenna 
and the local oscillator signal are fed into the 
grid of the mixer tube. The output of V2A has 
a wide band of frequencies. It includes both 
the video and sound intermediate frequencies 
which are fed into the 1st. I.F. primary in-
ductor L6. L7 couples L6 to L101. The sec-
ondary of the 1st. I.F. inductor L101 is coupled 
to the grid of V101 through capacitor C101. 

A.G.C. voltage is applied to the grid of the 
R.F. amplifier tube V1, through R150 and the 
choke inductance L11. This voltage controls 
the gain of the tube and tends to keep the con-
trast constant when tuning to stations of vary-
ing signal intensity and to minimize fading in 
areas of low signal strength. It also tends to 
prevent blocking on very strong signals. 

2.03 I. F. Amplifier: 
The I.F. amplifier consists of four stagger 

tuned stages using three 6AU6 and one 6AG5 
or 6BC5 sharp cutoff high gain pentodes V101, 
V102, V103 and V104. Each I.F. coupling net-
work consists of a variable iron core tuned 
inductance, which, with their respective tube 

capacities are resonated to the proper fre-
quency. The 4th and 5th I.F. coils have a close 
coupled secondary winding over the primary of 
the coils. Interstage coupling is obtained by 
capacitors in the first three stages while the 
fourth stage and the 2nd. detector are coupled 
directly to the secondaries. Stagger tuning of 
the I.F. system provides a simple means of 
securing a sufficiently broad pass-band to 
accept both the video and sound I.F. carriers 
of the intercarrier sound system of this 
receiver. Alignment of the I.F. system is ail 
simple matter as there are only six circuits to 
be tuned and trap circuits are eliminated. The 
A.G.C. voltage besides being applied to the R.F. 
stage is also applied to the 1st. and 2nd. I.F. 
stages in order to maintain constant output 
under varying signal intensity. To provide 
stabilizing degenerative feedback, the cathode 
resistcrrs R102 and R109 of V101 and V102 are 
unbypassed. 
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Figure 2. Receiver Block Diagram 

The 2nd. Detector is a diode type detector, 
the I.F. signal being applied to one plate of the 
6AL5 twin diode (V105). The cathode of the 2nd 
Detector is directly coupled to the grid of the 
videb amplifier (V106) through the series peak-
ing coil L106 shunted by the damping resistor 
R116, and to the grid of the A.G.C. amplifier 
V107B through the shunt peaking coil L107 and 
the isolating resistor R119. 

2.05 A. G. C. Circuit: 

The purpose of the A.G.C. circuit is to 
maintain a constant output at the picture tube 
as the signal input varies due to different field 
strengths of the television station or flutter of 
field strength due to aeroplane interference. 

The pulsed type A.G.C. circuit that is em-
ployed provides considerable immunity from 
the effects of impulse noise. A d.c. amplifier 
is used to maintain constant output over a 
greater range of signal input, and a delay diode 
is employed to improve signal to noise ratio at 
medium strength signal inputs. 

Operation of the circuit is as follows; The 
plate voltage of the A.G.C. amplifier tube, 
V107B, is a positive pulse derived from half 
of the A.G.C. winding of the horizontal output 
transformer T107. In order to neutralize the 
grid to plate capacity of the tube a negative 
pulse from the other half of the A.G.C. winding 
is fed to the grid through the neutralizing cap-
acitor C126. 

• 

The positive pulse is in time phase with 
the positive horizontal sync pulse fed to the 
grid through an isolating resistor R119 from 
the output of the detector V105A. Therefore, 
current flows through V107B during the inter-
val when the plate and grid aré pulsed and the 
capacitor C174 is charged. Part of the voltage 
across C174 leaks off through R151 and R152 
during the time between sync pulses. This 
leakage voltage is governed by the time con-
stant of C174, R151 and R152. The voltage 
across C174 is the A.G.C. control voltage, 
which is applied to the R.F. amplifier V1 and 
the I.F. amplifiers V101 and V102 through a 
special divider network. The voltage divider 
network composed of R151, R152, R153 and 
R202 applies a positive delay voltage to the 
plate of VIO5B which makes it conduct and 
assume ground potential so that until the output 
of the A.G.C. amplifier is sufficient to over-
come the delay bias, no control voltage is de-
veloped at the grid of VI. However, the volt-
age divider R151 and R152 applies less delay 
to V101 and V102 so that control is applied to 
the two video I.F. tubes before it is applied to 
the R.F. amplifier tube Vi. This increases 
signal to noise ratio at medium strength sig-
nal inputs. The performance of the system is 
such that as the detector level tends to rise or 
fall, the control voltage increases or decreases 
accordingly tu maintain constant output level. 

2.06 Video Amplifier: (V106) 

A single stage of video amplification is 
used, the grid of the Video Amplifier tube 

V106, being directly coupled to the output of 
the 2nd. Detector. The cathode of V106 is 
connected through R121 to one end of the con-
trast control R124B. The other end of the con-

trast control is connected to the plate of the 
A.G.C. amplifier VIO7B with the control arm 
returning to ground. Connected in this manner 
the setting of the contrast control determines 
the bias on both the video amplifier and the 
A.G.C. amplifier. Increasing the contrast ap-
plies less bias voltage to the video amplifier 
and more bias voltage to the A.G.C. amplifier. 
Decreasing the contrast reverses the condition. 
At the plate of the Video Amplifier, both the 60 
cycle to 4 megacycle video signal and the 4.5 
megacycle sound I.F. signal are present. These 
signals are fed through the series peaking coil 
L108 to the primary winding of the Sound Take-
off Transformer T101. This winding traps the 
4.5 mc. sound I.F. signal preventing it from 
reaching the grid of the picture tube, but passes 
th'e video signal on to the picture tube grid 
through the coupling capacitor C123. 

2.07 Sound Channel : (V109, V110 & V111) 

See last paragraph of " Preliminary Cir-
cuit Description" (2.01). 

2.08 D. C. Restorer & 1st. Sync Separator: 

(V107A) 

As the video amplifier is A.C. coupled to 
the CRT grid, the D.C. component of the video 
signal must be reinserted to maintain the back-
ground illumination equivalent to that of the 
original picture being transmitted. 

One section (V107A) of the 12AU7 dual tri-
ode functions as a D.C. Restorer and 1st. Sync 
Separator. The cathode (pin 3) and the grid 
(pin 2) serves as a diode which performs the 
D.C. restoration. The output of the video amp-
lifier is applied to the cathode of V107A through 
R127 and C124. 

At the same time the grid and cathode of 
V107A are functioning as a D.C. Restorer, the 
entire triode including the plate (pin 1) serves 
as a sync clipper. 

2.09 Picture Tube: (V108) 

The picture tube, V108, is a 121" direct 
viewing tube. Electromagnetic fields are used 
for both deflection and focus. The high voltage 
for the second anode is furnished by the H.V. 
power supply at approximately 8.5 kilovolts. 

The Brightness control R135 varies the 
cathode bias and thus the tube illumination. 
The permanent magnet Ion Trap must be prop-
erly positioned on the neck of the picture tube 
for maximum brightness. 

2.10 Sync Clipper & Sync Amplifier: (V112) 

The vertical and horizontal sync pulses 
from the plate of V107A are coupled by C144 to 

the second Sync Clipper stage V112A. This 
stage and the second half of the 6SL7GT, V1128 
are voltage amplifiers that amplify and clip 
the sync pulses sufficiently for proper operat-
ion of the deflection circuits. The sync pulses 
developed at the cathode of the sync output 
stage remain substantially constant in amp-
litude over a wide range of input signal levels. 

The sync signal is taken from the cathode 
of V112B to obtain a low impedance output of 
the correct polarity (positive). 

2.11 Integrating Network: 

To separate the horizontal from the ver-
tical sync, an integrating network composed of 
R158, R159, R160, C148, C149 and C150 is 
used. This RC network acting as a low pass 
filter will pass the low frequency of the ver-
tical sync, while the higher frequency of the 
horizontal sync is attenuated. 

2.12 Vertical Oscillator & Amplifier: (V113) 

The purpose of these circuits is to provide 
a sawtooth current of the proper amplitude 
and frequency to move the scanning beam 
across the picture tube screen slowly (16,000 
ps) from top to bottom during the time the 
image is being placed on the screen and 
rapidly (250 ps) from the bottom to the top 
during retrace time. A blocking oscillator and 
discharge circuit is formed by the first sec-
tion of the 6SN7GT dual triode V113 and its 
associated components. The operating fre-
quency is determined by C151, R161 and R162, 
when no sync pulse is present. The Vertical 
Hold control R162, adjusts the free running 
frequency of the blocking oscillator. When the 
grid wave form goes negative the tube is held 
at cut-off and C152 is charged at a rate deter-
mined by C152, R164, and R165. When the 
grid wave form goes positive and plate current 
begins to flow, C152 discharges more rapidly, 
the rate of discharge being determined pri-
marily by the plate resistance of the conduct-

ing tube and C152. This slow charging and 
rapid discharging of C152 generates a sawtooth 
voltage. 

The peaking action of R166 provides a sharp 
negative pulse to insure that the second half of 
V113 will remain cut off during retrace time. 
By controlling the charging rate of C152 the 
amplitude of the sawtooth voltage is varied: 
this is accomplished by adjusting the Height 
Control R165. 

Although the voltage on the plate of the 
vertical oscillator is of the basic shape to 
produce a sawtooth current in the vertical de-
flection coil, it must be amplified in the sec-
ond section of V113 to obtain sufficient power. 
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The plate of the Vertical Output section 
V113B is coupled to the Vertical Output Auto-
transformer T105 that matches the impedance 
of the vertical deflection coils to the plate im-
pedance of the vertical output tube. 

The Vertical Linearity control R169 varies 
the cathode bias of the Vertical Output tube, so 
that the position of the applied sawtooth voltage 
is shifted along its operating characteristic. 
The Vertical Linearity and Height controls have 
a considerable amount of interaction and any 
change in adjustment of one may need to be 
accompanied by a change in the other. 

2.13 A. F. C. & Horizontal Oscillator: (V114) 

Automatic frequency control (A.F.C.) of the 
horizontal sweep is obtained from the circuit 
composed of one portion of V114 (pins 4, 5, and 
6) and its associated components. Its operation 
is based on what may be described as "width 
modulation" of the synchronizing pulse. 

Satisfactory operation of this circuit de-
pends upon the proper wave shape being formed 
to apply to the grid of the A.F.C. section of the 
tube. 

The synchronizing pulse, appearing across 
the network R157 .and C146 in the cathode of 
V112B, is attenuated by capacitors C147 and 
C162A and is applied to the grid of the A.F.C. 
section of the tube through capacitor C155. 
The wave form shown in Fig. 3(A) is obtained 
from the grid circuit of the horizontal oscillator 
section of V114, at the junction of R181 and 
R182. 

(A) Figure 3 (B) 
This waveform has the advantage of a 

steep slope near the peak and a fast fall im-
mediately following the peak, and therefore 
provides increased gating. It is fed to the 
grid of the A.F.C. section of V114 through L111 
and R204. The inductance L111 (delay coil) 
serves two purposes: (1) It blocks the sharp 
negative peak and dampens out the rings of 
the waveform in Fig. 3(A) resulting in the 
waveform shown in Fig. 3(B); and (2) It delays 
the arrival of this waveform to the A.F.C. 
grid in order to center the action of its phase 
relationship with the synchronizing pulse, being 
so phased that a varying portion of the syn-
chronizing pulse will fall atop the positive 
corner of this waveform while the remaining 
portion slides down the steep sides. The peak 
amplitude of the combined wave being essen-
tially constant, the control voltage is a func-
tion of the width of the pulse atop the positive 
corner of this waveform. The combined wave 
which is coupled to the grid of the A.F.C. 
portion of the tube is shown below for three 
different conditions of the phase relationship 
between the horizontal oscillator and the syn-
chronizing signal: (Fig. 4A) when most of the 

sync pulse is 
when one-half 
waveform; and 
pulse is down 

atop the waveform; (Fig. 4B) 
of the sync pulse is atop the 
(Fig. 4C) when most of the sync 
the slope. 

AFC TUBE r _ _ f 

A 

Figure 4 

The A.F.C. portion of V114 is biased near 
cut-off by the D.C. component of the oscillator 
grid voltage applied through resistors R177 and 
R178. Its plate current consists essentially of 
pulses whose width is determined by the rela-
tive position of the sync pulse atop the peak of 
the waveform. The voltage developed across 
R181 by this average plate current is the con-
trol voltage injected from the cathode circuit 
of V114 into the grid of the oscillator section 
of V114 through resistor R182, and thus main-
tains the phase of the oscillator with respect to 
the synchronizing signal within very close 
limits. 

The cathode circuit is an integrating net-
work with the following properties: (1) a fast 
response as C157 is relatively small, anti (2) 
a slow response as C156, R180 and R181 are 
relatively large. The former integrates the 
pulse of current and also tends to prevent 
"hunting", while the latter maintains control 
over a longer period of time, and filters out 
disturbances of greater duration. The Hori-
zontal Hold Control in the plate circuit not 
only varies the plate voltage but also functions 
as a vernier speed control. 

Capacitor C162A (Horizontal Lock), is made 
adjustable, so that the grid voltage of the 
A.F.C. tube can be varied to suit the charact-
eristics of the individual tube, and thus main-
tain the control range at a uniform level. 

The second triode portion (pins 1, 2 and 3) 
of V114 functions as a blocking tube oscillator. 
The Horizontal Oscillator Transformer T106 
uses an adjustable powdered iron core, per-
mitting a certain amount of frequency adjust-
ment. The tertiary winding (terminals 5 and 
6) of T106 shunted by the capacitor C159 and 
the damping resistor R184 tends to stabilize 
the horizontal frequency with relation to the 
line frequency (15,750 cps). The second sec-
tion of V114 not only functions as the blocking 
tube oscillator; but also as the discharge tube. 
A sawtooth voltage is developed across C160, 
and is used for horizontal deflection. This 
sawtooth voltage is then fed to the grid of the 
output tube V115 through the divider network 
C161 and C162B. The Horizontal Drive capac-
itor C162B is made variable to adjust the amp-
litude of the sawtooth voltage in order to obtain 
optimum performance from each individual 
horizontal amplifier tube. 

2.14 Horizontal Output, Damper & High 

Voltage Rectifier: (V115, V116 & V117) 

The purpose of the Horizontal Output tube, 
V115 is to amplify the output of the Horizontal 

Oscillator so that sufficient current of the 
proper wave form is available to excite the 
horizontal deflection coils in order to provide 
horizontal scanning of the picture tube. Dur-
ing the return trace of the sweep, the current, 
which was flowing in the horizontal deflection 
coil, reverses. The induced voltage pulse in 
the primary winding of the Horizontal Output 
Transformer T107 appears in the form of a 
very sharp positive pulse. This pulse is in-
creased by Auto-transformer action in the 
primary winding and is rectified by the High 
Voltage Rectifier V117. The rectified energy 
that is stored in the high voltage capacitor 
C169 is used to accelerate the electron beam 
in the picture tube. The Damper tube V116 
helps to provide a linear trace by damping out 
oscillations of the energy stored in the hori-
zontal deflection coil. It critically dampens 
the ringing in the horizontal deflection yoke 
which occurs just at the end of the line retrace 
period. Part of the energy so absorbed is 
utilized to boost the plate voltage of V115 by 
feeding the ‘.' 13" supply in series with the volt-
age developed across C168 by the Damper 
Tube V116. 
2.15 Low Voltage Power Supply: (V118) 

The low voltage power supply of the tele-
vision receiver is obtained from a 5U4G full 
wave rectifier with conventional filtering. This 
power supply furnishes all the plate and screen 
voltages required by the tubes of the receiver. 
The filter choke mounted on the speaker frame 
is in series with the B+ voltage. Therefore, the 
speaker plug must be connected in the socket 
on the chassis at all times. The focus coil 
L113 is in series with the section of the power 
supply that delivers 350 volts to most of the 
circuits. The current drain of these circuits 
provides more than sufficient current for 
proper focus. The focus current is adjusted to 
bring the picture tube to precise focus by 
means of the Focus Control R201 which is in 
series with the parallel combination of R199 
and R200. This series combination is shunted 
across the Focus Coil. 

Since several stages oz the receiver re-
quire no more than half of the power supply 
output voltage for normal operation, these 
stages are connected in a series- parallel 
combination (See Figure 5). Connected in this 
manner, dropping resistors are eliminated, 
resulting in a more efficient use of the power 
supply output. Considering only the power 
supply connections, the sound detector driver 
V109, the ratio detector and first audio amp-
lifier V110, the audio output V111, and the 
sync clipper and sync output V112 are all con-
nected in parallel. 

The R.F. amplifier (V1), VHF oscillator 
and mixer (V2), the I.F. stages (V101, V102, 
V103 and V104) and Video amplifier (V106) are 
connected in parallel with the stabilizer circuit 
of V111 and get their plate supply from the cath-
odes of V109, V110, V111, and V112. The 
vertical amplifier V113B is connected in par-
allel across the above series string and 
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receives the full voltage of the power supply. 
Booster voltage from the cathode of the damper 
tube V116, that is added to the power supply 
voltage, furnishes the plate voltage for the 
parallel combination: V1 13A the vertical os-
cillator, V114 the A.F.C. and horizontal 
oscillator, and V115 the horizontal output. 

3. ANTENNAS 

3.01 Built- In Antenna: 

An antenna, that in some localities will 
eliminate the need of an external TV antenna, 
is built into the receiver. The built-in antenna 
lead that is coded with paint is the ground lead 
and is connected to the screw on the antenna 
terminal board marked "G". The built-in an-
tenna serves both the low (channel 2 to 6) and 
the high (channel 7 to 13) television bands. 

For the high band, section "A" is the 
wave folded dipole resonating at 200 mc. Sec-
tion "B" is the lead-in and section "C" a 
wave shorted stub resonating at 200 mc. For 
the low band, A, B, and C resonate at 70 mc. 

Figure 6. Schematic of Built-in Antenna 

The antenna is mounted on a cardboard 
form fastened in the cabinet. For proper op-

eration of the antenna, do not shorten or 
lengthen the leads as this will change the •re-
sonating frequencies. The results obtained by 
using the built-in antenna are limited by the 
distance between the receiver and the trans-
mitter and the location and type of building in 
which the receiver is used. 

Unless the signal transmitted by the tele-
vision station is of sufficient strength to reach 
the area where the receiver is located, NO 
television receiver can reproduce the picture. 
Due to the high frequencies used for television 
transmission, the signals reach only to the 
"line of sight". This is determined by the 
height of the transmitting and receiving an-
tennas. In addition, steel frame work buildings, 
mountains, hills etc. reflect the television sig-

nals so that even though the television station 
is only a short distance away, the built-in an-
tenna may not function satisfactorily. 

In loations where it is impossible to ob-
tain satisfactory results with the built-in 

8
1
-
9
 
3
0
V
d
 A
l
 

o 
trè 

rn 

©John F. Rider 



SPKR FIELD FOCUS 
COIL COIL 

POWER 

TRANSFCRWER 

AND 

RECTIFIER 

i-350V 

OR 
CHOKE 

C17IA 

L113 

C1716 

--------- C1284 

• -4V  
• 

CI72 

R198 

Figure 5. Block Diagram of Power Supply and Voltage Distribution System 

• • 

C141 V 10 

t I50V. 

VIII VII2 

I If I 
• me.v4/0 

ci2813j_Ri48 

1-1 R147 
t_ _ 

TUNER I-F'S — 

• • 

 • 

VI06 

VII3B 

BOOST]  
+400V 

VII3A 

+ 150V STABILIZER  
GRID OF VIII 

antenna, due to shielding effects of buildings or 
mountains or if the receiver is located too far 
from the television station, it will be necessary 
to install an external indoor or outdoor antenna. 

3.02 External Antenna: 

A proper antenna installation is the most 
impórtant factor in avoiding reflections in a 
picture, or a weak picture, although, in some 
localities where there are a number of stations 
operating, it may be impossible to eliminate all 
reflections. The Service Man should suggest 
the proper type of antenna to be used in the 
specific location and install and adjust the an-

tenna for the best picture quality. 
This television receiver has been designed 

to operate from a 300 ohm parallel lead 

transmission line. 

3.03 Connecting External Antenna to Receiver: 

1. Remove the two wires from the built-in 
antenna fastened to the two screws on 
the terminal board mounted on the rear 
apron'of the chassis and fasten the lead-
in from the external antenna under these 
screws. Tape the loose ends of the 
wires from the built-in antenna, as 
noisy reception would result if these 
wires come in contact with the antenna 
terminal screws. 

NOTE: If a co- axial transmission line is used, 
see that the shield of the co- axial cable 
is connected to the terminal marked "G". 

4. INSTALLATION 
4.01 Unpacking: 

The cabinet of this receiver is shipped in 
first class condition with considerable atten-
tion given to protecting the finish. Handle  
With Care. To remove the cabinet from the 
shipping container, turn the carton on its side 
and tear open the carton bottom flaps. Fold 
the flaps up along the side of the carton and 

turn the carton back up. Lift the carton up and 
off the cabinet. Tilt cabinet and carefully knock 
off the skid that is nailed to the bottom of the 

cabinet. Remove the screws in the cabinet 

VI 4 

back and swing back open. Check to see that 
all tubes are in place and firmly seated in their 
sockets. Check high voltage lead to see that it 
is connected to the CRT second anode connector 

socket on the bell of the tube. After inspection 
close cabinet back and reinsert and tighten 

the screws. 

4.02 Location of the Receiver: 

The receiver should be located to permit 
viewing from the proper distance. For best 
results in detail, the picture should be ob-
served from a distance of five to ten feet. 
Locate the receiver where no bright light will 
fall directly on the picture. Care should be 
taken not to block the ventilating holes in the 
back or the bottom of the cabinet. The back of 
the cabinet should be kept at least two inches 
away from a wall or other obstructing surfaces. 

5. OPERATING INSTRUCTIONS 
The receiver is adjusted at the factory and 

is ready. for operation after being connected to 
a 117 volt, 60 -cycle a.c. outlet. To set the 
receiver in operation, follow the procedure 
outlined under "Normal Operation". 

5.01 Normal Operation: 

1. Turn the Off-On Contrast control knob 
half-way clockwise; this will turn the 
receiver "On". Wait one minute for 
the tubes to warm-up to the proper op-
erating temperature. 

2. Turn the Tuning control to the desired 
channel and move the dial slowly over 
this point until the best quality picture 
is obtained. The Contrast control might 
require slight adjustment. 

3. Turn the Volume control to obtain the 
desired sound level. On some stations 
it may be necessary to make a slight 
readjustment of the tuning control to 
minimize noise in the sound. 

4. Adjust Off-On- Contrast control for de-

sired «contrast. 

5. To turn the receiver "Off", turn the 
Off-On- Contrast control completely 
counter- clockwise. Normally, only the 
main controls need be adjusted. At 
rare intervals it may be necessary to 
adjust the Auxiliary Controls due to the 
normal ageing of the tubes and other 
components. 

5.02 Auxiliary Control Adjustment: 

1. Turn the receiver "On" as described in 
paragraph " 1" of " Normal Operation". 

2. Adjust the Brightness control for mod-
erate brightness, below the point where 
the raster size increases. 

NOTE: If normal brilliance is not obtained 

at this point it may be necessary to ad-
just the Ion trap on the neck of the pic-
ture tube. For Ion trap adjustment, see 
"Ion Trap Magnet Adjustment" in sec-
tion 6.01. 

3. Turn the Brightness control counter-
clockwise until the raster just becomes 
invisible. 

4. Rotate the Tuning control to the desired 
channel and move the dial slowly over 
this point until the best quality picture 
is obtained. This may require adjust-
ment of the Contrast control to obtain 
the proper contrast between the blacks 
and whites of the pictirre, or adjustment 
of the Focus control for greatest clarity 
of the lines in the center of the raster. 

5. Adjust the Volume control to obtain the 
desired sound level. On some stations, 
a readjustment of the Tuning control 
may be necessary to minimize the noise 
in the sound. 

6. If the picture rolls or jumps vertically, 
turn Contrast control counter- clock-
wise to obtain a weak picture and adjust 
the Vertical Hold control until the pic-
ture remains stationary. Then readjust 
Contrast control. 

7. If the picture pulls to the right oe tears, 
adjust the Horizontal Hold control until 
the picture remains stationary on the 
screen then set the control in the center 
of the range in which it makes the pic-
ture stationary. This adjustment should 
also be made with the Contrast control 
set to obtain a weak picture. 

6. SERVICE NOTES 
All controls are adjustable without remov-

ing the chassis from the cabinet. The back of 
the cabinet must be opened for the Width and 
Horizontal Frequency adjustments that are on 
the top of the chassis. 
WARNING 

An A.C. interlock is provided at the rear of 
the receiver so that when the back is removed, 

the power is off. Bypassing the interlock in-
volves a shock hazard from the receiver high 
voltage power supply and the anode lead to the 
picture tube. Work on the receiver should not 
be attempted by anyone not thoroughly familiar 
with the precautions necessary when working 
on high voltage equipment. 

6.01 Adjustments & Operating Check: 

Remove the screws in the cabinet back and 
swing open the back. Connect an auxiliary 
power cord with suitable socket to the inter-
lock receptacle on the rear of the receiver 
chassis. 

I. ION TRAP MAGNET ADJUSTMENT - When 
making this adjustment do not exert pres-
sure on the neck of the picture tube. Posi-
tion the Ion trap for maximum brightness 
of the raster on the picture tube screen by 
moving the trap forward or backward and 
at the same time rotating it slightly around 
the neck of the tube. Reduce the brightness 
control setting until the raster is slightly 
above average brilliance. Adjust the Focus 
control until the line structure of the raster 
is clearly visible. Readjust the Ion trap for 
maximum brilliance. The final setting 
should be made with the Brightness control 
set to maximum position with which good 
line focus can be maintained. 

2. DEFLECTION YOKE ADJUSTMENT - Posi-
tion the Deflection Yoke as far forward as 
possible on the picture tube. If the lines of 
the raster are not horizontal, rotate the 
Deflection Yoke so as to make the top of the 
raster parallel with the top of the chassis, 
then tighten the yoke adjusting wing screw. 

3. FOCUS COIL ADJUSTMENT - The Focus 
Coil should be adjusted to be approximately 
perpendicular to the picture tube axis with 
the front surface of the focus coil housing 
approximately 15/32" from the rear sur-

face of the deflection and focus coil mount-
ing bracket. Center The Picture by adjust-
ing the three Focus Coil mounting nuts. If 
Focus Coil adjustment is made, the Ion 
trap may need readjustment, see " Ion Trap 
Magnet Adjustment". 

4. HEIGHT AND WIDTH ADJUSTMENT - Pic-
ture size is adjusted to slightly overscan 
the mask both vertically and horizontally 
by the width adjustment on top of the chassis 
and the Height Control that is accessible 
through a hole in the front chassis apron. 

5. HORIZONTAL OSCILLATOR ADJUST-
MENT - The Horizontal Oscillator may re-
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quire adjustment when installing the tele-
vision receiver. See "HORIZONTAL 
OSCILLATOR ALIGNMENT", Bulletin 

No. 412. 

6. VERTICAL LINEARITY ADJUSTMENT - 
The Vertical Linearity control has t h e 
effect of expanding the picture at an in-
creasing rate from the bottom to the top of 
the picture. Adjustment of this control has 
the greatest effect on the top portion of the 
picture, some effect on the middle and very 
little effect on the bottom of the picture. 
The Height Control and Focus control may 
need readjustment as a result of the change 
in position of the Vertical Linearity Control. 

6.02 Horizontal Drive Adjustment: 

The Horizontal Drive is a trimmer adjust-
ment on the rear chassis apron. This Control 
should normally be all the way out (minimum 
capacity). In some receivers, a white vertical 
line may appear in the raster under this con-
dition. If so, turn the trimmer screw in just 
far enough to eliminate the white line. The 
Width Control may need adjusting to reduce or 
increase the horizontal size. 

6.03 Horizontal Lock-in Adjustment: 

See " HORIZONTAL OSCILLATOR ALIGN-
MENT", Bulletin No. 412. 

6.04 Removing Picture Tube Window: 

The Picture Tube window may be removed 
from the cabinet by removing the four wood 
screws in the border of the window. 

6.05 Cleaning Picture Tube Window: 

See "CLEANING PICTURE TUBE 
WINDOW", page 16 

6.06 Removal of the Chassis from the Cabinet: 

(Be Sure Power is Disconnected) 

1. Remove the (slip-on type) knobs from the 
front panel controls. Remove the metal 
pointer from the tuning control shaft. 

2. Remove the screws in the cabinet back and 
swing open the back. 

3. Remove the built-in antenna leads from the 
antenna terminal board screws. 

4. Disconnect the speaker plug from the 
chassis socket on the rear apron. 

5. Remove the five hex head machine screws 
that secure the chassis in the cabinet. 
These are accessible from the bottom of 

the chassis shelf. 

6. Slide the chassis from the cabinet. 

7. To reinsert the television chassis in the 
çabinet, repeat steps 2 to 6 in reverse 
order, then proceed as follows: - 

(a) Replace the large and small knobs on 
the Volume Control and Off- On- Con-
trast control shafts. 

(b) Turn the tuning control completely 
clockwise to stop. 

(c) Push on the metal pointer over knurled 
portion of shaft so that the pointer is 
lined- up with the calibration mark of 
channel 13. 

(d) Push the dual knob on the Tuning con-
trol shaft. 

(e) Place the receiver in operation and 
tune in a station on a known channel. If 
the pointer is slightly to one side of the 
calibration mark, reset the pointer to 
the correct position. 

6.07 Removal and Replacement of the 

Picture Tube: 

HANDLING PRECAUTIONS - Do not remove 
or handle the picture tube in any manner unless 
heavy gloves and protective goggles are worn. 
KEEP THE TUBE AWAY FROM THE BODY 
WHILE HANDLING. 

1. Remove thé television chassis from the 
cabinet as outlined above. 

2. Disconnect the tube socket and high 
voltage anode lead from the picture 
tube. Remove the Ion Trap from the 
neck of the tube. 

3. Remove the corrugated paper around the 
neck of the picture tube within the focus 
coil. 

4. Loosen the Phillips head screw on the 
picture tube strap, near the top of the 
tube, sufficiently to unhook the strap from 
the chassis. 

5. Grasp the picture tube firmly with both 
hands along the outer edge and gently slide 
it out of the focus and deflection coils. 

CAUTION NEVER GRASP THE PIC-
TURE TUBE BY ITS NECK 
OR ALLOW PRESSURE TO 
BE EXERTED ON THE 
NECK. 

6. Place the picture tube face down, on a flat 
surface covered by a clean cloth, in a lo-
cation where it will not be disturbed. 

7. When the picture tube is ready to be re-
placed in the receiver chassis, slide the 
picture tube gently back into the deflection 
coils and focus coil until the center of its 
face surface extends 1-3.'32" beyond the 
front edge of the chassis and rotated so 
that the anode cap is 45° counter- clock-
wise from top when viewed from the front 
of the chassis. 

8. Bottom of tube should rest on the rubber 
strips on the two angle brackets on the 
front of the chassis. Also, see that the 
neck of the tube is centered in the focus 
coil. This centering must be accomplished 
by proper seating of the front part of the 
picture tube. DO NOT ALLOW PRESSURE 
TO BE EXERTED ON THE NECK OF THE 
TUBE. Fasten the picture tube strap. 

9. Slide the deflection coil bracket forward 
as far as possible until the rubber cushion 
fits snugly against the flare of the picture 
tube and the two grounding springs make 
good contact on the tube. Also make sure 
that the deflection coils are posit ioned 
firmly against the flare of the tube. 

10. Replace the corrugated paper around the 
neck of the picture tube. 

11. Replace the Ion Trap. 

12. Connect the anode (high voltage) lead to 
tube. 

13. Connect the tube socket to base of tube. 

6.08 Removal and Replacement of the R. F. Unit: 

1. Remove the two screws that hold the an-

tenna board to the rear chassis apron and 
unhook shielded antenna leads from clamps 
on the bottom of the side chassis apron. 

2. Unsolder - (a) blue lead to the lug on L101 
(b) the ground strap from the 

tuner to the chassis next to 
L101 

(c) the red, brown and black 
leads from the tuner. 

DO NOT CUT THE LEADS: KEEP THEM 
FULL LENGTH. Record the color coding 
of the wires and the terminals from which 
the wires were removed. 

3. Remove the three hex head screws that 
fasten the R.F. Unit to the front chassis 
apron and carefully remove the unit from 
the bottom of the chassis. 

4. To remove and replace Gear, Sleeve 
Assembly and Bracket: - 

(a) Remove the "C" washer that holds the 
gear sleeve to the tuner shaft. 

(b) Remove the gear sleeve and the two 
spring washers behind the gear. 

(c) To remove the gear on the bracket, 
remove the "C" washer and slide off 
the gear and the washer behind the 
gear. 

(d) To remove the bracket, remove the 
two hex head self tapping screws on the 
front of the tuner. 

(e) To replace Gear, Sleeve Assembly and 
Bracket, reverse the removal proced-
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ure in steps (a), (b), (c), and (d). Be 
sure the gears are firmly meshed, but 
loose enough to prevent binding. This 
adjustment is made by the hex head 
screw and lock- nut on the offset portion 
of the tuner bracket. After adjusting, 

tighten locknut. 

5. To install the new R.F. TUNER UNIT, re-
verse steps " 1" to " 3". Replacement of 
the R.F. Unit may also require a slight re-
adjustment of the 1st. I.F. Secondary Coil 
L101. 

6.09 Critical Lead Dress R. F. Unit: 

1. The Blue lead from the tuner to L101 should 
pass between the tuner ground strap and 
main chassis. 

2. The Red and the Black- Yellow lead from 
the tuner should be dressed around the 
lance in the main chassis and then doubled 
back to remove all slack from lance to I.F. 
strip terminal board. 

3. The Brown tuner lead should be dressed 
close to main chassis and directly to ter-
minal socket. 

6.10 Test Equipment: 

Equipment Needed 
A. Troolde Shooting 

Cathode- Ray Oscilloscope 

Voltage Calibrator 

Electronic Voltmeter 

B. I F . and Video Alignment 
R.F. Sweep Generator 
or Wobbulator 

Required Ch ee oldies 

Very high input impedance. 
Must readily synchronize 

with " Y" axis signal. Must 
have excellent frequency 
and phase response from 
10 cycles to at least two 
megacycles and should be 
capable of passing a 60 
cycle square wave without 
appreciable distortion. 
Must not compress input 
signal until a reasonably 
sized wave form appears. 
Wide range input attenu-
ator. 

Suitable for calibrating the 
amplitude of the wave 
shapes on the "Y" axis of 
the oscilloscope. 

Very high input impedance 
for d.c. voltage measure-
ments. Having at least 
one megohm of d.c. resist-
ance on the 3 volt scale. 

Frequency range 20 to 250 
megacycles, sweep width 

10-12 megacycles (adjust-
able). Output adjustable 
with at least . 1 volt maxi-
mum. Output constant on 
all range s. Center fre-
quency variable over the 
complete television spect-
rum of channels 2-13. Out-
put impedance 150 ohms 
unbalanced. 

O
Z
-
9
 
3
9
V
d
 A
l
 

70 

o 
ti) 

ITI 

©John F. Rider 



Signal Generator High frequency signal gen-
erator; minimum fre-
quency range 40-40 mc.; 
frequency calibrations re-
liable tobetter than 100KC; 
Attenuator should be ad-
justable and very accurate; 
modulation up to 30%. 

Cathode- Ray Oscilloscope Same as in " A". 

Probe Detector For connecting scope to 
circuits ahead of second 
detector. (See Fig. 7 for 
schematic diagram). 

Non- Capacitive Screwdriver Made of 1,4" fiber rod 
having screwdriver ends. 

INPUT 
220n 

500 
mmt 

P 

SW ,TCH 

 p7r7-dr-}  

12 K 

.001 

i220 -n-
Figure 7 Probe Detector 

6.11 Possible Failures: 

NOTE: The following failures and possible 
solutions will aid the serviceman to 
locate and remedy the trouble. 

Tubes should be changed first and if this 
will not remedy the trouble, check voltages. 

1. DEAD RECEIVER: 
a. A.C. interlock not making connection. 

b. Power cord broken, check cord at 
interlock. 

c. Power switch SW101 contacts open 
d. Primary winding of T108 open. 

2. NO RASTER OR SOUND BUT TUBES 
LIGHT UP: 

a. Low voltage rectifier tube V118 
b. Speaker plug disconnected. 
c. Open choke L115 
d. Open Focus roll L113. 

3. PICTURE BUT NO SOUND: 
a. Audio Tubes (V110, V111). 
b. Sound Det. Jriver tube (V109) 
c. Defective Speaker voice coil. 

• 
OU TPU T 

(TO SCOPE) 

• 

d. Receiver not tuned properly. 
e. T103 or T142 defective 

4. NO RASTER WITH SOUND PRESENT: 
a. Ion trap magnet not set properly. 
b. No high voltage cuased by 1B3 GT rec-

tifier, T107 Horizontal output trans-
former, V114, V115 or V116. 

c. C169 shorted or R197 open. 
d. Defective Picture tube. 

5. NO PICTURE OR SOUND WITH RASTER 
PRESENT: 

a. I.F. tubes V101, V102, V103 or V104 
b. 2nd. detector tube V105 or Video amp-

lifier V106 
c. R.F. Unit 
d. Antenna Lead-in 

6. NO VERTICAL DEFLECTION: 
a. Open Vert. Osc. Transformer T104. 
b. Shorted electrolytic capacitor C120 
c. Vertical Output Transformer T105 open 
d. Open deflection coil L112A 
e. V113 tube defective or burnt out 
f. C153 open . 
g. C152 shorted or R166 open 

7. NO HORIZONTAL DEFLECTION: 
a. Tubes V114, V115 or V116. 
b. Fuse F101 burnt out (Replace with same 

type and value) 
c. Horizontal B.T.O. Transformer T106 
d. Open deflection coil L112B 

8. SOUND BARS OR GRAIN IN PICTURE: 
a. Station not " tuned- in" properly 
b. Sound take-off Trans. T102 primary not 

adjusted properly. 
c. Microphonic tubes. (V2, V101, V102, 

V103 or V104) 
d. Oscillation in I.F. system due to lead 

dress or open by-pass capacitor. 
e. R.F. or I.F. not aligned properly. 

9. SIGNAL BUT NO VERTICAL SYNC: 
a. Defective vertical oscillator Trans. T104. 
b. V113 tube. 
c. Resistors R158, R159, or R160 open 
d. Vertical Hold Control R162 arm not mak-

ing good contact. 
e. Capacitors C148, C149 or C150defective 

10. SIGNAL BUT NO HORIZONTAL SYNC: 
a. Tube V114. 
b. C162A Plates grounded 
c. Capacitors C147 or C155 open. 
d. L111 or R204 open. 
e. Horizontal frequency adjustment of T106 

or Horizontal lock trimmer not proper-
ly adjusted. 

f. Horizontal Hold control R175 or re-
sistor R174 open 

11. SIGNAL BUT NO VERT. OR HORIZ. SYNC: 

a. Tubes V107 or V112. 
b. C144 or C145 open . 
c. R155 open 

12. SHADOWS IN CORNERS OF PICTURE: 
a. Ion trap magnet adjustment 
b. Misadjusted Focus Coil. 

13. "SNOW" IN PICTURE: 
a. Weak signal-, check antenna and lead-in. 
b. Noisy tube V2 in R.F. Unit.. 
c. Corona discharge from High Voltage 

power supply due to improper lead 

dress. 

14. SMALL PICTURE: 
a. Low line voltage 
b. Horizontal Drive trimmer not properly 

adjusted 
c. Width Inductance L110 shorted 
d. V116 tube 

15. PICTURE WITH VERTICAL LINES: 
AND HORIZONTAL NON- LINEARITY: 
a. V116 tube. 

16. WHITE VERTICAL BAR IN CENTER OF 
PICTURE: 

a. Horizontal Drive Trimmer not adjusted 
properly (See, " Horizontal Drive Ad-
justment", 6.02). 

6.12 Critical lead Dress: 

CIRCUIT OR LEAD 

R.F. TUNING UNIT: 
1. Blue lead from tuner to L101 should 

pass between tuner ground strap and 
main chassis. 

2. The Red and Black- Yellow lead from 
the tuner should be dressed around the 
lance in the main chassis and then 
doubled back to remove all slack from 
lance to I.F. strip terminal board. 

3. The Brown Tuner lead should be 
dressed close to main chassis and di-
rectly to terminal socket. 

I.F. STRIP: 
4. All leads running parallel to the I.F. 

strip should be dressed away from the 
strip as far as possible, and down to 
chassis. 

PICTURE TUBE: 
S. Picture tube grid coupling capacitor 

.05 mfd, 400 V., C123 should be wired 
and dressed away from the chassis. 

DISC CAPACITORS: 
6. All composition disc type capacitors 

wherever used should be wired with 
leads as short as possible. 

PEAKING COILS: 
7. All peaking coils should be wired with 

short leads. Note connections before 
removing: when replacing, connect in 
the same manner. 

A.G.C. NEUTRALIZING CAPACITOR C126: 
8. The variable capacitor (transmission 

line) C126, should be dressed away 
from the I.F. strip. 

RATIO DET. TRANS. T102: 
9. The 22 ohm resistor. R143 and the 27 

K ohm resistor. RI44, connected to 
terminal " B' of T102, the ratio de-
tector transformer, should be wired 
with short leads, as should be the 1000 
mmf. capacitor CI33. 

OUTPUT TUBE VIII: 
10. The Blue lead going from pin 3 of the 

6V6GT Audio Output tube. V111 to lug 
5 of the speaker socket 5101, should be 
reasonably free of slack so as to stand 
above other wiring. 

CONTRAST CONTROI.: 
11. The White lead from the 22 ohm re-

sistor. R121 on pin 7 of the 6AU6 Video 
Amplifier. V106. socket to the contrast 

control, should pass under other wiring 
and be dressed close to the chassis. 
The end going to the contrast control 
should be dressed against the shield 

away from the audio coupling capac-
itors, C138 and C139, on the Volume 

Control. 

VERTICAL INTEGRATOR: 
12. In receivers using separate compon-

ents in the integrator circuit. capac-
itors C148, .002 mfd., 600 V: CI49, 
.005 mfd. 600 V: C150, . 005 mfd. 600 V. 
should be dressed to the chassis. 

VERTICAL CIRCUIT: 
13. All leads that cross (vertical circuit) 

terminal board next to the H.V. shield 
should be dressed to lay directly over 
the terminal board mounting foot in 
order to assure clearance in mounting 
shield. 

14. The Red and the Red- Black lead in the 
vertical circuit should be placed under 
the .0047 mfd, capacitor lead and over 
the terminal board mounting foot. then 
dressed away from main chassis and 
behind center of control shield. 

HORIZONTAL OUTPUT: 
15. The fiberglass tubing on the 6BQ6 GT, 

V115, plate cap lead should be placed 
all the way up on the lead toward the 
plate connector. 

16. The 6BQ6 GT, V115, grid lead to the 
Horizontal Drive trimmer should be 
dressed away from the chassis, short 
enough to stand above other wiring. 

DEFLECTION YOKE: 

17. Knots in deflection yoke leads should 
be loose enough to use up slack and 
keep leads under yoke bracket away 
from tubes. 

HIGH VOLTAGE: 
18. The plate cap lead and the filament 

leads of the 1B3 GT tube, V117, should 
be dressed to assure maximum clear-
ance between them. 

HIGH VOLTAGE COMPARTMENT: 
19. Each lead leaving the H.V. compart-

ment should be dressed to the chassis 
with no overlapping of leads to insure 
clearance when the H.V. shield is 
placed in position. 

ANODE LEAD: 

20. Force anode lead through slot in anode 
support (W-149322) before doubling 
over. Do not crease anode support. 
This will secure the anode lead. 

6.13 Alignment and Adjustment Notes: 

1. The sound I.F. and video I.F. carriers of 
this receiver are 21.9 megacycles and 26.4 
megacycles respectively. Sound I.F. fre-
luency 4.5 mc. 

2. When the television receiver is repaired or 
aligned, always turn the chassis on its side 
with 1.F. strip and R.F. Tuning unit up and 
block up the deflection coil mounting bracket 
to prevent the tube from resting on the 
bench. 

3. Never disconnect the speaker while the 
power is on as the filter choke mounted on 
the speaker is in the B• circuit. 

4. If the television receiver must be operated 
with the picture tube removed from the 
chassis, tape or cover the exposed end of 
the high voltage anode lead. 

5. All lead connections from the signal gen-

erator and wobbulator must be shielded. 
Keep the exposed ends and ground leads as 
short as possible (about one inch). 

6. Always locate the ground lead connections 
as close as possible to their respective 
-hot" leads in the television receiver 
chassis. 

7. The wobbulator, signal generator output, 
and contrast control must be kept low 
enough to prevent over loading the tele-
vision circuits. 

8. The alignment procedure must be followed 
in the order shown in Bulletin No. 412. 

MODELS 11-441MU, 
11-461WU, 11-471BU, 
Ch. 320 
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Symbol 

VI 
V2 
V1010 
V102 
V103 
V104 
V105 
V106 
V107 

V108 

Tube Type Function 

6CB6 
12AT7 
6AU6 
6A1r6 
6AU6 
6AG5 or 6BC5 
6AL5 
6AU6 
12AU7 

12LP4A 

TUBE COMPLEMENT 

Symbol Tube Type Function 

R. F. Amplifier 
V. H. F. Oscillator & Mixer 
1st. I. F. Amplifier 
2nd. I. F. Amplifier 
3rd. I. F. Amplifier 
4th. I. F. Amplifier 
2nd. Detector & A. G. C. Delay 
Video Amplifier 
D. C. Restorer, Sync Take-off & 

A. G. C. Ampl. 
Picture Tube 

V109 
V110 
VIII 
V112 
V113 
V114 
V115 
V116 
V117 
V118 

6AU6 
6T8 
6V6GT 
6SL7GT 
6SN7GT 
6SN7GT 
6BQ6GT 
6W4GT 
1B3GT 
5U4G 

Sound Det. Driver 
Sound Det. & 1st Audio Ampl. 
Audio Output 
Sync Clipper & Sync Output 
Vert. Ose. & Vert. Ampl. 
A. F. C. & Horiz. Oscillator 
Horizontal Output 
Horizontal Damper 
H. V. Rectifier 
L. V. Rectifier 

SOCKET VOLTAGE TABLE 

The following voltages are measured with an electronic voltmeter from socket lugs to ground (chassis) while the set is operating 
on a 117 volt, 60 cycle A. C. current. Controls are set to obtain a normal picture with + 10 volts D. C. on grid (Pin 2) of the picture 
tube. Some A. C. voltages measured between socket lugs as noted. 

Voltages may vary depending upon the setting of the various controls. 

Sy 

VI 
V2 
VI 
VI 
VI 
VI 
VI 
V1 
VI 
VI 

VI 

VI 

VI 

V1 

VI 
V 
V 
V 

V 
V 

nbol Tube Type Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 

6CB6 -O 1 0.9 Gnd. *6.3 120 115 Gnd. ... .... 
12AT7 140 -2.7 Gnd. Gnd. Gnd. 110 -6 Gnd. *6.3 

01 6AU6 -3.6 Gnd. *6.3 Gnd. 142 142 <0.1 
02 6AU6 -3.6 Gnd. *6.3 Gnd. 138 138 <0.1 
03 6AU6 O Gnd. '6.3 Gnd. 135 135 1.1 
04 6BC5or6AG5 0 1.1 Gnd. *6.3 135 135 1.1 
05 6AL5 Gnd. -3.6 *6.3 Gnd. A-0.7 Gnd. -0.7 
06 6AU6 -0.8 Gnd. *6.3 Gnd. 115 125 1.9 ... .... 
07 12AU7 7.4 Gnd. 21 *6.3 *6.3 A-20 -0.7 2:à Gnd. 
08 12LP4A Gnd. 10 .... (Pin 10) (Pin 11) (Pin 12) (Anode) 

220 40 *6.3 8000 
09 6AU6 150 150 3to4 4to3 200 200 160 .... 

*6.3 *6.3 
10 6T8 140 135 140 4 to5 5to4 150 150 98 235 

*6.3 *6.3 
11 6V6GT N. C. 2 to 7 320 330 135 N. C. 7 to 2 150 

'6.3 *6.3 
12 6SL7GT 130 300 150 120 345 150 7to8 8t,o7 

*6.3 *6.3 
13 6SN7GT -33 125 Gnd. 0 330 12 *6.3 Gnd. 
14 6SN7GT -95 245 Gnd. -11 185 -7 *6.3 Gnd. 
15 6BQ6GT N. C. *6.3 N. C. 150 -25 W. J. Gnd. Gnd. 
16 6W4GT N. C. W. J. 390 N. C. 240 N. C. 7 to 8 8 to 7 

*6.3 *6.3 
17 1B3GT .... .... .... .... 

.375 18  5U4G 
.... 
N. C. 375  W. J. *380 N. C. •.38ii N. C. 

All voltages plus volts unless otherwise noted. 
The following symbols denote: 

=A. C. voltage 
N. C. = No connection 
W. J.=Wiring junction 

I. F. ALIGNMFNT: 

< --- less than 
• = A.G.C. voltage (variable 'with signal strength) 

ALIGNMENT PROCEDURE 

1. Connect a short clip lead from B- (-4 volts; white wire on C171) to the A.G.C. lead (orange wire).of the 
I.F. stages on the terminal board mounted to the I.F. strip close to L102. 

2. Connect an electronic voltmeter across the 2nd Detector load resistor R117. 

3. Set tuner near low frequency end of range, approximately 4 to 5 turns clockwise, at a point where there 
are no spurious responses. 

4. Connect signal generator to the antenna terminals of the receiver (ground lead of generator to ground 
terminal of antenna terminal board). If when connected in this manner the signal from the generator is 
not of sufficient strength for indication on the electronic voltmeter, connect " hot" lead of signal gener-

ator through a 1000 mmf. capacitor to the junction of L101 and the 100 mmf. capacitor C101. 

5. Set signal generator to 24 mc. and adjust L105 for maximum meter deflection, limiting meter deflection 
to 2 volts d.c. by adjusting input attenuator. 

6. Reset signal generator to 22.2 mc. and tune L104 in a similar manner. 

7. Next set signal generator to 26.55 mc. and tune L103. 

8. Reset signal generator to 22.9 mc. and tune L102. 

9. Repeat steps 5, 6, 7 and 8. 

MODELS 11-441MU, 
11-461WU, 11-471BU, 
Ch. 320 

10. If signal generator was connected to the junction of L101 and C101 for steps 5, 6, 7, and 8, remove the 
generator from this point and connect the signal generator to antenna terminals. Set generator to 25.5 
mc. 

11. Set tuner near low frequency end of range approximately 4 to 5 turns clockwise at a point where there are 
no spurious responses. 

12. Adjust L101 for maximum meter deflection. 

13. Disconnect signal generator and electronic voltmeter. 

14. To check alignment on oscilloscope: 

(a) Connect the oscilloscope across the 
detector load resistor R117. 

(b) Connect sweep signal generator to 
antenna terminals. Set the genera-
tor to sweep from 20 mc. to 30 mc. 
and adjust output to provide a 2 volt 
peak to peak signal on the scope. 

(c) Connect marker generator to sweep 
generator output leads and adjust to 

provide markers at 21.9 mc., 22.9 mc., 
24 mc., 25.5 mc. and 26.4 mc. 

(d) Observe curve and position of markers 
(See response curve). 21.9 mc. should 
be approximately 70% down from the 
peak and 20.4 mc. approximately 43% 
down. 

OVERALL RESPONSE CURVE 
SIGNAL CONNECTED TO ANTENNA TERMINALS 

15. Disconnect generators, scope and the clip lead from B- to the A.G.C. terminal. 
SOUND ALIGNMENT: 

1. Connect "hot" lead of signal generator to grid (pin # 1) of V106. Set signal generator to 4.5 me. with 400 
cps. amplitude modulated 30% or greater. 

2. Connect scope to picture tube grid (pin # 2) through a detector probe. 

3. Connect two 100 K ohm resistors (matched within 1%) in series across R142. Connect common lead of 
the electronic voltmeter to junction of the matched 100 K ohm resistors and to D. C. lead to the + 150 volt 
point at junction of C135 and R142 on the lug of T101. 

4. Using a high level signal input and with the contrast control set at maximum, tune the sound take-off trans-
former (T101) primary adjustment (bottom of chassis) for minimum deflection on the scope. 

5. Reduce signal input to below limiting in V109 and adjust sound take-off transformer (T101) secondary (top 
of chassis), and ratio detector transformer (T102) primary (top of chassis) for peak meter reading. 

6. Repeat steps 4 and 5. 

7. Transfer D. C. lead only of the electronic voltmeter to junction of R144 and C137. 

8. Return to high level input, for limiting in V109 and adjust ratio detector transformer (T102) secondary 
(bottom of chassis) for zero meter reading. 

9. Remove the two 100 K ohm resistors, and all test equipment from the receiver. 

A.G.C. NEUTRALIZING CAPACITOR ADJUSTMENT: 

Adjust C126 (loop of transmission line under chassis) to neutralize amplifier by changing spacing in 
center of leads. Adjust with no signal input to the receiver. Remove one of the I.F. tubes from the 
receiver and set the Contrast control completely counter- clockwise. Neutralization is accomplished 
when no change in the A.G.C. amplifier D.C. output voltage is noticed (measured between cathode and 
ground) while an 0.1 mfd. capacitor is intermittently connected between the A.G.C. amplifier grid 
and ground. 

HORIZONTAL OSCILLATOR ALIGNMENT: 

1. Tune receiver to a television signal and adjust contrast control for normal picture, below limiting in the 
video amplifier (V106). 

X1 
o 
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2. Adjust the horizontal frequency adjustment (top of T106) and the horizontal hold control until picture is in 
sync. 

3. Connect scope to terminal #5 of the horizontal blocking osCillatOr transformer (T106) with a 10 mmf. cap-
acitor in series and adjust the horizontal BTO trap (bottom of T106) for the following wave form: keeping 
raster in sync by adjusting the horizontal hold control, frequency control and/or horizontal lock adjustment. 

Adjust so that the peak of pulse 
is equal or 10% higher than 
peak of sine wave. 

4. Turn the horizontal hold control fully clockwise. Adjust the horizontal frequency control (top of T106) by 
turning out until the raster is just out of sync, and then turning the frequency control in slowly until the 
raster is just ready to fall into sync (indicated by a wide black vertical or diagonal horizontal blanking bar). 

HORIZ FR. ...sTNENT 

A FC 
HORIZ OSC 

HORIZ 
DAMPER 

HORIZ OUTPUT 

REMOVE THIS PLATE TO SERVICE H V 
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5. Turn the horizontal hold control fully counter-clockwise, Picture should normally be in sync. Remove 
the signal by tuning off the station, then retune to the signal. If more than seven bars are present, ad-
just the Horizontal Lock trimmer slightly counter-clockwise, until five to seven bars appear before the 
picture falls into sync when the Horizontal Hold control is set in the extreme counter-clockwise position. 
If less than five bars are present, adjust the Lock trimmer clockwise. As the lock-in trimmer adjustment 
effects the horizontal frequency, the adjustments of both the horizontal frequency control and the lock-in 
trimer must be repeated until the conditions outlined above, in steps 4 and 5, exist simultaneously at the 
extreme positions of the Horizontal Hold Control. Check pull- in range. Pull- in range should he 120° 
minimum and 2200 maximum. 

6. The final setting of the Horizontal Hold control should be made with a very weak picture. 

Rotate the dial on and off the station, and set the Horizontal Hold control so that the picture returns 
completely in sync. 
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NOTES: 
1A. SOCKET VOLTAGES MEASURED WITH AN ELEC-

TRONIC VOLTMETER CONNECTED FROM SOCKET 
LUG TO CHASSIS. 

B. SUPFLY VOLTAGE 117V. 60 CYCLE AC. 

C. VOLTAGE MEASURED WITH CONTROLS SET TO OB-
TAIN A NORMAL PICTURE AND + 10 VOLTS DC. ON 
GRID PIN 2 OF PICTURE TUBE. 

D. VOLTAGES MAY VARY DEPENDING UPON THE 
SETTING OF THE VARIOUS CONTROLS. 

2. K = 1000 < = LESS THAN. 

3. ALL CAPACITANCE VALUES IN MMF. AND ALL 
RESISTANCE VALUES IN OHMS UNLESS OTHERWISE 
NOTED. 

4. DIRECTION OF ARROWS AT CONTROLS INDICATES 
CLOCKWISE ROTATION. 

5. IN SOME RECEIVERS C148, C149, C150, R158, R159, 
AND R160 ARE A RESISTOR-CAPACITOR UNIT 
(PART NO. W-149878). SEE DIAGRAM ABOVE. 

6. ON SOME SETS LUG 2 OF V103 IS CONNECTED TO 
GROUND AND NOT TO LUG 7. THESE SETS ARE 
EQUIPPED WITH A 6AU6 TUBE. BY CONNECTING 
LUG 2 TO LUG 7 AS SHOWN BY THE SOLID LINES IN 
SCHEMATIC, EITHER A 6AG5, 6AU6, OR 6BC5 TUBE 
MAY BE USED IN THE V103 SOCKET. WHEN RE-
PLACING THIS TUBE, RE- ALIGN THE 3RD. I.F. STAGE. 

7. IN EARLY PRODUCTION RECEIVERS C140 IS CONNECT-
ED AS SHOWN BY DOTTED LINES. IN LATER PRO-
DUCTION RECEIVERS, C140 IS CONNECTED AS SHOWN 
BY SOLID LINES TO PREVENT PARASITIC OSCILLA-
TION IN THE AUDIO OUTPUT TUBE. 
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REPLACEMENT PARTS LIST 

Description 

NIAIN CHASSIS 

Capacitor, 100 mfd., 500 v., ceramic 
Capacitor, .004 mfd., 500 v. Two Section 
Capacitor, .004 mfd., 500 v. disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v.odisc ceramic 
Capacitor, 100 mmf., 500 v., ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, 100 mmf., 500 v., ceramic 
Capacitor, .004 mfd., 500 v. Two Section 
Capacitor, .004 mfd., 500 v. disc ceramic 
Capacitor, .005 mfd.. 500 v.. disc ceramic 

Symbol 
No. 

C110 
C111 
C112 
C113 
C114 
C120A 
C120B 
C120C 
C121 
C122 
C123 

Part No. 

C-144675-2 
C-144675-2 
C-137727-103 
C-144675-2 
C-144675-2 
B-149105 

Part of T101 
Part of T101 
39001-17 

2 

GROUND 

Description 

GREEN 
LEAD 
TIO4 

Capacitor, .005 mfel., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, 5 mmf., 10%, 500 v., ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, 10 mfd., 475 v. 

'Three Section Capacitor, 10 mfd., 475 v. 
Capacitor, 4 mfd., 350 v. Liectrowtic 
Capacitor, 22 mmf., 101 ¡, 500 v., ceramic 
Capacitor, 33 mmf., 5%, 500 v., ceramic 
Capacitor, .05 mfd., 600 v., paper 
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C124 39001-19 
C125 39001-19 
C126 AW-148980 
C127 C-144675-2 
C128A B-149061 
C128B 
CI28C 
C129 C-144675-2 
C130 Part of T102 
C131 Part of T102 
C132 W-137398-4 
C133 C-137727-110 
C134 C-144675-2 
C135 B-149211 
C136 C-144675-2 
CI37 39001-11 
C138 39001-13 
C139 39001-13 
C140 39001-73 
C141 B-146725 
C142 39001-11 
C143 C-144675-2 
C144 39477-41 
C145 B-137498-17 
C146 B-137498-28 
C147 B-137498-17 
•C148 39001-74 
•C149 39001-11 
•C150 39001-11 
C151 39478-39 

C152 C-146434-3 
C153 39001-19 
C154 39001-17 
C155 39477-37 
C156 39001-87 
C157 39001-80 
C158 B-137498-47 
C169 C-148813-1 
C160 B-137498-58 
C161 B-137498-3 
C162A B-132386-17 
C162B 
C165 39001-17 
C166 39001-19 
C167 B-148317-2 
C168 B-148317-2 
C169 W-147994 
C171A B-146633 
C171 B 
C172 B-149038 
C173 39001-80 
C174 39001-14 
C175 39001-87 
C176 B-148317-4 
C177 C-144675-2 
C178 C-144675-2 
C179 C-144675-2 
C180 C-144675-2 
C181 Part of Ll 12B 
R101 39375-77 
R102 39374-11 
R103 39373-14 
R104 39373-14 
R105 39373-14 
R106 39373-54 
R107 39373-14 
R108 39375-69 
R109 39374-11 
R110 393373-14 
R111 39375-71 
R112 39374-13 
R113 39373-14 
R144 39375-69 
R115 39374-13 
R116 Part of L106 
R117 39375-65 
R118 39373-14 
RI19 39374-49 
R120 39374-224 • 
R121 39374-5 • 
RI22 Part of L108 
R123 39374-35 
R124A C-148854 
R124B 
R125 39374-133 
9 39375-213 

(apacltor, . 1 mfd., 600 v., paper 
Capacitor, .1 mfd., 600 v., paper 
Capacitor, 3 mmf., Transmission Line 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, 40 mfd., 475 v. 
Capacitor, 40 mfd., 250 v. Three Section 

El 1 Capacitor, 100 mfd., 25 v. ect Y tI'e 
Capacitor., .005 mfd., 500 v., disc ceramic 
Capacitor, 10 mmf. 
Capacitor, 100 mmf. 
Capacitor, 2.2 mmf., 500 v. 
Capacitor, 1000 mmf., 10' c, 500 v., ceramic. 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, 10 mfd., 25 V., Electrolytic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 600 v., paper 
Capacitor, .01 mfd., 600 v., paper 
Capacitor, .01 mfd., 600 v., paper 
Capacitor, .00025 mfd., 600 v., paper 
Capacitor, 40 mfd., 300 v., Electrolytic 
Capacitor, .005 mfd., 600 v., paper 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .01 mfd., 600 v., molded paper 
Capacitor, 120 mmf., 10';., 500 v., mica 
Capacitor, 390 mmf., 5' 500 v., mica 
Capacitor, 120 mmf., 10%, 500 v., mica 
Capacitor, .002 mfd., 600 v., paper 
Capacitor, .005 mfd., 600 v., paper 
Capacitor, .005 mfd., 600 v., paper 
Capacitor, .0047 mfd., 10 à, 600 v., molded 

paper 
Capacitor, .1 mfd., 10« à, 400 v., paper 
Capacitor, . 1 mfd., 600 v., paper 
Capacitor, .05 mfd., 600 v., paper 
Capacitor, .0022 mfd., 600 v., paper 
Capacitor, .25 mfd., 600 v., paper 
Capacitor, .02 mfd., 600 v., paper 
Capacitor, 200 mmf., 5' à, 1000 v., mica 
Capacitor, .01 mfd., 400 v., paper 
Capacitor, 1500 mmf., 5%, 5000 v., mica 
Capaciteir, 500 mmf., 5%, 500 v., mica 
Capacitor, Trimmer',1, w„ section 
Capacitor, Trimmer r " 
Capacitor, .05 mfd., 600 v., paper 
Capacitors . 1 mfd., 600 v., paper 
Capacitor, .5 mfd., 600 v., paper 
Capacitor, .5 mfd., 600 v.,'paper 
Capacitor, .00047 mfd., 10,000 v. 
Capacitor,A0 mfd., 475 v. Two Sec tion 
Capacitor, 40 mfd., 475 v. • • - 
Capacitor, 500 mfd., 10 v., Electrolytic 
Capacitor, .02 mfd., 600 v., paper 
Capacitor, .015 mfd:, 600 v., paper 
Capacitor, .2§ mfd., 600 v., paper 
Capacitor, .2 mfd., 200 v., paper 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitbr, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, 56 mmf., 1,000 v.; mica 
Resistor, 15,000 ohm,"5cj, 1 w. 
Resistor, 68 ohm, 10' ;, 14 w. 
Resistor, 100 ohm, 2 VV• 
Resistor, 100 ohm, 12 w. 
Resistor, 100 ohm, 1 w. 
Resistor, 10,000 ohm, 1 2 w. 
Resistor, 100 ohm, 1(, w. 
Resistor, 6800 ohm, 5%, w. 
Resistor, 68 ohm, 10%, 32 W. 
Resistor, 100 ohm, 10' à, 1:» w. 
Resistor, 8200 ohm, 5%, 1 w. 
Resistor, 100 ohm, 10' à, 3 w. 
Resistor, 100 ohm, 3 w. 
Resistor, 6800 ohm. 5%, 12 w• 
Resisto,, 100 ohm, 10%, 1 2 w. 
Resistor, 10,000 ohm, 5%, w. 
Resistor, 4700 ohm, 5%, 4; 3.i. 
Resistor, 100 ohm, w. 
Resistor, 100,000 ohm, log, 32 w. 
Resistor, 82,000 ohm, 10%, 2 W. 
Resistor, 22 ohm, 10%, L, w. 
Resistor, 22,000 ohm, 10%, 1» w. 
Resistor, 6800 ohm, 10%, 1 w. 

Control, Volume, 1 megohm Two 
Control, Contrast, 1000 ohm Section 
Resistor, 47,000 ohm, 10%, 1 w. 
Resistor, 4700 ohm, 5' ; 1 w. 

R12.7 I 39374-31 Resistor, 3300 ohm, 10' 
R128 39374-51 Resistor, 150,000 ohm, 10' à, 1,2 w. 
R129 I 39374-49 Resistor, 100,000 ohm, 10' à, 1;2 w. 
R130 39374-51 Resistor, 150,000 ohm, 10' '2 w. 
R131 1 39374-60 Resistor, 820,000 ohm, 10%, 12 w. 
R132 ! 39374-45 ; Resistor, 47000 ohm, 10' à, L. w. 
R133 39374-28 i Resistor, 1800 ohm, 10' à, 12 w. 

•See Note 5 on Main Chassis Schematic Wiring Diagram. 

RI34 
R136 
R136 
RI37 
R138 
R139 
R141 
R142 
R143 
R144 
R145 
R146 
R147 
R148 
R149 
R150 
R151 
R152 
R153 
RIM 
R155 
R156 
R157 
*R158 
*U159 
•R160 
R161 
R162 
R163 
R164 
R165 
R166 
R167 
R168 
R169 
R170 
R171 
R172 
R173 

39374-121 
II- 14t1966 
39374-220 
39374-219 
, 39374-214 
:39:374-17 
39374-133 
39375-79 
39374-5 
39374-42 
39373-107 
39374-49 
39375-129 
39375-97 
39374-196 
39373-33 
39375-89 
39375-103 
39375-107 
38373-92 
39874,40 
39S13100 
393741-35 
39374-41 
39374-36 
39374-36 
39374-63 
B-148952 
39374-37 
39374-61 
B-148964 
39374-31 
39374-69 
39374-36 
B-148965 
39374-22 
Part of L112 
Part of L112 
39373,33 

R174 
R175 
R176 
R177 
R178 
R179 
R180 
R181 
R182 
R183 
R184 
R187 
R188 
R189 
R191 
R192 
R193 
R194 
R195 
R196 
RI97 
R198 
R199 
R200 
R201 
R202 
R203 
R204 
R205 
L101 
L102 
L103 
L104, 
L105 
L106 
L107 
L108 
L109 
L110 
L111 
L112A 
L112B 
L113 
L114 
L115 
T101 
T102 
T103 
T104 
T105 
T106 
T107 

39374-47 
B-148953 
39374-137 
39374-71 
39374-60 
39374-36 
39374-51 
39374-51 
39375-97 
39374-37 
39374-41 
39374-135 
39374-27 
39373-92 
39374-220 
39374-219 
39374-29 
39374-46 
39374-40 
B-149127 
39374-141 
39374-93 
39374-195 
39374-195 
B-148951 
39375-119 
39373-1 
39374-51 
39375-71 
AW-146763 
AW-146582 
AW-146583 
AW-147974 
AW-148983 
AW-149357 
AW-146889 
AW-149242 
AW-1 46839 
AW-148978 
AW-I 48440 
AC-148887-6 

AB-148971 
AW-146855 
B-14475 
AC-146782 
C-146874 
B-149476 
B-146842-3 
B-149263 
AC-146698 
AC-149146 

Resistor, 4700 ohm, 10' j, 1 w. 
Control, Brightness (40,000 oh)i1) 
Resistor, 39,000 ohm, 10', à, 2 w. 
Resistor, 33,000 ohm, 10' à, 2 w. 
Resistor, 12,000 ohm, 10%, 2 w. 
Resistor, 220 ohm, 10' à, 1 w. 
Resistor, 47,000 ohm, 10' 1 w. 
Resistor, 18,000 ohm, 5%, 12 w. 
Resistor, 22 ohm, 10' 2 w. 
Resistor, 27,000, 10' à, L, w. 
Resistor, 10 megohm, 1 w. 
Resistor, 100,000 ohm, 10' à, 1., W. 
Resistor, 2.2 megohm, 5' 1 2 "1:V. 
Resistor, 100,000 ohm, 5' 1 w. 
Resistor, 390 ohm, 10' ;,, 2 w. 
Resistor, 1000 ohm, 1 w. 
Resistor, 47,000 ohm, S', 1., w. 
Resistor, 180,000 ohm, 5', !., w. 
Resistor, 270,000 ohm, 5' à, 1:2 w. 
Resistor, 1 megohm, 1.; w. 
Resistor, 18,000 ohm, 10%, 1 2 w• 
Resistor, 3.3 megohm, I, w. 
Resistor, 6800 ohm, 10%, 12 w. 
Resistor, 22,000 ohm, 10%, 12 w. 
Resistor, 8200 ohm, 10' ! (2 w. 
Resistor, 8200 ohm, log, 2 W. 

Rrisistor, 1.2 megohm, 10rà, 1,2 w. 
Control, Vertical Hold ( 1.5 megohm) 
Resistor, 10,000 ohm, 10' , w. 
Resistor, 1 megohm, 10%, I w. 
Control, Height (2.5 megohm) 
Resistor, 3300 ohm, 10' w. 
Resistdr, 2.2 megohm, 10' ; , 2 w. 
Resistor, 8200 ohm, 10' à, 1 w. 
Control, Vertical Linearity (5000 ohm) 
Resistor, 560 ohm, 10' à, I 2 w. 
Resistor, 1000 ohm, 10' W. 
Resistor, 1000 ohm, 10' 2 W. 
Resistor, 1000 ohm, ' 2 W. 

Resistor, 68,000 ohm, 10%, W. 
Control, Horizontal Hold (50,000 ohm) 
Resistor, 100,000 ohm, 10%, 1 w. 
Resistor, 2.7 megohm, 10%, 1? w. 
Resistor, 820,000 ohm, 10%, 3 w. 
Resistor, 8200 ohm, 10%, 34 w. 
Resistor, 150,000 ohm, 10%, 14 w. 
Resistor, 150,000 ohm, 10%, 4 w. 
Resistor, 100,000 ohm, 5%, w. 
Resistor, 10,000 ohm, 10%, 4 w. 
Resistor, 22,000 ohm, 10%, 14 w. 
Resistor, 68,000 ohm, 10%, 1 w. 
Resistor, 1500 ohm, 10%, w. 
Resistor, 1 megohm, 32 w. 
Resistor, 39,000 ohm, 10%, 2 w. 
Resistor, 33,000 ohm, 10%, 2 w. 
Resistor, 2200 ohm, 10%, w. 
Resistor, 56,000 ohm, 10%, 3 w. 
Resistor, 18,000 ohm, 10%, 4 w. 
Resistor, 1300 ohm, 10%, 13 w. 
Resistor, 220,000 ohm, 10%, 1 w. 
Resistor, 22 ohm, 10%, 1 w. 
Resistor, 330 ohm, 10%, 2 w. 
Resistor, 330 ohm, 10%, 2 w. 
Control, Focus (650 ohm) 
Resistor, 820,000 ohm, 5%, 4 w. 
Resistor, 10 ohm, 1(2 w. 
Resistor, 150,000 ohm, 10%, 1 w. 
Resistor, 8200 ohm, 5%, 16 w. 
Coil, 1st I. F. 
Coil, 2nd I. F. 
Coil, 3rd I. F. 
Coil, 4th I. F. 
Coil, 5th I. F. 
Coil, Video Peaking 
Coil, Video Peaking 
Coil, Video Peaking 
Coil, Video Peaking 
Induction, Width 
Coil, Delay 
Yoke, Deflection A h, 
Yoke, Deflection • `'ssern "'Y 
Coil Assembly, Focus 
Coil, R. F. Choke 
Choke, Filter (50 ohm) 
Transformer, Sound Take-Off 
Transformer, Ratio Detector 
Transformer, Output 
Transformer, Vertical Blocking Osé. 
Transformer, Vertical Output 
Transformer, Horizontal Ose. 
Transformer, Horizontal Output 

T108 C-148975 
F101 W-144898-1 
SW101 Partof R124A 
IC101 W-160426 
IC102 W-160426 
IC103 W-160426 
IC104 W-160426 
IC105 W-160426 
IC106 39012-103 
IC107 39012-96 
IC108 39012-96 
IC109 39012-97 
IC110 39012-97 
SP101 138762-5 
SIOI W-148790 
CA101 C-I32300-6 
P101 G-131500-2 
P102 W-139900 

B-149160-1 
AD-149064-1 
AB-148853 
W-148854 
W-148855 
W-147883 
W-146909-1 
W-1•49316 
W-160362-1 
B-160128-23 
B-160128-16 

Symbol 
No. 

Part No. 

C 1 
C2 
C3 
C4 
C5 
C6 
C7 
C8 

C9 
C10 
C11 
C12 
CI3 

C14 
C15 

C16 
R2 
R3 
R4 
R5 
R6 
R7 
Li 
L2A 
L2B 
L2C 
12 

C-137727-49 
C-137727-49 
C-137727-113 
B-148895-1 
C-137727-113 
C-I37727-113 
C-137727-113 
C-137727-106 

B-148895-1 
C-137727-41 
C-137727-113 
W-137398-2 
C-137727-106 

B-148895-1 
C-137727-106 

W-137398-6 
39374-12 
39374-39 
39374-34 
39374-11 
39374-61 
39374-39 
B-148936-2 
W-149222 

AW-149071 

Transformer, Power 
Fuse (200 MA) 
Switch, Power 
Iron Core 
Iron Core 
Iron Core 
Iron Core 
Iron Core 
Iron Core 
Iron Core 
Iron Core 
Iron Core 
Iron Core 
Speaker (Less Choke and Transformer) 
Socket, Speaker 
Cable & Plug Assy., Power 
Plug, Speaker 
Plug, Interlock 
Brace, Deflection-Focus Assy. 
Bracket, Deflection- Focus 
Bracket, Deflection Yoke 
Bracket, Control Mtg. 
Bracket, Picture Tube Strap 
Clip, Corona (V117 Tube) 
Connector, Picture Tube Anode 
Cover, Tube (V117) 
Cushion (Rubber 294") Deflection Yoke 
Cushion (Rubber, 1 x 1" x «) 

Cushion (Rubber  18' x 1" x 
R. 

Description 

F. TUNER 
Symbol 
No. 

Capacitor, 27 mmf., 5%, 500 v., ceramic 
Capacitor, 27 mmf., 5',•,à, 500 v., ceramic 
Capacitor, 1500 mmf., 50Q v., ceramic 
Capacitor, Trimmer 
Capacitor, 1500 mmf., 500 v., ceramic 
Capacitor, 1500 mmf., 500 v., ceramic 
Capacitor, 1500 mmf., 500 v., ceramic 
Capacitor, 6 mmf.,* .5 mmf., 500 v., 

ceramic 
Capacitor, Trimmer 
Capacitor, 15 mmf., log, 300 v., ceramic 
Capacitor, 1500 mmf., 500 v., ceramic 
Capacitor, 1 mmf., 500 v. 
Capacitor, 6 mmf., * .5 mmf., 500 v., 

ceramic 
Capacitor, Trimmer 
Capacitor, 6 mmf., * .5 mmf., 500 v., 

ceramic 
Capacitor, 4.7 mmf., 500 v. 
Resistor, 82 ohm, 10%, 3.4 w. 
Resistor, 15,000 ohm, 10%, 4 w. 
Resistor, 5600 ohm, 10%, !(2 w. 
Resistor, 68 ohm, 10%, 34 w. 
Resistor, 1 megohm, 10%. 4 w. 
Resistor, 15,000 ohm, 10%, w. 
Coil, Antenna Shunt 

Inductor, Variable Three  Inductor, SectionVariable . . 
Inductor, Variable) inauctuner 
Inductor, End (Antenna) 

L4 
L5 
L6 
L7 
L8 
L9 
LIO 
Ll I 

W-160112-2 
W-45580-1 
W-138090-4 
B-146480 
39033-18CL 
W-147306 
AC-148753 
AW-149214 
AW-149215 
W-149059 
B-147119-3 
B-149098-4 
39437-1 
W-146439!2 
39388 
W-146966 

W-144732 
W-144668 
AB-148882-1 
AB-148882-2 
W-144957 

Grommet (Rubber, 3 used), Focus Coil 
Grommet (Rubber, 2 used) Chassis 
Insulator, Standoff 
Ion Trap 
Nut. (6 used), Focus Coil 
Screw (3 used), Focus Coil 
Shield & Cover Assy., High Voltage 
Shielded Cable (32W') 
Shielded Cable (36 513") 
Shield Tube (V105) 
Socket & Cable Assy., Picture Tube 
Socket, Tube (V104, V105) 
Socket Tube (V111, V112, V114, V117) 
Socket, Tube ( V113,V116) 
Socket, Tube ( V115, V118) 
Socket, Tube (V101, V102, V103, V106, 

V109) 
Socket, Tube (V107, V110) 
Spring (Compression), Focus Coil 
Strap, Picture Tube (L. H.) 
Strap, Picture Tube (R. H.) 
Thumb Screw, Deflection Yoke 

Part No. Description 

AW-I49070 
AW-149072 
AW-I49088 
AW-I49063 
AW-149062 
AW-149069 
AW-149086 
B-148936-3 
AB-148839 
149417 
B-148920 
149419 
AW-149156 
AW-149124 
149418 
W-146634 
W-160243-2 
AW-149I59 
149420 
149410 
W-149060 
W-149059 
W-149051 
B-149098-1 
149413 
149414 
149416 
149411 
149412 
W-149180 
149415 

Inductor, End (R. F.) 
Choke, Plate 
Coil, I. F. 
Coil, I. F. Coupling 
Inductor, Shunt Oscillator 
Inductor, End (Oscillator) 
Coil, Converter Coupling 
Choke, 8.2 mh., 10% 
Bracket & Stud Assy., Gear 
Contact Assembly 
Cover, R. F. 
Cover, Inductuner 
Dial Sleeve & Gear Assy. 
Gear & Pinion Assy. 
Nut (Lock), Inductuner Cover 
Retainer, Dial Sleeve & Gear Assy. 
Retainer, Gear & Pinion Assy. 
R. F. Tuner (Complete) 
Screw, Shaft Clamp 
Shaft Assembly 
Shield, Tube (V2) 
Shield, Tube (VI) 
Socket, Tube (V2) 
Socket, Tube (VI) 
Spring (Steel "C" Washer), Shaft Retainer 
Spring (Brass Washer), Shaft Thrust 
Spring (Wire), Shaft Tension 
Stop (No. 2 to 6) 
Stop (No. 7) 
Washer (Spring), Dial Sleeve & Gear Assy. 
Washer (Fibre), Shaft Friction 

MISCELLANEOUS 

Part No. Description 

AD-149186 
AD-149129 
AW-I49821 
AW-149822 
AW-I49841 
W-160362-1 
C-149128-1 
C-149128-2 
150134-1 
AW-148865 
AW-148866 
AW-148867 
AW-149852 
AW-149854 
AW-I49853 

Antenna Assembly 
Back & Power Cable Assy. 
Cabinet (11-441 MU) 
Cabinet (11-461WU) 
Cabinet (11471 MU) 
Cushion (Rubber), Chassis Mtg. 
Escutcheon (11-441 MU, 11461WU) 
Escutcheon (11-471BU) 
Grille Cloth (11471BU) 
Knob, Off-On Contrast 11_441MU, 
Knob, Volume j11-461WU 
Knob, Tuning 
Knob, Off-On Contrast 
Knob, Volume , 11-471BU 
Knob, Tuning 

Part No. 

W-149046 
W-147921-3 
W-149126 
W-149158-1 

W-149158-2 
W-144498-7 
W-144498-3 
W-144498-4 
W-148782 
W-148848 
W-149161 
R-148929-1 
R-148929-2 

Description 

Pointer, Dial 
Screw (Special), Chassis Mtg. 
Screw (Special), Cabinet Back 
Screw, Escutcheon (3 used; 11441MU, 

11-461 WU) • 
Screw, Escutcheon (3 used; 1147IBU) 
Screw, Window ( 11-471BU) 
Screw, Window ( 11-441MU, 11461WU) 
Screw, Escutcheon (2 used) 
Spacer, Antenna Terminal Board 
Terminal Board, Antenna 
Washer (Composition), Escutcheon 
Window ( 11-441MU, 11-461WU) 
Window (11471BU) 

MODELS 
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Symbol Tube Type Function 

VI 
V2 
V101 
V102 
*V103 
V104 
V105 
V106 
V107 

V108 
V109 
V110 

6CB6 
12AT7 
6AU6 
6AU6 
6AU6 
6AG6 or 6BC5 
6AL5 
6AH6 
12AU7 

r7I3P4 
6AU6 
6T8 

R. F. Amplifier 
V. H. F. Oscillator & 
lat. I. F. Amplifier 
2nd. I. F. Amplifier 
3rd. I. F. Amplifier 
4th. I. F. Amplifier 
2nd. Detector & A. G. C. Delay 
Video Amplifier 
D. C. Restorer, 1st. Sync Clipper & 

Noise Limiter 
Picture Tube 
Sound Detector Driver 
Sound Det. & 1st Audio Amp!. 
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TUBE COMPLEMENT 

Symbol Tube Type Function 

Mixer 
V111 
V112 
V113 
V114 
V115 
V116 
V117 
V118 
V1.19 
V120 
V121 
V122 

6V6GT 
6AU6 
6SL7GT 
6C4 
6V6GT 
6SN7GT 
6BQ6GT 
6BQ6GT 
1B3GT 
6W4GT 
.5U4G 
5!(.14G 

Audio Output 
A. G. C. Amplifier 
Sync Clipper & Sync Output 
Vertical Oscillator 
Vertical Amplifier 
A. F. C. & Horiz. Osc. 
Horizontal Output 
Horizontal Output 
H. V. Rectifier 
Horiz. Damper 
L. V. Rectifier 
L. V. Rectifier 

*Refer to Note 9 on Schematic Wiring Diagram 

SOCKET VOLTAGE TABLE 

The following voltages are measured with an electronic voltmeter from socket lugs to ground (chassis) while the set is operating 
on a 117 volt, 60 cycle A. C. current. Controls are set to obtain a norma picture with 4-15 volts D. C. on grid (Pin 2) of the picture 
tube. Some A. C. voltages measured between socket lugs as noted. 

Voltages may vary depending upon the setting of the various controls. 

Symbol Tube Type Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 

VI 
V2 

6CB6 
12AT7 

-0.1 
140 

0.9 
-2.7 

Gnd. 
Gnd. 

*6.3 
Gnd. 

120 
Gnd. 

115 
110 

Gnd. 
-5 

.... 
Gnd. 

.... 
*6.3 

V101 6AU6 -3.2 Gnd. *6.3 Gnd. 140 140 -2 .... 
V102 6AU6 -3.2 Gnd. *6.3 Gnd. 140 140 <0.1 
V103 6AU6 o Gnd. *6 3 Gnd. 135 135 0.9 ... .... 
V104 6AG5 or 6BC5 0 N. C. Gnd. "6.3 135 135 0.8 
V105 6AL5 Gnd. -4.8 '6.3 Gnd. • 2.3 Gnd. A-2.4 .... 
V106 
V107 

6AH6 
12AU7 

£2.3 
6.5 

Gnd. 
Gnd. 

"6.3 
16 

Gnd. 
'6.3 

220 
*6.3 

240 
N. C. 

2.2 
A2.3 

.... 
4.8 

.... 
Gnd. 

V108 I7BP4 Gnd. 15 .... .... (Pin 10) (Pin 11) (Pin 12) Anode 
350 45 '6.3 12.3KV 

V109 6AU6 o Gnd. *6.3 Gnd. 54 58 1 .... 
.IIÓ V110 6T8 -5.2 -7.6 -5.2 Gnd. *6 3 Gnd. Gnd. -1 

V111 6V6GT N. C. 2 to 7 350 360 135 W. J. 7 to 2 175 ... 
"6.3 "6.3 

V112 
V113 

6AU6 
6SL7GT 

-2.2 
120 

Gnd. 
320 

"6.3 
155 

Gnd. 
100 

-42 
420 

130 
160 

4.8 
7 to 8 

.... 
8 to 7 

"6.3 '6.3 
V114 
V115 

6C4 
6V6GT 

N. C. 
N. C. 

N. C. 
"6.3 

'6.3 
360 

Gnd. 
360 

160 
0.1 

-36 
W. J. 

Gnd. 
Gnd. 

.... 
33 

V116 6SN7GT -80 270 Gnd. -25 140 -5 *6.3 Gnd. 
V117 6BQ6GT N. C. "6.3 N. C. 120 -19 W. J. Gnd. Gnd. 
V118 6BQ6GT N. C. '6.3 W. J. 120 -19 W. J. Gnd. Gnd. .... 
V119 
V120 

IB3GT 
6W4GT N: .C. W..J. . 

... 
Ñ. C. .S50 N. C. 

.... 
7 to 8 

.... 
7 to 8 .... 

'6.3 *6.3 
V121 5U4G N. C. 400 W. J. '360 N. C. '360 W. J. 400 
V122 5U4G N. C. 400 W. J. '360 N. C. '360 W. J. 400 

All voltages plus volts unless otherwise noted. 

The following symbols denote: 

• = A. C. voltage 

N. C.-No connection 

W. J. = Wiring junction 

<=less than 

• = A.G.C. voltage (variable with signal strength) 

Note: Models I I-444MU and 11-474BU are equipped with a Radio-Phone Unit ( Radio chassis 332-Phone Unit V-960). 

For service information and parts lista refer to Radio Bulletin No. 418 and Record Changer Bulletin No. 408.  

ADJUSTMENTS 

1. The cathode ray tube should be located so that the center of 
its face is 6-1/2 inches above the chassis surface with the 
anode connector on the left when viewed from the front of the 
chassis. 

2. I. F. Alignment (See I. F. Alignment). 

3. The DEFLECTION YOKE is positioned as far forward as 
possible on the cathode ray tube and rotated so as to make 
the top and bottom of the raster parallel with the top of the 
chassis. 

4. The FOCUS COIL should be adjusted to be approximately per-
pendicular to the cathode ray tube axis with the front surface 
of the focus coil housing approximately 15/32 inch from the 
rear surface of the deflection and focus coil mounting bracket. 

5. The ION TRAP is positioned for maximum brightness, with 
low to medium Setting of the Brightness Control. and for no 
cutoff of the picture at high setting of the Brightness Control. 

6. Center the picture by adjusting the three FOCUS COIL mount-
ing nuts. 

I. F. 

7. Adjust size of picture to fill screen (as viewed from face of 
CRT) by the HEIGHT CONTROL, HORIZONTAL DRIVE, and 
WIDTH CONTROL. 

8. HORIZONTAL HOLD ADJUSTMENT (See Horiz. Block ing Osc. 
Alignment). 

9. HORIZONTAL HOLD CONTROL is adjusted with a weak pic-
ture to center of pull- in range. 

10. VERTICAL HOLD CONTROL is also adjusted with a .weak 
picture to center of pull- in range. 

11. Vertical linearity is adjusted by the VERTICAL LINEARITY 
CONTROL and the HEIGHT CONTROL. Horizontal size is 
adjusted by the HORIZONTAL LINEARITY AND WIDTH ad-
justments. 

12. The FOCUS CONTROL is adjusted for best focus of the verti-
cal and horizontal wedges at center of test pattern. If there 
is any astigmatism, the focus should be set to favor the verti-
cal wedge. If corner focus is poor, check position of DE-
FLECTION YOKE and ION TRAP. 

ALIGNMENT 

1. To check I. F. alignment on oscilloscope: 

a. Connect a short clip lead from B- (- 6.3 volts, white wire on 
C141) on the AGC terminal (orange lead) on the terminal 
board mounted on the I. F. strip close to L102. 

b. Connect high side of scope to the bare lead on pin 1 of the 
Video Amplifier V106, and the low side to ground (chassis). 

c. Connect sweep signal generator to the grid (pin 2) of the 
Mixer tube V2 (see illustration below) making sure that 
the leads are as short and direct as possible, connecting 
ground terminal of generator to the tube shield and the 
"hot" terminal through a 5 mmf. capacitor to the grid pin. 

GENERATOR 
LEAD 5uuf 

"DU 
SMEW 

12AT7 

V2 

PIN 2 

d. Set generator to sweep from 20 mc. to 30 mc. and adjust 
output toprovide a 2 volt peak to peak signal on the scope. 

e. Set tuner near the low frequency end of the range approx-
imately 4 to 5 turns clockwise at a point where there are 
no spurious responses. 

f Connect marker generator to sweep generator output leads 
and adjust to provide markers at 21.9 mc, 22.9 mc, 24 mc, 
25.5 mc, and 26.4 me. 

g. Observe curve and position of markers (see nominal res-
ponse curve in column two), 21.9 mc. should be approxi-
mately 70% down from the peak and 26.4 approximately 
43% down. Slight deviation in shape from the • nominal 
response curve is permissible, but if any great variation 
is noted it will be necessary to realign the I. F. Amplifier. 
NOTE: The response curve may be distorted unless care 
is used in the method of connection to prevent feedback 
and regeneration. 

MS 
MC 

70% 

24MC 

25.5 MC 43% 

NOMINAL OVERALL I -F RESPONSE CURVE 

h. Disconnect the generators, scope and the clip lead from 
B- to AGC terminal. 

2. Connect a short clip lead from B- (- 6.3 volts, white wire on 
C141) to the AGC terminal (orange lead) on the terminal board 
mounted on the I. F. strip close to L102. 

3. Connect an electronic voltmeter across the 2nd Detector load 
resistor R117. 

4. Connect signal generator as in (c) of "I. F. Alignment Check." 

5. Set tuner near low frequency end of range approximately 4 to 
5 turns clockwise at a point where there are no spurious res-
ponses. 

6. Set signal generator to 24 mc. and adjust L105 for maximum 
meter deflection, limiting meter deflection to 2 volts d.c. by 
adjusting input attenuator. 

7. Reset signal generator to 22.2 mc. and tune L104, in a simi-
lar manner. 

8. Next set signal generator to 26.55 mc. and tune L103 for 
maximum meter deflection. 

9. Reset signal generator to 22.9 mc. and tune L102. 

10. Set signal generator to 25.5 mc. and tune L101 for maximum 
meter deflection. 

11. Repeat steps 6, 7, d, 9, and 10. 

12. Disconnect signal generator, electronic voltmeter and clip 
lead from B- to the AGC terminal. 

MODELS 11-)012111U, 11 41)1)1MU, 11 44.5311U, 
11 -46011U, 11-470BU, 11 -14.72B1U, 11-
LI-74BU, 11 -483BU, Ch. 331 

-  
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SOUND ALIGNMENT 

1. Connect"hot" lead of signal generator to grid (pin #1) of V106. 
Set signal generator to 4.5 mc. with 400 cps. amplitude modu-
lated signal modulated 30% or greater. 

2. Connect scope to picture tube grid (pin #2) through detector 
probe. 

3. Connect two 100 K ohm resistors (matched to within 1%) in 
series across ratio detector load resistor R143 (pin 2 of 
V110 to chassis). Connect common lead of the electronic 
voltmeter to the junction of the matched 100 K ohm resistors 
and the D.C. lead of the voltmeter to ground (chassis). 

4. Using a high level signal input and with the Contrast control 
set at maximum, tune the Sound Take-off Transformer (T101) 
primary adjustment (bottom of chassis) for minimum de-
flection on the scope. 

5. Reduce signal input to below limiting in V109 and adjust the 

Sound Take-off Transformer (T101) Secondary (Tcip of 
Chassis), and the Ratio Detector Transformer (T102) *pri-
mary for peak meter reading. 

6. Repeat Steps 4 and 5. 

7. Remove detector probe and scope from the picture tube 
grid. 

8. Transfer D.C. lead only of the electronic voltmeter to junction 
of R144 and C133. (lower of T.V. phono switch terminal to-
ward speaker socket.) 

9. Return to high level signal input for limiting V109 and adjust 
the Ratio Detector Transformer (T102) *secondary for zero 
meter reading. 

10. Remove the two 100 K ohm resistors and all test equipment 
from the receiver. 

HORIZONTAL DRIVE 

The setting of the HORIZONTAL DRIVE trimmer should be 
checked to see that no change in linearity in the center of the 
picture occurs with change in Contrast setting. When using two 
driver tubes in parallel operation, this setting becomes more 
critical than insingle tube circuits. In adjusting the HORIZONTAL 
DRIVE trimmer it is necessary to observe the picture width and 
set the trimmer to the point of maximum width (toward minimum 
capacity). To set up this trimmer correctly, turn it counter-
clockwise until the picture width starts to decrease or until a 
compression in the center of the picture is noted, whichever con-
dition occurs first. In the extreme case the compression in the 
center of the picture will appear as a vertical white line. A check 
should then be made to see if the horizontal linearity in the center 
of the picture changes with Contrast control setting. If it does, 
turn the drive trimmer slightly clockwise just enough to eliminate 
this change in linearity. 

If the drive trimmer is misadjusted so that insufficient drive 
is applied to the tubes, they will draw excessive current which 
will seriously shorten their life. This condition corresponds to 

the drive trimmer being adjusted too far in the clockwise direction. 

When it becomes necessary to replace one of the horizontal 
output tubes, two new tubes, matched to draw equal plate current 
should be chosen and both the driver tubes should be replaced. 

After tube replacement, readjust the drive trimmer as out-
lined in the par agraph above. The best horizontal linearity 
coincides with the lowest plate dissipation of the horizontal driver 
tubes and this linearity should be obtained with the adjusting screw 
of the HORIZONTAL LINEARITY inductance as far out of the coil 
as possible. It should be noted that changing the linearity adjust-
ment makes it necessary to readjust the HORIZONTAL DRIVE 
trimmer. 

NOTE: In rare cases where low 9+ voltage is encountered, it 
may be necessary to change the screen resistor connection of 
V117 and V118 to obtain sufficient width (see note 5 on schematic). 
Do not overdrive the tubes, make this change only if the width of 
the raster is not sufficient to cover face of the CRT. 

A.G.C. ADJUSTMENT 

Tune in a station with a weak signal and adjust the A.G.C. 
threshold control on the rear apron of chassis to a point where 
the receiver will just begin to overload with the CONTRAST con-

trol set at maximum. U the receiver overloads on a strong 
signal, turn the CONTRAST control toward minimum to prevent 
overload. 

HORIZONTAL BLOCKING OSCILLATOR ALIGNMENT 

1. Tune receiver to a television signal and adjust CONTRAST 
control fo- normal picture below limiting in the video ampli-
fier. 

2. Adjust the HORIZONTAL HOLD control and the HORIZONTAL 
FREQUENCY adjustment (top of T106)until picture is in sync. 

3. Connect scope in series with a 10 mmf. capacitor to terminal 
#5 of the HORIZONTAL BTO Transformer (T106) and adjust 
the HORIZONTAL BTO TRAP (bottom of T106) for the follow-
ing wave form; keeping raster in sync by adjusting the HORI-
ZONTAL HOLD control. HORIZONTAL FREQUENCY and/or 
HORIZONTAL LOCK adjustment. 

Argue, so that the peak of pulse 
ts egual or 10% higher than 
peak of sine ware. 

4. Turn the HORIZONTAL HOLD control fully clockwise. Adjust 
the HORIZONTAL FREQUENCY control (top of T106) by 
turning out until the raster is just out of sync, and then turn-
ing the FREQUENCY control slowly in until the raster is just 
ready to fall into sync (indicated by a wide black vertical or 
diagonal horizontal blanking bar). 

5. Turn the HORIZONTAL HOLD control fully counter- clock-
wise. Picture should normally be in sync. Remove the signal 
by tuning off the station then retune to the signal. If more 
than seven bars are present, adjust the HORIZONTAL LOCK 
trimmer slightly counter- clockwise until five to seven bars' 
appear before the picture falls into sync when the HORIZONTAL 
HOLD control is set in the extreme counter-Cockwise posi-
tion. If less than five bars are present, adjust the LOCK 
trimmer clockwise. As the lock- in trimmer adjustment 
effects the horizontal frequency, the adjustments of both the 
horizontal frequency control and the lock- in trimmer must 
be repeated until the conditions outlined above in steps 4 and 
5 exist simultaneously at the extreme positions of the hori-
zontal hold control. Check pull- in range. Pull- in range 
should be 120° minimum and 220° maximum. 

6. The final setting of the horizontal hold control should be 
made with a very weak picture. 

Rotate the dial on and off the station and set the horizontal 
hold control so that the picture returns completely in sync. 

• The most important points in the Horizontal Oscillator and 
the AFC Alignment for most stable operation are: ( 1) that the 
raster just falls in sync at the clockwise end of the HORIZONTAL 
HOLD control, and (2) that the pull- in range is between 120° and 
220°. 

*Transformers (T102) with a red or green color code have the primary adjustment on 
bottom and the secondary adjustment on top. Transformers without a color code have 
the primary adjustment on top and the secondary adjustment on bottom. 

MODELS 11-442M1U, 11- MU, 11-

REPLACEMENT PARTS 4,53MU, 11-460MU, 11-470BU, 11-
472B1U, 11-474BU, 11-483BU, 
Ch. 331 

Symbol 
No. Part No. Description 

C101 
C102A 
C102B 
C103 
C104 
C106 
C106 
C107 
C108A 
C108B 
C109 
C110 
C111 
C112 
C113 
C114 
C118 
C119 
C120A 
C120B 
C120C 
C120D 
C121 
C122 
C123 
C124 
C125 
C126A 
C126B 
C126C 
C127 
C128 
C129 
C130 
C131 
C132 
C133 
C134 
C135 
C136 

•*C137 
•*C138 
C139A 
C139B 
C140 
C141A 
C141B 
C142 
C143 
C144 
C145 
C146 
C147 
C148 
•C149 
*C150 
*C151 
C152 

C153 
C154 
C155 
C156A 
C156B 
C157 
C158 
C159 
C160 
C161 
C162 
C163 
C164 
C165 
C166 

•e*C167 
C168 

Main Chassis 

C-137727-108 Capacitor, 100 mmf., 500 v., ceramic 
C-144675-6 Capacitor, .004 mfd., 500 v.1Two Section 

Capacitor, .004 mfd., 500 v.fdisc ceramic 
C-144675-2 Capacitor, .005 mfd., 500 v., disc ceramic 
C-144675-2 Capacitor, .005 mfd., 500 v., disc ceramic 
C-137727-108 Capacitor, 100 mmf., 500 v., ceramic 
C-144675-2 Capacitor, .005 mfd., 500 v., disc ceramic 
C-137727-108 Capacitor, 100 mmf., 500 v., ceramic 
C-144675-6 Capacitor, .004 mfd., 500 v. Two Section 

Capacitor, .004 mfd., 500 v. 'disc ceramic 
C-144675-2 Capacitor, .005 mfd., 500 v., disc ceramic 
C-144675-2 Capacitor, .005 mfd., 500 v., disc ceramic 
C-144675-2 Capacitor, .005 mfd., 500 v., disc ceramic 
C-137727-103 Capacitor, 5 mmf., 10%, 500 v., ceramic 
C-144675-2 Capacitor, .005 mfd., 500 v., disc ceramic 
C-144675-2 Capacitor, .005 mfd., 500 v., disc ceramic 
Part of T101 Capacitor, 22 mmf., 10%, 500 v., ceramic 
Part of T101 Capacitor, 33 mmf., 5%, 500 v., ceramic 
B-149106 Capacitor, 40 mfd., 475 v.) 

Capacitor, 10 mfd., 475 v. 1Four Section 
Capacitor, 4 mfd., 350 v. (Electrolytic 
Capacitor, 40 mfd., 250 v. ) 

39001-19 Capacitor, .1 mfd., 600 v., paper 
39001-17 Capacitor, .05 mfd., 600 v., paper 
39001-19 Capacitor, .1 mfd., 600 v., paper 
C-144675-2 Capacitor, .005 mfd., 500 v., disc ceramic 
C-144675-2 Capacitor, .005 mfd., 500 v., disc ceramic 
B-148429 Capacitor, 40 mfd., 475 v. Th Section 

Capacitor, 40 mfd., 250 v. Electrolytic 
Capacitor, 100 mfd., 50 v. 

Part of T102 Capacitor, 10 mmf., 500 v., mica 
Part of T102 Capacitor, 100 mmf., 500 v., mica 
3900140 Capacitor, .02 mfd., 600 v., paper 
W-137398-4 Capacitor, 2.2 mmf., 500 v. 
C-137727-110 Capacitor, 1000 mmf., 10%, 500 v., ceramic 
B-149211 — Capacitor, 10 mfd., 25 v., Electrolytic 
39001-74 Capacitor, .002 mfd., 600 v., paper 
39001-11 Capacitor, .005 mfd., 600 v., paper 
39001-13 Capacitor, .01 mfd., 600 v., paper 
39001-13 Capacitor, .01 mfd., 600 v., paper 
39001-73 Capacitor, .00025 mfd., 600 v., paper 
39001-13 Capacitor, .01 mfd., 600 v., paper 
B-149261 Capacitor, 40 mfd., 350 v.¡Two Section 

Capacitor, 10 mfd., 25 v.f Electrolytic 
39001-11 Capacitor, .005 mfd., 600 v., paper 
B-146633 Capacitor, 40 mfd., 475 v. ,Two Section 

Capacitor, 40 mfd., 475 v.fElectrolytic 
B-149262 Capacitor, 40 mfd., 100 v., Electrolytic 
C,144675-2 Capacitor, .005 mfd., 500 v., disc ceramic 
39001-87 Capacitor, .25 mfd., 600 v., paper 
39001-14 Capacitor, .015 mfd., 600 v., paper 
39477-41 Capacitor, .01 mfd., 600 v., molded paper 
B-137498-17 Capacitor, 120 mmf., 10%, 500 v., mica 
B-137498-28 Capacitor, 390 mmf., 10%, 500 v., mica 
39001-74 Capacitor, .002 mfd., 600 v., paper 
39001-11 Capacitor, .005 mfd., 600 v., paper 
39001-11 Capacitor, .005 mfd., 600 v., paper 
39478-39 Capacitor, .0047 mfd., 10%, 600 v., 

molded paper 
C-146434-6 Capacitor, .05 mfd., 10%, 400 v., paper 
39001-19 Capacitor, .1 mfd., 600 v., paper 
B-137498-24 Capacitor, 180 mmf., 10%, 500 v., mica 
B-132386-17 Capacitor, Trimmerl—w . • 

Capacitor, Trimmer f o Section 
39477-37 Capacitor, .0022 mfd., 600 v., molded paper 
39001-87 Capacitor, .25 mfd., 600 v., paper 
39001-80 Capacitor, .02 mfd., 600 v., paper 
39001-17 Capacitor, .05 mfd., 600 v., paper 
B137498-47 Capacitor, 200 mmf., 5%, 1000 v., mica 
C-148813-2 Capacitor, .01 mfd., 10%, 400 v., paper 
B-137498-53 Capacitor, 1300 mmf., 5%, 500 v., mica 
B-137498-28 Capacitor, 390 mmf., 5%, 500 v., mica 
C-144675-2 Capacitor, .005 mfd., 500 v., disc ceramic 
C-144675-2 Capacitor, .005 mfd., 500 v., disc ceramic 
B-146944 Capacitor, 5 mfd., 25 v., Electrolytic 
B-148317-2 Capacitor, .5 mfd., 600 v., paper 

*See Note 7 on Main Chassis Schematic Wiring Diagram. 
"See Note 8 on Main Chassis Schematic Wiring Diagram. 
"See Note 10 on Main Chassis Schematic Wiring Diagram. 

Symbol 
No. Part No. Description 

C169 39001-17 
C170 B-148317-3 
C171 C-146434-3 
C172 C-146434-10 
C173 W-147375 
C174 B-149488-2 
C175 B-149038 
C176 B-137498-60 
C177 C-144675-2 
C178 C-144675-2 
C179 C-144675-2 

R101 39375-77 
R102 39374-11 
R103 39373-14 
R104 39373-14 
R105 39373-14 
R106 39373-54 
R107 39373-14 
R108 39375-69 
R109 39374-11 
R110 39373-14 
R111 39375-71 
R112 39374-13 
R113 39373-14 
R114 39375-69 
R115 39375-25 
R116 Part of L106 
R117 39375-65 
R118 39373-14 
R119 39374-49 
R120 Part of L111 
R121 39374-9 
R122 39374-136 
R123 39375-221 
R124 39375-369 
R125 39374-35 
R126 39374-31 
R127 39374-60 
R128 39374,-49 
R129 39374-52 
R130 39374-50 
R131 39374-45 
R132 39374-142 
R133 B-148966 
R134 39374-123 
R135 39374-29 
R136 39374-220 
R137 39374-221 
R138 39374-123 
R139 39374-194 
R140 39374-17 
t R141 39374-5 
R142 39374-130 
R143 39375-79 
R144 39374-42 
R145A C-149220 
R145B 
R146 39374-47 
R147 39374-75 

••11148 39374-53 
R149 39374-42 

•41150 39374-57 
R151 39374-196 
R153 39373-33 
R154 39375-115 
R155 39375-109 
R156 39375-97 
R157 39374-36 
R158 39375-71 
R159 W-148861 
R162 B-148963 
R163 W-148554-2 
R164 39374-61 

Capacitor, .05 mfd., 600 v., paper 
Capacitor, .1 mfd., 600 v., paper 
Capacitor, .1 mfd., 400 v., paper 
Capacitor, . 15 infd., 400 v., paper 
Capacitor, 500 mmf., 20 k.v. 
Capacitor, .2 mfd., 200 v., paper 
Capacitor, 500 mfd., 10 v., Electrolytic 
Capacitor, 56 mmf., 1000 v., mica 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 

Resistor, 15,000 ohm, 5%, w. 
Resistor, 68 ohm, 10%, w. 
Resistor, 100 ohm, w. 
Resistor, 100 ohm, 34 w. 
Resistor, 100 ohm, 34 w. 
Resistor, 10,000 ohm, 34 w. 
Resistor, 100 ohm, 34 w. 
Resistor, 6800 ohm, 5%, 34 w. 
Resistor, 68 ohm, 10%, 34 w. 
Resistor, 100 ohm, Ya w. 
Resistor, 8200 ohm, 5%, 34 w. 
Resistor, 100 ohm, 10%, 34 w. 
Resistor, 100 ohm, 34 w. 
Resistor, 6800 ohm, 5%, 34 w. 
Resistor, 100 ohm, 5%, 32 w. 
Resistor, 10,000 ohm, 5%, 34 w. 
Resistor, 4700 ohm, 5%, 34 w. 
Resistor, 100 ohm, 34 w. 
Resistor, 100,000 ohm, 10%, 3a w. 
Resistor, 22,000 ohm, 10%, 34 w. 
Resistor, 47 ohm, 10%, 34 w. 
Resistor, 82,000 ohm, 10%, 1 w. 
Resistor, 10,000 ohm, 5%, 1 w. 
Resistor, 10,000 ohm, 5%, 2 w. 
Resistor, 6800 ohm, 10%, w. 
Resistor, 3300 ohm, 10%, 34 w. 
Resistor, 820,000 ohm, 10%, 34 w. 
Resistor, 100,000 ohm, 10%, 34 w. 
Resistor, 180,000 ohm, 10%, w. 
Resistor, 120,000 ohm, 10%, 34 w. 
Resistor, 47,000 ohm, 10%, w. 
Resistor, 270,000 ohm, 10%, 1 w. 
Control, Brightness (40,000 ohm) 
Resistor, 6800 ohm, 10%, 1 w. 
Resistor, 2200 ohm, 10%, w. 
Resistor, 39,000 ohm, 10%, 2 w. 
Resistor, 47,000 ohm, 10%, 2 w. 
Resistor, 6800 ohm, 10%, 1 w. 
Resistor, 270 ohm, 10%, 2 w. 
Resistor, 220 ohm, 10%, 34 w. 
Resistor, 22 ohm, 10%, 34 w. 
Resistor, 27,000 ohm, 10%, 1 w. 
Resistor, 18,000 ohm, 5%, w. 
Resistor, 27,000 ohm, 10%, w. 
Control (Volume), 1 megohm ),Two 
Control (Contrast), 2000 ohm fSection 
Resistor, 68,000 ohm, 10%, w. 
Resistor, 3.9 megohm, 10%, w. 
Resistor, 220,000 ohm, 10%, 34 w. 
Resistor, 27,000 ohm, 10%, 34 w. 
Resistor, 470,000 ohm, 10%, w. 
Resistor, 390 ohm, 10%, 2 w. 
Resistor, 1000 ohm, 34 w. 
Resistor, 560,000 ohm, 5%, w. 
Resistor, 330,000 ohm, 5%, w. 
Resistor, 100,000 ohm, 5%, w. 
Resistor, 8200 ohm, 10%, 5.4 w. 
Resistor, 8200 ohm, 5%, 34 w. 
Control, A.G.C. (1000 ohm) 
Control, Focus (3000 ohm) 
Resistor, 330 ohm, 10%, 7 w. 
Resistor, 1 megohm, 10%, 34 w. 

tSee Note,11 on Main Chassis Schematic Wiring Diagram. 
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REPLACEMENT PARTS LIST 

R. F. TUNER 

Main Chassis 
Symbol 

No. 
Part No. Description Symbol Part No. De,cription 

No. 
Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

Cl C-137727-49 Capacitor, 27 mmf., 5%, 500 IA 
R165 
R166 
R167 
•R168 
•R169 
•R170 
R171 
R172 
R173 
R174 
R175 
RI76 
R177 
R178 
R179 
R180 
R181 
R182 
R183 
R184 
R185 
R186 
R187 
R188 
R189 
R190 
R191 
R192 
RI93 
R194 
R197 
R198 
R199 

39373-100 
39374-40 
39374-35 
39374-41 
39374-36 
39374-36 
39374-63 
B-148952 
39374-37 
39374-53 
B-148964 
39374-69 
39374-36 
39374-113 
B-148965 
39374-205 
Part nf LII8A 
Part of L118A 
39374-47 
B-148953 
39374-137 
39374-71 
39374-60 
39374-36 
39374-51 
39374-51 
39375-97 
39374-37 
39374-41 
39374-51 
36374-135 
39373-14 
39373- 92 

Resistor, 3.3 megohm, i w. 
Resistor, 18,000 ohm, 10%, i w. 
Resistor, 6800 ohm, 10%, I w. 
Resistor, 22,000 ohm, 10%, i w. 
Resistor, 8200 ohm, 10%, 1 w. 
Resistor, 8200 ohm, 10%, 1 w. 
Resistor, 1.2 megohm, 104, I w. 
Control, Vertical Hold (1.5 megohm) 
Resistor, 10,000 ohm, 10%, I w. 
Resistor, 220,000 ohm, 10%, I w. 
Control, Height (2.5 megohm) 
Resistor, 2.2 megohm, 10%, i w. 
Resistor, 8200 ohm, 10%, i w. 
Resistor, 1000 ohm, 10%, 1 w. 
Control, Vertical Linearity (5000 ohm) 
Resistor, 2200 ohm, 10%, 2 w. 
Resistor, 1000 ohm, 10%, ; w. 
Resistor, 1000 ohm, 10%, I w. 
Resistor, 68,000 ohm, 10%, 1 w. 
Control, Horizontal Hold (50000 ohm) 
Resistor, 100,000 ohm, 10%, 1 w. 
Resistor, 2.7 megohm, 10%, i w. 
Resistor, 820,000 ohm, 10%, 1 w. 
Resistor, 8200 ohm, 10%, I w. 
Resistor, 150,000 ohm, 104, i w. 
Resistor, 150,000 ohm, 10%, i w. 
Resistor, 100,000 ohm, 5%, i w. 
Resistor, 10,000 ohm, 10%, -I w. 
Resistor, 22,000 ohm, 10%, i w. 
Resistor, 150,000 ohm, 10%, 1 w. 
Resistor, 68,000 ohm, 10%, I w. 
Resistor, 100 ohm, i w. 
Resistor, 1 megohm, 1 w. 

T102 
TIO4 
TIO5 
T106 
T107 
T108 
TI10 
F101 
SV/101 
SW102 
IC101 
IC102 
1C103 
IC104 
IC105 
IC106 
1C107 
IC108 
1C109 
IC110 
IC111 
SP101 

SP103 
S102 
CA102 

P101 
P102 
pm 

C-146874 
B- I46842-3 
B-148970 
AC- 146698 
AD- 149567 
C-148950 
B-149654 
W-150065 
W-148260 
Part of R145A 
W-160426 
W-160426 
W-160426 
W-160426 
W-160426 
39012-103 
39012-102 
39012-96 
39012-96 
39012-97 
39012-97 
AD- 149502 

138762-5 
W-148790 
C-132300-6 

G-131500-2 
W-139900 
W-136998 
AC- 149718 
AB- 148462 
W-148854 

Transformer, Ratio Detector C2 
Transformer, Vertical Blocking Osc. C3 
Transformer, Vertical Output C4 
Transformer, Horizontal Osc. C5 
Transformer, Horizontal Output C6 
Transformer, Power C7 
Transformer, Audio Output C8 
Fuse 
Switch, T.V.-Phono C9 
Switch, On-Off (Power) C10 
Iron Core C11 
Iron Core C12 
Iron Core C13 
Iron Core 
Iron Core C14 
Iron Core C15 
Iron Core 
Iron Core C16 
Iron Core R2 
Iron Core R3 
Iron Core R4 
Speaker, 5 1/4", 50 ohm E.M. (11-442 M1U, R5 

11-472 B1U) R6 
Speaker, Less Choke and Trans. R7 
Socket, Speaker Li 
Cable & Plug Assy., Power (11-444MU, L2A 

11-474BU L2B 
Plug, Speaker L2C 
Plug, Interlock L3 
Connector, Phono 
Bracket, Deflection- Focus 
Bracket, Deflection Yoke 
Bracket, Control Mtg. 

C-137727-49 
C-137727-113 
B-148895-1 
C-137727-113 
C-137727-113 
C-137727-113 
C-137727-106 

B-148895-1 
C-137727-41 
C-137727-113 
W-137398-2 
C-137727-106 

B-148895-1 
C-137727-106 

W-137398-6 
39374-12 
39374-39 
39374-34 
39374-11 
39374-61 
39374-39 
B-148936-2 
W-149222 

AW-149071 

v., ceramic 
Capacitor, 27 mmf., 5%, 500 v., ceramic 
Capacitor, 1500 mmf., 500 v., ceramic 
Capacitor, Trimmer 
Capacitor, 1500 mmf., 500 v., ceramic 
Capacitor, 1500 mmf., 500 v., ceramic 
Capacitor, 1500 mmf., 500 v., ceramic 
Capacitor, 6 mmf.,± .5 mmf., 500 v., 

ceramic 
Capacitor, Trimmer 
Capacitor, 15 mmf., 10%, 300 v., ceramic 
Capacitor, 1500 mmf., 500 v., ceramic 
Capacitor, 1 mmf., 500 V. 
Capacitor, 6 mmf., ± .5 mmf., 500 v., 

ceramic 
Capacitor, Trimmer 
Capacitor, 6 mmf., ± .5 mmf., 500 v., 

ceramic 
Capacitor, 4.7 mmf., 500 v. 
Resistor, 82 ohm, 10%, l- w. 
Resistor, 15,000 ohm, 10%, q w. 
Resistor, 5600 ohm, 10%, I w. 
Resistor, 68 ohm, 10%, I ., w. 
Resistor, 1 megohm, 10e;-. 1 w. 
Resistor, 15,000 ohm, 10 ( ;,, I w. 
Coil, Antenna Shunt 
Inductor, VariableThree Section 
Inductor, Variable ' 
Inductor, Variable) Inductuner 
Inductor, End (Antenna) I 

Miscellaneous 

L5 
L6 
L7 
L8 
L9 
L10 
L11 

AW-149070 
AW-149072 
AW-149088 
AW-149063 
AW-149062 
AW-149069 
AW-149086 
B-148936-3 
AB-148839 
149417 
B-148920 
149419 
AW-149156 
AW-149124 
149418 
W-146634 
W-160243-2 
AW-149159 
149420 
149410 
W-149060 
W-149059 
W-149051 
B-149098-1 
149413 
149414 
149416 
149411 
149412 
W-149180 
149415 

Inductor, End (R. F.) 
Choke, Plate 
Coil, I. F. 
Coil, I. F. Coupling 
Inductor, Shunt Oscillator 
Inductor, End (Oscillator) 
Coil, Converter Coupling 
Choke, 8.2 mh., 10% 
Bracket & Stud Assy., Gear 
Contact Assembly 
Cover, R. F. 
Cover, Inductuner 
Dial Sleeve & Gear Assy. 
Gear & Pinion Assy. 
Nut (Lock), Inductuner Cover 
Retainer, Dial Sleeve & Gear Assy. 
Retainer, Gear & Pinion Assy. 
R. F. Tuner (Complete) 
Screw, Shaft Clamp 
Shaft Assembly 
Shield, Tube (V2) 
Shield, Tube (V1) 
Socket, Tube (V2) 
Socket, Tube (V1) 
Spring (Steel "C" Washer), Shaft Retainer 
Spring (Brass Washer), Shaft Thrust 
Spring (Wire), Shaft Tension 
Stop (No. 2 to 6) 
Stop (No. 7) 
Washer (Spring), Dial Sleeve & Gear Assy. 
Washer (Fibre), Shaft Friction 

••• R200 
R201 

39374- 97 
39373-14 

Resistor, 47 ohm, 10%, 1 w. 
Resistor, 100 ohm, 1 w. 

B-149160-1 
AW-149565 

Brace, Deflection- Focus Assy. Symbol 
Cable, Shielded (35") No. Part No. Description 

Symbol 
No. Part No. Description 

R202 
R203 
R204 
R205 
R206 
R207 
R208 
R209 
R210 
R211 
R212 
R213 
R214 
R2I5 
L101 
L102 
L103 
L104 
L105 
L106 
L107 
L110 
L111 
L112 
L113 
L114 
L115 
L117 
L118A 
L118B 
L119 
LI20 
T101 

39373-14 
39373-14 
39374-222 
39375-71 
39374-123 
39374-40 
39374-41 
39374-123 
39373-33 
39303-19 
39373-202 
39374-93 
Part of T107 
39374-222 
AW-146763 
AW- 146582 
AW-146583 
AW- 147974 
AW-148983 
AW-149357 
AW- 146889 
AW- 146889 
AW-149242 
AW- 148440 
AW- 148452 
AW- 143934 
AW- 146579 
B-149475 
AC- 148887-6 

AB- 149539 
AW-149492 
AC- 146782 

Resistor, 100 ohm, i w. 
Resistor, 100 ohm, ¡ w. 
Resistor, 56,000 ohm, 10%, 2 w. 
Resistor, 8200 ohm, 5%, i w. 
Resistor, 6800 ohm, 10%, 1 w. 
Resistor, 18,000 ohm, 10%, i w. 
Resistor, 22,000 ohm, 10%, I w. 
Resistor, 6800 ohm, 10%, 1 w. 
Resistor, 1000 ohm, i w. 
Resistor, 8.2 ohm, 10%, I w. W.W. 
Resistor, 1 Megohm, 1 w. 
Resistor, 22 Ohm, 10%, 1 w. 
Resistor, 15,000 ohm, 10%, 2 w. 
Resistor, 56,000 ohm, 10%, 2 w. 
Coil, 1st. I.F. 
Coil, 2nd. I.F. 
Coil, 3rd. I.F. 
Coil, 4th. I.F. 
Coil, 5th. I.F. 
Coil, Video Peaking 
Coil, Video Peaking 
Coil, Video Peaking 
Coil, Video Peaking 
Coil, Delay 
Inductor, Horizontal Linearity 
Choke, R.F. Heater 
Coil, Choke 
Choke, 50 ohm 
Yoke, Deflection) Assembly 
Yoke, Deflection 
Coil Assembly, Focus 
Inductor, Width and A.G.C. 
Transformer, Sound Take-off 

W-146909-1 
AW- 149188 
W-149316 
W-160362-1 
B-160128-27 
W-160112-2 
W-45580-1 
W-138090-4 
B-148484 
39033-18CL 
W-147306 
AC- 148753 
AB- 149798 
C- I49179 
W-149059 
AB- 149516-2 
B-147119-4 
39437-1 
W- I46439-2 
39388 
W-146966 

W-144732 
B-149098-4 
W-149531 
W-149671 
W-144668 

AB- 149698 
W-147474 
AB- 149697 
W-149322 

Connector, Picture Tube Anode 
Clip, Corona 
Cover, Tube (V119) 
Cushion (Rubber 2 9/161, Deflection Yoke 
Cushion (Rubber 23" x 1 1/4" x 3/16") 
Grommet (Rubber, 3 used), Focus Coil 
Grommet (Rubber, 2 used) Chassis 
Insulator, Stand-off 
Ion Trap 
Nut (6 used), Focus Coil 
Screw (3 used), Focus Coil 
Shield Assy., High Voltage 
Shield, Corona (V119 Socket) 
Shield, Tube (V117, V118) 
Shield, llibe (V104, V105) 
Socket and Board Assy. (V119) 
Socket and Cable Assy., Picture Tube 
Socket, Tube, (V111, V113, V116) 
Socket, Tube (V115, V120) 
Socket, Tube (V117, V118, V121, V122) 
Socket, Tube (V101, V102, V103, V106, 

V109, V112, V114) 
Socket, Tube (V107, V110) 
Socket, Tube (VI04, V105) 
Spring, Capacitor (C173) 
Spring (Grounding), Picture Tube 
Spring (Compression, 3 used), 

Focus Coil 
Strap and Bracket Assy., Picture Tube 
Stud (Mtg.), Capacitor (C173) 
Support and Bracket Assy., Picture Tube 
Support, Anode 

AC- 149376 
AD- 149717 
AD- 149877 
AD' 149744 
AD- 149379 

AD- 149604 

AC- 149835 

AC- 150391 

R-150181 
R- 150254 
R-150182 
R-150311 
W-150069 

R- I50387 
D-149462 
R-149741 
R-150335 
R-150371 
R-149828 
R-149950 
R-149855 
W,146335 
W-160362-1 
D-149040-1 

D-149040-2 

149464 
150370 
150372 
150048 
AC- 149128-I 

AC- 149128-2 

D-149774-1 
D-149774-2 

Antenna Assembly (11-442M1U, 11-472B1U) 
Antenna Assembly (11-444MU, 11-474BU) 
Antenna Assembly (11-460MU, 11-470BU) 
Antenna Assembly (11-453MU, 11-483BU) 
Back and Power Cable Assy., (11-442MIU, 

11-472B1U) 
Back and Power -Cable Assy., (11-444MU, 

11-474BU) 
Back and Power Cable Assy., (11-453MU, 

11-483BU) 
Back and Power Cable Assy., (11-4601V1U, 

11-470BU) 
Base (I1- 551M), Solid Front (11-442M1U) 
Base (11-552M), With Doors (11-442M1U) 
Base (11-561B), Solid Front (11-472B1U) 
Base (11-562B), With Doors (11-472B1U) 
Button, Hole Plug (11-442M1U, (11-460MU, 

11-470BU, 11-472131U) 
Cabinet (11-442M1U) 
Cabinet (11-444MU) 
Cabinet (11-453MU) 
Cabinet (11-460MU) 
Cabinet (11-470BU) 
Cabinet (11-472B1U) 
Cabinet (11-474BU) 
Cabinet (11-483BU) 
Clamp, Cabinet Back 
Cushion (Rubber), Chassis Mtg. 
Door, Control Access (11-442M1U, 

11-444MU, 11-453MU, 11-460MU) 
Door, Control Access (11-470BU, 

11-47281U, 11-474BU, 11-483BU) 
Doors (1 pair), Cabinet (11-444MU) 
Doors (I pair), Cabinet (11-460MU) 
Doors (1 pair), Cabinet (11-470BU) 
Doors (1 pair), Cabinet (11-474BU) 
Escutcheon Assy., (11-442M1U, 

11-444MU, 11-453MU, 11-460MU) 
Escutcheon Assy., (11-472B1U, 11-470BU, 

11-474BU, 11-483BU) 
Front, Mock Record Album (11-444MU) 
Front, Mock Record Album (11-474BU) 

149942 
149943 
147519-2 
147529-2 
147519-1 
147529-1 
AW- 148865 

AW-148866 

AW- 148867 

AW-149852 

AW-149854 

AW-149853 

W-149046 
147568 
149733 
W-147921-1 

W-147921-2 

W-149158-1 

W-149158-2 

W-144498-4 

W-144498-5 

W-144498-8 
39355-46XA 

W- 148782 
139319SB 
149941 
AW-149603 

W-149161 
R-149691-1 

Hinge, Upper Left and Lower Right (11-470BU) 
Hinge, Upper Right and Lower Left (11-470BU) 
Hinge, Upper Left and Lower Right (11-4748U) 
Hinge, Upper Right and Lower Left (11-474BU) 
Hinge, Upper Left and Lower Left (11-444MU) 
Hinge, Upper Right and Lower Left ( 11-444MH) 
Knob, Off-On-Contrast (11-442M1U, 11-444MU, 

11-453MU, 11-460MU) 
Knob, Volume (11-442M1U, 11-444MU, 11-453MU, 

11-460MU) 
Knob, Tuning (11-442M1U, 11-444MU, 11-453MU, 

Knob, Off-On-Contrast (11-470BU, 11-472B1U, 11-460MU) 
11-474BU, 11-483BU) 

Knob, Volume (11-470BU, 11-472B1U, 11-474BU, 
11-483BU) 

Knob, Tuning (11-470BU, 11-472B1U, 11-474BU, 
11-483BU) 

Pointer, Tuning 
Pull, Door Handle (11-444MU, 11-474BU) 
Pull, Door Handle (11-460MU) 
Screw (Special) Chassis Mtg. (11-442M1U, 

11-444MU, 11-453MU, 11-472B1U, 11-474BU, 
11-483BU) 

Screw (Special), Chassis Mtg. (11-460MU, 
11-470BU) 

Screw (3 used), Escutcheon (11-442M1U, 
11-444MU, 11-453MU, 11-460MU) 

Screw (3 used), Escutcheon (11-4708U, 
11-47281U, 11-474BU, 11-483BU) 

Screw (2 used) Escutcheon 
Screw, Window (11-442M1U, 11-444MU, 

11-453MU, 11-460MU) 
Screw, Window (11-472B1U) 
Screw, Window (11-470BU, 11-474111U, 

11-483BU) 
Spacer, Antenna Terminal Assy. 
Strike and Catch, Door (11-4441HU, 11-480MU) 
Strike and Catch, Door (11-470BU, 11-474BU) 
Terminal Assembly, Antenna 

Washer (Composition), Window 
Window (11-442M1U, 11-444MU, 11-453MU, 

•See Note 7 on Main Chassis Schematic Wiring Diagram. 

• • • see Note 10 on Main Chassis Schematic Wiring Diagram. 

149097 
149939 
146786 
146787 

Grille Cloth (11-460MU) 
Grille Cloth (11-470BU, 11-4748V, 11-4838V) 
Hinge, Upper Left and Lower Right (11-460MU) 
Hinge, Upper Right and Lower Left (11-460MU) I MODELS 

11 -460MU, 

474BUy 

R-149691-2 

11 -442M1U, 
11-470BU, 

11-483BU, 

11-460MU) 

Window (11-470BU, 11-47281U, 11-474BU, 11-483BU) 

11 -hYIMU, 11 -453MU, 
11 -472B1U, 11 - 
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1. ALL VOLTAGES MEASURED WITH AN ELECTRONIC VOLTMETER CONNECTED FROM SOCKET 
LUG TO CHASSIS. 

2. SUPPLY VOLTAGE 117V., 60 CYCLE AC. 

3. K = 1000 

4. ALL CAPACITANCE VALUES IN MMF. 8,/ ALL RESISTANCE VALUES IN OHMS UNLESS OTHER-
WISE NOTED. 

5. SCREEN VOLTAGE ADJUSTMENT FOR V117 Rd V118 

NOMINAL — TERMINAL B 
HIGH — TERMINAL A 
LOW — TERMINAL C 

6. SOME SETS ARE EQUIPPED WITH A BARE WIRE SHUNTING R207. IF HORIZONTAL DRIVE IS 
EXCESSIVE, REMOVE THE BARE WIRE ACROSS R207. 

7. IN SOME RECEIVERS, C149, C150, C151, R168, R169, AND R170 ARE A RESISTOR- CAPACITOR 
UNIT, (PART NO. W-149878). SEF DIAGRAM ABOVE. 

8. IN SOME RECEIVERS C137, C138, R148 AND R150 ARE A RESISTOR- CAPACITOR UNIT (PART 
NO. W-149881). SEE DIAGRAM ABOVE. 

9. ON SOME SETS LUG 2 OF V103 IS CONNECTED TO GROUND AND NOT TO LUG 7. THESE SETS 
ARE EQUIPPED WITH A 6AU6 TUBE. BY CONNECTING LUG 2 TO LUG 7 AS SHOWN BY THE 
SOLID LINES IN SCHEMATIC, EITHER A 6AG5, 6AU6, OR 6BC5 TUBE MAY BE USED IN THE 
V103 SOCKET. WHEN REPLACING THIS TUBE, RE- ALIGN THE 3rd. I.F. STAGE. 

PLATE GRID +140V-4160V 
PIN 9 P1N5 
V110 VIII 

10. ON SETS LABELED TO USE A 175 M.A. DELAY TYPE FUSE (PART NO. W-150065), C167 AND 
R200 ARE DELETED; THE CATHODES OF V117 AND V118 ARE THEN GROUNDED. IN THE 
FIELD, IT IS NOT NECESSARY TO REMOVE C167 AND R200 AND TO GROUND THE CATHODES 
WHEN REPLACING THE FUSE WITH A DELAY TYPE FUSE. 

11. SOME SETS ARE EQUIPPED WITH A 68 OHM, 10%, 1/2 WATT RESISTOR (PART NO. 39374-11). 

12. IN EARLY PRODUCTION RECEIVERS, C140 IS CONNECTED AS SHOWN BY DOTTED LINES. 
IN LATER PRODUCTION SETS, C140 IS CONNECTED AS SHOWN BY SOLID LINES TO PREVENT 
PARASITIC OSCILLATION IN THE AUDIO OUTPUT TUBE. 

SUBJECT— SERVICE SUGGESTIONS - 1951 TELEVISION RECEIVERS 

To Reduce Hum or Buzz: 

1. Make certain that electrolytic capacitor (C120) has a good ground 
connection by soldering a wire from the chassis to one of the ground 
lugs on the capacitor. This should be done on all sets contacted in the 
field to prevent trouble developing as the set ages. Later production 
sets have the capacitor grounded in this manner. 

2. Make certain that the sections of the electrolytic capacitor (C120) are 
properly connected as shown by the schematic. 

3. If th4e shield in back of the contrast control has been removed, be sure 
to replace it. 

4. On sets equipped with a resistor- capacitor unit (Part No. W-149881), 
dress the coupling capacitor (C122) as far as possible away from the 
resistor- capacitor unit. 

5. If necessary, remove the resistor (R141). 

6. Adjust the ratio- detector transformer (T102) secondary for minimum 
hum or buzz, while the set is tuned to the station. Only a slight adjust-
ment is required. If the screw is turned too far, the result may be 
weak or distorted audio output. 

7. Check overall alignment according to the service information bulletin. 

Preventing Corona Or Arcing On Glass Portion (behind metal bell) Of 16 or 
19- inch Metal Picture Tube. 

1. To retard the accumulation of dust collecting on the glass area behind 
the metal bell of the picture tube, this area was sprayed with silicon 
lacquer. In some cases this lacquer was hydroscopic, permitting 
moisture to be absorbed which resulted in corona or arcing. When this 
condition is experienced, thoroughly clean all the silicon lacquer from 
the tube with acetone. 

SUBJECT—INCREASE PICTURE WIDTH - TELEVISION MODELS USING 
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DESCRIPTION 

TYPE: Eight-tube, single band, Superheterodyne. 

FREQUENCY RANGE: 540 to 1600 kc. 

INTERMEDIATE FREQUENCY: 455 kc. 

POWER SUPPLY: 60 cycle, a.c. only. 

VOLTAGE RATING: 105-125 volts. 

POWER CONSUMPTION: 

Radio Position   65 watts 

Phono Position  85 watts 

Phono Motor only  20 watts 

TUBE COMPLEMENT: 

Symbol 
No.  

‘ 

Type' s 
. 

Function 

V301 6BA6 \ R.F. Amplifier 

V302 6BE6 Converter 

V303 6BA6 I.F. Amplifier 

V304 6SQ7GT Diode Det., AVC, 
Audio Amplifier 

V305 6K6GT Audio Output 

V306 6SQ7GT Phase Inverter 

V307 6K6GT Audio Output 

V308 5Y3GT Rectifier 

DIAL BULB: Type 47, 6.3V., .15 amp. 

0 2ND. I.-F TRANS 
455 KC. 

0 IS I:F TRANS. 
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ALIGNMENT PROCEDURE 

1. Turn the tuning capacitor to full mesh against stop and set the dial pointer to the reference point 
on the dial to the left of "55". 

2 Connect output meter across speaker voice coil leads. 

3. Feed an r.f. signal modulated 30f/i at 400 cycles to the receiver as indicated in the Alignment chart. 
Connect the signal generator ground terminal to the chassis of the receiver. 

4. Turn the volume control to maximum clockwise position and the tone control to maximum treble 
position. Adjust the signal generator output to produce a noticeable output meter reading, keeping 
the signal generator output as low as possible to prevent AVC action in the receiver. 

5. For all alignments the loop antenna must remain connected. 

ALIGNMENT CHART 
Alignment adjustment locations are shown on page 2, "CHASSIS, TOP VIEW." 

Alignment 
Sequence 

Signal Generator Output 
Position of 
Tuning Dial 
or Tun. Cap. 

Adjust for 
Maximum Output  Frequency 

in kc. 
In Series 

with 
To 

1 455 .05 mfd. Stator plates of 
C301B ( center sect.) 

Gang open A & B 

2 455 .05 mfd. Stator plates of 
C301B (center sect.) 

Gang open C & D 

3 1400 200 mmf. Ext. Ant. Term. 1400 E (See Note 1) 

4 1400 200 mmf. Ext. Ant. Term. 1400 F (See Note 1) 

5 1400 200 mmf. Ext. Ant. Term. 1400 G (See Notes 1 & 2) 

-0.7 

116.3 

AUDIO OUTPUT 

240 
235 1/6.3 

AUCNO AMPL  

AUDIO OUTPUT 

240 

2 

235 

W. J 

IF AMPLIFIER 

2NDI-F TRANS ST I - F TRANS 

o(? 
NOTES • 
t VOLTAGES MEASURED WITH AN ELECTRONIC 
MXMETER FROM SOCKET LUG TO CHASSIS ( GROUND) 

2 eoriom VIEW OF TUBE SOCKETS 
3 LINE MXTAGE 117 V. 60 ,U 
4 NC • NO CONNECTION 
5 WU. WIRING JUNCTION 

6 t AC VOLTAGE 

7 SOCKET VOLTAGE TOLERANCE 

245 

*6. 

CONVERTER  
too 

.7 

-lo.s 
o GANG CLOSED 

R- F AMPLIFIER 

230 

SOCKET VOLTAGE ( HART 

MODELS 11-))12M1U, 11-41)in, 11-453MU, 
11-46011U, 11-470BU, 11-472B1U, 11 - 
14-74BU, 11-483BU, Ch. 331; Radio Ch.33 

ALIGNMENT NOTES 

1. Rock gang while adjusting r.f. and antenna trimmers for maximum sensitivity. 

2. Antenna trimmer must be realigned at 1400 kc., after chassis is installed in its cabinet. A \\ t,d, 
signal must be used so that the trimmer can be adjusted to maximum receiver sensitivity. 

REPLACEMENT PARTS LIST 
Chassis 332 

Symbol 
No. Part No. Description 

C301A 
C301B 
C301C 
C302 
C303 
C304 
C305 
C306 
C307 
C308 
C309 
C310 
C311 
C312 
C313 
C314 
C315 
C316 
C317 
C318 
C319 
C320 
C321 

C322 
C323 
C324 
C325 
C326 
C327 
C328A 
C328B 
C328C 
C328D 
C329 
R301 
R302 
R303 
R304 
R305 
R306 
R307 
R308 
R309 
R310 
R312 
R313 
R314 
R316 
R317 
R318 
R319 
R320 
R321 
R322 
R323 
R324 
R325 
R326A 
R326B 

B-150007 

C-137727-25 
39001-17 
39001-17 
C-137727-24 
39001-17 
C-137727-25 
C-137727-109 
39001-17 
Part of T301 
Part of T301 
Part of T302 
Part of T302 
Part of T302 
Part of T302 
39001-17 
39001-13 
39001-13 
39001-13 
39001-13 
B-143686-1 

39001-11 
39001-13 
39001-13 
39001-13 
39001-11 
39001-11 
B-150035 

Part of L301 
39373-92 
39373-33 
39373-92 
39373-60 
39373-100 
39374-215 
39374-130 
39373-33 
39373-67 
39373-80 
39373-64 
39373-64 
39373-107 
39374-55 
39374-55 
39373-107 
39374-36 
39374-56 
39374-196 
39374-56 
39374-107 
39373-54 
39373-1 
C-150020 

Symbol 
No. Part No. Description 

Capacitor, Variable 
Capacitor, Variable Three Section 
Capacitor, Variable 
Capacitor, 100 mmf., 500 v., ceramic 
Capacitor, .05 mfd., 600 v., paper 
Capacitor, .05 mfd., 600 v., paper 
Capacitor, 180 mmf., 500 v., ceramic 
Capacitor, .05 mfd., 600 v., paper 
Capacitor, 100 mmf., 500 v., ceramic 
Capacitor, 39 mmf., 10%, 200 v., ceramic 
Capacitor, .05 mfd., 600 v., paper 
Capacitor, 106 mmf., 5% 
Capacitor, 131 mmf., 5% 
Capacitor, 330 mile., 5% 
Capacitor, 330 mmf., 5% 
Capacitor, 100 mmf. 
Capacitor, 100 mmf. 
Capacitor, .05 mfd., 600 v., paper 
Capacitor, .01 mfd., 600 y. paper 
Capacitor, .01 mfd., 600 v. paper 
Capacitor, . 01 mfd., 600 v. paper 
Capacitor, .01 mfd., 600 v. paper 
Capacitor, 50 mmf., 500 v. molded disc 

ceramic 
Capacitor, .005 mfd., 600 y. paper 
Capacitor, .01 mfd., 600 v. paper 
Capacitor, .01 mfd., 600 v. paper 
Capacitor, .01 mfd., 600 v. paper 
Capacitor, . 005 mfd., 600 v., paper 
Capacitor, .005 mfd., 600 v., paper 
Capacitor, 30 mfd., 350 y. 
Capacitor, 60 mfd., 350 y. ÇFour Section 
Capacitor, 10 mfd., 350 v. Electrolytic 
Capacitor, 100 mfd., 25 v. 
Capacitor, Trimmer 
Resistor, 1 megohm, 1/2 w. 
Resistor, 1000 ohm, 1/2 w. 
Resistor, 1 megohm, 1/2 w. 
Resistor, 22,000 ohm, 1/2 w. 
Resistor, 3.3 megohm, 1/2 w. 
Resistor, 15,000 ohm, 10%, 2 w. 
Resistor, 27,000 ohm, 10%, 1 w. 
Resistor, 1000 ohm, 1/2 w. 
Resistor, 47,000 ohm, 1/2 w. 
Resistor, 220,000 ohm, 1/2 w. 
Resistor, 33,000 ohm, 1/2 w. 
Resistor, 33,000 ohm, 1/2 w. 
Resistor, 10 megohm, 1/2 w, 
Resistor, 330,000 ohm, 10%, 1/2 w. 
Resistor, 330,000 ohm, 10%, 1/2 w. 
Resistor, 10 megohm, 1/2 w. 
Resistor, 8200 ohm, 10%, 1/2 w. 
Resistor, 390,000 ohm, 10%, 1/2 w. 
Resistor, 390 ohm, 10%, 2 w. 
Resistor, 390,000 ohm, 10%, 1/2 w. 
Resistor, 330 ohm, 10%, 1 w. 
Resistor, 10,000 ohm, 1/2 w. 
Resistor, 10 ohm, 1/2 w. 
Control (Volume), 2.5 Meg. Tapped} Two 
Control (Tone), 2.0 Meg, Section 

L301 

L302 
L303 
1301 
SW301A 
SW301B 
SW301C 
SW301D 
SW301E 
SW302 
T301 
T302 
T303 
T304 
PH301 
CA301 
CA302 
CA303 
CA304 
C0301 
P301 

AC-150005 
AC -149582 
AW-150151 
AW-150150 
138437-1 
C-150021 

Part of R326 
C-139919-3 
D-145025-5 
B-150028 
B-150029 
D-149577-1 
C-132300-10 
B-139727-8 
B-139727-1 
AC- 143896-10 
W-136998 
W-47353 
AB-I49995 
W-149709 
W-149356 
W-136201 
W-136999-1 
W-131154-1 
W-136853 
C-149991 
C-148995-1 
AD-149469-2 
AD-149469-1 
W-148390 
AW-148865 
AW-148866 
AW-149455-1 
AW-I49455-2 
AW-I49852 
AW-149854 
AW-I50002-1 
AW-I50002-2 
C-149431 
C-149266 
W-137170 
39176-57CL 
39176-57AB 
W-I4b976 
B-149581 
D-136565-I6 
39462-2 
W-149987 
W-145080-3 
W-145757 
W-143552 
W-148248 
W-134916 
AD-149272-1 
AD-149272-2 

Antenna Loop & Trimmer Assy. ( 11-474BU) 
Antenna Loop & Trimmer Assy. (I1-444MU) 
Transformer, R.F. 
Coil, Oscillator 
Bulb (Dial), Type 47, 6.3 v., . 15 amp. 
Switch, Function 
Switch, Function 
Switch, Function Assembly 
Switch, Power 
Switch, Power 
Switch, ON-OFF 
Transformer, 1st 1.F. 
Transformer, 2nd I.F. 
Transformer, Output 
Transformer, Power 
Record Changer (V950) 
Cable & Plug Assy., Power • 
Cable & Plug Assy. Phono Motor 
Cable & Plug Assy., T.V. Power 
Cable & Plug Assy. (Shielded), Phono 
Connector (Female), Phono 
Plug, Speaker 
Background, Dial 
Bracket, Drive Shaft Support 
Bushing, Chassis Mtg. 
Clip, Dial Glass 
Connector (Male), Shielded Phono Cable 
Cotter (External), Drive Shaft 
Cushion (Rubber), Dial Glass 
Dial Glass 
Escutcheon 
Front Panel, Radio-Phono Unit (11-474BU) 
Front Panel, Radio-Phono Unit ( 11-444MU) 
Grommet (3 used), Radio Chassis 
Knob, OFF-ON-Volume 
Knob, Tone 

.11-444MU 
Knob, Tunning 
Knob, Function 
Knob, OFF-ON-Volume 

Knob, Tone 11-474 BU 
Knob, Tuning 
Knob, Function 
Pointer, Dial 
Pull (Handle), Wrap Around 
Retainer, Record Changer 
Screw, Front Panel (11-474BU) 
Screw, Front Panel (11-444MU) 
Shaft, Tuning 
Slide, Radio-Phono Unit 
Socket, Dial Light 
Socket, Tube (V301, V302, V303) 
Socket, Tube (11304, V305, V306, V307, 11308) 
Spacer, Record Changer Mtg. 
Spring, Drive Cord 
Strip, Pointer 
Trimount Stud, Barrier 
Washer (Spring), Tuning Shaft 
Wrap Around, Case (11-444MU) 
Wrap Around, Case (11-474BU) 
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TUBE COMPLEMENT 

Symbol Tube Type Function Symbol Tube Type Function 

VI 6CB6 R. F. Amplifier VIII 6V6GT Audio Output 

V2 12AT7 V. H. F. Oscillator & Mixer V112 6AU6 A. G. C. Amplifier 

V101 6AU6 1st. I. F. Amplifier V113 6SL7GT Sync Clipper & Sync Output 

V102 6AU6 2nd. I. F. Amplifier V114 6C4 Vertical Oscillator 

*V103 6AU6 3rd. I. F. Amplifier V115 6V6GT Vertical Amplifier 

V104 6AG5 or 6BC5 4th. I. F. Amplifier V116 6SN7GT A. F. C. & Horiz. Osc. 

V105 6AL5 2nd. Detector 8,t A. G. C. Delay V117 6BQ6GT Horizontal Output 

V106 6AH6 Video Amplifier V118 6BQ6GT Horizontal Output 

V107 12AU7 D. C. Restorer, 1st. Sync Clipper & V119 1B3GT H. V. Rectifier 

Noise Limiter V120 6W4GT Horiz. Damper 

V108 19AP4A Picture Tube V121 5U4G L. V. Rectifier 

V109 6AU6 Sound Detector Driver V122 5U4G L. V. Rectifier 

V110 6T8 Sound Det. & 1st Audio Ampl. 

*Refer to Note 9 on Schematic Wiring Diagram 

SOCKET VOLTAGE TABLE 

The following voltages are measured with an electronic voltmeter from socket lugs to 
on a 117 volt, 60 cycle A. C. current. Controls are set to obtain a normal picture with +7 volts D. C. on grid (Pin 2) of the picture 
tube. Some A. C. voltages measured between socket lugs as noted. 

Vo tages may vary depending upon the setting of the various controls. 

Symbol Tube Type Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 

VI 
V2 
V101 
V102 

V103 

V104 

V105 
V106 
V107 
V108 

V109 

VIII 
V112 

V113 
V114 
V115 
V116 
V117 
V118 
V119 

V120 
V121 
V122 

6CB6 
12AT7 
6AU6 
6AU6 
/ 6AU6, 
6AG5 or 
6BC5 
16AG5 or 
1.613C5 
6AL5 
6A146 
12AU7 

19AP4A 

6AU6 
6T8 

6V6GT 
6AU6 

6SL7GT 
6C4 
6V6GT 
fiSN7GT 
81306GT 
6BQ6GT 
1B3GT 

8W4GT 
5U4G 
5U4G 

-0.1 
140 
-3 
-3.8 

o 

o 

ON]). 

6.5 

GND. 

o 
-5.2 

N.C. 
-2.4 

120 
N.C. 
N.C. 
-77 

N.C. 
N.C. 

N.C. 
N.C. 
N.C. 

0.9 
-2.7 
GND. 
GND. 

1.1 

1.2 

-4.8 
2.2 

GND. 

7 

CND. 
-7.13 
2 to 7 

.6.3£  
4.8 

320 
N.C. 
•6.3 
260 
.6.3 
*6.3 

W.I. 
410 
410 

GND. 
GND. 
• 6.3 
• 6.3 

• 6.3 

GND. 

• 6.3 
• 6.3 
16 

• 6.3 
-5.2 

350 
• 8.3 

155 
• 8.3 
380 
GND. 
W.J. 
W.I. 
- - - - 

515 
W.I. 

• 6.3 
GND. 
GND 
ONE,. 

ON]). 

• 6.3 

GND. 
GND. 
• 6.3 

- - - - 

GND. 
GM). 

360 
GM]). 

105 

380 
-22 
150 
150 

N.C. 
*360 
.360 

120 
GND. 
140 
140 

135 

135 

-2.3 
220 
.6.3 

60 
*6.3 

135 
-48 

440 
160 

0.1 
225 
-20 
-20 

300 
N.C. 
N.C. 

115 
110 
140 
140 

135 

135 

GND. 
240 
N.C. 

(Pin 10) 
'350 

80 
CND. 

150 

160 
-36 
W. I. 
3.3 

N.C. 
*360 
'360 

GND. 
-5 
-2 
-2 

1.1 

1.2 

di - 2.4 
2.2 

à - 2.4 
(Pin 11) 

45 
1 

GND. 
7 to 2 
•6.3 
£ 4.8 
7 to 8 
.6.3 
GND. 
GND. 
.6.3 
GND. 
ON]). 

7 to 8 
•13.3 

W.I. 

GND. 

175 
- - - - 
8 to 7 
.6.3 

- - - - 
33 

GND. 
GM]). 
GND. 

8 to 7 
*6.3 
410 
410 

.6.3 

CND. 
Metal Cone 
14.5 KV. 

110 

All voltages plus volts unless otherwise noted. 
The following symbols denote: 

=A. C. voltage 
N. C. = No connection 
W. J. = Wiring junction 

< = less than 
• = A.G.C. voltage (variable with signal strength) 

CAUTION - HIGH VOLTAGE 

The metal cone of the picture tube operates at high voltage. Do not touch while in operation. Ground cone before touching after power is turned off. 

HANDLF WITH FXTREME CARE 

Breakage of the picture tube, which contains a high vacuum. may result in injury from flying glass. Do not scratch tube face or subject to more than mod-

erate pressure. NEVER GRASP THE TUBE BY THE NECK OR THE GLASS SURFACE BETWEEN THE NECK AND METAL CONE. 

ground (chassis) while the set is operating 12. 

CONNECTING EXTERNAL ANTENNA 

Remove the two wires from the built-in antenna fastened to the two screws on the antenna terminal board mounted on the rear apron of the chassis. Tape the 
ends of the wires from the built-in antenna. Keep the lead-in from the external antenna away from the power cord and speaker leads. Drape the transmission line over 
the two hinges on the back of the cabinet at the top and bring the line down to the antenna terminal board. Fasten the lead-in wires under the two screws on the antenna 

terminal board. 

ADJUSTMENTS 

I. Adjust height of deflection bracket to center cathode ray tube neck in focus coil housing. Key on tube base should point to chassis. 

2. I.F. Alignment (See I- F Alignment). 

3. The DEFLECTION YOKE is positioned as far forward as possible on the cathode ray tube and rotated so as to make the top and bottom of the raster parallel with 

the tube mounting board. 

4. The FOCUS COIL should be adjusted to be approximately perpendicular to the cathode ray tube axis with the front surface of the focus coil housing approximately 

15/32 inch from the rear surface of the deflection and focus coil mounting bracket. 

5. The ION TRAP is positioned for maximum brightness, with low to medium setting of the Brightness Control, and for no cutoff of the picture at high setting of the 

Brightness Control. 

6. Center the picture by adjusting the three FOCUS COIL mounting nuts. 

7. Adjust size of picture (to fill screen horizontally and 13-3/32 inches vertically) by the HEIGHT CONTROL, HORIZONTAL DRIVE, and WIDTH CONTROL. 

8. HORIZONTAL HOLD ADJUSTMENT (See Horiz. Blocking Osc. Alignment). 

9. HORIZONTAL HOLD CONTROL is adjusted with a weak picture to center of pull- in range. 

iú. VERTICAL HOLD CON'rROL is also adjusted with a weak picture to center of pull-ln range. 

It. Vertical linearity is adjusted by the VERTICAL LINEARITY CONTROL and the HEIGHT CONTROL. Horizontal size is adjusted by the HORIZONTAL LINEARITY 

and WIDTH adjustments. 

The FOCUS CONTROL is adjusted for best focus of the vertical and horizontal wedges at center of test pattern. If there is any astigmatism, the focus should be 

set to favor the vertical wedge. U corner focus is poor, check position of DEFLECTION YOKE and ION TRAP. 

I. To check I.F. Alignment on Oscilloscope: 

(a) 

(3) 

(c) 

(d) 

(e) 

(f) 

(X) 

I.F. ALIGNMENT 

Connect a short clip lead from B-(-6.3 volts, white wire on CI41) to the AGC terminal (orange lead) on the terminal board mounted on the I.F. strip close to LI02. 

Connect high side of scope to the bare lead on pin 1 of the Video Amplifier V106, and the low side to ground (chassis). 

Connect sweep signal generator to the grid (pin 2) of the Mixer tube V2 (see illustration below) making sure that the leads are as short and direct as possible, 
connecting ground terminal of generator to the tube shield and the "hot" terminal through a 5 mmf. capacitor to the grid pin. 

Set generator to sweep from 20 mc. to 30 mc. and adjust output to provide a 2 volt peak to peak signal on the scope. 

Set tuner near the low frequency end of the range, approximately 4 to 5 turns clockwise, at a point where there are no spurious responses. 

Connect marker generator to sweep generator output leads and adjust to provide markers at 21.9 mc., 22.9 mc., 24 mc., 25.5 mc., and 26.4 mc. 

Observe curve and position of markers (see nominal response curve below), 21.9 mc. should be approximately 70% down from the peak and 26.4 mc. approx-
imately 43% down. 

Slight deviation in the shape from the nominal response curve is permissible, but if any great variation is noted it will be necessary to realign the I.F. 
Amplifier. 

NOTE: The response curve may be distorted unless care is used in the method of connection to prevent feedback and regeneration. 

(1)) Disconnect the generators, scope and the clip lead from B- to AGC terminal. 

70% 

22.9 24MC 
MC 25.5 MC 

22.2 MC 

NOMINAL OVERALL I - F RESPONSE CURVE 

2. Connect a short clip lead from B- (- 6.3 volts, white wire on C141) to the AGC terminal (orange lead) on the terminal board mounted on the I.F. strip close to L102. 

3. Connect an electronic voltmeter across the 2nd. Detector load resistor R117. 

4. Connect signal generator as in (c) of "IF. Alignment Check". 

5. Set tuner near low frequency end of range approximately 4 to 5 turns clockwise at a point where there are no spurious responses. 

6. Set signal generator to 24 mc. and adjust L105 for maximum meter deflection, limiting meter deflection to 2 volts d.c. by adjusting input attenuator. 

7. Reset signal generator to 22.2 mc. and tune L104 in a similar manner. 

8. Next, set signal generator to 26.55 mc. and tune L103 for maximum meter deflection. 

9. Reset signal generator to 22.9 mc. and tune L102. 

10. Set Signal generator to 25.5 mc. and tune L101 for maximum meter deflection. 

11. Repeat steps 5, 6, 7, 8 and 9. 

12. Disconnect signal generator, electronic voltmeter and clip lead from B- to the AGC terminal. 

MODELS 11 4443 , 
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AGC CONTROL 

?No 
LT a 
AGC 
DELAY 

4TH 
1-F 
AMPL 

3RD 

-F 
AMPL 

ND 

1-F 
AMPL 

SO LINO 
DET DRIVER 

SOUND 
TAKE-OFF 
TRANS 

6AG5 
OR 
68C5 

(›L 10 2 

PHONO 
SOCKET 

1102 
RATIO DEI 
TRANS. 

SEE NOTE 

PR. Aws, 
d 

VIDEO 
AWL 

RII7 

NOISE LIMITER 
DC RESTORER 
&SYNC TAKE-OFF 

SPEAKER 
SOCKET 

í6 VIII 
AUDIO 
OUTPUT 

V6GT 

V 1 I 3 

CL/FPE 
SYNC 
TPuT 
SL7GT 

V12 2 

L.V. RECTIFIER 

5U4G 

VI 2 I 

LV. RECTIFIER 

504G 

A.G.C.AMPLIFIER 

R F TUNER 

TUNING 
CONTROL 

SOUND 
DET 

AUDIO 
AMPL 

B-(-4V) 
WHITE LEAD 

T108 

POWER TRANSFORMER 

GREEN LEAD 
(CRI GRID PIN 2 I 

‘-etir FOCUS 
CONT 

CI 2 0 

7 13FIGHTNES HORIZ VERT 
CANT MOLD HOLD 

.:LCD 

HORIZONTAL HORIZONTAL 
DRIVE N):ST / LOCK AOXST 

TERMINAL 
5   

NOR'. LIN 
INDUCTANC 

P179 
VERT 

LINEARITY 

L II 3 

L120 

T 107 
HORIZONTAL OUTPUT 

TRANSFORMER 

WIDTH 
INDUCTANCE 

()) 

VERT 8 T 

TRANS 

RI 7 5 
HEIGHT 
CONT 

'ear 

VII6 

íHtFC & 
ORIZ OSC 
6SN7GT , 

o 
A 4. Using a high level signal input and with the Contrast control set at maximum, tune the Sound Take-off Transformer (T101) primary adjustment (bottom of 

chassis) for minimum deflection on the scope. 

5. Reduce signal input to below limiting in V109 and adjust the Sound Take-off Transformer (T101) Secondary, and the Ratio Detector Transformer 
(T102) primary for peak meter reading. 

)r 6. Repeat steps 4 and 5. 

7. Remove detector probe and scope from the picture tube grid. 

8. Transfer D.C. lead only of the electronic voltmeter to junction of R141 and C131. 

9. Return to high level signal input for limiting in V109 and adjust the Ratio Detector Transformer (T102) secondary for zero meter reading. 

10. Remove .the two 100 K ohm resistors and all test equipment from the receiver. 

MODELS 11-)013/115, 
11-473BU, Ch. 323 

SOUND ALIGNMENT 

1. Connect " hot" lead of signal generator to grid (pin MI) of VI06. Set signal generator to 4.5 mc. with 400 cps. amplitude modulated signal modulated 30% or 
greater. 

2. Connect scope to picture tube grid (pin 02) through detector probe. 

3. Connect two 100 Kohrn resistors (matched to within 1%) in series across ratio detector load resistor R143. Connect common lead of the electronic voltmeter 
to the junction of the matched 100 K ohm resistors and the D.C. lead of the voltmeter to ground (chassis). 

VI 19 

HIGH VOLTAGE RECT 

1836T 

NOTE: I. RATIO DETECTOR TRANSFORMERS 11'102) WITH A RED OR GREEN COLOR CODE HAVE THE PRDAARY ADJUSTMENT 
ON THE BOTTOM AND THE SECONDARY ADJUSTMENT ON TOP. TRANSFORMERS VTFHOUT A COLOR CODE HAVE 
THE PRIMARY ADJUSTMENT ON THE TOP AND THE SECONDARY ADJUSTMENT ON THE BOTTOM. 

Chassis Bottom View Showing Tube Socket and Alignment Locations 

%   
C17 3 

RI45B 

I , SOUND 
VOLUME 

HORIZONTAL DRIVE 

The setting of the HORIZONTAL DRIVE trimmer should be checked to see that no change in linearity in the center of the picture occurs with change in 
Contrast setting. In adjusting the HORIZONTAL DRIVE trimmer it is necessary to observe the picture width and set the trimmer to the point of maximum width 
(toward minimum capacity). This represents the optimum drive setting. Unless the DRIVE trimmer ran be adjusted to either side of this point ánti a shrinkage 
noted in either case, the setting is incorrect. The best horizontal linearity coincides with the lowest plate dissipation of the horizontal driver tubes and this 

linearity s:,ould be obtained with the adjusting screw of the HORIZONTAL LINEARITY inductance as far out of the coil as possible. It should be noted, that chang-
ing the linearity adjustment makes it necessary to readjust the HORIZONTAL DRIVE trimmer setting to optimum. 

NOTE: In rare cases where low voltage is encountered, it may be necessary to change the screen resistor connection of V117 and VI 1R to obtain sufficient 
width (see note 5 on schematic). Do not overdrive the tubes, make this change only if the width of the raster is not sufficient to cover the face of the tube. 

A.G.C. ADJUSTMENT 

Tune in a station with a weak signal and adjust the AGC threshold control on the rear apron of chassas to a point where the receiver will just begin to 
overload with the CONTRAST control set at maximum. II the receiver overloads on a stronT signal, turn the CONTRAST control toward minimum to prevent 
overload. 

HORIZONTAL BLOCKING OSCILLATOR ALIGNMENT 

I. Tune receiver to a television signal and adjust CONTRAST control for normal picture below limiting in the video amplifier. 

2. Adjust the HORIZONTAL HOLD control and the HORIZONTAL FREQUENCY adjustment (top of T106) until picture is in sync. 

3. Connect scope in series with a 10 mmf. capacitor to terminal 05 of the HORIZONTAL BTO Transformer (T106) and adjust the HORIZONTAL BTO TRAP 

(bottom of T106) for the following wave form: keeping raster in sync by adjusting the HORIZONTAL HOLD control, HORIZONTAL FREQUENCY and'or 
HORIZONTAL LOCK adjustment. 

Adjust so that the peak of pulse 
is equal or 10% higher than 
peak of sine wave. 

4. Turn the HORIZONTAL HOLD control fully clockwise. Adjust the HORIZONTAL FREQUENCY control (top of T106) by turning out until the raster is just out of 
sync, and then turning the FREQUENCY control slowly'in until the raster is just ready to fall into sync (indicated by a wide black vertical or diagonal horizontal 
blanking bar). 

OFF-ON 5. Turn the HORIZONTAL HOLD control fully counter- clockwise. Picture should normally be in sync. Remove the signal by tuning off the station, then retune to 
the signal. If more than seven bars are present, adjust the HORIZONTAL LOCK trimmer slightly counter- clockwise until five to seven bars appear before the _ CCZTRRoALST 
picture falls into sync when the HORIZONTAL HOLD control is set in the extreme counter- clockwise position. If less than five bars are present, adjust the 

LOCK trimmer clockwise. As the lock- in trimmer adjustment effects the horizontal frequency, the adjustments of both the horizontal frequency control and the 
lock- in trimmer must be repeated until the conditions outlined above in steps 4 and 5 exist simultaneously at the extreme positions of the horizontal hold control. 
Check pull- in range. Pull- in range should be 120° minimum and 220° maximum. 

6. The final setting of the horizontal hold iontrol should be made with a very weak picture. Rotate the dial on and off the station, and set the horizontal hold 
control so that the picture returns completely in sync. 

The most inportant points in the Horizontal Oscillator and the AFC Alignment for most stable operation are: (I) that the raster just falls in sync at the 

clockwise end of the HORIZONTAL HOLD control, and (2) that the pull- in range is between 120° and 220°. 

© John Ir. Rider 



REPLACEMENT 

Main Chassis 

PARTS 

Symbol 
No. 

LIST 

Part No. 
•, \ mbol 
No. Part No. Description 

Symbol 
Description No. Part No. Description 

Symbol 
No. Part No. Description 

C101 
C102A 

C-137727-108 
C-144675-6 

Capacitor, 100 mmf., 500 v., ceramic 
Capacitor, mfd., 500 v.I‘wo Section 

C169 
C170 

39001-17 
e-148317-3 

Capacitor, .05 mfd., 600 v., paper 
Capacitor, mfd.. 600 v., paper R165 39373-100 Resistor, 3.3 megohm, 1/2 w. T102 C-146874 Transformer, Ratio Detector 

C102B 
C103 
C104 
C105 

C-144675-2 
C-144675-2 
C-137727-108 

.004 
Capacitor, .004 mfd., 500 v. (disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., dise ceramic 
Capacitor, 100 mmf., 500 v., ceramic 

C171 
C172 
C173 
C174 

C-146434-10 
C-146434-3 
W-147375 
B-149488-2 

.1 
Capacitor, . 15 mfd.; 400 v., paper R166 
Capacitor, .1 infd., 400 v.., paper R167 
Capacitor, 500 mmf., 20 k.v. *R168 
Capacitor, mfd., 200 v., paper * R169 

39374-40 
39374-35 
39374-41 
39374-36 

Resistor, 18,000 ohm, 10%, q á. 
Resistor, 6800 ohm, 10%, g w. 
Resistor, 22,000 ohm, 10%, 1 w. 
Resistor, 8200 ohm, 10%, g w. 

T104 
T105 
T106 
T107 

B-146842-3 
B-148970 
AC-146698 
AD-149661 

Transformer, Vertical Blocking Ose. 
Transformer, Vertical Output  
Transformer, Horizontal Om 
Transformer, Horizontal Output  

C106 
C107 

C-144675-2 
C-137727-108 

Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, 100 mmf., 500 v., ceramic 

C176 
C176 

B-149038 
B-137498-60 

.2 
R170 Capacitor, 500 mfd., 10 v., Electrolytic R171 

Capacitor, 56 mmf., 1000 v., Mica 

39374-36 
39374-63 

Resistor ' 8200 ohm, 10%, 4 w. 
Resistor, 1.2 megohm, 10%, V2 w. 

T108 
T109 

C-149559 
B-149476 

Transformer, Power 
Transformer, Output 
Fuse, 250 M. A. (See Note 9 on Schematic C108A 

C108B 
C109 
C110 

C-144675-6 

C-144675-2 
C-144675-2 

Capacitor, .004 mfd., 500 v. Two Section 
Capacitor, .004 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 

C177 
C178 
C179 
C180 

C-144675-2 
C-144675-2 
C-144675-2 
W-160111 

Capacitor, .005 mfd., 500 v., disc ceramic R172 
R173 Capacitor, .005 mfd., 500 v., disc ceramic R174 

Capacitor, .005 mfd., 500 v., disc ceramic R175 
Capacitor, 220 mmf., 1500 v., mica 

B-149610 
39374-37 
39374-53 
B-148964 

Control 
Resistor' Vertical Hold (1.5 megohm) Resistor ; V2 10,000 ohm, 10%, 1/ w. 
Control, ' W. 

2 
'Height (2.5 megohm) 220,000 ohm, 10%tn) 

F101 
SW101 
SW102 
IC101 

W450481 
W-148260 
Part of R145A 
W-160426 

Switch, T. V.-Phono 
Switch, On-Off (Power) 
Iron Core  

C111 
C112 
C113 
C114 
C118 
C119 

C-144675-2 
C-137727-103 
C-144675-2 
C-144675-2 
Part of T101 
Part of T101 

Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, 5 mmf., 10%, 500 v., ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, 22 mmf., 10%, 500 v ., ceramic 
Capacitor, 33 mmf.,10%, 500 v., ceramic 

C181 
C182 
R101 
R102 
R103 
R104 

B-137498-61 
39001-17 
39375-77 
39374-11 
39373-14 
39373-14 

Capacitor, 190 mmf., 10%, 2000 v., mica R176 
Capacitor, .05 mfd., 600 v., paper R177 
Resistor, 15,000 ohm, 5%, h W. R178 
Resistor, 68 ohm, 10%, h W. R179 

to R180 Resistor, 100 ohm, h W. 
Resistor, 100 ohm, g W. R181 

39374-69 
39374-36 
39374-113 
B-148965 
39374-205 
Part of L118A 

Resistor, Resistor,' 2.2 megohm, 10%, h w. 
8200 ohm, 10%, V2 w. 

Resistor, 1000 ohm, 10' 'c, 1 w. 
Control, Vertical Linearity (5000 ohm) 
Resistor, 220P ohm, 10e/ , 2 w. 
Resistor, 1000 ohm, 10i, h w. 

IC102 
IC103 
IC104 
IC105 
IC106 
IC107 

W-160426 
W-160426 
W-160426 
W-160426 
39012-103 
39012-102 

Iron Core 
Iron Core 
Iron Core 
Iron Core  
Iron Core 
Iron Core 

C120A 
C120B 

B-149106 Capacitor, 40 mfd., 475 v.` 
Capacitor, 10 mfd., 475 V. Four Section 

R105 
R106 

39373-14 
39373-54 

Resistor, 100 ohm, h w. R182 
Resistor, 10,000 ohm, h w. R183 

Part of L118A 
39374-47 

Resistor, 1000 ohm, 10%, h w. 
Resistor, 68,000 ohm, 10%, q w. 

IC108 
IC109 

39012-96 
39012-96 

Iron Core 
Iron Core 

C120C Capacitor, 4 mfd., 350 v.iElectrolytic R107 39373-14 Resistor, 100 ohm, h w. R184 B-149609 Control, Horizontal Hold (50,000 ohm) IC110 39012-97 Iron Core 

C120D 
C121 
C122 
C123 
C124 
C125 
C126A 
C126B 
C126C 
C127 
C128 
C129 

39001-19 
39001-17 
39001-19 
C-144675-2 
C-144675-2 
B-148429 

Part of T102 
Part of T102 
39001-80 

Capacitor, 40 mfd., 250 v.) 
Capacitor,. 1 mfd., 600 v., paper 
Capacitor, .05 mfd., 600 v., paper 
Capacitor, .1 mfd., 600 v., paper 
Capacitor, .005 mfd., 500 v., dise ceramic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, 40 mfd., 475 Y. ' mk ••• • 
Capacitor, 40 mfd., 250 v. . ,......ree section 
Capacitor, 100 mfd., 50 v.) Llectrolytic 
Capacitor, 10 mmf., 500 v., mica 
Capacitor, 100 mmf., 500 v., mica 
Capacitor, .02 mfd., 600 v., paper 

R108 
R109 
R110 
R111 
R112 
R113 
R114 
R115 
R116 
R117 
R118 
R119 

39375-69 
39374-11 
39373-14 
39375-71 
39374-13 
39373-14 
39375-69 
39375-25 
Part of L106 
39375-65 
39373-14 
39374-49 

Resistor, 6800 ohm, 5%, h w. R185 
Resistor, 68 ohm, 10%, h w. R186 
Resistor, 100 ohm, h W. R187 
Resistor,' 8200 ohm, 5%, 1 2 W. R188 
Resistor, 100 ohm, 10%, 12 W. R189 
Resistor, 100 ohm, h W. R190 
Resistor, 6800 ohm, 5%, h W. R191 
Resistor, 100 ohm, 10%, 1/2 W• R192 
Resistor, 10,000 ohm, 5%, h W. R193 
Resistor, 4700 ohm, 5%, h W. R194 
Resistor, 100 ohm, h W. R197 
Resistor, 100,000 ohm, 10%, h w. R198 

39374-137 
39374-71 
39374-60 
39374-36 
39374-51 
39374-51 
39375-97 
39374-37 
39374-41 
39374-51 
39374-135 
39373-14 

Resistor, 100,000 ohm, 10%, 1 w. 
Resistor, 2.7 megohm, 10%, h w. 
Resistor, 820,000 ohm, 10%, h w. 
Resistor, 8200 ohm, 1051, 1 2W. 
Resistor, 150,000 ohm, 1°0' "c, 1 w. 
Resistor, 150,000 ohm, 10' "c, 1 w. 
Resistor, 100,000 ohm, se/;,, 1;¡ w. 
Resistor, 10,000 ohm, 10%, 1 2 w. 
Resistor, 22,000 ohm, 10%, 12 w. 
Resistor, 150,000 ohm, 10%, g W. 

tor, w. Resistor, 68,000 ohm, 10%, 1 
Res m, Resistor, 100 oh 3 w. 

IC111 
SP102 
S102 
S103. 
CA101 
P101 
P102 
P103 
J101 

39012-97 
138762-5 
W -148790 
W-147414 
C-132300-6 
G-131500-2 
W-139900 
W-147415 
W-136998 
C-146351-3 
AB-148462 
W-148854 
AW-149565 

Iron Core  
Speaker, Less Choke and Trans. 
Socket, Speaker 
Socket Deflection Yoke 
Cable & Plug Assy., Power 
Plug, Speaker 
Plug, Interlock 
Plug, Deflection Yoke 
Connector. Phono 
Bracket, Deflection-Focus 
Bracket, Deflection Yoke 
Bracket, Control Mtg. 
Cable, Shielded (35") 

C130 
C131 
C132 
C133 
C134 
C135 
C136 
C137 

**C138 
C139A 
C139B 
C140 
C141A 

W-137398-4 
C-137727-110 
B-149211 
39001-74 
39001-11 
39001-13 
39001-13 
39001-73 
39001-13 
B-149261 

39001-11 
B-146633 

Capacitor, 2.2 mmf., 500 v. 
Capacitor, 1000 mmf., 10%, 500 v., ceramic 
Capacitor, 10 mfd., 25 v., Electrolytic 
Capacitor, .002 mfd., 600 v., paper 
Capacitor, .005 mfd., 600 v., paper 
Capacitor, .01 mfd., 600 v., paper 
Capacitor, .01 mfd., 600 v., paper 
Capacitor, .00025 mfd., 600 v., paper 
Capacitor, .01 mfd., 600 v., paper 
Capacitor, 40 mfd., 350 v. ,,Two Section 
Capacitor, 10 mfd., 25 y. Electrolytic 
Capacitor, .005 mfd., 600 v., paper 
Capacitor, 40 mfd., 475 v. Two Section 

R120 
R121 
R122 
R123 
R124 
R125 
R126 
R127 
R128 
R129 
R130 
R131 
R132 

Part of L111 
39374-9 
39374-136 
39375-221 
39375-369 
39374-35 
39374-31 
39374-60 
39374-49 
39374-52 
39374-50 
3937445 
39374-142 

Resistor, 22,000 ohm, 10%, h W. R199 
•.. R200 Resistor, 47 ohm, 10%, h W. 

Resistor, 82,000 ohm, 10%, 1 W. R201 
Resister, 10,000 ohm, 5%, 1 W. R202 
Resistor, 10,000 ohm, 5%, 2 W. R203 
Resistor, 6800 ohm, 10%, h W. R204 

R205 
Resistor, 3300 ohm, 10%, h W. R206 
Resistor, 820,000 ohm, 10%, h W. R207 
Resistor, 100,000 ohm, 10%, h W. R208 
Resistor, 180,000 ohm, 10V, h W. 
Resistor, 120,000 ohm, 10%, w. R209 
Resistor, 47,000 ohm, 10%, h W. R210 
Resistor, 270,000 ohm, 10%, 1 W. R211 

39373-92 
39374-97 
39373-14 
39373-14 
39373-14 
39374-217 
39375-71 
39374-211 
39374-40 
39374-41 
39374-211 
39373-33 
39303-19 

Resistor, 1 megohm, g w. 
Resistor, 47 ohm, 10%, 1 w. 
Resistor, 100 ohm, ;2 w. 
Resistor,100 ohm, h w. 
Resistor, 100 ohm, h w. 
Resistor, 22,000 ohm, 10%, 2 w. 
Resistor, 8200 ohm, 5%, h W. 
Resistor, 6800 ohm, 10%, 2 W . 
Resistor, 18,000 ohm, 10%, h w. 
Resistor,22,000 ohm, 10%, h W . 
Resistor, 6800 ohm, 10%, 2 w. 
Resistor, 1000 ohm W. , h 
Resistor, 8.2 ohm, 10%, h w., W.W. 

•AW-149188 
W-149316 
W-160362-1 
W-160112-2 
W-45580-1 
W-138090-4 
39033-18CL 
W.447306 
AC-149618 
AB-149798 
C-149179 
W-149059 
AB-149516-2 

Clip, Corona  
Cover, Tube (V119) 
Cushion (Rubber 2946% Deflection Yoke 
Grommet (Rubber, 3 used), Focus Coil 
Grommet (Rubber, 3 used), Chassis 
Insulator, Stand-off 
Nut (3 used), Focus Coil 
Screw (3 used), Focus Coil 
Shield Assy., High Voltage 
Shield, Corona (Y119 Socket) 
Shield, Tube (V117, V118) 
Shield, Tube (V104, V105) 
Socket and Board Assy. (V119) 

C141B 
C142 
C143 
C144 
C145 
C146 

B-149262 
C-144675-2 
39001-87 
39001-14 
39477-41 

Capacitor, 40 mfd., 475 v. ,' Electrolytic 
Capacitor, 40 mfd., 100 v., Electrolytic 
Capacitor, .005 mfd., 500 v., disc ceramic 
Capacitor, .25 mfd., 600 v., paper 
Capacitor, .015 mfd.' 600 v., paper 
Capacitor, mfd., 600 v., molded paper 

R133 
R134 
R135 
R136 
R137 
R138 

B-149611 
39374-123 
39374-29- 
39374-220 
39374-221 
39374-123 

R212 
Control, Brightness (40,000 ohm) B.213 
Resistor, 6800 ohm, 10%, 1 W. B.214 
Resistor, 2200 ohm, 10%, h W. R215 
Resistor, 39,000 ohm, 10%, 2 w. L101 
Resistor, 47,000 ohm, 10%, 2 W. L102 
Resistor, 6800 ohm, 10%, 1 W. 

39373-202 
39374-93 
Part of T107 
39374-217 
AW-146763 
AW-146582 

Resistor, 1 megohm, 1 W. 
Resistor, 22 ohm, 10%, 1 w. 
Resistor, 15,000 ohm, 10%, 2 W. 
Resistor, 56,000 ohm, 10%, 2 w. 
Coil, 1st I. F. 
Coil, 2nd I. F. 

AB147703-2 

39437-1 
W-146439-2 
39388 
W-146966 

Socket and Cable Assy., Picture Tube 

Socket, Tube (V111, V113, V116) 
Socket, Tube (V115, V120) 
Socket, Tube (V117, V118, V121, V122) 
Socket, Tube (V101, V102, V103, V106, 
V109 V112, V114) 

C147 
C148 

B-13749847 
B-137498-28 

.01 
Capacitor, 120 mmf., 10%, 500 v., mica 
Capacitor, 390 mint, 10%, 500 v., mica 

R139 
R140 

39374-194 
39374-17 

L103 
Resistor, 27Q ohm, 10%, 2 W. L104 
Resistor, 22a ohm, 10%, h W. 

AW-146583 
AW-147974 

Coil, 3rd I. F. 
Coil, 4th I. F. 

W-144732 

B4490984 
Socket,, Tube (V107, V110) 
Socket, Tube (104, V105) 

*C149 
*C150 
*C151 

39001-74 
39001-11 
39001-11 

Capacitor, .002 mfd., 600 v., paper 
Capacitor, .005 mfd., 600 v., paper 
Capacitor, .005 mfd., 600 v., paper 

R141 
R142 
R143 

39374-5 
39374-130 
39375-79 

L105 
Resistor, 22 ohm, 10%, h W. L106 
Resistor, 27,000 ohm, 10%, 1 W. , L107 
Resistor, 18,000 ohm, 5%, h W. L110 

AW-148983 
AW-149357 
AW-146889 
AW-146889 

Coil, 5th I. F. 
Coil, Video Peaking 
Coil, Video Peaking 
Coil, Video Peaking 

W-149531 
W-144668 
W-147474 

Spring, Capacitor (C173) 
Spring (Compression, 3 used), Focus Coil 
Stud (Mtg.), Capacitor (C173) 

C152 39478-39 Capacitor, .0047 mfd., 10%, 600 v., R144 39374-42 Resistor, 27,000 ohm, 10 0, W. L111 AW-149242 Coil, Video Peaking molded paper R145A C-149686 Control (Volume), 1 megohm 1Two L112 AW-148440 Coil, Delay C153 C-146434-6 Capacitor, .05 mfd., 10%, 400 v., paper R145B Control (Contrast), 2000 ohm [Section L113 AW-148452 Inductor, Horizontal Linearity C154 39001-19 Capacitor, .1 mfd., 600 v., paper R146 39374-47 Resistor, 0,000 ohm, 10%, h W. L114 AW-143934 Choke, R. F. Heater C155 B-137498-24 Capacitor, 180 mmf., 10%, 500 v., mica R147 39374-75 Resistor, 3.9 megohm, 10%, h W. L115 AW-146570 Coil, Choke C156A B-132386-17 Capacitor, Trimmerl,,, . 
.wo Section "R148 39374-53 Resistor, 220,000 ohm, 10%, h W. L117 B-149475 Choke, 50 ohm C156B 

C157 39477-37 
Capacitor, Trimmer f 
Capacitor, .0022 mfd., 600 v., molded paper 

R149 
••12150 

39374-42 
39374-57 

Resistor, 27,000 ohm, 10%, h W. L118 
Resistor, 470,000 ohm, 10%, h w. L118B 

AC-148887-7 Yoke, Deflection bl 
Yoke, Deflection Assem Y C158 39001-87 Capacitor, .25 mfd., 600 v., paper R151 39374-196 Resistor, 390 ohm, 10%, 2 W. L119 AW-147430 Coil Assembly, Focus C159 39001-80 Capacitor, .02 mfd., 600 v., paper R153 39373-33 Resister, 1000 ohm, h W. L120 AW-149492 Inductor, Width and A.G.C. 

C160 
C161 

39001-17 
B137498-47 

Capacitor, .05 mfd., 600 v., paper 
Capacitor, 200 mmf., 5%, 1000 v., mica 

R154 
R155 

39375-115 
39375-109 

Resistor, 560,000 ohm, 5%, h W. T101 
Resistor, 330,000 ohm, 5%, h W. 

AC-146782 Transformer, Sound Take-off 

C162 C-148813-2 Capacitor, .01 mfd., 10%, 400 v., paper R156 39375-97 Resistor, 100,000 ohm, 5%, h W. 
C163 B-137498-53 Capacitor, 1300 mmf., 5%, 500 v., mica R157 39374-36 Resistor, 8200 ohm, 10%, h w. 
C164 B-137498-56 Capacitor, 820 nunf.,10%, 500 v., mica R158 39375-71 Resistor, 8200 ohm, 5%, h w. 
C165 C-144675-2 Capacitor, .005 mfd., 5W v., disc ceramic R159 W-148861 Control, A.G.C. (1000 ohm) *See Note 7 on Main Chassis Schematic Wiring Diagram. 
C166 C-144675-2 Capacitor, .005 mfd., 500 v., disc ceramic R.162 11-149612 Control, Focus (3000 ohm) "See Note 8 on Main Chassis Schematic Wiring Diagram. 

•• • C167 B-146944 Capacitor, 5 mfd., 25 v., Electrolytic R163 W-148554-2 Resistor, 330 ohm, 10%, 7 w. "See Note lOon Main Chassis Schematic Wiring Diagram. 
C168 B-148317-2 Capacitor, .5 mid., 600 v., paper R164 39374-61 Resistor, 1 megohm, 10%, 4 w. MODELS 11 -) s)ç3MU, 

11-473BU, Ch. 323  ---
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R.F. TUNER 

Symbol 
No. 

Part No. Description Symbol 
No. 

Part No. Description 

Cl C-137727-49 Capacitor, 27 mmf., 5%, 500 v., ceramic IA AW-149070 Inductor, End (R. F.) 
C2 C-137727-49 Capacitor, 27 mmf., 5%, 500 v., ceramic L5 AW-149072 Choke, Plate 
C3 C-137727-113 Capacitor, 1500 mmf., 500 v., ceramic L6 AW-149088 Coil, I. F. 
C4 B-148895-1 Capacitor, Trimmer L7 AW-149063 Coil, I. F. Coupling 
C5 C-137727-113 Capacitor, 1500 mmf., 500 v., ceramic L8 AW-149062 Inductor, Shunt Oscillator 
C6 C-137727-113 Capacitor, 1500 mmf., 500 v., ceramic L9 AW-149069 Inductor, End (Oscillator) 
C7 C-137727-113 Capacitor, 1500 mmf., 500 v., ceramic Lb O AW-149086 Coil, Converter Coupling 
C8 C-137727-106 Capacitor, 6 mmf.,± .5 mmf., 500 v., L11 B-148936-3 Choke, 8.2 mh., 10% 

ceramic AB-148839 Bracket & Stud Assy., Gear 
C9 B-148895-1 Capacitor, Trimmer 149417 Contact Assembly 
C10 C-137727-41 Capacitor, 15 mmf., 10%, 300 v., ceramic B-148920 Cover, R. F. 
C11 C-137727-113 Capacitor, 1500 mmf., 500 v., ceramic 149419 Cover, Inductuner 
C12 W-137398-2 Capacitor, 1 mmf., 500 v. AW-149156 Dial Sleeve & Gear Assy. 
C13 C-137727-106 Capacitor, 6 mmf., ± .5 mmf., 500 v., AW-149124 Gear & Pinion Assy. 

ceramic 149418 Nut (Lock), Inductuner Cover 
C14 B-148895-I Capacitor, Trimmer W-146634 Retainer, Dial Sleeve & Gear Assy. 
C15 C-137727-106 Capacitor, 6 mmf., ± .5 mmf., 500 v., W-160243:2 Retainer, Gear & Pinion Assy. 

ceramic AW-149159 R. F. Tuner (Complete) 
C16 W-137398-6 Capacitor, 4.7 mmf., 500 v. 149420 Screw, Shaft Clamp 
R2 39374-12 Resistor, 82 ohm, 10%, w. 149410 Shaft Assembly 
R3 39374-39 Resistor, 15,000 ohm, 10%, w. W-149060 Shield, Tube (V2) 
R4 39374-34 Resistor, 5600 ohm, 10%, w. W-149059 Shield, Tube (V1) 
R5 39374-11 Resistor, 68 ohm, 10%, !4 w. W-149051 Socket, Tube (V2) 
R6 39374-61 Resiêtor, 1 megohm, 10%. w. B-149098-1 Socket, Tube (V1) 
R7 39374-39 Resistor, 15,000 ohm, 10%, w. 149413 Spring (Steel "C" Washer), Shaft Retain( 
Li B-148936-2 Coil, Antenna Shunt 149414 Spring (Brass Washer), Shaft Thrust 
L2A 
L2B 
L2C 

W-149222 Inductor, Variable .T. • 
Inductor, Variable . hree Section 
Inductor, Variable) In ductuner 

149416 
149411 
149412 

Spring (Wire), Shaft Tension 
Stop (No. 2 to 6) 
Stop (No. 7) 

L3 AW-149071 Inductor, End (Antenna) W-149180 Washer (Spring), Dial Sleeve & Gear Ass 
149415 Washer (Fibre), Shaft Friction 

Symbol 
No. Part No. 

Miscellaneous 

• 

Description 
Symbol 

No. Part No. Description 

AC-149405 
AD-148931 
B-146602 
W-149003 
R-149875 
R-149336 
W-146335 
W-147424 
AB-149712-1 
AB-149712-2 
B-160128-24 
B-160128-25 
C-149153-1 
C-148481-2 
C-149153-2 
C-148481-3 
149390 
149391 
149972 
149971 
149599 
146472 
149393 
149974 

Antenna Assembly 
Back and Cable Assy., Cabinet 
Brace, Deflection-Focus 
Bracket, Picture Tube Strap 
Cabinet (11-473BU) 
Cabinet (11-443MU) 
Clamp, Cabinet Back 
Clip, Anode Connector—Tube Strap 
Cover, Control (11-443MU) 
Cover, Control (11-473BU) 
Cushion, Picture Tube Stop 
Cushion, Picture Tube Strap 
Dial, Tuning (11-443MU) 
Dial, Volume (11-443BU) 
Dial, Tuning (11-473MU) 
Dial, Volume (11-473BU) 
Door, Outer (11-443MU) 
Door, Inner (11-443MU) 
Door, Outer (11-473BU) 
Door, Inner (11-473BU) 
Grille Cloth (11-443MU) 
Grille Cloth (11-473BU) 
Hinge, Door (11-443MU) 
Hinge, Door (11-473BU) 

B-148484 
AW-147889-1 
AW-147888-1 
AW-147887-1 
AW-147889-3 
AW-147888-3 
AW-147887-3 
R-149332 
W-148788-2 
149392 
149977 
AB-149745 
W-145391 
W-147921-1 
39350-23CL 
39352-54XD 
39355-46XA 
W-146484 
AB-149308 
139319SB 
149941 
AW-149603 
R-149218-1 
R-149218-2 

Ion Trap 
Knob, Tuning (11-443MU) 
Knob, Volume (11-443MU) 
Knob, Off-On-Contrast (11-443MU) 
Knob-Tuning (11-473BU) 
Knob, Volume (11-473BU) 
Knob, Off-On-Contrast (11-473BU) 
Mask, Picture Tube 
Name (Crosley) 
Pull, Door Handle (11-443 MU) 
Pull, Door Handle (11-473BU) 
Rest and Cushion Assy., Picture Tube 
Ring (Compression), Tuning Dial 
Screw (Special), Chassis Mtg. 
Screw, Mask 
Screw, Window (11-443MU) 
Screw, Window (11-473BU) 
Spring, Volume Dial 
Strap, Picture Tube 
Strike and Catch, Door (11-443MU) 
Strike arid Catch, Door (11-473BU) 
Terminal Board Antenna 
Window (11-443MU) 
Window (11-473BU) 

MODELS 11-4)¡311U, 
11-473BU, Ch. 323 
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DIAGRAM OF VERTICAL INTEGRATOR DIAGRAM OF AUDIO COUPLING 
SEE NOTE 7 SEE NOTE 8 

RI68 RI69 R170 
22K 8200 8200 

.0 
CI49 CI51 
02 T.005 .005 

MED. MD. MFD 
3 

CATHODE 
PIN 6 
VII3 

NOTES: 

GROUND GREEN 
LEAD 
TIO4 

• • 

CI38 

Ri48 

250 
I3k 

2 

.01 
MFD 

25C) 
RI50 
500h 

2 3 4 

81- PLATE GRID 1-140V-t 160V. 
PIN 9 F1N5 
VII0 VIII 

1. ALL VOLTAGES MEASURED WITH AN ELECTRONIC VOLT-
METER CONNECTED FROM SOCKET LUG TO CHASSIS. 

2. SUPPLY VOLTAGE 117V. 60 CYCLE AC. 

3. K = 1000 

4. ALL CAPACITANCE VALUES IN MMF. 8z ALL RESISTANCE 
VALUES IN OHMS UNLESS OTHERWISE NOTED. 

5. SCREEN VOLTAGE ADJUSTMENT FOR V117 8z V118 

NOMINAL — TERMINAL B 
HIGH — TERMINAL A 
LOW — TERMINAL C 

6. SOME SETS ARE EQUIPPED WITH A BARE WIRE SHUNTING 
R207. IF hORIZONTAL DRIVE IS EXCESSIVE, REMOVE THE 
BARE WIRE ACROSS R207. 

7. IN SOME RECEIVERS, C149, C150, C151, R168, R169, and 
R170 ARE A RESISTOR- CAPACITOR UNIT, (PART NO. 
W-149878). SEE DIAGRAM ABOVE. 

8. IN SOME RECEIVERS C137, C138, R148 and R150 ARE A 
RESISTOR- CAPACITOR UNIT (PART NO. W-149881). 
SEE DIAGRAM ABOVE. 

9. ON SOME SETS LUG 2 OF V103 IS CONNECTED TO GROUND 
AND NOT TO LUG 7. THESE SETS ARE EQUIPPED WITH A 
6A1_16 TUBE. BY CONNECTING LUG 2 TO LUG 7 AS SHOWN 

BY THE SOLID LINES IN SCHEMATIC, EITHER A 6AG5,6AU6, 
or 6BC5 TUBE MAY BE USED IN THE V103 SOCKET. WHEN 
REPLACING THIS TUBE, RE- ALIGN THE 3rd. I.F. STAGE. 

10. EARLY PRODUCTION SETS ARE EQUIPPED WITH C167 
AND R200 CONNECTED IN THE CIRCUIT AS SHOWN BY THE 
DOTTED LINES. 

11. SOME SETS ARE EQUIPPED WITH A 68 OHM, 10%, 1/2 WATT 
RESISTOR (PART NO. 39374-11). 

12. IN EARLY PRODuCTION RECEIVERS, C140 IS CONNECTED 
AS SHOWN BY DOTTED LINES. IN LATER PRODUCTION 
SETS, C140 IS CONNECTED AS SHOWN BY SOLID LINES TO 
PREVENT PARASITIC OSCILLATION IN THE AUDIO OUT-
PUT TUBE. 

8 

MODELS 11-443MU, 11-454MU, 

11-458MU, 11-473BU, 

11-484MU, Ch. 323 

17,e5 FD ; Too 2 
1_1178 e CI79 

MFD.  

I 

I-F SUB -ASSEMBLY 

> 
e 

RF TUNER 

MODELS: 11-454 MU, 11-458 MU, 11-484 MU 

(Chassis 323 ) 

NOTE:- These Models are the same as 
Model 11-Y13MU Except for the following: 

REPLACEMENT PARTS LIST 

Part No. Description Part Nb. Description 

AD- 150193 Antenna Assv. 146786 Hinge (Cabinet Door), Upper R & Lower L 
AC- 150040 Back & Power Cable Assy. (11-454 MU, 11-458 MU) 
B-146602 Brace. Deflection - Focus Assy. 149943 Hinge (Cabinet Door), Upper R & Lower L 
W-149003 Bracket, Picture Tube Strap (11-484 BU) 
W-150069 Button. Hole Plug 148484 Ion Trap 
R-150122 Cabinet ( 11-454 MU) AW-147887- I r Knob, Off- On- Contrast ( 11-454 MU) 
R-150294 Cabinet ( 11-458 MU) AW-147887-3 Knob, Off- On- Contrast (11-484 BU) 
R-150213 Cabinet (11-484 BU) AW-147887-4 Knob, Off- On- Contrast (11-458 MU) 
W-146335 Clamp Cabinet Back AW-147889-1 Knob, Tuning (11-454 MU) 
W-147424 Clip. Anode Connector AW-147889-3 Knob. Tuning (11-484 BU) 
AB- 149712-1 Cover. Controls AW-147889-4 Knob, Tuning (11-458 MU) 
W-149486 Cushion. Picture Tube Rest AW-147888-1 Knob, Volume (11-454 MU) 
B-160128-24 Cushion, Picture Tube Stop ( 11-454 MU, AW-147888-3 Knob, Volume (11-484 BU) 

11-484 BU) AW-147888-4 Knob, Volume (11-458 MU) 
B-160128-25 Cushion, Picture Tube Strap R-150099 Mask, Picture Tube 
C-149153-3 Dial Tuning B-148080-8 Medallion (11-454 MU, 11-458 MU) 
C-148481-4 Dial, Volume B-148080-9 Medallion ( 11-484 BU) 
150325 Doors (1 pair), Cabinet ( 11-454 MU) W-150275 Pad (Composition), Window 
150329 Doors (1 pair). Cabinet (11-458 MU) 150618 Pull, Door Handle ( 11-454 MU) 
150291 Doors (1 pair), Cabinet (11-484 BU) 150290 Pull, Door Handle (11-458 MU, 11-484 BU) 
150326 Door, Control Access ( 11-454 MU) AB- 149745 Rest & Cushion Assy., Picture Tube 
150330 Door, Control Access (11458 MU) W-145391 Ring (Compression), Tuning Dial 
150292 Door, Control Access ( 11-484 BU) W-147921-2 Screw (Special), Chassis Mtg. 
AB- 149300 Foot Assy., Center Chassis Bracket 39352-56XA Screw. Window ( 11-484 BU) 
R-150098-1 Frame, Window ( 11-454 MU, 11-458 MU) 39352-56XD Screw. Window (11-454 MU, 11-458 MU) 
R-150098-2 Frame, Window ( 11-484 BU) W-148782 Spacer, Antenna Terminal Assy. 
150377 Grille Cloth ( 11-454 MU. 11-458 MU) W-146484 Spring. Dial Retaining 
149892 Grille Cloth ( 11-484 BU) AB- 149308 Strap. Picture Tube 
149393 Hinge, Control Access Door ( 11-454 MU. 

11-458 MU) 
139319SB Strike gi Catch, Doors ( 11-454 MU, 

11-458 MU) 
149974 Hinge, Control Access Door ( 11-484 BU) 149951 Strike & Catch, Doors (11-484 BU) 
146786 Hinge (Cabinet Door), Upper L & Lower AW-149603 Terminal Assy., Antenna 

R ( 11-454 MU, 11-458 MU) B- 150075 Window, Safety Glass 
149942 Hinge (Cabinet Door), Upper L 8z Lower 

R (11-484 BU) 
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REPLACEMENT PARTS 
2056 TRIMMER CONDENSER 

3029 5¡ W. RESISTOR 

3001A 1 W. RESISTOR 

3036 2 W. RESISTOR 

1005 WAVE TRAP COIL 
3013-3 VOLUME CONTROL AND SWITCH 

8004 PHONO-RADIO SWITCH 
5000 LINE CORD 

4080-4 KNOB 

TUBES 
1 125E6 1 12AT6 - 1 35B5 

FINE TUNING 

CHANNEL I I 
SELECTOR   

ON- OFF VOLUME CONTRAST 

6007 GLASS DIAL SCALE 

7017-2 SPEAKER 

8001-1 PILOT LAMP SOCKET 

9109A-2 SHAFT 

9818C BUSHING 

9069-3 DRIVE SPRING 

DIAL CORD 
#47 PILOT LAMP 

9113A-6 DIAL POINTER 

1 35W4 

BRIGHTNESS HORIZONTAL HOLD 

rs 
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Hi 
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1ST P13 1.F. 

C. 
ENO PIS 3RD PIS 

I.F. I.F. 

It SUPPLY RECT. 

AUDIO 
OUTPUT 

DANGER 

HIGH VOLTAGE 
KINESCOPE TUBE 

00 NOT REMOVE THIS TUSE 
WHEN REPLACEMENT IS REQUIRED 

CONSULT YOUR DEALER. 

SOME Noetts UNE 6T11. 
  USI 611111•11/166. 

\ 

RATIO DUI% 
A.F. AMP. 

(ST SOUND I.F. 

GALS 

PIS DET. VIDEO AMP 
ft A.O.C. NONO roosts UN SAISI 
((ICI . OTHERS RAC?. 

D. C. REST. 
SYNC, SEP. 
SYNC. AMP. 

VERT. OSO. 
DISCH. 

  VERTICAL 

HOLD 

HORIZ. DAMPER 

HIGH VOLTAGE RE CI. 

HORIZ. PHASE DEL 

MORIZ. 010. • OLSON. HORIZ. OUTPUT 

RADIO & 3 SPEED 

PHONOGRAPH SECTION 
Superheterodyne 

Range: 525-1700 Kilocycles 
VOLTS CYCLES WATTS 
105 - 125 60 25 

A. C. ONLY VOLTS 
105-125 

CYCLES WATTS 
60 225 MAX. 

MODELS DT-1u2R, DT-1u3A, DT-163AR, 
DT- 190D, DT-191, ET-140R, ET-141R, 
ET- 170, ET- 171, ET-172 
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OPERATING INSTRUCTIONS 

TUNING: 

The following adjustments are necessary when turning the re-

ceiver on. 

1. Turn ON- OFF VOLUME control slightly clockwise to switch re-

ceiver on. Then turn 1/2 turn clockwise for SOUND VOLUME. 
2. Set the STATION SELECTOR so that the desired channel number 

is seen in the window. 

3. Allow 15 to 20 seconds for the tubes to warm up. 

4. Turn CONTRAST control fully counterclockwise. 
5. Turn the BRIGHTNESS control fully counterclockwise, then 
clockwise until a faint glow just appears on the screen. 

6. Turn CONTRAST control clockwise until a glow or a pattern 
appears on the screen. 

7. Ifthedesired channel is broadcasting, music or speech should 

now be heard and the FINE TUNING control be reset for best pic-

ture quality. Adjust VOLUME control for desired amount of sound. 

8. Adjust the VERTICAL hold control until the pattern stops mov-

ing up or down. 

9. Adjust the HORIZONTAL hold control until a picture is ob-

tained and centered from side to side. 

10. Adjust the CONTRAST control so that the picture is clear on 
the screen. 

TO CHANGE FROM ONE CHANNEL TO ANOTHER: 

11. Turn the STATION SELECTOR so that the desired channel number 
is seen in the window. 

12. It may be necessary to repeat Steps 7 and 10 when switching 
from one channel to another. 

13. When the set is turned on again after an idle period. It 

should not be necessary to repeat the adjustments if the posi-
tions of the controls have not been changed. If any adjustment 
is necessary, step 7 is generally sufficient. 

14. If the position of the controls has been changed it may be 
necessary to repeat steps 1 through 10. 

NOTE: If any difficulty is experienced with steps 8 or 9, turn 

the CONTRAST control 1/4 turn counterclockwise and repeat ad-

justments 8 and/or 9. 

INSTALLATION: 

The complete installation of your new Delald Television Receiver 

and the Television Antenna ( if needed) must be made by a quali-

fied DeWald Television Service Technician. The dealer from whom 

you purchased the receiver will advise you so that a DeWald Ser-

vice Technician will install and demonstrate DeWald Television 

Reception. Only an antenna which is designed to match the re-

ceiver circuits should be used. Reception up to and sometimes 
beyond the line of sight to the transmitter antenna may be ob-

tained if local interference conditions permit. It is recommended 

that a combination low frequency and high frequency antenna with 

separate lead-ins be used when installing this receiver in poor 
reception areas. It is further advised that a double pole, double 

throw switch be used for switching either the high or low fre-

quency antenna to the receiver input. 

REPLACEMENT OF KINESCOPE: 

For Models ET- 170, ET- 171, ET- 172. Remove all control knobs, 

masonite backofcabinet, four mounting screws under cabinet and 

connecting plug from speaker. The chassis can now be removed 
from the cabinet. To replace the kinescope, remove the kinescope 

socket, ion trap and disconnect the second anode cap connector. 

Loosen and remove the screw which holds the tube straps together 

on top of kinescope tube. The tube may now be withdrawn from the 

yoke and focalizer. When installing the new kinescope do not 

force it into the yoke or focalizer if they are not properly 

aligned. The tube must be installed so that the second anode 
contact is about 45 degrees toward the high voltage can from the 

vertical position. Replace the screw which holds together the 

tube straps and the ion trap and kinescope socket. Slide the 

chassis back into the cabinet, replace the speaker connecting 

plug, push on the second anode cap connector, pushonall control 

knobs, and tighten the four chassis mounting screws. 

For the Model Et- 140R, the procedure indicated above must be 

followed with the exception that to remove tube strap, slide 

strap forward. 

Por the Models DT- 163R, DT- 163A, ET- I91. DT- 190D, the procedure 

for replacement of the kinescope is as follows: Remove the front 

panel from cabinet by removing the two wing screws from behind 

the top of the panel. Take off this panel, the masonite back of 

the cabinet, the kinescope socket and the ion trap. The kine-
scope can now be removed from the set. To put the new kinescope 

in place, orient the tube with the key at the base of the tube 
pointing downward and reverse the above procedure. 

CAUTION: FAILURE TO CONNECT THE SPEAKER TO THE CHASSIS BEFORE 

TURNING THE RECEIVERONMAY RESULT IN SERIOUS DAMAGE TO THE FIRST 
FILTER CONDENSER AND 5U4 RECTIFIER. 

NOTE: THE METAL ENVELOPE OF THE KINESCOPE PICTURE TUBE RAS 
HIGH VOLTAGE CONNECTED TO IT, 

ION TRAP ADJUSTMENT: 

The ion trap is to be put on with the magnet poles approximately 
over the Kinescope flags. Starting from this position adjust 

the ion trap by moving it forward or backward at the same time 

rotating it slightly around the neck of the tube for the bright-
est raster on the screen. 

CENTERING AND FOCUSING ADJUSTMENTS: 

Movethefocalizer back 1/4" away from the back of the Deflection 

Yoke. Centering is then performed with the focalizer. Loosen 

the two wing screws on the sides of the focalizer and move it in 
the direction required to center the picture. When best center-
ing is obtained, tighten the wing screws. When the picture is 

off center either horizontally or vertically it may be adjusted 

on some sets with the " beamadjuster" and on others with the 

focalizer centering lever. The " beamadjuster" is accessible just 

in frontofthe focalizer and movement of the flange will result 

in movement of the picture position. The focalizer centering 

lever projects from the rear of the focus unit and moves the 

picture horizontally & vertically. The focusing procedure is as 

follows: Turn the bottom focalizer screw in until it will go no 
further, then turn it out 2 turns. Next adjust the top screw 

for best focus. Readjust the ion trap for maximum brilliance 

and then touch up the focus with the top screw. 

NOTE: If no pattern is on, turn contrast control counterclock-

wise fully and turn up brightness control so that the raster 

lines are visible. The adjustment of the focalizer adjusting 
screw can be made by getting the sharpest line detail. 

DEFLECTION YOKE ADJUSTMENT: 

If the lines of the raster are not horizontal or squared with 

the picture mask, rotate the deflection yoke until this condi-

tion is obtained. Tighten the yoke adjustment screw. 

PLACEMENT: 

The location in the room for your television receiver should be 

given careful consideration. Choose the location: 

A - Where no bright light will fall directly on the picture ( some 
illumination in the room is desirable). 

B - To give easy access for operation and comfortable viewing. 

C - To permit a convenient connection to an outdoor antenna if 
it is needed. 

D - Convenient to an A-C electrical outlet of the proper voltage 
and frequency. 

E - To allow adequate ventilation. 

CAUTION: The receiver is provided with adequate ventilation 

apertures, under, in back of. and on the sides of the cabinet. 

THESE APERTURES SHOULD NOT BE ALLOWED TO BE COVERED OR VENTILA-
TION IMPEDED IN ANY WAY, 

NOTE: Always keep the rear of this television receiver at least 
6 inches away from the wall to allow for proper ventilation. 

ANTENNA: 

This television receiver features aself-contained antenna which 
makes use of an external antenna unnecessary in many locations. 

Por best results rotate the cabinet while checking the picture 
quality on all stations. Use the receiver in a position which 
gives best results. 

If an external antenna is necessary, take both leads off the an-

tenna connector at the left of the chassi& rear, and connect the 

lead- In wires of the external antenna to this connector. 

REPLACEMENT OF FUSE: 

This receiver is provided with a pigtail Glass Tube Puse on the 
left bottom side of the chassis. This is a protective fuse for 

the H.V. Transformer. If it blows out, replace the 613G60 tube. 

Use a 0.2 amp. - 250 volt pigtail fuse when replacement is nec-
essary. 

POWER SUPPLY: 

This receiver is designed to operate on 105-125 volts, A.C. 60 

cycle power only. If plugged into an incorrect power supply, 

damage to the receiver may result. If in doubt about your power 
supply, call your power company. 

HIGH VOLTAGE CHECK: 

If there is no raster on the kinescope tube after the ion trap 

has been adjusted, the high voltage may be checked as follows: 

Place the metal portion ofawell insulated screwdriver near the 

top cap of the 1133 tube. Hold only the insulated portion of the 

screwdriver. The metal part of the screwdriver should draw ap-

proximately a 1/4" spark from this cap. If a spark is present 

and there is still no high voltage at the anode lead replace 

the 1 Megohm Filter Resistor underneath the 1B3 socket. 

ALIGNMENT PROCEDURE: 

TO ADJUST SOUND I.F.'S: 

1. Set A.M. Signal generatorto4.5 Mc and connect high side of 

generator, thru 8.01 MFD condenser, to grid of the Video Ampli-

fier Tube ( 6AH6 Pin 1). Low side of generator to go to chassis 
ground. 

2. Connect a VTVM between Pins 2 and 7 of the 6T8 sound ratio 

detector tube ( across 5MFD electrolytic condenser or points A 

and B on schematic diagram). Connect the plus side of the VTVM 
to Pin 7 and the negative side in series witha 33K ohm resistor 
to pin 2. 

3. Withthesignal generator ( unmodulated) set at 4.5 Mc, adjust 

the sound takeoff coil (L8)and ratio detector primaryT1 ( bottom 
slug) for maximum DC voltage on the VTVM. 

4. Adjust the takeoff coil before adjusting the ratio detector 
primary. Use just enough signal generator output to obtain ap-

proximately 1 volt on the VTVM. Connect the plus side of the 

VTVM to the junction of the two 18K ohm resistors connected 

between Pins 2 and 7 of the 6T8 tube ( point C on schematic). 

Connect the minus side of the VTVM to the junction point of the 

47K ohm resistor and the . 01 MFD condenser ( point Don schematic) 
going to the sound volume control. Adjust the ratio detector 

(T1) secondary ( top slug) for zero voltage output. It will be 
found that it is possible to procure a plus or minus voltage on 

the VTVM depending upon the adjustment. Obviously to pass from 

a plus to a minus voltage, the voltage must pass through zero. 
The top slug should be adjusted so that the meter indicates zero 

output as the voltage swings from plus to minus. This point then 
will be called ratio detector zero adjustment. 

5. Shift the frequency of the signal generator either side of 
4.5 Mc and touchup the ratio detector primary for approximately 

equal peaks. Use just enough signal generator output to obtain 
1 volt peaks for the best results. 

6. When using an oscilloscope and a wide band oscillator for 

calibrating sound I.P., connect the sweep generator high side, 

througha . 01 MPD condenser, to grid of the Video Amplifier Tube 
(6AH6 Pin 1). Connect the oscilloscope high side ( in series with 

a . 01 MFD condenser and a40Kohm resistor) to the point indicated 

in step 4 and the ground terminal to chassis. Adjust the bottom 
slug of the ratio detector ( primary) to produce maximum ampli-

tude and the top slug ( secondary) to produce the correct center 

point and best linearity on the response curve. The curve should 
be " S" shaped. 

7. Connect sweep generator to the point indicated in step 1. 

Connect oscilloscope high side ( in series with a . 01 MPD con-
denser and 40E ohm resistor) to pin 2 of the 6T8 sound ratio 

detector and the ground terminal to chassis. Remove minus side 

of the 5MFD stabilizer capacitor from pin 2 of the 6T8 tube. 
Adjust takeoff coil to produce maximum amplitude at 4.5 Mc, 

NOTE: During sound I.F. alignment the common lead of VTVM is 
connected to approximately 140 volts, with respect to chassis. . 

Avoid touching or grounding the VTVM case. Keep Contrast control 
fully clockwise. 

MODELS DT-162R, DT-163A, DT-163AR, 
DT-190D, DT-191, ET-140R, ET-141R, 
ET- 170, FT-171, ET-172 

TO ADJUST PICTURE I. ' S: 

I. Connect the negative terminal of a 3 volt " A" battery to the 
junction of the Imegohm and . 25 Mfd in the AGC bias line, ( point 

E on schematic) and positive terminal to a chassis ground. Set 

the contrast control to the fully clockwise position. Set fine 

tuning control with flat in horizontal position. 

2. Set channel switch to channel 3 or any clear channel. 

3. Connect a VoltOhmyst across the second picture detector load 

resistor of 4700 ohms. Plus end to go to junction point of peak-

ing coil L-5 and 4700 ohm resistor and minus end to other side 
of load resistor ( junction of 4700 ohm, 1K ohm and . 1 Mfd con-
denser). 

4. Couple the high side of the signal generator to the mixer 

tube of tuner by slipping a tight fitting insulated tube shield 

over the tube envelope and connecting the generator lead to it. 

Connect the ground side of the signal generator to the frame of 

the tuning unit. 

5. Set A.M. Signal generator to 25.2 Mc and peak detector I.F. 

(L -3) and first picture I.F. coil ( L-1) for maximum gain on 
VoltOhmyst. 

6. Set A.M. Signal generator to 23 Mc and peak second I.P. coil 

(L-2) and converter I.P. coil on top of tuner for maximum output 
on VoltOhmyst. 

7. When using an oscilloscope and a wide band oscillator for 

calibrating and checking bandwidth of the I.P.'s, connect sweep 

generator to the point indicated under step 4. Connect the 

oscilloscope high side ( in series witha 40K ohm resistor) to the 

junction of the peaking coil L-5 and 4700 ohm resistor, and the 

ground terminal to chassis. Align the picture I.P. to produce 
a response curve similar to the one shown. 

NOTE: During picture i.p. alignment the common lead of VoltOhmyst 
is connected to approximately minus 2.5 volts with respect to 

chassis. Avoid grounding the VoltOhmyst case. 

100% 

70 TO 
80% 

50% 

23.2 MC 25.2 MG 

TYPICAL OVERALL RESPONSE CURVE 

OF PICTURE I.F.'S 

MOTE, us! or rsi PLUS OM PALEIEIOCT 
POIETE MAI El OP TO 50% DPP AIID 
eat GIVE ODOM PICTURE DETAILS. 

3.85 MC 

rn 
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OUTPUT OF INTEGRATING 
NETWORK - VERTICAL  

VERTICAL OSC. TRANS. 
YELLOW LEAD 

25V. P- P 

GRID OF VERTICAL OSC. TUBE  

6J5GT - PIN 5 160V P-P 

OUTPUT OF SYNC SEPARATOR  
VERTICAL  

I2AU7 SYNC. AMP. - PIN 6 50 V. P- P 

OUTPUT OF SYNC. SEPARATOR  
HORIZONTAL 

I2AU7 SYNC. AMR - PIN 6 45 V. P-P 

INPUT TO VERTICAL OUTPUT TUBE  

RED LEAD OF VERTICAL 
OSC. TRANSFORMER 

130V. P-P 

PLATE OF VERTICAL OUTPUT TUBE  

6V6GT - PINS 384 550 V. P-P 

• 

HORIZONTAL PHASE DETECTOR  

6AL5 - PIN 5 I7V P-P 

HORIZONTAL PHASE CONTROL  

VOLTAGE  

6 AL5 - PINS 18 2 15 V. P-P 

TUBE POSITION 
PIN NUMBERS AND VOLTAGES ( 20,000 OHMS PER VOLT) 

2 3 5 6 7 8 

5U4G Rectifier 400 

6CB6 1st Piz I.F. 1.0 0.5 125 
Contract Control 
fully c-w 

6CB6 2nd Piz I. F. 0.8 125 

6CB6 3rd Piz I. F. 1.70 120 

6AL5 
Video Det. 
A.G.C. Rect. 

3.0 -2.5 

6AH6 Video Amp. -2.0 1.8 160 160 1.8 Cont. Contr. CC! 

6AU6 Sound Input 130 330 180 135 
Contrast Control 
fully c-w 

6T8 
Sound Det. 
1st Audio 

125 115 115 130 120 
Pin 9 

195 

6V6GT Audio Output 280 300 125 130 

12AU7 
Sync. Sep. & Amp. 
D.C. Rest. 

20 o 2.0 70 20 20 Cont. Contr. CC! 

6SN7GT Hor. Osc. & D1sch. -6.2 100 10 250 10 H- Hold fully ccw 

6BG6GT Hor. Output 7 -13.5 270 

6W4GT Damper 510 360 135 

6AL5 Phase Det. O O 8.6 -8.2 

6J5GT Vert. Osc. 250 -60 

6V6GT Vert. Output 280 - 7 14 

V- Hold fully ccw 

V- Lin & Height fully 

clockwise 

Kinescope 
#2 
O 

#10 Red 
325 

#11 Yellow 
B' tness Cntrl: cw, 35; ccw, 70 

#12 Brn 
6.3 v, AC 

'nurwwwwww 

HORIZONTAL OSC.  

CATHODE OF 
6SN7GT - PINS 386 I5V. P- P 

\A) 
HORIZONTAL OSC. 

PLATE OF 
6SN7GT - PIN 5 45V. P-P 

PLATE OF HORIZONTAL DISCH. TUBE 

6SN7GT - PIN 2 72V. P-P 

GRID OF HORIZONTAL OUTPUT TUBE 

6BG6G - PIN 5 65V. P-P 

VOLTAGE ACROSS  

VERTICAL DEFLECTION COILS  

VERTICAL OUTPUT TRANS. 
GREEN LEAD • V. P- P 6AL5 - PIN 7 

NOTE: ALL MEASUREMENTS MADE WITH THE LOW SIDE OF OSCILLOSCOPE CONNECTED TO CHASSIS 

HORIZONTAL PHASE DETECTOR 

Main B+ Bus 350 v. to 360 V. 
Intermediate B+ Bus 135 V. 

NOTE: All voltages measured to ground. 

TERMINAL NO.1 OF HIGH VOLTAGE  

FLYBACK TRANSFORMER El GROUND  

85V. P-P 

ommuM% 

VOLTAGE ACROSS  

HORIZONTAL DEFLECTION COILS  

DAMPER 
6W4-GT- PIN 5 APPROX. 1200V. P-P 

I7V. P- P MODELS DT-162R, DT- 163A, DT-163AR, 
DT-190D, DT- 191, ET- 140R, ET- 141R, 
ET- 170, ET- 171, ET- 172 L

-
9
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9
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FRONT - END TUNER  

TO ELECTuNER 

PTA INPUT 
21 KC 

TUNER 
PlUV4ENTS 

TUNER 
FUSE 

I. 

TO TuRRE-T -rupee. 

41* 
270A 1200 n. 

TUNER 
I WAS 

SOUND I F AMP 

GAUG 

RATIO DETECTOR 
TRA.NSFoRME.R. 4.5 M.C. 

PEAK FOR PEAK FOR 
mAx. ZERO 

48 

.02 

• 360 V. 

.0015 

2 

RATIO DEY 

Ya -GT8 

3 / 1---i4-1. 

IK 

Ti 

330 

K 
0 

SOUND 
VOLUME ,c433 
CONTROL 

4700 

AF AMP 

1/z -GT8 

I ST Pt X I F 

CB 

+ 140 V. 

5 

4 

I WATT 
%Nets 

Li 

.005 

CO3 

ELECT RO -STATIC 

SMIELD itEcTtFIRR 

voLume 
ON -OFF 
SwrreN 3" 

11, 115* 
GO,. AC 
Powell 
SuPPT_Y EAR-

Ago 

5U4G 
CRAL - yeL. it K. 

3 5. SA 

VIL 

am 0 

c7 6 

IC ItED -Ytt. 

IC N 

.1.g0SM-RED 

40 

URN.  Y 

LK-
1 X 

•LK.GC114 

ND. PIK 

4 

3 GCBCo 

PEAK. AT 2114C. 

1.1 2 

O 

1500 

8 

2 

o 
t-

3g:20. PIX I F PtA DET - ACAC. REC.T 
PEAK AT 25 2 M.C.. 

10113 

3 

C. BG 

7 

6 

 111 

s. 

005 
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33041- T.25 .4.7 3 vOLT3 

7 (rDR elk MOUrrere) 

GALE 

12.5 elmF 

i20,44h VIDEO 
AMP 

000 el,   
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, .02 
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 1 e 

2 T S MMF. 

- ISO11  

7  

e•• 

o ' 
o «.0 
IA 

470K. = 

It( 

L5 

8 

39K 

MODELS DT-162R, DT- 16,3A, DT- 16 
DT-190D, DT- 191, ET-140R, ET-1 
ET- 170, ET-171, ET- 172 

8 

40MFD. 
4 

AUDIO OUTPUT 

GVG-GT 

T 

CONTRAST 
CONTROL 

T2 

Ateakte0, %.rtitTig e. 

.00s 64313 

4 len3 

io NU 
p 5_c-

D.C. REST. - SYNC. E.P. 

'/z -IZAU? 

3 

o 
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De 
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ICIXIESCOPIE 
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1  
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5 
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8 

3 

7 

5K 
2 VERT 

LIN. 
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1 1 

1 1 
1 66,0 5C.0 
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TRANsF 

T5 

8 

o 

NOR PHASE DEI. 

GAL5 

4 
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RA -112 A 
CABINET STYLES 

ARDMORE 

RA- 113 CABINET STYLES 

Brookville 

MT. VERNON 

ape 

e 
e 
e 

Burlingame 

TARRYTOWN 
Cabinet  Model Number 

RA- 113-B7 

RA- 113-B8 

Mahogany 
Console/Doors 

Blonde 
Console /Doors 

Services  

AM, FM, TV and 
3 Speed Record Player 

AM, FM, TV and 
3 Speed Record Player 

RA-113 Combination Section 

The Tarrytown tube complement is the same as that of the other RA-1D 
models plus six additional tubes used in the AM tuner chassis making 
a total oe 32 tubes. 

RA-113 

Tube Symbol  

V401 

V402 

v4o3 

v4o4 

V405 

TARRYTOWN AM TUNER 

Tube Type  

6BA6 

6BE6 

6BA6 

6SQ7 

6v6-oT 
5y3-oT 

TUBE COMPLEMENT 

Tube Function  

RF Amplifier 

Converter 

IF Amplifier 

Detector and 1st 
Sound Amplifier 

Audio Output 
Rectifier 

MODELS RA-112-A1, RA-112-A2, RA-112-A3, 
RA-112-A4, RA-112-AS, RA- i12-A6, RA-113 --
Bi, RA- 113-B2, RA- 113-B3, RA- 113-BL, RA-
113-BS, RA-113-B6, RA-113-B7, RA-113-138 
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RA- 113 TARRYTOWN ELECTRICAL CHARACTERISTICS 

Average Power Ratings - ( Line Voltage - 117 volts AC) 

Television and FM positions - 200 watts 

AM position - 70 watts 

CRT High Voltage - ( Line Voltage - 117 volts AC) 

13 KV + 1.5 KV at zero brightness. 

Audio Power Output - ( 400 cycles) 

1 watt across 3.2 ohm resistive load in place of speaker. 
RA-112A RA- 113 Section 

INTRODUCTTON  

The Model RA-112A Teleset is produced in the following styles: 

Neme Model No.  

Ardmore RA- 112-Al 

RA- 112-A4 

Westerly RA- 112-A2 

RA- 112 -A5 

Mt. Vernon RA- 112-A3 

RA- 112-A6 

Picture Tube 

All Models 19" 

Cabinet  

Mahogany 
Open Console 
Blonde 
Open Console 

Mahogany 
Console/Doors 
Blonde 
Console/Doors 

Mahogany 
Console/Doors 
Blonde 
Console/Doors 
Speaker  

lo" 

The Model RA- 113 Teleset is produced 

Name 

Brookville 

Revere 

Burlingame 

Tarrytown 

Model No.  

RA- 113-B1 

RA- 113-B2 

RA- 113-B3 

RA- 113-1 

RA- 113-B5 

RA- 113-B6 

RA- 113-B7 

RA- 113-B8 

Cabinet  

Mahogany 
Open Console 
Blonde 
Open Console 

Mahogany 
Console/Doors 
Blonde 
Console/Doors 

Mahogany 
Console/Doors 
Blonde 
Console/Doors 
Mahogany 
Console/Doors 

Blonde 
Console/Doors 

Services  

FM and TV 

FM and TV 

FM and TV 

FM and TV 

FM and TV 

in the following styles: 

Services  

FM and TV 

FM and TV 

FM and TV 

FM and TV 

FM and TV 

FM and TV 

AM, FM, TV and 

3 Speed Fecord Player 

AM, FM, TV and 
3 Speed R,-cord Player 

All Models 

MODELS RA-112-A1, RA- 112-A2, RA-112-A3, 
RA-112-A4, RA-112-R5, RA-112-R6, RA-
113-B1, RA-113-B2, RA-113-B3, RA-113-

Picture Speaker B)I, RA-113-B5, RA- 113-B6, RA- 113-37, 
RA-113-38 

17 in. Rectangular 10" ( Except Tarrytown 12") 

The chassis used in the RA- 112A and RA- 113 Telesets is basically 
the same chassis that was used in the RA- 111 models. The horiz-
ontal output and high voltage circuits have been modified to 
supply adequate sweep end high voltage to the larger picture 
tubes. Certain other circuit improvements as outlined in the 
circuit description portion of these notes have been made. 

Figure 1 - RA- 112A - RA- 113 Chassis 

RA- 112A RA-113 TUBE COMPLEMENT 

A total of twenty-six tubes, including the cathode-ray tube, the tun-
ing indicator and three rectifiers are incorporated in this chassis. 

Tube Symbol  

V101 
V102 
V103 
V201 
V202 
V203 

V204 
V205 

Tube Type  

6J6 
6AK 
6A 
6AU6 
6AU6 
6T8 

6AQ5 
6Au6 

Tube Function 

R.F. Amplifier 
Mixer 
V.H.F. Oscillator 
1st Sound IF 
2nd Sound IF 

Sound Discriminator, First Sound 
Amplifier and A.G.C. Clamp 
2nd Sound Amplifier 
1st Video IF 
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V266 
V207 
V208 
V209A 
V209B 
V210 
V211 
V211 

V212 
V213 
V214 

V215 
V217 
V218 
V219 
V220A 
V220B 
V221 
V222 
V401 
V402 

bAU6 
6AU6 
6BC5 
1/2 6AL5 
1/2 6AL5 
6AH6 
19AP4 
17AP4 

6BA6 
6AL5 
6SN7-GT 

6BG-6 
6W4-GT 
5U4G 
6AU6 
1/2 6SN7-GT 
1/2 6SN7-GT 
6SN7-GT 
6AL7-GT 
1X2 
1X2 

2nd Video IF 
3rd Video IF 
4th Video IF 
Video Detector 
D.C. Restorer 
Video Amplifier 
Picture Tube ( Used in RA-112A) 
Rectangular Picture Tube ( Used in 
RA-113) 
Narrow Band Sync Amplifier 
Sync and A.G.C. Detector 
Horizontal A.F.C. and Saw Generator 
Horizontal Deflection Amplifier 
Damper 
Rectifier 
1st Sync Clipper 
2nd Sync Clipper 
Vertical Saw Generator 
Vertical Deflection Amplifier 
Tuning Indicator 
High Voltage Rectifier 
High Voltage Rectifier 

RA-112A RA-113 ELECTRICAL CHARACTERISTICS  

Average Power Ratings ( Line Voltage - 117 volts AC) 
Television and FM positions - 200 watts 

CRT High Voltage ( Line Voltage - 117 volts AC) 
13 KV+ 1.5 KV at zero brightness 

Pudio Power Output ( 400 cycles) 
1 watt across 3.2 ohm resistive load in place of 

RA-112A Picture Size  

Dimensions: 13" x 17 3/8" 
Area: 208 square inches 

Cabinet Size 

Ardmore 
Westerly 
Mt. Vernon 

Cabinet Size 

speaker. 

RA- i13  Picture Size  

Dimensions: 11 1/8" X 14 1/2 ° 
Area: 150 square inches 

RA- 112A PHYSICAL CHARACTERISTICS  

Height  

40" 
40" 
)40 1/2" 

Width Depth 

31 1/8" 
31 1/8" 
33" 

22 11 /16" 
23 3 
24 1/2" 

RA- 113 PHYSICAL CHARACTERISTICS  

Height Width  

Brookville 39 3/8" 26 3/4" 
Revere 39 7/8" 26 3/4" 
Burlingame 39 3/8" 26 3/4" 
Tarrytown 39" 35 3/4" 22 1//2" 

2.0 Circuit Description 

2.1 RF Tuning Assembly 

Depth  

20 15/16" 
22 1/2" 
21 7/8" 

The RA- 112A RA- 113 Telesets incorporate the latest Du Mont Four 

Section Inputuner. Up to and including serial no. 122695 in the 
RA- 112A models and serial no. 132211 in the RA- 113 models, the 
Inputuner used is electrically the same as that used in the RA-
111A Telesets. 

Starting with serial no. 122696 in the RA-112A models and serial 
no. 132212 in the RA- 113 models the IF transformer in the plate 
circuit of the mixer is different than that in the above-mentioned 
tuner. The Inputuner schematic diagram appearing on the RA- 112A 
RA- 113 Service Sheet includes the new IF transformer in the mixer 
plate circuit. 

The essential differences between this transformer and that pre-
viously used are as follows: 

1. The coupling is fixed in the transformer. ( The coupling adjust-
ment now consists of an adjustable coil on thereceiver chassis.) 

2. An additional trap to attenuate the sound carrier of the lower 
adjacent channel to which the Teleset is tuned is included in this 
transformer. This is any absorption type trap and is tuned in the 
alignment procedure for maximum attenuation of 27.75 mc. With the 
new IF's of 21.75 mc for sound and 26.25 mc for picture, the beat 
produced between the local oscillator and the lower adjustment chan-
nel sound carrier is now 27.75 mc instead of 27.9 mc. 

All post war Du Mont Telesets normally utilized a 26.4 mc IF for 
the video carrier and 21.9 mc for sound. In some receivers, this 
resulted in strong beat interference on channel 7 as a result of 
the 8th harmonic ( 175.2 mc) of the sound IF ( 21.9 mc) beating 
against the video carrier of channel 7, ( 175.25 mc) and producing 
a 50 kc beat. The result was a streaking of the picture. Although 
this condition could be cured by certain modifications, a change to 
a lower IF ( 21.75 mc) resulted in the complete elimination of the 
beat. 

All RA-112A Telesets beginning with serial no. 12702 and all RA-113 
Telesets beginning with serial no. 13580 are aligned to the new 
IFts as outlined in the enclosed alignment sheet. The new IFis are 
26.25 mc for video and 21.75 mc for sound. 

2.2 Video IF Strip 

The video IF strip used in the RA-112A - RA-113 Telesets is basic-
ally the same as is used in the RA- 11A chassis. The important dif-
ferences which can be readily be seen by comparing the two schem-
atics are es follows: 

A. All RA- 112A Telesets starting with serial number 122696 and all 
RA-113 Telesets starting with serial number 132212 utilize a dif-
ferent type of transformer at Z204, the input to the IF strip. The 
important difference in this transformer is that the method of coup-
ling from the Inputuner output to the IF strip input has been chan-
ged. This transformer change took place at the same time that the 
IF transformer in the plate circuit of the mixer stage was changed. 
The coupling adjustment in the receiver is now made by adjusting 
L213, which is mounted on the receiver chassis proper. 

B. The fourth video IF tube ( V208) has been changed from a 6AU6 to 
a 6BC5. The purpose of this change is to improve the overall sen-

MODELS RA-112-A1, -A2, -A3, -A4, -A5, 
-A6, RA-113-B1, -132, -B3, -B4,-B5, 
-B6, - B7, -B8 
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sitivity and signal-to-noise ratio. In conjunction with this change 
the cathode resistor R231 was changed from a 120 ohm resistor to a 
220 ohm resistor. In order to obtain proper alignment of this stage 
using a 6BC5, it was necessary to replace the transformer Z208 witha 

different type. 

Other than the changes mentioned above, this strip is identical to 

the RA-111A. 

2.3 Video Detector and Amplifier 

The same tube lineup is used in this section as was used in the 
RA-111A. 
R234, the 10K resistor that was connected across L202 in the early 
RA-111A models, was deleted. ( All Re-111A models effective with 
chassis serial number 11221)4. also contained the same change.) In 
addition to the deletion of the resrstor, the coil L202 was changed. 

The purpose of these changes is to improve picture quality. 

2.4 Sound IF Strip 

As in the RA- 111A, the sound take-off point is from the plate circuit 
of the first video IF stage. The coupling capacitor C280 has a valte 
of 2.5 mmf in these models whereas it was 1.7 mmf in the early RA-
111A models. The reason for this change is to improve sound atten-

uation. 

The discriminator transformer Z203 has been changed. The purpose of 
the change is to produce more sound output. Examination of the sch-
ematic indicates the following changes: 

The secondary winding of the discriminator is not center- tapped. In-
stead, two capacitors are connected across the secondary winding and 
the tap is taken off at the junction of these capacitors. 

2.5 Audio Amplifier Section 

The Audio Amplifier Section is practically identical to the RA- 111A 

circuit. 

The triode section of the 6T8 ( V203) functions as the voltage amp-
lifier. The output from this tube is then used to drive the sound 
output stage ( V204) which uses a 6A1Q5. 

This chassis will also be used in a combination model to be known 
as the Tarrytown ( includes AM radio and three speed record changer). 
Certain provisions have been made in the audio output stage for use 
in the Tarrytown only. 

The AM radio used in the Tarrytown will include a tone control. The 
shielded lead sown between pin #1 of V204 end pin #1 of the con-
nector J201 is used to connect the tone control in the AM tuner back 
to the grid of the audio output stage, thus permitting control of 
tone in the television chassis. 

The short shown across R323 ( grid circuit of V204) is not an error. 
This will be removed when the AM tuner is used. R323 is a new re-
sistor and was not used on the RA-111A models. C279 ( plate circuit 
of V204) will also be removed when this chassis is used in the Tar-

rytown. 

2.6 Composite Sync Section 

The composite sync section 
the RA- 111 Telesets. 

MODELS RA-112-A1, RA-112-A2, RA-112-A3, 
RA-112-A4, RA-112-R5, RA-112-R6, RA-113-
Bl, RA-113-B2, RA-113-B3, RA-113-B4, RA-
113-B5, RA-113-B6, RA-113-B7, RA-113-B8 

is substantially the same as it was in 

The differences in the circuit between the RA-111A and the RA-112A 
and RA- 113 Telesets are as follows: 

The video IF signal is coupled from the cathode ( pin 1) of the video 
detector ( V209A) to the grid of the narrow band sync amplifier 
(V212) through a 20 mmf capacitor, C298. In the RA-111A Telesets, 
this connection was direct with no capacitor. A coil, identified as 
L214, is connected from grid to ground in the narrow band syno. amp-
lifier stage ( V212). C298 and L124 were added to reduce sync com-

pression. The remainder of the narrow band sync amplifier is id-
entical to the RA- 111A. • 

The sync detector half of V213 remains unchanged but the AGC circuit 
is slightly different. The change consists of the addition of a 
"Local-Distant" switch to permit the reduction of AGO voltage when 
operating the Teleset in fringe areas. This circuit was included in 
the later RA-111 Telesets. 

2.7 Vertical Sweep Section 

The vertical sweep circuit is practically identical to that used in 
the RA- 111A. 

The differences in the circuit between the RA- 111A and the RA- 112A 
and RA- 113 Telesets are as follows: 

R288 in the plate circuit of V220A, is changed from 2.7K to 3.3K to 
improve vertical sync. 

C271 in the grid circuit of V220B is changed from . 003 to . 01 mf 
R293 is changed from 1.8 meg to 390K to reduce the pulse voltage 
the vertical deflection anplifier plate. 

R296 in the plate circuit of V220B, is changed from 5.1K to 4.7K in 
order to reduce the packing at the top of the raster. 

A 30 mf capacitor ( C294) shown below V220B is added in series with 
C248A to reduce the possibility of 0248A breaking dom inaslauch as 
this part of the circuit is connected to the boosted B+ line. 

The plate circuits of the vertical saw generator ( V220B) and ver-
tical deflection amplifier ( V221) are returned to the boosted e+ 
line from terminal 5 of the flyback transformer ( T401). This source 
of voltage has improved regulation under varying operating conditions. 
It also provides a higher voltage for the plates of the vertical de-
flection amplifier than is available from the low voltage supply. 
This insures adequate vertical size for the larger picture tube 
sizes. 

and 
on 

The vertical output transformer usually used in Du Mont Telesets had 
a turns ratio from primary to secondary of 10 to 1. The vertical 
output transformer used in these Telesets has a turns ratio of 11 to 
1. The specifications of the vertical output transformer were chan-
ged to accomodate the yoke used with these models. 

-13 

rn 
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2.8 Horizontal Sync, Sweep and High Voltage Section 

Five tubes are responsible for the function of horizontal sync, sweep 
and high voltage. The horizontal AFC and saw generator circuit 
(V214) is practically identical to that used in the RA-111A, The 
horizontal deflection amplifier ( V215) has been replaced with a 6BG6 
because of the greater sweep requirements of the Teleset. The cir-
cuitry of the high voltage section has been modified by the incor-
poration of cascade voltage doublers utilizing two 1X2 tubes ( V401 
and V402). This is necessary because of the increased high voltage 
required in the lîrger Teletron sizes. A single 6W4 ( V217) per-
forms the function of damping, as in the RA- 111A. 

2.9 Horizontal Deflection Circuit 

The horizontal deflection amplifier circuit is substanti:ally the 

same as that used in the RA-111A except that the cathode bias re-
sistor and its associated condenser has been deleted and the value 
of the screen dropping resistor R271 has been changed due to the 
different operating characteristics of the 6BG6. 

Examination of the simplified schematic shown on the following 
page shows that the secondary of the flyback transformer T401 
(terminals 5 and 6) is essentially in series with primary, thus 
forming an auto-transformer circuit. This configuration permits 
tighter coupling between primary and secondary windings, resulting 
in a highly efficient output circuit and thus permitting the use of 
smaller wire size in order to produce a more compact transformer. 
Tighter coupling also reduces the possibility of Barkhausen oscil-
lation. The screen voltage for the 6BG6 ( V215) is taken from ter-
minal 5 of T401. This source of voltage has improved regulation 
under varying operating conditions. 

A horizontal size switch ( S401) is used in this circuit. With this 
switch in the position shown in the schematic, maximum picture size 
will be obtained, but there will be no control of the size because 
L401 is not in the circuit. Somewhat reduced size will be obtained 
when S401 is turned to connect its pins 1 and 3 tog-ether, but then 
the horizontal size control, 1401, will be effective. Further re-
duction in size will occur when S401 is turned to connect L403 in 
parallel with 1401 and the size winding of T401. 

is the familiar " flyback" type. The high voltage pulse which ap-
pears between the 6BG6 tap ( terminal 2) on transformer T401 and 
ground is stepped up in the conventional auto- transformer manner to 
a higher voltage pulse at terminal 3 of this transformer. Thèse 
pulses are rectified and each 1X2 handles half of the total output 
high voltage of 13 KV + 1 1/2 KV ( at zero brightness). The high 
voltage appears across — C403 and C404 in series to ground. 

2.11 Low Voltage Power Supply 

The low voltage power supply is very similar to that used in the 
RA- 111A. 

The differences in the circuit between the RA- 111A and the RA- 112A 
and RA- 113 Telesets are as follows: 

V215 .  
6B06_1 

7-1  

3 

2 

hm 

1 

L40 2 I 1 
Horiz. lJ 
Lin. 

It 

T)401 

6w4 
V217 elrimi 

Viel 
1X2 

ti  
C402 

R402 
R40,3 
R404 

t R269 R C4C3 
271  

T401 

1 
Boosted B+ 

C291 for hor., & sawAFC and vertical 

The sweep signal is capacitively coupled to the horizontal deflec- deflection circuits 
tion coil in order to prevent DC from flowing through the yoke and 
depositioning the beam. A 68 mmf capacitor is shunted across one-
half of the horizontal deflection coil to prevent ringing in the 
yoke. If ringing persisted beyond the time required for horizontal 
retrace, vertical white and black bars would appear on the left side 
of the raster. 

No static damping resistors are needed across the secondary of the 
horizontal output transformer because the application of the boosted 
voltage to the vertical deflection circuit provides adequate damping. 

The horizontal linearity control adjusts the point at which the 
damper tube stops providing the sweep energy and the 6BG6 starts. 
Therefore, this control affects the linearity at the center of the 
picture where this effect takes place. 

2.10 High Voltage Supply 

The high voltage supply used in this Teleset is a voltage doubler 
type using two 1X2 rectifiers in cascade. The method of operation 

L215 r) 
k, 

+305V 

R3U 

F202 

-I- V402 
1X2 

I(c404 

L403 

To CRT Anode 
13KV + 1 1/2KV 

Horizontal 
Deflection 
Coil 

C296 

horiz. 
Size 

1 L401 

Horizontal 
Size Switch 
S401 

Simplified Schematic of Horizontal Flyback Circuit 
RA- 112A - RA- 113 

MODELS RA-112-A1, -A2, -A3, -A4, -AS, 
-A6, RA- 113-B1, - 52, -53, -B5, 
-B6, - 57, -B8 
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A separate filament transformer ( T205) insulated for 5000 volts 
is used for the 6W4 ( V217) due to the higher peak voltage found 
in this circuit. 

A 100K resistor ( R324) has been added from one side of the AC line 
to ground to reduce •the shock hazard. 

Three dial lamps ( 1201, 1202 and 1203), rather than one, are used 
and the dial lamp dropping resistor ( R309) found in the RA- 111A 
has been deleted in order to adequately light the different type of 
dial used in these Telesets. 

The values of R280 end R281 have been changed due to the different 
focus coil ( L209) used in these Telesets. 

3.0 Installation Section 

The serviceman should encounter no particular difficulty when in-
stalling one of the RA-112A or RA- 113 Telesets. It is suggested, 
however, that if these are the first Du Mont Telesets he will in-
stall, that reference be made to the Installation Section of the 
RA-111A Service Notes for further information. 

Particular attention should be given to the use of the proper co-
axial cable. This will depend upon the signal strengths of the 
stations at the location where the set is to be installed. 

4.0 Service Sheets 

Although the basic RA-111A chassis is used in these models, suf-
ficient changes warranted the issuance of a special schematic dia-
gram. 

As indicated on the RA-112A - RA- 113 Alignment Sheet, the procedure 
will apply to the RA- 111A Telesets as well as these models. 

No new block diagram was issued since the Uock diagram will be 
the same as the RA- 111A except for the additional tubes and, in the 
case of the 4th video IF and horizontal deflection amplifier, dif-
ferent tubes. 

All a djustments on t}-'is model are identical to those in the RA-
MA and the servicemen should refer to the " Block DiaËram, Ad-
justments end Trouble Shooting Sheet for the model RA-111A". 

5.0 Service Procedures 
and 

Troubleshooting hints 

This section of the service notes for the RA-112A RA-113 Telesets 
will include information pertaining to various servicing and troub-
leshooting procedures that require detailed information. Additions 

to this section will be made whenever necessary. 

NOISY INPUTUNER 

(See Section 5 of the RA-111A service notes for information on 
cleaning the Inputuner.) 

©John F. Rider 
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MODELS RA- 112-Al, -A2, -A3, -A4, -A5, 
-A6, RA-113-B1, -B2, -B3, -B4, -BS, 
-B6, - B7, -B8 

lewwrerrernore 

INPUTUNER DLAL MECHANISM 

(for serial numbers below 126293 and 135323) 
8/4/50 



5. 

6. 
7. 
8. 

PROCEDURE FOR REPLACEMENT OF DIAL CABLE ( 3000d310) 

1. Remove three pilot lights, with their clips. 
2. Remove dial pointer by pulling outward. 

3. Twist four tabs ( A) holding dial to mounting plate, and remove 
dial. 

4. Remove defective dial cable, taking care to retain cable tension 
spring ( B). If spring is missini, it may be obtained by ordering 
pert #300144()]. 
Rotate Inputuner tuning shaft ( C) full counter-clockwise. This 
will place the cam assembly ( D) in the position shown. 
Place pointer pulley ( E) in position shown. 
Fasten cable tension spring ( B) to loop at end of dial cable. 
String dial cable as shown, starting by placing cable guard ( F) 
in position. Use both hands and string two halves of cable as 
illustrated. Make sure that cam follower ( G) is not disengaged 
from c am ( D). 

Note: If insufficient tension in cable, run cable tension spring 
(13) around pointer pulley ( E) hub in direction opposite to 
that shown. 

9. Replace dial, fastening by slight twisl-ing of four tabs ( A). 
10.Replace three pilot lights. 
11.Place Teleset in operation, tune in a known high channel station, 

and place dial pointer in correct position. Pointer should then 
fall in proper calibration for lower channels. If, necessary, 
minor adjustment of pointer position may be made to correct cal-
ibration. Take care that pointer does not rub againct dial at 
any point. 

String this 
half of cable with 
left hand. 

(D) 

(E) (B) 

Start 

DIAL STRINGING SKETCH 

End 

\ 

''.......- -....e ie 
'\\\ 

String this 

half of cable 
with right hand. 

If dial cable not readily available, make up as follows: 

Banding 
Clp Cable Guard 

7 9/16" 

Banding 
Clip 

3/8" min. 3/16" 

PROCEDURE FOR DIAL CALIBRATION 
(RA- 112A below serial #126293 and RA-113 below serial #135323) 

1. Remove three pilot lights, with their clips. 
2. Remove dial pointer by pulling outward. 
3. Slightly twist four tabs ( A) holding dial to mounting plate, 

and remove dial. Care should be exercised not to break tabs(A). 
L. If dial cable requires restringing, follow procedure shown 

previously. 
5. If side ( M) of dial mechanism is not parallel with side ( N) of 

bearing bracket ( 0), loosen screws ( I), ( J) end ( L) and square 
dial mechanism by aligning sides ( M) and ( N). Then tighten 
screws ( I), ( J) and ( L). 
Loosen screws ( H) and ( K). 

7. Turn tuning shaft ( C) fully counter-clockwise. 
8. Turn cam ( D) one turn clockwise until hole ( P) inc am is al-

igned with hole ( Q) in dial plate ( R) behind cam ( D). 
9. Push gear ( S) downwards until gears ( S) end ( T) mesh complet-

ely. Back gear ( S) off slightly to prevent binding. 
10.Re-check alignment of holes ( P) and ( Q). 
11.Tighten screws ( H) and ( K). 
12. Cautiously rotate tuning shaft ( C) to check for binding of 

gears ( S) and ( T). If binding occurs, repeat steps 8, 9, 10 
and 11. 

13. Replace dial, fastening by slight twist of four tabs ( A)! 
14. Replace three pilot lights. 
15. Return tuning shaft ( C) to fully counter-clockwise position. 

Replace dial pointer so that it falls on high frequency side 
of channel 13 box by the width of the pointer. 

16. Place Teleset in operation. Pointer should fell in proper 
calibration on all channels. Minor adjustment of pointer 
position may be made to correct calibration, if necessary, 
or four flanges at ( A)(not tabs) may be bent slightly down-
wards. This will move calibration upwards on high channels 
(7-13) end downwards on low channels ( 2-6). Take care that 
neither pointer shaft nor pointer rubs against dial at any 
point. 

6. 

Note: Calibration has been altered in some cases reported from 
the field due simply to the pointer sticking against the plastic 
ciel window. To overcome this condition, the bolts holding the 
chassis mounting hoards should be loosened end the chassis moun-

MODELS RA-112-A1, RA-112-A2, RA-112-A3, 
RA-112-A4, RA-112-A5, RA-112-A6, RA-11 .3-
B1, RA- 113-B2, RA-113-B3, RA- 113-B4, RA-

  113-B5, RA-113-B6, RA-113-B7, RA- 113-88 
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ting board moved backward es far es possible. The bolts should 
then be re- tightened. This will provide sufficient clearance 
bétween the dial pointer and the plastic window. The pointer 
should then be reset according to steps 15 and 16 above. 

PROCEDURE FOR REPLACEMENT OF DIAL CABLE ON SKIP BAND TUNER 89003911 
(used in RA- 112A above serial #126293 and RA-113 above serial 
#135323) 

1. Remove three pilot lights with their clips. 
2. Remove dial pointer by pulling outward. 
3. Twist four tabs ( A) holding dial to mounting plate and re-

move dial. 
L. Remove defective dial cable. ( It consists of two identical 

cables. referred to as #1 and #2.) 
S. Rotate the Inputuner tuning shaft ( B) fully counter-clockwise 

(extreme high frequency position) end place pointer pulley 
(G) in position shown in dial stringing sketch. 

6. Be sure that idler tension spring ( C) is in place. If it is 
missing, it may be obtained by ordering part #30015901. 

7. Wedge knotted end of dial cable #1 so that it is held in place 
by post on gear behind spiral pulley at ( D). 

8. String dial cable ( 1 in direction of arrows shown on dial 
stringing sketch. Dial cable #1 must ride in idler pulleys at 
(E) and ( F) and must be strung on inside of groove of pointer 
(G) towards dial plate ( M), making one complete turn around 
pointer pulley ( G). Make sure that idler pulleys ( E) and ( F) 
are free to turn end move in and out. 

9. Insert loop end of dial cable #1 over lance ( H). 
10.Hold pointer pulley ( G) in position shown in photograph with 

rubber band ( I) placed temporarily between ( J) and upper left-
hand tab ( A). 

11.Insert knotted end of dial cable #2 in hole at ( K) and string 
in counter-clockwise grooves approximately four turns as shown 
in sketch. 

12.String dial cable #2 in direction of arrows around pointer pul-
ley ( G) approximately one-half turn, as shown. Dial cable #2 
milst be strung on outside of groove of pointer pulley ( G) 
away from dial plate ( M). 

13.Insert loop end of dial cable #2 over lance ( L). Center dial 
cable e over extrusion(N). 

1/4- Remove rubber band ( I). 
15.Cement knotted end of dial cable #2 in plate at ( K). 
16.Replace dial, fastening by slight twist of four tabs ( A). 
17.Replace three pilot lights. 
18.With tuning shaft ( B) fully counter-clockwise, replace dial 

pointer so that it falls just inside of high frequency side 
of channel 13 box by the width of the pointer. 

19.Place Teleset in operation. Pointer should fall in proper 
calibration on all channels. Minor adjustment of pointer 
position may be made to correct calibration, if necessary. 
Take care that pointer does not rub against dial at any point. 

PROPER POSITION OF AGC LOCAL-DISTANT SWITCH 

If a condition is encountered in a strong signal area where the 
strongest station rolls vertically, whereas other stations hold 
sync properly, the trouble may be caused by improper setting of 
the local-distant switch. If the local-distant switch is set at 
the distant position in a strong signal area, it is possible that 
sync compression may result on the strongest stations, thus causing 
the picture to roll. 

RA-112A - RA-113 Section 

SKIP BAND TUNER DIAL mmunism 

MODELS RA- 112-A1, RA-112-A2, 
RA-112-A3, RA-112-4, RA-112-
AS, RA- 112-A6, RA-113-B1, RA-
113-B2, RA-113-B3, RA-113-B4, 
RA- 113-135, RA-113-B6, RA-113-
E7, RA- 113-B8 

(for serial numbers above 126293 and 135323) 
8/4/50 
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REDUCTION OF AM RADIO INTERFERENCE 
Several cases of AM radio interference caused by sweep radiation 
have been reported. By-passing each side of the AC line at the 
Teleset with . 02 mfd, 600 volt capacitors will reduce this in-
terference. The capacitor leads should be kept as short as pos-
sible. The part number of these capacitors is 03018570. This ' 
change is incorporated in RA- 112A Telesets beginning with serial 
number 1211601 and RA-113 Telesets beginning with serial number 
1313901. 

IMPROVEMENT OF SOUND SENSITIVITY 
In any location where it is found that the sound output is in-
sufficient, it may be substantially increased by making the fol-. 
lowing simple modification: 

Connect a 10 mfd ( or larger), 25 volt capacitor in parallel with 
R126 the cathode resistor of the 0AQ5 sound output staËe. The 
part number for the 10 mfd, 25 volt capacitor is 03016730. This 
capacitor is being installed in current production. 

Dial 
Cable #1 Start at 

ear of 
Spiral Pulley 

Dial 
Cable #2 

o 

Start at 
ont of 

Spiral 
Pulley 

DIAL STRINGING SKETCH 
(above serial #126293 and e135353) 

(Skip Band Tuner ) 

If dial cables are not readily available, make up as follows (two required): 

Figure Eight 
Knot 

3/8" 

1:1/16 
14 9/16" 

Banding Clip 

3/8' 

ION TRAP MAGNET ADJUSTMENT 

You have probably noticed that on current Telesets it is necess-
ary to place the ion trap magnet over the hase of the cathode-
ray tube in order to get the correct adjustment for maximum 
brightness. 

Although contrary to the intallaticn instructions, this new pos-
ition is the result cf a slight chant e in the design of the el-
ectron gun in the cathode-ray tube. Due to this design change, 
the magnetic field necessary for proper beam bending is decreased. 
Therefore. the posit 7cn of the magnet Indicates that it is too 
strong to be placed on the glass neck and, thergfore, must be 
placed back over the base. Under no conditions should this marl.-
net be placed next to the focus coil. 

DEFECTIVE VIDEO IF TRANSFORMERS 

Some complaints of breakdown of the ceramic coupling condenser 
in the video IF transformLrs have been received. The condition 
encountered was an arc-over between the end of the silvered cer-
amic tube and the bare -ire that fits in it. These transformers 
are used in the RA- 112A and RA-113 Telesets. The condition was 
corrected by the use of a synthetic coated wire. It is not nec-
essary to replace the entire transformer to correct this defect. 
Instead, the bare wire should be removed from the ceramic tube and 
a 1.5 mmfd 400 volt type GA-3 Stackpole capacitor, or equivalent, 
should be connected between terminals 2 and 4(grid to plate) of 
the transformer. After making this change, a slight amount of re-
phasing of the grid and plate coils of the.respective transform-
ers will usually be necessary. 

Add this 
1.5 mmfd 
capacitor 

 "Remove this wire 

MODELS RA-112-A1, RA-112-A2, RA-112-A3, 
RA- 112-A4, RA- 112-A5, RA-112-A6, RA-113-
Bl, RA-113-B2, RA-113-B3, RA-l13-B4, RA-
113-B5, RA-113-B6, RA-113-B7, RA-113-B8 
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Chassis 
Ground 

GE::KRAL 

SUBSTITUTION OF TUBES 

Rear of Chassis 

This wire is removed from 
305 volts and reconneted 
to 200 volts. 

To R282A 

R240 

Rewiring for 6CB6 Substitution 
In Video Amplifier Stage 

G-1I4B 

305 
Volts 

200 Volts 

9/1/50 

MODELS RA-112-Al, -A2, -A3, 
-AC, RA-113-B1, -B2, -B3, -B4, -135, 
-BC, -B7, -B8 

GENERAL . SECTION 

The wiring and circuit changes are shown on this page, G- 14C and the 
following page, G- 14D. 

Present Wiring of 6AH6 

—119 

C276 

28 

113 

15 

New Wiring for 6AC7 

G- 14c 

1+8 

1-C260-B --

9/1/50 
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Video Amplifier Substitution 
Present Schematic Circuit 

C228 

=)/1/C 
Video Amplifier Substitution 

New Schematic Circuit 
CRITICAL TUBE SUBSTITUTIONS 

(4811) 1. The type 6BA6 tube may be used as a replacement for the 
'type 6AU6 in the first end second video IF stages, providing that 
both 6AU6's are replaced by two 6BA6's simultaneously. ( This 
substitution may be made in the field in any of the current Tele -
sets.) 

()4812) 2. A type 6CB6 tube may be substituted for the 6AU6 in 
the second sound IF amplifier of the RA- 112A and RA- 113. This 
substitution requires the addition of a tube shield, part number 
42002530, and a shield base, part number 42002540. The latter 
may be readily soldered in place in the field, rather than riv-
eted or bolted. 

V 
+305 

(4813) 3. A 6CB6 may be substituted for the 6AH6 video amplifier, 
V210, in the RA- 112A and RA- 113 without any component changes 
but with a simple wiring change. Pins 2 and 7 must be interchan-
ged and the plate circuit must be tied to a 200 volt point rather 
than 305 volts, as shown in the sketch following. 

(481)4.) 4. A 6BC5 may be substituted for the 6AU6 first sync clip-
per, V219, in the RA-112A and RA- 113. This change does not re-
quire the addition of parts or wiring. 

(4789) 5. The type 6AC7 may be substituted for the 6Ah6 video 
amplifier in the RA-112A and RA-113 Telesets. This tube is not a 
direct substitute and several items will have to be changed. 
These are as follows: 

(a) The socket is to be changed from a miniature ( part number 
34001220) to an octal ( part number 34002380). 

(b) R241 is to be changed, from 4.3K 5% 2W ( part number 92036631) 
to 2 3.9K 5" 2W ( part number 02036620 alternate parts are: 
02046620 and 02056620). 

Any of the above substitutions that have been made can be de-
termined by identifying the code number stamped on the back of 
the chassis end referring to the following table. Normally, you 
will find a large letter stamped on the rear of the chassis. 
Alongside of this letter will be e number. The significance of 
the letter designation will be found in the service notes per-
taining to the model Teleset in question, providing it has a 
bearing on the service information. The numerical designation 
refers to one of those listed below end thus indicates the sub-
stitutions that are made. 

Obviously, future additional substitutions will result in higher 
code numbers ( 5, 6, etc. for example). However, these code 
nuMbers will apply each time the substitution is made. 

Code Stamped Teleset Serial Numbers 
Substitution  on Chassis  Model Affected  

4813 

4813, 4814 
4811, 4814 
4811 

1 
2 

RA-113 

RA- 113 
RA-112A 
RA- 112A 

1311027 to 1311736, Incl. 
1312719 to 1312999 TI 
1311737 to 1312718 " 
1213901 to 1214650 
1214651 - still in effect. 

Although any of the above substitutions may be made in the field 
to Telesets not already incorporating these changes, it is imp-
ortant that the combination of substitutions 4811 and 4813 not be 
made together. The reason is that if both substitutions are ap-
plied to one set, a loss of gain will result. This will not be 
apparent in the strong signal areas. However, in the weak signal 
areas, the decrease in sensitivity will be noticed. 

The substitution listed below has been incorporated in the chas-
sis designated under the heading " Serial Numbers". No code num-
ber appears on these chassis es this procedure was not in effect 
at the time the substitution was made. 

Substitution 

4789 

Model  

RA-112A 

Serial Numbers  

1210824 to 1212823 

MODELS RA-112-A1, RA-112-
A2, RA-112-A3, RA-112-A4, 
RA-112-AS, RA-112-A6, RA-
113-B1, RA-113-B2, RA-
113-B3, RA-113-5.4, RA-
113-B5, RA-113-B6, RA-
113-B7, RA-113-B8 I
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6.0 Production Changes 

Change #1 ( M-117) 

On Some early runs of RA- 112A end RA- 113 chassis, the sound dis-
criminator transformer Z203 which was used was the same as that 
used in the RA-111A chassis. The circuit diagram of the discrim-
inator circuit using the old type transformer is the same as that 
shown on the RA- 111A Schematic Diagram ( second edition, May 8, 
1950. 

This change with the addition of C299, coupling capacitor, is 
shown on the RA- 112A, RA- 113 Schematic Diagram ( first edition, 
July 3, 1950) and was first incorporated in the following chas-
sis starting with the serial number shown: 

RA-112A - #123594 
RA-113 - #132957 

Purpose of Change  - To increase the sound sensitivity. 

Change #2 ( M-132) 

This change was, made to alleviate interference on chrnnel 7 by 
adding capacitor C230, . 005 mf from pin 4 of V203 to ground. 
This change is shown on the RA-112A and RA- 113 Schematic Diagram 
(first edition, July 3, 1950). 

This change was first incorporated in the following chassis 
starting with serial number shown: 

RA- 112A - #12029 
RA-113 -- #13497 

Change #3 ( M154) ( ECN-)íh18) 

The following changes E•re made to relieve regeneration, and to 
increase accompanying sound attenuation. 

1. Add a 10K, ( R305) 1/2 watt resistor across L202. 
2. Add resistor R272, 68K ohms, across Z208-1 end Z208-2. 
3. Change a . 005 capacitor C23u from present location, pin 4 of 

V203 to ground, and connect it from ground to pin 4 of V207. 
4. Change L213 from part #21005902 to part #210066781. This coil 
has lower inductance range obtained by using fewer turns. 
5. Redress and shorten lead from junction of R237, C276 ( cathod 
circuit of video amplifier, V210) to contrast control R239A, as 
shown in the sketch. Keep this lead away from the Inputuner. 
6. Capacitor C290, . 005 mf condenser is connected at junction of 
R246 and S135 volt line to ground. 
7. Change C238 from . 001 paper to . 001 ceramic or mica, pert 
#03015810 or pert #03020730; and move to AGC lead closest to nar-
row band sync shield. 
8. Add L205, part #2100U65 between video detector and video de-
tector peaking coil. 
9. Add tube shield on 6BC5 fourth video IF amplifier tube. 
10. L201 is to be changed from part #21006629 to part #21006027. 

New parts are identified as follows: 

Symbol_  

C238 

C290 
L201 
L205 
L213 
R272 

R305 

Part Number 

MODELS RA-112-A1, RA-112-A2, RA-
112-A3, RA-112-A4, RA-112-A5, RA-
112-A6, RA-113-B1, -B2, -B3, -B4 
-B5, -B6, -B7, -B8 

Description  

03015810 Cap Ce . 001 mf 20% 350V 
03020730 
03015610 Cap Ce . 005 mf min 
21006627 Coil Video Peaking 
21004465 Coil Video Peaking 
21006781 Coil Coupling 
02031990 Res F C 68K 10% 1/2W 
02041990 
02051990 
02031890 Res F C 10K 10% 1/2W 
02041890 
02051890 

42002530 Shield Tube 
42002540 Base Shield 

These changes were first incorporated in the following chassis 
starting with the serial number shown: 

RA-112A. - #125274 
RA- 113 - #13U15 

All Telesets which have the above changes made - from change #1 
to change #3 are stamped with letter "F" on rear of chassis. 

Change #4 ( 1-164) 

The following change is made on the RA- 113 chassis only: 

nesistor R296 ( Pin 2, V220B) is changed from 4.7K to 5.1K. 

New part is identified as follows: 

Symbol Part Number Description  

R296 02030650 
02040650 
02050650 

Purpose of Change 

Res F C 5.1K 5% 1/2w 

Change is made due to a difference in the DC resistance of the 
yokes used in the RA- 112A and RA- 113. 
This change was first incorporated in RA- 113 chassis #138072 and 
letter " H" is stamped on rear of chassis. 

Change #5 ( m-169) 

The following change is made in order to provide a glass window 
dial in place of the plastic window. 
The part should read es follows in the Miscellaneous Parts List 
for the RA- 112A and RA- 113. 

Part Number Description 
45002491 Window dial 
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Chnge #6 (M-172) 

1 

Capacitor C216, 10 mf is added in parallel with R216, 270 ohm, 
cathode resistor of 6AQ5 second sound amplifier. 
New pert is listed as follows: 

Symbol Part Number Description 
C216 03016730 Cap E 10 mf 25V 

03014100 
03015310 

Purpose of Change  - To increase the sound sensitivity. 

Change #7 ( M-188) 

Add capacitors C304 and C305, . 02 mf condensers from each side of 
the AC line to ground. 
New parts are identified as follows: 

Symbol  
C304 

C305 

Part Number  
03018570 
03100230 
Same as C3 04 

Description  
Cap Pa . 02 mf 20% 600V 

Purpose of Change - To reduce sweep radiation. 
This change was first fncorporated in the following chassis 
starting with the serial numbers shown: 
?A-I12A - #1213901 
RA-113 - #1311795 

These chassis are identified by a letter " J" stamped on rear of 
chassis. 

Change #8 (ECN-4396) 

The following changes are made to the RA-112 - RA-113 Schematic 
Diagram ( first edition, July 3, 1950): 

Color of peaking coil L201 changed from red to white. 
Color of peaking coil L202 changed from white to orange. 
Color of peaking coil L204 changed from yellow to blue. 

New parts 
Symbol 
L201 
L202 
L204 

are identified as follows: 
Part Number  
21006627 
21006624 
Same as L201 

Description  
Coil Video Peaking 
Coil Video Peaking 

Change #9 (ECN-)j)106) 

Delete coupling capacitor C299 connected from pin 1 of 
ground. 
Purpose of Change - Prrt is not renuired. 

Change #10 ( ECN-4419) 

Inputuner assem.ply is replaceo by new Skip Band Inputuner. 
(See Note, 
New unit is identified as follows: 

Old Part Number NEW Part Number Description  
59003902 59003911 Inputuner issembly 

The new Skip Band Inputuner was first incorporated in the follow-
ing chassis starting with -he serial numbers shown: 
RA- 112A - #126293 
RA-11 - #135323 

Note: If the tuner ( Part #89003902) being replaced is in an RA-
112A Teleset the serial number of wich is 122696 or later, or if 
it is in an RA- 113, the serial number of which is 132212 or later, 
the Skip Band Tuner is directly replaceable. However, if the 
tuner ( Part #89003901) being replaced is in a Teleset the serial 
number of which is under those mentioned above, it will be neces-
sary to remove the IF transformer mounted on the defective Input-
uner and substitute it in place of the IF transformer mounted on 
the replacement tuner. The reason for this change is that the 
method of coupling with the new type tuner is different from that 
in earlier tuner. 

Change #11 ( ECN-)4428) 

Change value of capacitor e237 ( V213-1 to ground) from 150 mmf to 
.05 mf. 
New part is identified as follows: 
Symbol Pert Number Description  
c?37 03000950 Cap Pa . 05 mf 20% 200y 

03100030 
Purpose of Change  r To reduce tuneable hum. 

This change was first incorporated in the icllowins, chassis start-
ing with the serial numbers shown: 
RA-112A - #1214676 
RA-113 - #1312685 
These chassis ere identified by a letter "K" stamped on rear of 
chassis. 

Change #12 ( ECN-4391) 

Specifications for the 19" CRT ( V215) used in RA- 112 models are 
changed due tc change in color of face plate. 
Cathode ray tube is now identified as follows: 

Symbol  V211 Part Number Description 
Tube CRT 19AP4A 

Change #13 ( M-192) 

Thé followinu chanpes in fuse connections ( F202 ere made es shown 
in sketch. This is done to reduce AC current through the fuse. 

Dotted lines indicate old fuse connections. 
Solid lines indicrte new . connect.ins 

7.0 PARTS 'LIST CHANGES 

The following changes of part numbers and additions of alternate 
V203 to part numbers ( items 1 - 4) are to be. made to the Parts List of 

the first edition ( Jul7 5, 1950) of the Schematic Diagram for the 
RA- 112A, RA- 113 ( issue #4 through M-146). 

1. Part number changes in Main Chassis Parts Lit ( June 17, 1950) 

Svmbol Part Number Description  

C216 03016730 Cap E 10 mf 250 
13014100 
03015310 

C238 03015810 Cap Ce . 001 mf 20% 350V 
03020730 MODELS RA-112-A1, -A2, -A3, 

-A5, -A6, RA- 113-B1, -B2, - Tn., 
 -  -B5, ,B6, -B7, -B8 £
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C290 
L201 
L205 
L213 
R250 
R272 

R292 
R295 
R296 

R299 
R305 

.Z208 
V211 

03015610 
21006627 
21004465 
21006781 
01029620 
02031990 
02041990 
02051990 
01029660 
01030140 
02030650 
02040650 
02050650 
01030200 
02031890 
02041890 
02051890 
20005381 
25002640 
42002530 
42002540 

Old Pert Number New Part Number 

34002375 34002378 

Cap Ce . 005 mf min 
Coil Video Peaking 
Coil Video Peaking 
Coil Coupling 
Res V C 25K 1/4W 
Res F C 68K 10% 1/2W 

Res 
Res 
Res 

V C 1 meg 1/4W 
V c 4 meg 40% 1/4W 
F C 5.1K 5% 1/2w 

Res V 
Res F 

C 1.5K 20% 2W 
C 10K 10% 1/2W 

Trans Video IF 
Tube CRT 19AP4A 
Shield Tube 
Base Shield 

Description  
Socket Assembly 

2. Pert number changes in Miscellaneous Parts 
(June 9, 1950) 

Old 
Symbol Pert Number  

38003431 
64003211 

L206 21005711 

3. Part Number changes 
(June 9, 1950) 

Old Part Number  

45001683 e001961 
4002871 

45001891 

45001892 
45001cffl4 
45001962 
45001J93 
4500'394 
09003730 

Addition: 

C300 

New 
Part Number  

38003441 
64003551 
21006091 

List, RA-113 

Description  

Cushion CRT Strap 
Mask CRT 
Yoke Deflection 700 

in Miscellaneous Parts List, RA-112A 

New Part Number 

45001901 
45001971 
64003221 
45001911 

45001912 
45001902 
45001972 
4500'913 
4500'914 
09003 790 

03015610 

Addition Alternate part number: 
Added Alt': mete 

Part Number Pert Number 

21005711 21006191 

4. Part Number change in RF Tuning 
(May 22, 1950) 

Old Pert Number New Part Uumber  

89003902 89003911 

Description  

Knob Control ( Mahogany) 
Knob Control ( Mahogany) 
Dial Bezel 
Knob Dual ( Mahogany) 

Knob Dual ( Mahogany) 
Knob Control ( Blonde) 
Knob Control ( Blonde) 
Knob Dual ( Blonde) 
Knob Dual ( Blonde) 
Connector, Male, 1 Contact 

Cap Ce 5000 mmf min 

Description  

Yoke Deflection 

Assembly Parts List 

Description  

Inputuner Assembly 

Disconnect 
Wire 

Connect Fuse between 
Terminals 2 and 3 as 
shown. 

Change in Fuse Connection ( F202) 
To Reduce AC Current Through The Fuse 

T204 

MODELS RA-112-Al, RA-112-P2, RA-112-A3, 
RA-112-A4, RA- 112-A5, RA-112-A6, RA-113-
Bl, RA- 113-B2, RA- 113-B3, RA-113-B4, RA-
113-B5, RA-113-B6, RA-113-B7, RA-113-B8 

Disconnect Fuse 
and Replace with 
Wire. 
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Note: Chassis incorporating all changes up to and including change 
#13 are stamped " V".. on the right-hand side of the power supply. 

Change #14(ECN-4366) 
This change was made to prevent breakage" of the AC interlock; 
the mounting bracket being redesigned. 

The parts affected: 
Old Part No. New Part 
35008761 35005762 

09016450 09005000 

35008763 

No. Descrirtion Model  
Bracket AC Inter- RA-112 
lock 
Connector Male RA- 112 
2 contact RA-113 
Bracket AC In-
terlock RA-113 

Telesets incorporating this change are stamped with a letter "G" on the 
back of the chassis sLarting with the following serial numbers: 

RA- 112A - 127168 RA-113 - 136278 

Note: Chassis incorporating all changes up to and including change 
#14 are stamped " W" on the right-hand side of the power supply. 

Change #15 ( M-198) 

The following changes are made to increase the sound sensitivity and 
improve the limiting action in the RA-112, RA- 113 chassis: 

1. Change V205 and V207 from 6AU6's to 6BA6fs. 
Remove R222, the 8.2K in the screen supply circuit of V205. Con-
nect the junction of R220, ( screen dropping resistor of V205) and 
R225 ( screen dropping resistor of V206) to the +135 volt line. 

3. Remove R220 ( 1K screen dropping resistor of V205) and R229 ( 1K 
screen dropping resisotr of V207) and replace each with a 10K 1/2W 
10% resistor. 

4. Connect a 100K 1/2W 20% resistor between terminals 1 and 2 of Z202. 
This will be identified as R278. 

5. Connect a 47K 1/2W 20% resistor between terminals 3 and 4 of Z201. 
This will be identified as R277. 

6. Disconnect Z205 ( blue dot) and Z206 ( red dot) and exchange the pos-
itions of these two transformers. 

7. Remove R227 ( 39 ohm cathode resistor of V206) and replace with a 
120 ohm 1/2W resistor. 

8. Remove C219 (. 005 mfd cathode bypass of V207) end connect from 
pin 7 of V206 to ground. 

9. Remove R228 ( 120 ohm cathode resistor of V207) and replace with a 
68 ohm 1/2W resistor. 

10.Disconnect terminal #3 of Z206 from ground. 
11.Disconnect C217 (. 005 mfd) and R223 ( 10K) from pin #3 of 2205 and 

reconnect to pin #3 of Z206 ( see step 10.) 
12.Connect terminal #3 of Z205 to ground. 
13.Disconnect C280 ( 2.5 mmfd) from terminal 2 of Z205 and reconnect 

to terminal 2 of Z206. 

Note: All of the above changes appear in the second edition of the 
schematic diagram for the RA-112, RA-113, dated October 2, 1950. 

After making the above changes Z205 and Z206 should be realigned. 
Z205 should be aligned for the response curve listed for Z206 and Z206 
should, therefore, be aligned for the response curve of Z205. 

New Parts are identified es 

Symbol  
C280 
R220 

R224 

R228 

R229 
R277 

R278 

V205 
V207 
Z205 
Z206 

Part Number  
03016898 

020321480 
02042480 
02052480 
02031660 
02051660 
02031630' 
02051630 
Same as R220 
02032520 
02042520 
02032540 
02042540 
02052540 
25000240 
25000240 
20004741 
20004711 

follows: 

Description 
Cap Coupling 2.5 mmf 
Res F C 10K 10% 1/2W 

Ros F C 120 ohm 10% 1/2W 

Res F C 68 ohm 10% 1/2W 

Res F C 47K 20% 1/2W 

Res F C 100K 20% 1/2W 

6BA6 1st video IF 
6BA6 3rd video IF 
Trans video IF 
Trans video IF 

This change was first incorporated in the follo-ing chassis starting 
with the serial numbers as shown: 

RA- 112A - 1216694 RA- 113 - 1314251 

These chassis are identified by the letter "L" stamped on the rear 
of the chassis. 

Change #16 ( M-202) 
The following changes are made in order to eliminate video smear 

in the video amplifier section of the RA-112A - RA-113 chassis. 

1. Change value of R235 between L201 and uround 
5% 1/2W. 

2. Change value of R241 between L204 and 4305 V 
5% 2W. 

3. Change value of R240 between 1'210-6 and +305 
5% 1w. 

4. Change value R305 between 
(See change #3). 

5. Disconnect parallel 
solid connection. 
Add R305 end L202 in 
C285 and L204. 

7. Change value of L202 from orange to red. 
8. Disconnect C231 from junction of L204, C285, R317, end connect to 

V210-5. 

6. 

L205 and L203 from 

combination of R305 and 

series with V210-5 and 

New parts are identified Ps follows: 

Symbol 
R235 

R240 

R241 
R305 

L202 

Part Number  
02030620 
02040620 
02050620 
02033920 
02043920 
02053920 
Same as R235 
02030720 

02040720 
02050720 
21006623 

from 4.3K to 3.9K 

from 4.3K to 3.9K 

V from 62K to 68K 

10% to 10K 5% 1/2W. 

L202 and replace with 

the junction of R317, 

Description  
Res F C 3.9K 5% 1/2w 

Res F C 68K 5% lw 

Res F C 10K 5% 1/2w MODELS RA-112-A1, 

-.156, RA-11 -B1, 

Coil video peaking. -B2, -B3, -B , -B5 , 
-E6, -B7,- G

I
-
9
 3
0
V
d
 
A
l
 I
N
O
W
C
I
G
 

©John F. Rider 



This change WEIS first incorporated in the following chassis starting 
with serin l numbers as shown: 

RA-112A - 1213684 RA-113 - 1314090 

These chassis are identified by the letter "L" or " N" stamped on the 
rear of the chassis. 

Change #17 (M-204) 
The following change is made to eliminate video from sync which is 

occurring in some receivers and causing slight displacement of some 
parts of the picture. This condition can also cause a "whip" in the 
picture. 

Change value of C298 between V212-1 and V209A-1 from 20 mmfd to 47 
mmfd 10% 500V ceramic. 

Symbol 

C298 

This 
with 

Part Number Description 

03012730 
03015300 
03020080 

change wes first incorporated in the following chassis starting 
serial numbers PS shown: 

RA-112A - 1213684 

Capacitor Ce 47 mmfd 10% 500V. 

RA-113 - 1314090 

These chassis are identified by the letter " L" or " N" stamped 
rear of the chassis. 

Change #18 ( M-208) 
The following change is desirable to provide 

tection for capacitor C291. 

Change value of C291 from . 02 mfd 10% 400V to . 

New part numbers: 

Symbol  

C291 

on the 

greater surge pro-

02 mfd 20% 600V. 

Part Number Description  

03015550 Cap . 02 mfd 20% 600V 
03100230 

Change #19 ( M-206) 
In order to minimize horizontal frequency drift the present cap-

acitor C246 is to be replaced by an oil impregnated type of the same 
value. 

New part number: 

Symbol  Part Number Description 

0246 03101540 Cap .01 5% 600v 

Change #20 ( M-212) 

The following change is made in order to increase the sensitivity 
of the AM Tuner ( in RA- 113 Tarrytown). 

Procedure: 

Delete R419, 270K resistor repl2cing it with a wire jumper. 

Change #21 ( M-215) 
The following change is to be made to reduce the possibility of 

vertical frequency drift. 
Procedure: 

Change value of C271 from . 01 10% 400V to . 01 5% 600.v. 

New part numbers: 

Symbol 

C271 

Part Number  

03101540 

MODELS RA- 112-A1,-A2,-A3,-A4,-A5,-A6, 
113-B1,-B2,-B3,-B4,-B5,-B6,-B7,-B8 

Description  

Cap Pa . 01 mfd 5% 600V 

All production changes prior to this point are incorporated in the 
Main Chassis Schematic RA-112A RA-113, Second Edition, 10/2/50, 
and Tarrytown AM Tuner Schematic, First Edition, 8/15/50. 

Change #22 ( M-222) 
The following change was made in order to decrease audio distort-

ion at rated output. 

Procedure: 

1. Delete R308. 
2. Change value of R307 from 3.9K to 1K 2W 10%. 

Both these resistors are located near V204-6. 

New Part numbers: 

PYMb21 Part Number Description  
P-1-0-7-- 02037770 Resistor F C 1K 2W 10% 

Change "23 ( M-239) 
The following change should be made 

plete loss of vertical size due to the 
caused by overheating. 

RA-

to prevent the shrinkage or corn-
increasing resistance of R294 

Procedure: 

Change R294, near v220B, from 910K 5% 1/2W to 910K 5% 1W. 

Part Numbers affected: 

Symbol Part Number  
02034190 

Change #24 ( M-213) 
Several wiring changes have been made to simplify the manufacturing 

process end eliminate certain difficulties that existed due to lead 
dress and component 'location. None of these changes require new mech-
anical parts or electrical components. 

The most significant change as far as servicemen are concerned is 
the relocation of R324 and C305. The new location will reduce sweep 
radiation end improve the audio noise level. 

These parts have been removed from the front of the chassis ( for-
merly connected from the terminal of power switch to ground) to a ter-
minal strip at the rear of the chassis near the power transformer. 

The chassis containing these changes are identified by a large let-
ter " P" on the rear fold of the chassis. The serial numbers of the 
chassis containing these changes are: 

RA-112A - 1216766 RA-113 1314928 
The number 5 which follows the letter P signifies that a 6BC5 is sub-
stituted for a 0AU6 in the first sync clipper stage. 

Description  
Res F C 910K 5% 1W 
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PRELIMINARY STEPS 
CAUTION: IT IS IMPORTANT THAT ALL NOTES BE READ IN CONJUNCTION WITH ALIGNMENT. 

The following preliminary steps should be followed: 
Remove 6W4 (V217) damper, 6AK5 (VI02) mixer, 6AB4 (VI03) oscillator, 6AQ5 (V204) 
AF output (note I) and 6AU6 (V2I9) first sync clipper. 
Adjust AGO control ( R250) fully counter-clockwise. Turn selector switch to tele. position. 

ALIGNMENT NOTES 
I. 6AQ5 (V204) may be left in position only if speaker is connected. 

2. Insert 6AU6 adapter at V2I9. This is a 6AU6 with pins 3 & 4 clipped off and 
an extension attached to pin I. ( Pin I is not clipped.) 

3. If the sweep generator has no internal marker, a signal generator may be con-
nected to the output cable of the sweep generator through a 100 mmf condenser 
to act as a marker generator. 

4. Insert 6AK5 adapter at the mixer, V102. This adapter is a 6AK5 with pin 1 
< <7 clipped off and an extension attached to the remainder of pin 1, as shown. 

5. Inputuner should be tuned to channel 7, or higher. 
L2 13 adjusts the coupling. The bottom adjustment of T207 is reached throligh 
top of can with hex head alignment tool. Whenever the Inputuner is replaced, 
Steps 7 and 8 must be performed. RA-Il 2A chassis bearing a serial number 
below 122696, and RA- I13 below 132212, do not contain L2 13 and the following 
pertains: The bandwidth of the 1st stage of video IF is controlled by a coupling 
loop in the mixer transformer, T202. This is adjusted and sealed in position at 
the factory and should not be touched. However, in case of replacement of the 
Inputuner, it should be adjusted for the curve shown in Step No. 8. Steps No. 
7 and 8 may have to be performed in order to obtain the proper curve. After 
adjustment, fasten the coupling loop in 1202 with Miracle Adhesive C2M55 
(obtainable from Du Mont Spare tarts Sales). 

6. Maximum possible output of the sweep generator should be used, checking for 
overload. 

7. If this curve cannot be obtained, proceed to Step 7, followed by Step 6. 

8. If difficulty is encountered obtaining the proper bandwidth, heat the wire pro 
truding from the bottom of this transformer with a soldering iron to soften the 
adhesive. Then slid* the wire in (for increased bandwidth) or out (for decreased 
bandwidth) of the sleeve. Seal the wire in place with Miracle Adhesive C2M55 
(obtainable from Du Mont Spare Parts Sales). 

9. Reference is made in the Alignment Table to the use of a crystal probe. This 
device is merely a crystal rectifier with the necessary filter. The polarity of the 
curve will be reversed if the terminals of the 1N34 crystal are reversed. This 
will cause no difficulty. The circuit of the crystal probe detector is as follows: 

TO SIGNAL 
GENERATOR 

•  
TO 
ONO 

1M34 
CRYST•t. 220" 

• 

004f 

I/2• 

ONO. 

TO 
OSCII LOGRAPH 

PROBE DETECTOR 

10. Tune by tuning eye to the strongest station. Turn AGC control fully clockwise. 
Then turn this control counter-clockwise until the picture brightens. Finally, turn 
slowly clockwise to point where picture just starts to dim. 

II. Even though the alignment has been performed properly, it is usually necessary 
to correct the phase response of the video IF strip in order to remove smearing 
and ringing from the picture. This is done in the factory by applying a 61.25 mc 
signal modulated by a 100 kc square wave to the front end of the Teleset and 
displaying the detected square wave (which has passed through the video strip) 
on an oscillograph after amplifying it by means of a special wideband amplifier. 
The alignment is checked by observation of the square wave and SLIGHTLY 
re-adjusted, if necessary. If slight re-adjiistment does not correct the square wave-
form, the chassis is completely re-aligned. A practical approach to this method 
in the shop (after completing the alignment procedure) is to tune in a strong test 

pattern known to be of good quality and ghost-free (by observation on several 
normal Telesets). If smearing or ringing is observed, the following adjustments 
are recommended. No other adjustments should be made. Limit adjustments only 
to those absolutely necessary. 

SMEAR: 

RING: 

Re-adjust Z204 bottom slug not more than 1 turn. 
Re-adjust Z208 bottom slug not more than 1/2 turn. 
Re-adjust Z205 top slug not more than 1/2 turn. 
Re-adjust Z207 top slug not more than 1/2 turn. 

ALIGNMENT SET-UP 

I. Keep all coax cables as short and as well shielded as possible. 

2. Ground metal bench to a good earth ground. 

3. To test set-up feed signal into grid of mixer thru a 100 mmf condenser. If placing hand on any 
chassis or adding additional grounds at any point affects waveform or if Teleset has a tendency 
to oscillate, grounding must be added until these effects disappear. 

MARKER 
GENERATOR 
NOTE *I 

OUTPUT 

GND. 

NOTES: 

RA-112A 
RA-113 .t 

SWEEP FREQUENCY 
GENERATOR 

NOTE *2 

GND. 
OUTPUT 

OSCILLOSCOPE 
NOTE*3 

b v H 0 

Go 

TO EARTH GROUND 

Unmodulated and amplitude modulated RF should cover 20 to 30 mc range. Also 4.5 mc. Not 
necessary if marker is built into sweep frequency generator. 

2. Should have center frequency range from 20 to 30 mc. Sweep should be adjustable up to 6 mc 
at least. 

3. We recommend use of internal saw-tooth sweep. Waveforms shown were taken using this 
sweep. External sweep from sweep frequency generator may be used if preferred. 

MODELS RA-112—Al, RA-112—A2, RA- 112 —A3, 
RA- 112 — A4 , RA- 112—AS, RA- 112—M, RA- 113— 
E1, RA- 113 — B2 , RA-113, RA-113 —Bi¡ , RA-
113— BS', RA- 113 —B6 , RA- 113 — B7, RA- 113— BR L
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 ALIGNMENT TABLE 

Step. 
No. 

Connect Sweep 
Generator 
(Note 3) 

Pin 1 
V208 

2 Pin I 
V207 

*Marker Gen. 
Freq. ( mc.) 

21.75, 22.25 
22.75, 25.5 
26.25 

21.75 
AM mod. 

*Sweep Gen. 
Center Freq. 

(mc.) 

Connect 
Oscilloscope To: 

Adjust Remarks 

24 mc. 
8 mc. dey. min. 

Not used 

Junction L20I, 
L202, L203 
Direct 
Pin 5 V208 
thru crystal 
probe 

11. DIRI 
_ 

Z208 Adjust for curve shown. Note 

2 CPI L2I 2 Adjust for minimum scope 
indication. 

3 As above 
22.25, 22.75 
25.5, 26.25 
21.75, 22.25 
22.75, 25.5 
26.25 

24 mc. 
8 mc. dey. min. 

4 
Pin 1 
V206 As above 

As above Z207 Adjust for curve shown. Note 9 

Pin 5 V207 
thru crystal 
probe 
Pin 5 V201 
thru crystal 
probe 
Pin 5 V206 
thru crystal 
probe 
Pin 5 V205 
thru crystal 
probe 

3 CP 

5 Pin I 21.65, 21.75 
V205 21.85 

21.75 mc. 
I mc. defy. min. 4 CP 

Z206 Adjust for curve shown. Notes 8 & 9 

Z201 Adjust for curve shown. Note 9 

6 

7 

As above 

Pin I 
V102 

1 21.75, 22.25 
' 22.75, 25.5 

26.25 

27.75 
AM mod. 

24 mc. 
8 mc. dey. min. 

Not used 

8 As above 
' 21.75, 22.25 

22.75, 25.5 
26.25 

24 mc. 
8 mc. dey. min. 

As above 

5 CP 

6 GP 

Z205 Adjust for curve shown. 
Notes 7, 8 & 9 

Top Z204 

Top 1202 

Adjust for minimum scope 
indication. Note 4 

Bottom 
Z204 & 1202, Adjust for curve shown. 

L2I3 Notes 5 & 9 

9 

10 

Pin 1 
V201 

As above 

e re. 21.65, 21.75 
21.85 

21.75 mc. 
1 mc. dey. min. 

Pin 5 V202 
thru crystal 
probe 
Junction R211 
and C270 
direct 

7 CP Z202 Adjust for curve shown. Note 

As above As above 8 DIR Z203 Adjust for curve shown. 

11 

12 

13 

Pin I 
V208 

Pin 7 
V209 

tiLlp 

Site 

25.5, 26.25 

4.5 
AM mod. 

24 mc. 
2 mc. dey. min. 

Not used 

Pin 1 V219, 
direct. 
Note 2 
CRT cathode 
thru crystal 
probe 

9 DIR 

10 CP 

Z209 

L203 

Adjust for curve shown. 

Adjust for minimum scope 
indication. 

Replace original tubes. 

14 

15 

Adjust AGC control, R250. Note 10 

Phase correction. Note 11 

CP indicates that oscillograph is connected through crystal probe. 
DIR indicates that oscillograph is connected directly. 
Refer to top and bottom photos on reverse side of this sheet for reference points. 

RA-I12A chassis bearing a serial number below 12702 and RA- I 13 below 13580 utilize a sound IF of 21.9 mc. and a video 
IF of 26.4 mc. For re-alignment of these chassis, use the RA- IIIA Alignment Procedure. In areas where the 8th harmonic 
of the 21.9 mc. sound IF causes a beat pattern on channel 7, these early chassis may be re-aligned to a sound IF of 21.75 
mc., using this Alignment Procedure. 

NOTE: THIS PROCEDURE MAY BE USED ON THE RA-111A WHENEVER THE 
8TH HARMONIC OF THE 21.9 MC. SOUND IF CAUSES A BEAT PATTERN ON 
CHANNEL 7. 

MODELS RA-112-1, RA- 112-A2, 
RA-112-A4, RA- 112- AS, RA- 112-Au, RA- 113-

BI, RA- 113-82, RA-113-83, RA- 113-*, RA-

113- 135, RA-113-86, RA-113-87, RA-113-88 

22.75 

Step 1 

22.75 25.5 

2225 15% 
21.75 

26.25 - T .-

Step 4 

Step 6 

21.75 

21.65 21.85 

Step 9 

26.25 

Step II 

,1 25.5 4  
io%  

22.75 

22.2 

5% 

22.25 

Step 3 

21.75 

21.65 21.85 

Step 6 

25.5 

26.25 

21.75 

Step 8 

5 % 

21.65 

--21.75-

21.85 

Step 10 

9
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ar 
A . G.G. 
R 250 

A G.C. 

SELECTOR SWITCH SHOWN 
IN 7ELE POSITION 

2775 MC 
TRAP I 

1 

INPUTuNER CHASSIS 

TO R 202 
PILAR V 201 

Z 204 

r- - - 
It 

A.O.C. 

NARROW SAND 
SYNC. AMPLIFIER 

V 212 
139 A5 

1ST VIDEO IF 

V 205 
'AU' 

RED 
DOT 

CONTROL 

R 050 25 K 

SYNC. 5 A.C.C. 
DE TECTOR 

V 213 • GC 
RAL O 

2 ND. V1020 I. F. 
V DOS 
SAUR 

LS RED DOT 

200 V 

3 RO VI DEO LE 

V 207 
115116 

RESISTANCE 
_TUBE 1  

V201 1.5M 
V301 

•V203 
V204 

V205 
V206 

210K  

100K 100K 

470K 270 
1.5M 

1.5M 
V207 .7 
V208 6.8K 
V209 .6 

V210 4.5K 

o 
o 
o 
220 

105K 

o o 
1M 

o o 
3.5K 

110E 330K 
o 
NC 
8K 

MEASUREMENTS 
2 8 

o o 
200K 
Fil 
o 
o 
o 
o 
o 

— ALL READINGS TO GROUND 
4 5 6 

Fil 8K 6.7K 39 
Fil 8K 6.7K U  

Fil 0 1.8M 0 

0 9.6K 9K 

Fil 8E 18K 89  
Fil 8K 18E 89  
FU 10K 6.8K 120  

Fil 8K 6.7K NC  
Fil 1M 0 4.5K 
Fil 12K 73K 1K 

NC 

8 

10M 

*V211 0 

V212 1.5 

V213 3.6K 
V214 1M 

Fil 8E 6.7K 340 

Fil 
275E 280E 427 Fil 

NC  

NC 
470 

Fil 
1.3M 

2.3M 
1.6M 

NC 
NC 

o 28E o 114 

"V215 NC  
— V217 NC* 

V218 NC 
V219 1M 

V220 470K-1.4M 
— V221 2.3M 

V222 3.8K 
tV401 In! 

ttV402 in! 

427 
260K 

NC 

1.6M-7M 625 

250K 2K 

Fil 7K 
NC In! 
Ini Inf 

1M 1M 
8K NC 

NC 
27K 

5K 
250K 2K 

o o 
In! In! 
NC In/ 

470  

2.4K 
427 

Fil 280E 
260E 260K 

NC 8E 

O 
Fil 
o Fil 
O 3.8K 

NC NC  
NC NC 

o 

9 
°V203 360K 

9 
tV401 Int 

Cap  

350K 

10 11 12 Cap  

•V211 8K 70K Fil "V215 350E 

9 Cap  
ttV402 In! IC 

Selector switch in Television' position. 

Instrument Used — RCA Model 195-A Voltohmyst (for voltage and resistance). 
All readings in ohms K. thousand M. million 

Two readings for a given point indicate an adjustable resistance is in the measured circuit. 

21.75 

TRA17-..Y1L. 

L 212 

RED-
ORO. 

 — 
IW 

5 140 V -413  

1ST SOINS 1.F. 

V 201 

(  
R 202r 

140  y 

4 TH VI DEO IF 

V 208 
68C5 

140 V 

TO 5 201 P1112 
NE AR V 212 

I 208 

1 
•PuR DOT 

200 V 

4CP  

Z tot 

37 

I I- — ST spiCeYe4I : 

I 
L •RED DOT_ 

VI DEO DE TECTOR 

V 209 • 
I/O SALO 

L 202 
*MIT E 

2 NO. SOUND 1 F 

L 2O3 
BROWN-
SL 

I. 2\PEE 

JI DIR  

7 C 
V 202 ZOOS 
SAUR V 203 

15T8 

SOUND DISC., FIRST 
SOUND AMPLIF IER 
A.G.C.CL ASP 

1 
• WED 
DOT 

2 

PHONO 

503 

S 201 

140 200 V SW ITC H IN 

TEL . C 2TO 
000 
PIA _t  

VIDEO AM PL IFI ER OC. RESTORER 

17C 

V 210 V 209 II 
RA MS I/O ISAL5 

CO NT RAST 

R 239 • 

310V 

MODELS RA- 112—A1, RA— 
RA -112—A4, RA- 112—A5, 
Bi, RA- 113-52, RA-113 
113—B5, RA-113—B6, RA 

VOLUME 
CONTROL 
R 213 
IVES 

111.1161.1 TNESS II 
CON TROL 

R 2 39 5 
100 t< 

C R. T 

V 211 

-55 v 

TO S20, 
PIN 0 

-35 V 

,2211A —RA-, 3A112—
 

RA-,11A62 —RA-311-
,3 B-RA-34,11B —RA-

37,11B -—RA-311158 
-

619 -39Vd Al  iNowna 



i0 

T 204 

.R 28213 

RESISTANCE READINGS 
OF COILS 

(All readings in ohms) 

All coil readings shown were taken with 
coils disconnected. 

Symbol 

L201 

L202 

L203 

L204 

L212 

L214 

L215 

Reading 

10.5 

7.3 

2.6 

6.6 

.2 

1.5 

3 

1. 

V209 - 
- 10/ 213 , 

R 299 

" V 210 itlIn1101291; 
V221 - R 29.2 

• -r V 2 20 R 
295 

C 285 9. 

NOTES 

Issue No. 4 through M-146. 

2. Voltage, resistance and waveform measurements. 

a. Instrument used—RCA Model 195-A Voltohmyst (for 
voltage and resistance). 

b. Voltage measurements taken to ground, no signal 
input. 

c. Voltage measurements made with switch in P/ position; 
contrast and brightness minimum. 

d. All coil readings were taken with coils disconnected. 

e. Video waveforms measured with contrast set for 30 
volts p—p at cathode of CRT. 

f. Local-Distance Switch in local position. 

3. Selector Switch section viewed from front end of switch. 
Rotor in TV position. Switch positions: 1. Phono, 2. TV, 
3. F.M. 

MODELS RA-112-Al, RA-112-A2, RA-112-A3, 

RA- 112-A4, RA- 112-AS, RA-112-A6, RA- 113-

BL RA-113-82, RA-113-83, RA-113-84, RA-
113- 85,. RA-113-86, RA-113-87, RA-113-88 

Q Z 203 Z 202 

-L 213 — 

V 222 6AL7-GT TUNING INDICATOR 

V103 6AB4 V. H.F OSCILLATOR 

V102 6AK5 MIXER 

V101 6J6 R.E AMP 

V 204 6AQ5 2ND. SOUND AMP 

V 205 6AU6 1ST VIDEO LE 

V203 6T8 SOUND DISCRIMINATOR,-
I ST. SOUND AMP & A.G.C. CLAMP 

V 206 6AU6 2 ND. VIDEO I.F. 

V202 6AU6 2ND. SOUND I.F 

V207 6AU6 3RD. VIDEO I.E 

V201 6AU6 IST. SOUND LE 

V208 6BC5 4TH. VIDEO I.F 

V209 6AL5 VIDEO DETECTOR 
8 D.C. RESTORER 

V 212 6BA6 NARROW BAND SYNC. AMPi  

V 213 6AL5 SYNC. a A.G.C. DETECTOR  

V22I 6SN7-GT VERT. DEFLECTION AMP 

V 219 6AU6 FIRST SYNC. CLIPPER  

9  DIRI • 

V 219 

TUBE LOCATION RA-II2A 
RA- I13 

V 402 IX2 H.V. RECTIFIER 

V401 IX2 H.V. RECTIFIER 

V217 6W4-GT DAMPER 

V215 6BG6-G HORIZONTAL 
DEFLECTION AMP 

V214 6SN7-GT HORIZONTAL 
A.FC. & SAW GENERATOR 

V2I8 5U4G RECTIFIER 

V220 65N7-GT 2 ND SYNC. 
CLIPPER Et VERTICAL SAW GEN. 

 V 210 6AH6 VIDEO AMP 

O
c
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L 101 

T 101 

I COAX 

L102 A 

L 103 

I C102 
15 kre 

V101 

6.16 

pp? 

C103 
20  I 

-e 

100 
8 - 50 

1104 

R101 
82-m 

Symbol Part 
No. No. 

C100 03017600 
C101 03015790 
C102 03012060 

03012180 
C103 Same as C101 

C104 03016470 
C105 Same as C104 
C106 Same as C104 
C107 Same as C104 

C108 03016480 
C109 03016700 
C110 03016650 
C111 Same as C109 
C112 Same as C110 

C113 03018020 
C114 Same as C109 
C116 03012160 
C116 03015610 
C117 Same as C116 
C118 03016870 
C119 03014730 
C121 Same as C104 
C122 Same as C104 
C123 Same as C104 
C124 Same as C104 
C126 Same as C104 
L101 21005801 
L103 21006721 
L104 21005741 

470 pmf 

C106 
470 

Pvf 
R102 
100 K 

C104 
470 j./pf 

C 109 
100 ppf 

R103 
10 K 

L108 

L 102 8 

C111 
100 pedI 

I-

L 109 Pao, 

C110 
POLY. 
5- 5 
PMf 

C 112 
POLY. 
.5-5 
PPf 

-e R 07 
12 K 

L102 D 

1110 

C 118 

7.,c, 1. 5 - 7 

/ mpf 

C 119 
Sppf 

100 pf 

R110 

10K M.005 

101 V102 V103 

1-5-6 — — 27:7P 

MCI 
TRAPI 

T 202 

L. I 
I TO 
Z 204 PIN 2 

50.0 -r 
L _ _ J 

TO 
, GM:). AT 
L 213 

1 

YELLOW 
.G,C. 

C 117 

L 106 

R.F ASSEMBLY 
(FOUR CIRCUIT BOTTOM COUPLED INPUTUNER ) 

RF TUNING ASSEMBLY PARTS LIST 
Date of Issue May 22, 1950 

Description 

89003902 Inputuner Assembly 

Symbol 
No. 

Cap V Ce 8/50 mmf 350V 
Cap F Ce 20 mmf 10% 
Cap F Ce 15 mmf 10% 

Cap F Ce 470 min 350V 

Cap F Ce 470 min 600V 
Cap F Ce 100 mmf 500V 
Cap V P .5/5 rrimf 600V 

Cap F Mica 126 mmf 

Cap F C 1 mmf 600V 
Cap F Ce 6000 mm! 460V 

Cap V Ce 1.6/7 N300 
Cap F Ce 6 mml NPO 

Coil Antenna 
Inductor End 
Coil Antenna 

Part 
No. 

L105 21005731 
L106 21005421 
L107 21005621 
L108 21005722 
L109 21005131 
L110 21005111 
L111 Same as L106 
L112 Same as L106 
L113 Same as L108 
R101 02031640 
R102 02032010 
R103 02037890 

02057890 
R104 Same as R102 
R107 02031900 

02041900 
R108 02032130 

02042130 
R109 02032030 

02042030 
R110 Same as R103 
R111 Same as R107 
T101 20004592 
T202 21005911 
V101 25000190 
V102 25000180 
V103 26001760 

09003730 
42001260 
42002860 

Description 

Coil Bandpaas Coup 
Inductor Filter 
Inductor Bandwidth 
Inductor End 
Coil Shunt 
Inductor End Ose 

Res F 82 10% 1/2 W 
Res F 100K 10% %W 
Res F 10K 10% 2W 

Rea F 12K 10% lAW 

Res F 1 meg 10% WiV 

Res F 150K 10% 2/4W 

Ant Trans Asy 
IF Link Any 
Tube 6J6 
Tube 6AK5 
Tube 6AB4 
Connector Male 
Shield Tube 
Shield Tube 

Symbol 
No. 

J 401 60109001 
L206 21006091 
L209 21005342 
R501 02031740 

02041740 
02051740 

R602 Same as R501 
C501 03019310 
V211 26002610 

09003730 
09016480 
18002791 
21004473 
21004853 
36008231 
36008431 
36008784 
35009242 
35009422 
35009661 
38003421 
38003431 
45000049 
62000605 
62000606 
64003651 
64003221 
45001881 
46001882 
46001901 
45001902 
46001911 
45001912 
46001913 
46001914 
46001921 
45001922 
45001971 
45001972 

• Mahogany 
"Blonde 

C121 C122 
--- 470 

PO. 

C125 

200 V. 

L 112 

ip470>  I4c1;¡ 

MISCELLANEOUS PARTS LIST 

6.3 V 
A.G. 

Symbol Port 
No. No. 

R501 02031740 
02041740 
02051740 

R502 Same as R601 
C501 03019310 
lail 25000870 
L209 21005342 
L206 21005711 

09003730 
09007491 
09016480 
18002791 
21004473 
21004853 
35002141 
36008231 
35008431 
35008781 
35008783 
35009241 
36000660 
37002241 
41001961 
42002091 
46001461 
62000606 
64001292 
64002871 
46001881 
46001882 
45001883 
46001884 
45001891 
45001892 
45001893 
46001894 
46001921 
46001922 
46001961 
46001962 

• Mahogany 
**Blonde 

Brookville, Revere, and Burlingame — RA- 113 

June 9, 1950 

Part Description 
No. 

Cable Assembly 
Yoke Deflection 70° 
Focus Coil Assembly 
Res F C 560 ohms 10% %W 

Cap M 68 mmf 10% 1500V 
Tube CRT 17 Rect 
Connector Male 1 Cont 
Connector Male 7 Cont 
Assembly Loudspeaker 
Magnet Ion Trap 

Mounting Deft Coil 
Mounting Focus Coil 
Strap Support 
Plate CRT Rear Mtg 
Strap CRT 
Bracket CRT Mask Supp 
Cushion Rear Supp CRT 
Cushion CRT Strap 
Window Safety Glass 
Washer Felt 
Washer Felt 
Mask CRT 
Dial Bezel 
• Knob Dial Vernier 
"Knob Dial Vernier 
• Knob Control 
••Knob Control 
• Knob Dual 
• Knob Dual 
"Knob Dual 
"Knob Dual 
• Knob Dial Main 
"Knob Dial Main 
• Knob Control 
••Knob Control 

MISCELLANEOUS PARTS LIST 

Ardmore, Westerly, and Mt. Vernon — RA- 112A 

June 9, 1950 

Description 

Res F C 560 ohms 10% %W 

Cap M 68 mmf 10% 1600V 
Tube CRT 19AP4 
Focus Coil Assembly 
Yoke Deflection 
Connector Male 1 Cont 
Connector Pin 
Connector Male 7 Cont 
Assembly Loudspeaker 
Magnet Ion Trap 

Strap Bonding 
Mounting Deft Coll 
Mounting Focus Coil 
Strap Support 
Strap Support 
Plate 19 CRT Rear hitrg 
Clip Tube Contact 
Clamp CRT 
Sleeve Insulating 
Insulator Shield 
Window Safety Glass 
Washer Felt 
Mask CRT 19 
Dial Bezel 

• Knob Dial Vernier 
"Knob Dial Vernier 
• Knob Control 
"Knob Control 
• Knob Dual 
• Knob Dual 
"Knob Dual 
"Knob Dual 
• Knob Dial Main 
"Knob Dial Main 
• Knob Control 
••Knob Control 

PARTS LIST 
HIGH VOLTAGE POWER SUPPLY 

RA-112A and RA-113 
May 16, 1950 

Symbol Part 
No. No. 

C401 03029240 
03024910 
03033180 

C402 03017450 
C403 Same as C402 
C404 Same as C402 
C405 01018340 
L401 21005821 
L402 21005491 
L403 21005811 
R402 02038090 

02058090 
R403 Same as R402 
R404 Same as R402 
R406 02100730 
R406 Same as R405 
S401 05003431 
T401 20005021 
V401 25001810 
V402 Same as V401 

09007491 
09016531 
34002471 
36000660 
42002710 
42003041 

Description 

Cap M 1000 mmf 6% 600V 

Cap Pa 470 mmf 20% 10KV 

Cap M 10/160 40/250 
Inductor Mor Size Var 
Inductor Hor Lin 
Inductor Mor Size Fix 
Rea F C 470K 10% 2W 

Res F W 2.2 ohms 10% ,hW 

Switch 3 position 
Transformer Mor Deft 
Tube Electron 1X2 

Connector Pin 
Connector Amy Tube 
Socket Any }IV 
Clip Tube Contact 
Shield Corona 
Shield Corona 

MODELS RA-112-A1, RA- 112-A2, RA- 112-P3, 
RA-112-A4, RA-112-AS, RA- 112-A6, RA- 113 -
Bi, RA- 113-B2, RA- 113-B3, RA- 113-B4, RA-
113- BS, RA- 113-5,6, RA- 113-B7, RA- 113-138 
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Symbol Part 

0201 03015610 
0202 03033180 
C204 03020000 
0205 03000950 

03100030 
C206 Same as C201 
C207 03017790 
C209 03020080 
C210 03001460 

03100090 
C211 03012660 

03100220 
C212 03001670 

03100400 
C214 Same as C201 
C215 Same as C207 
C217 Same as C201 
C218 Same as C207 
C219 Sarine as C201 
C221 Same as C207 
0222 Same as C201 
C223 Same as C201 
C224 Same as C207 
C226 Same as C206 
C227 03066600 
C228 03012730 
C229 03018440 
C230 Same as C201 
C231 03015370 

03100260 
C232 Same as C205 
C283 03020560 
C234 Same as C201 
C235 Saine as C201 
C236 03020060 
C237 03020140 
C238 03019440 

03100380 
C241 03014430 

03100300 
C242 03018350 

03100460 
C243 03018330 

03100470 
C244 03019640 

03100120 
C245 03021470 
C246 03003410 

03100320 
C247 Same as C202 
C248 03019400 
C249 03020170 
C261 03015370 

03100250 
C263 03018430 
C265 03100360 
C256 03100340 
C259 03014130 
C260 03018450 
C261 03014780 

03100040 
C262 03014770 

03100130 
C264 03021430 
C265 Same as 0241 
C266 03018640 

03100310 
C267 03018470 

08100010 
C268 03014820 

08100260 
0269 Same as C268 
C270 03020210 
C271 08088660 
C276 Sanie sa C212 
0277 aime ma 0205 
C278 Rame as C206 
C279 03020360 
C280 08016897 
C281 Same as C201 
C282 08055170 
C283 08055000 
C286 03014260 

08100160 
C286 08014900 

03100000 
C287 Saine as C205 
C288 03100020 

08101280 
0289 08019410 

Description 

Cap Ce 5000 mmf min 
Cap M 1000 mmf 5% 500V 
Cap M 10 mmf 10% 600V 
Cap Pa .06 mf 26% 200V 

Cap 4000/4000 mmf min 
Cap M 47 mmf 10% 500V 
Cap Pa .01 mf 26% 400V 

Cap Pa . 01 mf 25% 600V 

Cap Pa . 005 mf 25% 600V 

Cap M 6 mmf 10% 600V 
Cap Ce 47 mmf 10% 600V 
Cap E 10/10/10 mf 

Cap Pa .05 mf 26% 600V 

Cap M 820 mmf 10% 600V 

Cap M 33 mmf 10% 600V 
Cap M 160 mmf 10% 600V 
Cap Pa .001 mf 25% 600V 

Cap Pa .002 mf 10% 600V 

Cap Pa .02 mf 6% 400V 

Cap Pa .2 mf 5% 400V 

Cap Pa .06 mf 20% 400V 

Cap M 270 mmf 6% 500V 
Cap Pa .01 mf 10% 400V 

Cap E 30/25 mf 
Cap M 270 mmf 10% 600V 
Cap Pa .06 mf 20% 600V 

Cap E 60 mf 160V 
Cap Pa .1 mf 10% 200V 
Cap Pa .03 mf 10% 200V 
Cap E 40/40 mf 450V 
Cap E 30/10/10 mf 
Cap Pa .1 mf 20% 200V 

Cap Pa .1 mf 20% 400V 

Cap M 180 mmf 6% 600V 

Cap Pa .006 mf 10% 400V 

Cap Pa .02 mf 26% 200V 

Cap Pa .1 mf 20% 600V 

Cap M 680 mmf 10% 500V 
Cap X .01 mf 10% 300V 

Cap F X 27 mmf 10% 500V 
Capacitor Coupling 

Cap X 100 mmf 5% 600V 
Cap X 2b mmf 5% 500V 
Cap Pa .6 mi 26% 400V 

Cap Pa .01 mf 20% 200V 

Cap Pa .03 ad 20% 200V 

Cap E 10 mi 450V 

Abbreviations used: 
Composition E Electrolytic Pa Paper 

Cap Capacitor Elec Electronic Res Resistor 
Ce Ceramic F Fixed 'V/ Wire Wound 

Unless otherwise stated, the tolerance shown is plus and minus of the indicated value. Where two r more part numbers are shown. 
the second and third numbers, if any, are alternate parts. 

W--1••••• 

MAIN CHASSIS PARTS LIST 
RA- 112A and RA- 113 

June 17, 1953 

Symbol Port 
No. No. 

C291 03015940 
03100330 

C294 03019570 
C296 03014260 

03100160 
C298 Same as C283 
C299 03016895 
F202 11001100 
I 201 12001310 
I 202 12001310 
I 203 Same as 1202 
J201 09016661 
J203 09002760 
J204 50017541 
L201 21004461 
L202 21004463 
L208 21004831 
L204 21004467 
L208 21005213 
L211 21005432 
L212 21004802 
L213 21005901 
L214 21004465 
L215 21006111 
R201 02031600 

02051600 
R202 02032480 

02042480 
02052480 

R203 02032420 
02042420 
02062420 

R204 Same as R203 
11205 02032600 

02042600 
02062600 

R206 02032060 
02042060 
02062060 

R207 Same as 11203 
11208 Ume as 12203 
R209 02032540 

02042540 
02052640 

R210 Same as R209 
11211 Same as R209 
11212 02032660 

02042660 
02052660 

R213 01028210 
R214 02032070 

02042070 
02052070 

R215 02032580 
02042580 
02052580 

11216 02031700 
02051700 

R218 Same as R202 
R219 Same as R201 
R220 Same as 11203 
R221 Same as R203 
11222 02034880 

02044880 
02054880 

11223 Same as 11202 
R224 Sanie as R201 
R226 Same as 11203 
11226 Same as 11203 
R228 02031660 

02061660 
11229 Same as R203 
11230 Same as R203 
R231 02031690 

02051690 
11232 Saine as R203 
11233 Same as R203 
R235 02030630 

02040630 
02060630 

R237 02031570 
02061570 

R239 01027020 
R240 02036910 

02046910 
02056910 

R241 02086630 
02056630 

R242 Saine as 11209 
R243 San» as R206 

Description 

Cap Pa .02 mf 10% 400V 

Cap E 30 mf 450V 
Cap Pa .6 mf 25% 400V 

Capacitor Coupling 
Fuse Y. amp 
Lamp 6 to 8 V 
Lamp Inc . 16 amp 6.3V 

Connector Asy Speaker 
Connector Fern 1 Cont 
Cable Asy Yoke 
Coil Video Peaking 
Coil Video Peaking 
Coil 4.5 me Trap 
Coil Video Peaking 
Choke Filter 
Choke Filter 
Coil Video IF Trap 
Coil Coupling 
Coil Video Peaking 
Inductor Fixed 
Res F C 39 ohms 10% %W 

Res F C 10K 20% 1/4 W 

Res F C 1K 20% IhW 

Rea F C 1 meg 20% 1/4 W 

Res F C 270K 10% 1/4 W 

Res F C 100K 20% %W 

Res F C 10 meg 20% %W 

Res V C 50K/1 meg SPST 
Res F C 330K 10% 1/4 W 

Res F C 470K 20% 1/2 W 

Res F C 270 10% IhNV 

Reg F C 8.2K 10% 1W 

REMI F C 120 ohms 10% Wei 

Rem F C 220 ohms 10% I/2W 

Rets F C 4.3K 5% 1/2 W 

Rem F C 22 ohms 10% 174W 

Rea V C 1K/100K %W 
Reg F C 62K 5% 2W 

Ras F C 4.8K 6% 2W 

Symbol Port 
No. No. 

R244 Same as R209 
R246 02031e:W 

02051630 
R246 Stone as 11203 
11247 Saune as R208 
R248 Same as R203 
R249 02031920 

02041920 
02051920 

R250 01007540 
R261 Same as R206 
11252 02032500 

02042500 
02052500 

11254 02034300 
11256 02031180 

02041180 
02051180 

R256 02031000 
02041000 
02051000 

R257 02030700 
02040700 
02050700 

R258 02033960 
02043960 
02053960 

R259 02034000 
03044000 
02054000 

11260 Same as 11257 
R261 02032530 

02042530 
02052630 

11262 Same as 11209 
R263 02032030 

02042030 
02052030 

11264 02034970 
02044970 
02054970 

11265 Same as R212 
R266 02032600 

02042600 
02052600 

12267 02034910 
02044910 
02054910 

11268 02032360 
02052360 

R269 Saune as R268 
R271 02109380 

02108810 
11280 01028300 
R281 02122900 
R282 02120300 

02123300 
11283 02120210 

02123400 
R284 Same as 11202 
11286 Same as R206 
R286 Same as R252 
11287 Same as R205 
11288 02032460 

02042460 
02052450 

11289 Same as R202 
11290 Same as R202 
11291 Same as 11202 
11292 01007520 
R293 02032080 

02042080 
02062080 

11294 02081190 
02041190 
02061190 

R295 01008670 
11296 02030640 

02040640 
02060640 

R29/ 02032620 
02042620 
02062620 

R298 02034740 
02044740 
02054740 

R299 01012400 
01024820 
01026420 

Description 

Res F C 68 ohms 10% 1,‘W 

Res F C 18K 10% %V/ 

Res V C 25K 1/4 W 

Res F C 22K 20% 1/4 W 

Res F C 2.7 meg 5% 1W 
Res F C 820K 5% %W 

Res F C 150K 5% 1/2W 

Res F C 8.2K 5% 1/4 W 

Res F C 100K 5% 1W 

Res F C 150K 5% 1W 

Rea F C 68K 20% Y2W 

Res F C 150K 10% 

Res F C 47K 10% 1W 

Res F C 1 meg 20% l/e,W 

Res F C 15K 10% 1W 

Res F C 100 ohms 20% lAW 

Res F W 25K 5% 5W 

Res V W 1200 ohms 10% 25W 
Res V W 1660 ohms 10% 11W 
Res F W 1480/2140 

Res F W 427 ohms 10% 10W 

Res F C 3.3K 20% 2/2W 

Rea V C 1 meg 14W 
Rea F C 390K 10% lie.sW 

Res F C 910K 5% Y4W 

Ras V C 4 meg 40% 1/4 W 
Res F C 4.7K 5% %W 

Rea F C 2.2 meg 20% YaW 

Res F C 660 ohms 10% 1W 

Ras V C 1.5K 20% 2W 

-CDEn RA-112-A1, RA-
F:-.- 112-A14, RA-112- AS, 
131, RA- 113-B2, BA- 113 
113-B5, RA- 113-136, RA 

Symbol Part 
No. 

R300 02112340 
R301 02030680 

02040680 
02050680 

R302 02036600 
02056600 

R303 Same as R302 
11304 02036570 

02046570 
02056570 

R307 02037840 
02047840 
02057840 

18308 Same as 11307 
R310 Same as R205 
11315 Same as R216 
11316 02032590 

02042590 
02052590 

11317 02035040 
02045040 
02055040 

11318 Same as R205 
11319 Same as 11205 
11320 Same as 11252 

11323 02032100 
02042100 
02052100 

R324 02036010 
02045010 
02055010 

11325 02032490 
02042490 
02052490 

R326 Same as 11297 
R332 02030580 

02040580 
02050580 

R344 02037790 
02047790 
02057790 

S201 05004002 
S202 Same as R213 
S204 05003690 

05003050 
T201 20004771 
7203 20004721 
7204 20005031 
7205 20005011 

25000050 
Same as 17201 
25001820 
25000340 
Same as V201 
Same as 17201 
Same as 17201 
25002020 
25000020 
25001610 
25000240 
Same as 17209 
25000110 
26000140 
25000830 
25000060 
Saine as V201 
Saine as V214 
Saine as 17214 
25000200 

Z201 20004511 
Z202 Same as Z201 
Z203 20006271 
Z204 20006211 
Z206 20004711 
Z206 20004741 
2207 20004751 
Z208 20006241 
Z209 20006261 
Z210 20004611 

09016411 
09016460 
34001220 
34001670 
34002875 
84002380 
42002580 
42002960 

V201 
V202 
V203 
V204 
V206 
V206 
V207 
V208 
V209 
V210 
V212 
V213 
V214 
V216 
V217 
V218 
V219 
V220 
V221 
V222 

112-P2, RA- 112-A3, 
RA- 112 -Ab, RA-113 
-P3; RA-113-B4, RA 
-113-B7, RA- 113-B8 

Description 

Res F W 6000 ohms 10% 5W 
Res F C 6.8K 5% 1/4 W 

Res F C 3.3K 6% 2W 

Res F C 2.4K 5% 2W 

Res F C 3.9K 10% 2W 

Res F C 680K 20% 

Res F C 180K 10% 1W 

Res F C 660K 10% %W 

Res F C 100K 10% 1W 

Res F C 15K 20% 1/2 W 

Res F C 2.7K 5% 1/2 W 

Res F C 1.5K 10% 2W 

Switch Sery Selector 

Switch Toggle 

Transformer Power 
Trans Vert Block Ose 
Transformer Vert Out 
Transformer Filament 

Tube Elec 6AU6 

Tube Elec 6T8 
Tube Elec 6AQ5 

Tube Elec 613C6 
Tube Elec 6AL6 
Tube Elec 6AH6 
Tube Elec 6BA6 

Tube Elec 6SN7GT 
Tube Elec 6BG6 G 
Tube Elee 6W4 CT 
Tube Elec 61.14G 

Tube Elec 6AL7 GT 

Transformer Sound IF 

Trans Sound Disc 
Transformer Video IF 
Transformer Video IF 
Transformer Video IF 
Transformer Video IF 
Transformer Video IF 
Transformer IF 26.4 me 
Transformer Hor Ose 
Connector Female 
Connector Male 2 Cont 
Socket Min 7 Prong 
Socket Min 9 Prong 
Socket Amy 
Socket Tube Octal 
Shield Tube 
Shield Tube 
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L 401 

e 

C 4/0 
.002 

LOOP 
ANTENNA 

117 V A.C. 

60% 

P 401 

A.C. VOLTA6E 
PHONO MOTOR 

.1 401 

A.C. VOLTAIC 
TELL CHASSIS 

.1 402 

K 

C 402 
3a0 popf 

A.M. R.F. AMP. 

V 401 

01346 

• 

R 401 
410 K 

2401 

5 401 

ON 

13 

14,15 le 

OFF 

C 417 

.02 

C403 
47 

L 402 

TRIPLE 

/ 9 

r. 

A.11. CONVERTER 

V 402 

secs 

240 V 

-1.3 V 

/I 403 
10 MES. 

R 402 

22 X 

SECTION TUN1111 CAPACITOR C401 

401 

RECTIFIER 

V 406 
5Y3-,T 

BOTTOM VIEW — TARRYTOWN TUNER 

:3R-410 • - Ft 42.2—  d4-1-4 
V 401i i$ 401' 

ior 
‘• V 403 re: ',V 404e: 

f tà D 
Z 40I'Z 402' 40, 
(PRI.) ( PRI.)qmr,;. • s". 

V 402 14,1,,,e r 1g' - 
re 

L 403' V 405 V 406 Ne:, 

iee 

Z 401 

AN LF 

V 403 

68 As 

230 V 

R 404 

1000 .11. 

C 414 - 8 1.4. 
30 

7-• 

TO SPEAKER OUTPUT 
CONNECTOR TILE. CHASSIS 

P 401 

R 414 
750 

- 

Z 401 

C 405 
230 pyt 

C410 • 
330 

PPf 

R 421 

ET K 

250V 

C 414 - C 

-I 3° 

DUMONT AM TUNER USED IN RA- 113 TARRYTOWN 

TARRYTOWN A.M. TUNER 

V 401 6BA6 
R.F. AMP 

V 403 6BA6 
I.F. AMP 

Z 402 ( SEC.)-----

V 404 6S07  
DETECTOR a 
I ST. SOUND AMP 

C 414 

  -C 401 

"  1-*" I L 403 

-*0 Cle --V 402 6BE6 
CONVERTER 

"0 -2 401 ( SEC.) 

p-e --V 405 6V6-GT 
U 2 ND. SOUND AMP 

0-4-V 406 5Y3-GT 
RECTIFIER 

—T 401 

R 417 
1000 

 evV.  

A.M. Ott AVC. 

V 404 

GS 0 7 - GT 

100 V 

C 413 

.01 

V 

II 412 
210 K 

R 40€ 
le K 

230 V 

C 414 -D 
10 

TARRYTOWN Tuner 

AUDIO OUTPUT 

V 4 0 II 

g Ye - OT/e 

230 V 

C 414•A 
20 

R 422 

1 MVO. 

TO SPEAKER 

INPUT CONNECTOR 

.1 403 

I .7 

I 
IL J1 

Resistance Measurements — All Readings 

T ubeI 2 3 4 6 6 

C 411 

.005 

230 V 

II V 

110 db. 

S 401 

11414 

OR 

ID OFF 

to Ground 

7 

V401 2M .06 Int 1nt 0 

V402 20K 0.5 o .06 Int Inf LAM 

V403 1.6M o o .06 In( mf o 

V404 O 10M o SOOK 600K Inf .05 o 

V406 Int Int Nc .05 220 

V406 Ne Int 100 Inf 100 Ne Int 

Instrument used — RCA model 135-A Voltohmyst for voltage and resistance. 
AU readings in ohms. K = thousand At = million 

Resistance Readings of Coils 

All readings in ohms. 
AU readings shown were taken with coils disconnected. 

Sonboi 
Resistance 
in ohms 

Pri. Sec. 

L401 
L402 
L409 
Z4C1 
Z402 
1401 

8.0 
40.0 9.0 

.5 5.0 
15. 16. 
It. 16. 
6.6 200.0 

9
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-
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TO MIXER 

+   

le 
I ORN. DOT 

R 218 10 K RED 

4.3 V   BLK. - TEL. .111 

A.G.G. 

P 201 
113 V 
SO.'. 

EL. 
R 255 I G 277 NARROW BAND SYNC. 8 A.G.C. 

1 10 NIEL 
135 V I." 

= SYNC. AMPLIFIER 
V 212 V 213 68A6 DETECTOR 

6AL5 
TO PIN 8  
OF 8203 A TO I 180 V  Z 209 

1 1 1 5 r—e— — — 31 12 V I V 209 A PIN 1 I --- 
I 

G 298 20 pi., f 
L 214 ORN. 

201 BLK. 

USE OF SYMBOLS 

Large encircled symbol indicates source of voltage. 

Small unencircled symbol indicates point to which 

voltage is applied. 

I ST. VIDEO 
I. F. 

2204 V 205 
6AU6 

r 27.75 MC 
te' TRAP 

41 -. 51/ 1 

214 - .005 

e 

IC N 2113A 220 A04 I K 

2 ND. VIDEO 
I. F. 

2 205 V 206 Z 208 
6AU6 

re  

11 4. • BLU. DOT_ 3 

215 8 .004 

S 201 
R 318 SELECTOR SWITCH SHOWN 1 MEG. IN TE LE. POSITION  A/VN0  

G 217 .005 
R 224 39-A-

218A .004 225 1K 

TO 202 NEAR V201 

e 200 V 
A.G. C. 

R 324 
100 K 

248 82(4141 R C R33 
68 -A- = 
R 316 IG 297 270-A- 1  es *144 I K 

.=. -..-.:' 

T 201 

*88: 
I.35 V FOCUS R 280 1200 -A-

RECTIFIER 
V 218 
5U4O 

▪ TEL. 
TEL. 

380 V AC 
LIII L 108 87" 

RED  380 V 320 V 18111A AC 40 

ORN. 

T 205 8R4 

C 253 Ip 50 
= 

I 201 1 203 

BRN. 1 202 

II 1 RED DOT 
- — - 

2188 .004 

R 319 I MEG. 

R 316 680 K 

R 326 2.2 MEG. 
R 251 270 K 

C 238 
.001 

-.2 V 
R 252 22 IC 
C 237 150 yyf 

C 261 R284 .1 10 K 

£236 33ppf 

TO J 204 

R 303 3.3 K 

R 241 
1450 
-es 

—  

3 RD. VIDEO 
I. F. 
V 207 
6AU6 

G 290 

21.75 MC TRAP \ 
L 212 RED- ORN. 

20 ypf 

Z 207 
K 

1 II 11  4.1 
1 

130 V Ii 4, 4 • 
L _ BLK. DOT_ ..4 
C R 301 1 SV 

229 1I K221 A C 6.9 K .004 221 8 R 
I K 
= 230 
R 1.004 

C 223 7 .005 

Z 201 

3 

II 

1ST. SOUN 
I. F. 

V 201 
6AU6 

180 

R 201 39 -A-

C201 -1- G 202 C 282 .005 . 001 

TO S 201 PIN 2 NEAR V2I2 

4TH. VIDEO 
I. F. 
V 208 
68C5 

C 222 
.005 

TO S 204 PIN 1 NEAR V 220 a 
 W. 

I ST. SYNC. 
CLIPPER 
V 219 
6AU6 

28V I 

200 V 
280 A —I 30 

'17; 11. 135 V 
G 229 A 

10 

.11 £ 229 
10 

G229 C 

- 55 V 

10 

5 35 V 

A.G.C. CONTROL R 250 25 K 

135 

20V 

R 202 R 10K 1 

130V 

e-
2 ND. SYNC. 
CLIPPER 
V 220-A 
1/2 6SN7 

TO R 326 NEAR V219 

35 V 

01ST. 

C 264 
180 >opt" 

7 

C 224 
1.004 

. 
R 233 
I K 

Z 20 

• PUR. C 

1224 
.00. 

.200 V 

S 135 V 

S 201 

HORIZONTAL A 
8 SAW GENERA 

V 214 
6SN7-GT 

2.7 MEG. 
140V 255 \ 

R 256 150K 
G 243 1 .2 

R 257 G 242 T 8.2 K 

RA-112A 6 RA— I13 
MAIN CHASSIS 



DUMONT TV PAGE 6-23,24 

MODELS RA-112-A1, RA-112-A2, RA- 112-A3, 
RA- 112-A4, RA-112-AS, RA-112-A6, RA- 113 --
Bi, RA-113-B2, RA-113-B3, RA- 113-B4, RA-
113-BS, RA-113-B6, RA-113-B7, RA-113-B8 

D 

e 

Z 202 

- - - - - C 204 
I I 3 1 10 yyf 

I 12A 1 XI i 

II 

• RED DOT 4 

C 205 

TO C 298 
NEAR V 212 

45 : 

.F.C. / NOT IN SYNC. 

roR 

Z 210 

2 ND. SOUND 
I. F. 

V 202 
6 AU6 

VIDEO 
DETECTOR 
V 209-A 
1/2 6AL5 

00 
C 227 
5I L 202 C 228 

V/HT. 47 yyf 

••• 

Z 203 

207 A I 
.004 

R 207 
I K 

A 135 V 

4 

L 203 
BRN.-
ILK. 

I   
R 260 

2)2 II II ef ' 
IC C.1 „gri   8.2 K 

6 V 3t 156 il y,...4 1 c 249 R268 
yyf •A-D5  270 100 I." " II 11 ',..n.81 

C 245  I' L.. - f _ _ _o _ _1 I  I 

1 5 270 „ r ,--C 247 
.001 

3 6 V 

R 235 
4.3K 

1 
II 

• REO 
DOT p . 

11  -141 

3 

C 207 8 
.004 

7 

208 
1K 

200 V 

PHONO 
J 203 

SOUND DISC. 8 FIRST 
SOUND AMPLIFIER 

V 203 
678 

70V - 5 V 

C 299 
68yyf 

209 
100 

210 K 
100 K 

- .9 V 

V 

TO 
265 

NEAR V212 

R 212 
10 MEG. 

" X 230 
1.008 

C 209 
47i.q./F 

C 210 
.01 

1 I-

R 214 
330K 

S 201 

SWITCH IN 
TEL. 

VIDEO 
AMPLIFIER 

V 210 
6AH6 

C 204 
.01 

100 K 

C 270 

?Pot 

VOLUME I 
CONTROL 1 

RRI_2m3_201E3_68 j:1 .11 

2wti :208V: 

E l._ 
22 K 

2 ND. SOUND AMPLIFIER 
V 204 6AQ5 

C 279 
27 

PRf 

R 215 
470K 

R 323 
560 K 

135 V 

140 V 

6.5 V 

R 216 
270-A-

R 308 
3.9 K 

--- 

.005 

C 260 G 
71 10 

R 307 
3.9 K 

200 V 

R 317 
180 K 

C 283 
.5 

285 v 

7 "3. 

R22237 

26 V . 

i___T 

155 V ,7/7  

HORIZONTAL 
DEFLECTION 
AMPLIFIER 
V 215 
6BG6-G 

R258 
100K 

150 V 

R 243 
R 259 150 K 
150 K 

HOP. HOLD 
(FRONT PANEL) 

C 246 
.01 

R 2 3 A 
50 K 

144 R 261 
15 69K 

R 266 
1 MEG. 

264 
47 K 

+--

 289 
10 

- 88V 

L 204 

255 R 240 
62 K 

- C 276 T .005 
CONTRAST 
R 239 A 
1 K 

300 V 

••• 

 I(  

r -

D.C. 
RESTORER . • .. 30 V 

V 209-B 211 
1/2 6AL5 

-- C 231 

1. 08 

R 243 
1 MEG. 

C232 
.05 I 

-=- 

-56 V 

R 244 
100K 

R 23913 
100K 

BRIGHTNESS 
CONTROL 

• e • 

-52 

63 V 

-55 V 

4 

I9AP4 ( RA- I12 A) 
17AP4( RA- 113) 

R 242 • 

100 I( 

75 V 

drà 
Va. 

300 V 

S 201 

R 402 
T 401 

475 V R269 

225 V100 

251 
.05 

-55 V 

R 262 
100K 

17V - T .-

2.4 V 

J! LIN-L(7- 1- 5f To-  .1 15 v _ 
f II V 

R 289 

10 K 

ft 267 
15 K 

R 290 R 291 
10K 10K 

.01 

165 

c ass C 267 
.002 .02 

-55 V .11/r--•-•••-•••  

C 286 
.005 

-o 

5.2 

PART OF 
T 401 

68 

R 271 
25 K 

NOR. 
DRIVE 

C 4058 
40 -2 50 

f 

4°156: 0  
= 

HOP. 
FREQ. 

 JI  

11:11 

27 

4.8" 

IN:1111 

C 291 
.02 

H.V. RECTIFIER 

V 401 
I X2 

R 405 
2.2 -A- 6.3 

480 V  

C 402 
470 

1,Pf 

KV 

470 K 

R 403 
470 K 

.1 201 

H.V. RECTIFIER 

V 402 
I X2 

TUNING 
INDICATOR 

V 222 
6AL7-GT 

3.3 K 

6.3 KV 

R 404 C 404 
470 K 470 pyf 

e:N=118=M71 

VERTICAL SAW 
GENER ATOR 
V 220 8 

L'"5fv19:v 1/2 6SN7-GT  

t. 
-85 V 

R 293 
390 K 

T 203 

f310 

TO V 

-55 

VERT. 
MOLD 

R 292 
1 MEG. 

512 
SWITCH 

S 401 

R 406 
2.2 -A-
 MA,  

C • 03 
470 yyf -L 

IC 401 g . 
 T .001 HOP. I 

SIZE 1 

1 401 , 
65-A H 

L 403 
5 -IL 

NOR.. LIN. 
402 

11 

JI 

11 
fi 
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Symbol 
No. 

Part 
No. 

PARTS LIST FOR AM Tuner RA-113 Tarrytown 
Description AUGUST I. 1950 

C401 03019381 
C402 03014390 
C403 03012730 

03014200 
0404 Same an C408 
C405 03000950 
C406 03001670 
C407 Same as C406 
C408 Same as C406 
C409 Same as C402 
C410 Same as C402 
C412 Same am 0406 
C413 03012660 
C414 03014400 
C416 03018570 

08018560 
C417 Same as C416 
C420 03014430 
C421 Same as C406 
C422 03013910 
C423 Same se C406 
1401 12001310 
1402 Same as 1401 
1403 Same as 1401 
J403 09018692 
L401 21004321 
L402 21004331 
1,403 21004311 
P401 60002980 
P402 09018702 
R401 02032580 

02042680 
02052500 

R402 02032500 
02042500 
02052500 

R403 02032660 
02042660 
02052660 

R404 02032420 
02042420 
02052420 

R405 02032430 
02042430 
02052430 

R406 02037920 
R407 02032600 

02042600 
02052600 

R409 02032520 
02042520 
02052520 

R410 01029100 
01028900 
01029000 

R411 Same as R403 
5.412 02032060 

02042060 
02052060 

Cap V 3 Gang 
Cap Ce 880 mm! 20% $60V 
Cap Ce 47 mm! 10% 600V 

Cap Pa .06 mf 26% 200V 
Cap Pa .006 mf 26% 600V 

Cap Pa .01 mf 20% 600V 
Cap E 80/80/20/20 mf 
Cap F Pa .02 mf 20% 600V 

Cap Pa .002 mf 10% 600V 

Cap Pa .1 mf 20% 200V 

Lamp Inc . 16 amp 6.3V 

Connector Asy 
Antenna Coil Any 
My RF Coil 
Coll Ose Asy 
Cable Any Power 
Connector Asy 
Res F C 470K 20% %W 

Res F C 22K 20% %W 

Res F C 10 meg 20% %W 

Res F C 1K 20% %W 

Res F C 1.5K 20% %W 

Res F C 18K 10% 2W 
Rea F C 1 meg 20% % V., 

Res F C 47K 20% %1V 

Res V C 600K 20% MV 

Symbol 
No. 

R4I3 

R4I4 
R416 
R416 
R417 
R419 
R420 

11421 

R422 

S401 
T401 
V401 
V402 
V403 
V404 
V406 
V406 
Z401 
Z402 

Symbol 
No. 

C502 03014430 
35009512 
19034593 
89006601 
12002720 
12002770 
09003400 
12003911 
45001891 
45001893 
18003091 
22001501 

Part 
No. 

02032130 
02042130 
02062130 

02037690 
Same as R406 
02107830 
02037770 
Same si R412 
02031840 
02041840 
02051840 
02031940 
02041940 
02051940 
01029300 
01029200 
050038e2 
20004151 
25000240 
26000260 
Same as V401 
25000210 Tube Elec 6SQ7GT/G 
25000090 Tube Else 6V6GT/G 
25000220 Tube Else 5Y3GT 
20004045 Transformer IF 
20004046 Transformer IF 
34002380 Socket Tube Octal 
34001220 Socket Tube 7 Prong 
09015560 Connector Female 2 contact 
45002211 Pointer Alai 
45002081 Dial AM Tuner 

MISCELLANEOUS PARTS LIST* 

Description 

Res F C 11 meg 10% %NV 

Res F C 220 ohms 10% 2W 

Res F W 750 ohms 5% 10W 
Res F C 1K 10% 2W 

Res F C 3.9K 10% 1,4W 

Res F C 27K 10% ajilW 

Res V C 1 meg 20% 14W 

Switch AM Tuner 
Transformer Power 
Tube Else 6BA6 
Tube Else 6BE6 

Tarrytown Only — RA-113 

Pad 
No. 

AUGUST 1, 1950 
Description 

Cap Pa .002 mf 10% 600V 
Strap Support 
Reproducer Sound 
AM Tuner Any 
Light Ind Cand DC 
Lamp Ind Cand DC 6W 
Connector Male 2 Contact 
Lens Indicator Light 
Knob Dual AM ( Mahogany) 
Knob Dual AM ( Blonde) 
Asy Loudayeaker 
Asy Loop Antenna 

• For all other miscellaneous parta used in the Tarrytown refer to• 
the Miscellaneous Parts List for the RA-113 on the Schematic 

F C 270E 10% aiW Diagram of Teleset Model RA-112A RA 118 ( First Edition 
July 3. 1950). 

ALIGNMENT PROCEDURE FOR TARRYTOWN AM TUNER 
The alignment should he made with the volume control fully on and 

tone control set for high frequency response. The output from the signal 
generator should be maintained as low as possible to prevent A. V. C. action 
from interfering with the correct alignment. 

Connect an output meter across the voice coil of the speaker. Turn 
on signal generator and AM Tuner for approximately five minutes to stabilize. 
Connect a common ground to each unit. When connecting the signal generator 
output leads to the receiver, place a .25 mfd condenser in series with the inner 
conductor of the signal generator output lead. 
1. Turn the tuning dial to the extreme low frequency end (gang condenser 

fully closed). At this position the tuning dial pointer should be halfway 
below the 550KC mark and the ends of the two concentric semi-circles. 

2. Connect the signal generator output lead to the converter .stator of tuning 
capacitor C401. 

3. Set signal generator to 455KC and adjust tuning slugs ( secondary and 
primary) on IF coils Z402 and Z401 in the order given for maximum 
deflection, reducing generator output as required. Repeat tuning until 
maximum output is obtained. 

4. Connect generator to antenna input terminal. 
5. Turn tuning dial pointer to 600 KC. Feeding in a 600KC signal from 

generator adjust oscillator coil L403 for maximum output. 
6. Turn tuning dial pointer to 1500KC. Feeding in a 1500KC signal from 

generator adjust RF, converter and oscillator trimmers on tuning capacitor 
C401 for maximum audio output.  
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shall be placed in the following sockets: 
Tube type  

5U4G L. V. Rectifier 
5V4 Damper 
1B3/8016 H. V. Rectifier 
6SN7 Vertical Osc. & Amp. 
6A.K5 and 12AT7 
6AU6 First Sound I.F. 
6AU6 Second Sound I.F. 
6T8 Sound Discriminator 
6V6GT Audio Output 
6AG5 First Video I.F. 

6A05 Second Video I.F. 
6AG5 Third Video I.F. 
6SN7 Video detector and 1st Video Amp. 
6SN7 Video Output 
6SN7 Separator and Sync. Amp. 
6SN7 flor. A.F.C. and Oscillator 
6AU5 Horizontal Output 

2 - 1V2 High Voltage Rectifiers 

The picture tube used with this kit is the 16GP4 metal shell, short, wide 
angle cathode ray tube. Before installing the picture tube be sure that all 
tubes are in place and firmly seated in their sockets. The picture tubes 
should be removed from its carton and handled carefully with both hands on the 
métal portion. Try not to touch the flared glass portion of the tube im-
mediately ahead of the neck as this is an insulating barrier between the 

charged portion ( shell) and the deflection components (yoke, etc.) and finger 
marks can cause a leakage path for the high voltage to flay to ground. Never 
handle the tube by the neck unless it is held face dawn as this is a dangerous 
way to handle picture tubes. Note that there is a metal lip around the 
circumference of the tube at the screen end. This serves the purpose of 
allowing the anode connector to clip on and also serves to engage the plastic 

insulating ring which should be mounted at this time after snapping connector 
in place. The connector can be mounted at any point along the lip. The neck 
of the tube should now be inserted through the deflection yoke and focus coil 
assembly and pushed back until it is firmly seated against the exposed coils 
of the yoke. The plastic ring should rest on the thin portion of the tube 
rest. The beam bender should then be slipped on the neck of the picture tube. 
The correct adjustment of the beam bender will be determined later when testing 
for the raster of light, its function being to insure brightest illumination 
on screen. Do not connect high voltage anode wire to connector or connect 
picture tube socket to tube yet. CAUTION. DO NOT PLUG SET INTO A. C. OUTLET 
YET. ALSO ON HIGH VOLTAGE CHECK YOU MUST REALIZE AT ALL TIMES THAT TM METAL 
SHELL IS HIGHLY CHARGED AND CONTACT WITh ANY PART OF ilat: SHELL WILL RESULT IN 
A SHOCK. (STARTLTNG. BUT NOT DAN(ReROUS). 

Alignment of Picture and Sound 

Before attempting alignment, be sure that your antenna lead-in is connected. 

1. Check with your local television station to find what hours during the day the 
static test pattern and sound signal is being transmitted. The station pro-

vides this service to assist in the alignment of receivers. 

2. Procure these items:  

One ( 1) Pair Earphones 
One ( 1) . 1 Condenser at 400 V. 
One ( 1) Tuning Stick (preferably plastic, non-metallic) 

3. Proceed to align Receiver as Follows: 

(a) Turn set off, connect the .1 condenser to one of the earphone leads. Leave 

the other lead of the condenser open. Attach an alligator or similar clip 
to the other earphone lead and another clip to the open lead of the condenser. 

Clip the earphone lead to the chassis and the condenser lead to the #2 lug 
of socket L. Turn the channel selector to the number of your local television 
station. Turn on set. You can now "listen in" on the picture signal when 
it comes through. Be sure that volume control and contrast control are at 
full clockwise setting. 

Rotate fine tuning condenser shaft and listen for buzz in earphones. If 
buzz gets too loud or blocks out reduce contrast control setting slightly. 
Keep brightness about halfway. 

If no buzz is heard on this channel position of tuner, try same procedure 
on the channel above and channel below the channel number of your local 
station. If signal is heard there then it indicates that your I.F. Coils 
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are set too high or toc low. If results are negative then check antenna 
connections and positioning. If everything appears normal but still no 
buzz then check wiring and refer to technical section of your service notes. 

(d) If buzz is heard picture content should appear on raster but probably will 
be streaking or jumping. Adjust vertical hold control to keep picture 
from jumping or sliding. If picture elements are streaking across screen 
then try to stop them with horizontal hold control. 

(e) 

(f) 

(g) 

If a vertical bright bar appears on the left side of picture then slowly 
adjust the horizontal drive trimmer until it disappears. This trimmer 

also aids in adjusting for maximum high voltage. Adjust slowly until 
picture appears brightest. This adjustment should be clockwise. 

Adjust focus control until clearest line formation is obtained on picture. 
Adjust brightness control until satisfactory brilliance ie achieved. Do 
not make too bright as it will impair picture quality. Note: it is 

sometimes necessary to move focus coil slightly along neck of tube and 
rotate slightly to secure focus. Before doing this adjust focus control 
to about mid- setting so that it will take picture through focus point 
after focus coil adjustment is made. After adjusting coil secure that 
position with shim. 

Remove earphone clip from set and locate the second sound I. F. coil. This 
is coil in hole 112. Rotate slug until sound is heard in speaker. Adjust 
for maximum volume. Adjust slug on top of discriminator can for maximum 
volume. Adjust slug which is mounted in the bottom of the can for best 
quality of sound with least incidental noise. For all difficulties en-
countered, refer to the technical section for service notes. 

(h) A simple and effective means of aligning the picture I.F. coils is by the 
measuring of the brass tuning shafts from chassis to tip with a ruler. The 
Telekit is properly aligned when the measurements are as follows: 

(1) 

(J) 

Coil Inches 

Hole 27 ( second video) 
Hole 12 ( second sound) 
Hole 24 ( third video) 
Hole 31 (fourth video) 
Hole 23 ( sound trap under chassis) 
Top of Discriminator 
Bottom of Discriminator 

3/4 

3/4 
3/4 

7/8 
0 ( all way in) 
1/2 

5/8 

This sould provide pictures and sound of excellent quality. The fine 
tuning control will enable you to center the sound with the picture. For 
more precise information on coil alignment look under "Alignment of Telekit 
with Instruments" in technical section. If sound bars are seen in picture 
when picture and sound are coming in together turn out sound trap slug 
(hole # 23) until they disappear. 

Indication 

A. No raster on kinescope 
No light 

B. Wrinkles on left side 
of raster: 

The following is a list of possible failures and an indication of procedure for 
their corrections: 

Possible Trouble 

No high voltage - see notes on 
"Checking High Voltage". 
Defective Kinescope - heater open, 
open brightness control. 
Incorrect adjustment of beam bender. 
Damper Inoperative. Check heater 
winding. 
No B plus, shorted electrolytic 
or choke open. 
Open peaking coil or resistor in 
plate circuit of video output. 
Check also for open cathode resi:,-
tor 
Wrong or defective connections on 
picture tube socket. 
A.F.C. coil slug screwed in too 
tightly. 

(1) Resistors on yoke, or condenser in 
yoke wrong value or defective. 

(2) Defective yoke. 

C. Trapezoid or non-symmetrical(1) Defective-yoke. 
raster: (2) Improper adjustment of focus coil 

or ion trap magnets. 

D. Bright horizontal line 
No vertical sweep  

E. Poor vertical linearity: 

After all adjustments have been made on the I. F. coils, they should be 
locked with liquid cement or dope. This is important if the set is to be 
moved about much, as vibration will cause the slugs in the coils to change 
position. 

This television receiver will perform best with a television antenna kit 
and a 300 ohm lead in line. These may be purchased for a small cost from 

your jobber. For urban use, a single dipole kit or a folded dipole kit 
may be used. For suburban use, a multi-element antenna kit should be used. 
Antenna installations should be of sufficient height as to clear any " line 
of sight" obstacles between the transmitter and receiver. In some remote F. 
instances a " tower" may have to be used to secure satisfactory reception. 

(k) Always locate your television receiver in a part of the room where no di-
rect sunlight or window light falls on screen. After set is mounted in 
cabinet, it should be placed in its permanent place and should not be 
moved about. Always be sure to turn off your set when not in use. This 
will extend the life of your picture tube. 

(1) Defective 6SN7 vertical tube. 
(2) Vertical size control improperly 

set. 
(3) Check for voltages. 

Poor horizontal linearity: (1) 

(2) 

(3) 
(4) 

Indication 

G. Raster - no image, but 
accompanying sound: 

Check value of 40 MFD condenser 
on cathode of vertical amplifier. 
Check 20 MFD condenser at vertical 
output transformer. 
Check .1 condenser in vertical 
oscillator plate circuit. 
Check voltage on vertical oscillator 

section of tube. 
Lou B plus. Check rectifiers and 
capacitors in supply circuits. 

H. Signal on kinescope grid, 

but no sync: 

J. 

K. 

Horizontal drive trimmer adjustment 

incorrectly set. 
Horizontal linearity control in-
correctly set. 
Low B plus or line voltage. 
Check voltages in horizontal circuit. 

MODEL 16BG 

Possible Trouble  

(1) No signal on kinescope grid, check 

for signal with earphones as ex-
rlained in alignment procedure. 
Check I. F. amplifier tube, serond 
detector, video amplifier. 
Bad contact on kinescope tube socket. 
The stage by stage method of trouble 

shooting should be used to isolate 
the defective stage. 

(2) 
(3) 

:1) Check sync. amplifier tube and 

circuit. 
Check sync. separator circuit. 
Check voltages on above and 

associated circuits. 

:2) 

:3) 

Signal on kinescope grid and(1) Check vertical oscillator and 
horizontal sync. only: associated circuit. Vertical 

oscillator transformer. 
(2) Vertical oscillator grid input 

condensers. 
Check vertical oscillator input 
network. 

(3) 

Signal on kinescope grid and(1) Check horizOntal hold control 
vertical sync. only: adjustment. 

(2) Check horizontal input network. 
(3) Check value of horizontal grid 

resistor to hold control. 
(4) Check drive control trimmer adjust-

ment. 

Picture stable, but poor ( 1) 
resolution: 

(2) 

(3) 

(4) 

(5) 

--icture smear: 

(6) 
(7) 

Check grid loading resistors on 
I. F. tubes. 
Test all peaking coils for 
continuity. 
Check plate loading resistor on 
detector and amplifier. 
Measure all potentials on above 
tubes. 
Make sure that the focus control 
operates on both sides of proper 
focus. If not readjust focus coil. 
If no improvement reverse focus 
coil wire connections in set. 
Realign I. F. Circuits. 
Peaking coils mixed. Change to 
proper places. 

(1) This trouble can originate in 
either transmitter or signal source. 
ormally, smear can be attributed 

to phase shift at the low frecLuencies. 
This can be caused by improper values 
of R and C. Check for cpen or leak-
ing electrclytic condenser in 1st 
video plate circuit. 

(2) Improper alignment. Re-align. 
(3) Open peaking coil. 
(4) Incorrect antenna orientation 

for observed station. 
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Indication  

M. Picture jumpy: 

N. Oscillation or interference in 

video output: 
Most noticeable when contrast 
controls are advanced. 

O. When detail is milky or 
not sharp: 

NOTE: Before proceeding, 
make sure focus control 

is set properly. 

P. If focus control is set  
properly and sympton continues:  

Q. If picture is too small  
horizontally only: 

R. If picture is too large both  
horizontally and vertically: 

Possible Trouble  

If regular sections at the left 

of picture are displaced, check 
horizontal amplifier tube 6AU5 
Vertical instability may be due to 
loose connections or noise. 
Vertical hold control not set 
properly. 
Horizontal instability may be due 

to unstable transmitted sync. 
Synchro-lock circuit improperly 

aligned. 
Voltage on plate of separator tube 

too high. 
Signal too strong or I. F. coils 
peaked instead of being staggered, 

overloading. 

Improper alignment of I. F. coils 
or cathode trap. 
Condenser is open between 30,000 
ohm resistor and ground in plate 
and screen circuits of the I. F., 

or 
Wrong value or defective resistor 
between grid and ground of video 

I. F. tubes; or 
Outside interference, such as 
excessive ignition interference, 
diathermy or beat frequency inter-

ference. 
Improper lead or parts dress. 
Instructions not followed properly. 

Loss of high video frequencies 
due to I. F. coils being tuned 
too sharply. Re-align. 

Peaking coils in wrong places. 
The resistors connected to the 
plate of the first and second 
video output tubes may be off 
value. The resistor to the plate 
of the first video output tube 
should be of 2000 ohms; to the 

plate of second video output tube 
should be of 5000 ohms. 
Poor antenna installation or im-

proper orientation. 

Fine tuner improperly set. 
Station switch on wrong channel. 

Trouble is in horizontal oscil-
lator or amplifier circuit. 
Check parts. 
Screen resistor of 6AU5 tube 
too low in value. Increase. 

Indicates high voltage is not high 
enough - refer to notes on check-

ing horizontal oscillator and high 
voltage circuit. 
High voltage leakage due to High 
voltage wires touching grounded 
metal. Leaky high voltage conden-

ser. 

S. If sight and sound do not 
synchronize. 

T. If picture is crowded top and 
bottom and spread in middle: 

U. Picture cannot be centered or  
Shadows exist in corners of picture: 

Sight and sound I. F. frequencies 
may not be right. The should be 
separated by 4.5 megacycles. 
TELEKIT tuner set on wrong channel. 
Normal for remote or "fringe" 
areas. A more sensitive antenna 
or a booster required. 

Check 40 MFD condenser on cath-
ode of vertical amplifier tube. 
Defective yoke. 
Check . 25 MFD coupling condenser 
from vertical oscillator to ver-
tical amplifier. 

Check voltage on vertical oscil-
lator. 

See that picture tube is pushed into 
yoke as far as it will go. 
Manipulate focus coil. 
After above readjust beam bender. 

Circuit Description of Horizontal Deflection & High-Voltage Circuits 

A 6AU5 beam deflection tube is used for producing the necessary amplitude of the 
sawtooth currents'in the deflection coils. The high voltage for the second anode 
supply is also produced from the energy stored in the deflection inductances during 
each horizontal scan. The sawtooth voltage applied to the grid of the 6AU5 de-
flection amplifier produces a sawtooth of Current in its plate circuit. The plate 
of this tube is connected to the primary winding of the deflection transformer. A 
sudden change of current in the primary will produce a high inductive pulse on the 
plate of the tube 6AU5. The sudden ceasing of plate current caused by the cutoff 
of the tube during retrace will cause the circuit to oscillate. The voltage across 
the yoke must be maintained uniformly constant during trace. In order to obtain this 
uniformity the 5V4 damper tube is connected across the deflection coils to remove the 

oscillation following the retrace pulse. Thus, during the trace period, the voltage 
is constant across the yoke which produces the desired linear sawtooth of current 
through the yoke for deflection. The pulse voltage on the plate of 6AU5 is stepped 
up and rectified, and the rectified voltage is filtered, doubled, and applied 
to the second anode of the kinescope. 

Returning to the 5114 damper, the B plus voltage is supplied to the 6AU5 through 
this tube which is conducting over the major portion of the trace. The condenser 
in the cathode circuit ( 10MFD.) is fully ch»rged during this period and at the 
time when the damper is not conducting, this charge is sufficient to supply the 
6AU5 plate. 

The width control functions to increase or decrease horizontal scanning as required 
by variations of tube and circuit constants. Capacitor and resistor on the 
horizontal yoke coil and the resistors across the vertical coil serve to decrease 
the effects of crosstalk between the horizontal and vertical yoke coils, eliminating 
the effect of ringing of the horizontal output transformer due to leakage reactance. 

Checking Horizontal Oscillator and High Voltage  

1. Equipment necessary: 

1 pair earphones 
1 . 005 - 600 Volt condenser 
1 Neon test lamp ( readily obtainable - 59O variety) 
1 1000 ohm per volt volt-ohm-meter (volt-meter scale to 600 volts) 

2. The neon lamp will be used to test for high A. C. voltage. The lamp will glow 
because of the high frequency of this voltage (15,750 cycles.). It is only ne-
cessary to hold lamp ( glass end, not leads) within inch of the 1V2 tube base 
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Checking Horizontal Oscillator and Hie Volktaga ( Cont'd) 

near yoke mount an horizontal output transformer, being cautious not to get fingers 
near terminal, as your finger will draw an arc from this terminal if high voltage 

is present. 

3. Assuming you have no light on picture tube and you have tried all preliminary 
adjustments of ion trap etc., it is necessary to determine whether or not you 
have high voltage. Use the above test with neon lamp to find out if high voltage 

is present. 

4. If neon lamp does not glow at all when held close to this terminal, it is safe to 
assume that no high voltage is present. You must now determine the cause of the 
missing voltage. Referring to the circuit diagram, you will note that the develo, 
ment of high voltage depends upon the proper functioning of the horizontal oscil-
lator and amplifier circuits. The pulses from the horizontal circuit produce the 
high voltage. It is necessary, therefore, to check each stage to see if it is 

operating correctly. 

5. To determine if oscillator is working, connect a pair of earphones with a . 005 
MFD condenser in series with one lead to pin *-5 of horizontal oscillator tube 
6SN7. Connect the condenser end to pin #5 and the other end of earphones to 
chassis. Turn set on. If a high pitched squeal or note is heard and if it 
changes in frequency as horizontal oscillator hold control is varied, the hor-

izontal oscillator tube is operating. 

6. If you do not hear the above-mentioned note in your earphones, you have localized 

the trouble as being in the horizontal oscillator circuit. You should then check 
voltages on this tube ( 6SN7). Refer to voltage chart. If this fail a to bring the 
trouble to light, it will be necessary to turn set off and check component parts 

of the circuit. 

7. Assuming you have heard the note in the earphones, the next step in localizing 
the trouble is to remove the earphone lead (with condenser) from pin #5 of 
6SN7. Connect lead to pin #1 of horizontal amplifier tube ( 6AU5). This check 
is to determine whether or not coupling condenser is functioning properly. 

Turn set on. The same note should be heard. If not, turn set off an replace 
coupling condenser. 

8. After this procedure, earphones can no longer be used as a test instrument. 
Caution! Never connect earphones to pin # 5 of 6AU5 horizontal output tube, as 

there is high A.C. voltage present which would be dangerous to earphones as well 

as yourself! 

9. Now that you have arrived at this point in the checking procedure and still 
have no high voltage as evidenced by the neon lamp not glowing (when held near 
1V2 socket on horizontal output transformer), proceed to the next step in 

trouble- shooting. 

10. Turn set off and check component parts of horizontal output circuit and tube 
6AU5 Make certain that circuit is wired properly according to wiring diagram. 

If all is well, turn set on and check for voltages on this tube (6AU5). There 
should be 320 volts on pin #8 of 6AU5 which is screen grid and 400 volts on 
Pin #5 of 6AU5. Take care in measuring these voltages, so as not to make 

physical contact with yourself and the voltage points. 

11. To check damper circuit 5V4 take two voltage readings - one from pin #6 
on 574 tube to ground (350 to 400 volts) and one from terminal #5 on horizontal 
output transformer to ground ( chassis). This voltage should be about 50 volts 
more than the preceding measurement ( 400 to 450 volts). If not, the damper tube 
is not functioning properly and tube and circuit should be checked. 

12. These are the usual sources of 
rection of these faults should 

13. To check presence of high A. C. 
glow should appear in the neon 

trouble in the high voltage circuits. The cor-
produce high A. C. voltage. 

voltage, again use the neon lamp tester, a 
lamp when held close to 1V2 socket of horizontal 

MDEL 0 

output transformer. The high A. C. voltage is then rectified and doubled in 
going through the 1V2 tubes and the resulting D. C. voltage is applied to the 
second anode of the picture tube. 

14. The only source of trouble encountered in the H.V. rectifier circuit will be: 

Bad rectifier tubes. 

Leakage or arcing of high voltage from tube filament 
lugs to mounted components. 
Corona errec. 

Open or shortcircuited components. 

The first is self explanatory; check tube filaments for continuity. The second 
case can be corrected by keeping maximum distance between filament pins on 1V2 
tube sockets and compnents. If dirt, grease or dampness accumulates on sockets, it 
will provide a path for the high voltage to arc to components. Clean sockets 
thoroughly with carbon tetrachloride. The third trouble, corona effects, will 
be noticed by turning off all lights in the room with set on and observing a 
blue glow existing on any of the wires in the high voltage circuits or coming 

from the filament pins of the 1V2 tubes themselves. Pay particular attention to 
the filament pins. If the blue glow or corona discharge comes from these points, 

it can be prevented very simply by resoldering these pins, making sure that the 
finished pin is round and smooth and has not sharp, projecting points or edges. 
Corona effects will become apparent at these points if joints are not carefully 
made. Open or short circuited components can be checked with an ohmeter. 

15. This brings you to the final check which includes the picture tube and associated 
coils. Assuming you have tried to position your beam bender to secure brightest 
illumination on screen, you should next check the voltages on the picture tube 
socket. Be sure the pins are connected properly. If you still have no light, 
remove cover from yoke housing and check wiring.. Be sure there are no short 
circuits inside, due to burning of the insulation when soldering lugs. 

16. We are quite sure any trouble originating in the horizontal oscillator, amplifier 

and high voltage circuits will be found if the above step,by step procedure is 
followed. 

Voltage Analysis  

1. Do not attempt to read high voltage on the television receiver unless you are 

familiar with high tension circuits and have the proper equipment to do so. In 
order to get accurate readings in the high voltage circuits, it is essential that 

an extremely high resistance voltmeter be used ( 20,000 ohms per volt or more). 

A vacuum tube voltmeter is preferred. In our laboratories we use a 20,000 ohm 
per volt movement, in conjunction with a Gemeral Electric high voltage multiplier 
probe which has an internal resistance of 200 megohms. 

2. Rearember - DO NOT tamper unnecessarily with the high voltage circuits 
because of the shock and burn hazard involved. 

3. A low voltage chert is supplied with each TELEKIT for your convenience in locating 
trouble. 

4. The readings for the voltage chart were taken under certain conditions. These 
conditions should be duplicated if identical results are to be obtained. The 
constructor should bear in mind that it is not necessary to obtain identical 

readings. All voltage readings are taken with a 20,000 ohm per volt meter which 
is readily obtainable. The readings are taken from the pin numbers to ground 

of chassis. Negative being chassis. The chart has been based on an A. C. Line 
voltage of 110 volts. Consequently, if the line voltage is different, the entire 
set of voltages will be higher or lower in proportion to the line voltage change. 
All variable resistances ( controls) should be turned in maximum clockwise direction 

(on full). No antenna or signal should be connected to the set. 
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Alignment of TELEKIT  

We have found through experience that it is relatively easy to align the video 
stages to get a preliminary picture as the video I.F. system is sufficiently broad to 
pass some signal at almost any setting. 

It is, however, more difficult to adjust the sound channel because these circuits 
are sharply tuned. We, therefore, advise that a signal generator be used for this 
purpose. Our sound channel will be tuned to exactly 21.25 Mc. To simplify this 
adjustment it is recommended that the following procedure be used. Signal can be 

observed with either the speaker or output meter. 

1. Tune signal generator to 21.25 Mc. ( Using a 400 cycle note or tone). 

2. Connect hot lead of generator through a .005 MFD. condenser to grid of 
second sound I. F. tube (#1 pin). Connect ground lead to chassis. Turn 

volume control to full clockwise setting. Turn an set and allow a one 

minute wermup period. 
3. Tune primary of F. M. Transformer, which is the upper slug, for 

maximum sound in speaker. If too loud reduce generator output. 
4. Move generator lead with condenser to grid of first sound I. F. tube,. 

5. Adjust slug which controls tuning of the sound I. F. coil for maximum 
intensity of signal. 

6. Tune secondary of F. M. Transformer by means of the lover slug of 
discriminator mounted in the underside of chassis for null point. You 

will notice in making this adjustment that you will get maximum signal 
response from loud speaker or output meter on two settings of this slug 
very close together. Between these two settings there will be a null 
point; that is, a point that is considerably lower in intensity than on 
either side of this adjustment. It is this point that is desired. When this 
is found the operation is completed. Notice the signal will not completely 

disappear with this adjustment if the volume control is turned on full. 
This completes the sound adjustment. 

7. Connect signal lead of generator through the .005 MFD. condenser to the 

grid lug (# 1) of the first video I. F. tube ( tube D). Clip the ground 
lead of the generator to chassis at base of tube D. Advance contrast 
control to maximum setting. Clip earphone lead through a . 01 MFD. to 

lug #2 of video output tube ( tube L). Clip other earphone lead to chassis. 
Ycu can now listen to the modulated signal as you make coil adjustments. 
An output meter connected through a . 1 MFD. condenser can be connected 

to the same points in lieu of earphones. 

8. Keeping the signal generator'set at 21.25 Mc. proceed to adjust cathode 
sound trap ( hole #23). Adjust for minimum signal output. Keep signal 
generator attenuator low for all I. F. adjustments but do not reduce 
contrast control setting. Also keep signal generator and phones connect-

ed at same points throughout video I. F. alignment. 

9. Set signal generator to 23.9 Mc'. Adjust fourth video I. F. coil ( hole # 31) 
for maximum output at that frequency. Note that on these adjustments the 

coil should go through the desided points. Be sure that you can go 
through these points to be certain that the coils are in the correct 

frequency range. Then adjust to maximum or minimum as specified. 

10. Set signal generator to 26 Mc. Adjust third video I. F. coil for 

maximum output at that frequency. If signal becomes too loud reduce 
generator output. 

11. Set signal generator at 24.5 Mc. Adjust second video coil for maximum 
output at that frequency. If signal becomes too loud reduce generator 

output. 

12. The first video coil (mixer output) is in the Telekit tuner. This has 
been adjusted at the factory to the frequency of 22.8 Mc. The sound take-

off coil is also on the tuner and it has been prealigned to 21.25 Mc. at 
the factory. The sound coil adjustment is on the top of the large coil 
and the video adjustment is on the underside of the coil. Do not make 
any adjustments to this coil. 

13. The above adjustments will produce a broad band frequency response of 
4.5 Mc. which will insure pictures of high definition and sound of 
excellent clarity. If sweep generator and oscilloscope data is required 
it can be secured by written request. 

VOLTAGE CHART 

Controls all set clockwise 
Readings taken with 20,000 ohm per volt movement 

/.C. Voltage - 112 V. A.C. 
60 Cycles 

Tube Type Purpose 1 2 3 
4Tube ..in Nueer 7 I 8 9 

61G5 1st Video I. F. -.3 .2 0 
6.3v 
A.C. 

90V 90V .2 

6AG5 2nd Video I. F. -.3 .2 0 6.3V 
A.C. 

110V 110V .2 

6AG5 3rd Video I. F. 0 .8 0 6.3v 
A.C. 

110v 115v .8 

6SN7 Video Det. and 
1st Video Amp. 

-1.8 -1.8 0 -.1- 150V 0 0 6.3V 
A.C. 

6sN7 2nd Video Amp. 0 170V 1.5 0 0 0 0 6.3V 
A.C. 

6SN7 Separator and 
Sync. Amplifier 

.5 11v 0 .5 130v 0 0 6.3e 
A.C. 

6AU6 1st Sound I.F. 0 1.2V 0 6.3V 
A.C. 

115V 110V 1.2 
V 

0 

6AU6 2nd Sound I.F. 0 1.2V 0 6.3V 
A.C. 

115V 110V 1.2 
V 

0 

6T8 Discriminator 
and 1st Audio 

-.4 -.4 o o 6.3v 
A.C. 

-.4 o -.4 9ov 

6v6 Audio Output 0 0 310V 340V 0 0 6.3V 
A.C. 

18V 

6SN7 Vertical Osc. 
and Amplifier 

-22V 8ov o -.5 30ov 5v o 6.3v 
A.C. 

6SN7 Horizontal Osc. 
and A.F.C. Cont. 

-.8 135v 28v -65v 2.25v 0 0 6.3V 
A.C. 

6AU5 Horizontal 
Output 

-19V 0 0 0 400v 
** 

o 6.3v 
A.C. 

280 
V 

5V4 Damper 0 400 
V 

o 300 
y 

o 300 
y 

o 400 
y 

5u4 Rectifier 0 400V 
D.C. 

370V 
D.C. 

380V 
D.C. 

0 380V 
A.C. 

o 400 
D.C. 

All D. C. Voltages unless otherwise indicated. 

** A 6000 Volt A. C. pulse is present at this point. 
your Volt Meter 

Do not measure this with 
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PRELIMINARY SERVICE NOTE 

MODELS 61 110 AND 637A 

CHASSIS MODEL 120095-3 

ALIGNMENT 

a. Equ ipment Required - A sweep generator, accurate marker generator, osci I lo - 

scope, and v. t.v.m. are requi red for al ignment. The marker generator must 

be very accurate and supply frequencies of 4.5 MC., and 20 to 2H MC. 

b. Response Curves - The i-f response curves for the video i - f stanes -1r-e, shown 

in figure 2. 

c. Al ignment Points - The location of all i-f transformers, tuned ci rcuits, and 

trimmers is shown in figure I. 

21 25MC 
(MiNd 

T-9 
HOR. FREQ. 

HOR PHAS 

T-6 
DISC. 

(er 4.5MC 

rii-ifT0 NOT TOUCH 
A-16 

OA- I5 

aFr .,1 T-IA 

  e7-113 
A- I4 

7-2 
T-6 DISC. M./25.5HG 
4. MC (MAX) 

e T-3 
22.9MC 
(MAX) 

L-6 
4.5MC 
(MAX) 

L.- 9e 
4.5MC (MIN) 

e. 7-4 
ye/ 219MC 

(MAX) 

BOTTOM OF CHASSIS TOP OF CHASSIS 

FIGURE 1 . LOCATION OF ALIGNMENT POINTS 

d. TV I- F Al ignment - 

I) Tune receiver to Channel 3. 

2) Connect 3 volt bias battery negative terminal from junction of C31 . and 

R27 ( positive terminal ) to B-. 

3) Shape overall response curve, after individual peaking of stagger- tuned 

and over- coupled i-fs, as indicated in steps l-6 below. See curves A and B. 

20 7. VP4MAX 207. 

A _I_ _1 

25.75 212s sow 
wc MC 

CURVE A 

950133 

10% MAX 

25 75 22.5 
MC MC 21.25 MC 

CURVE B 

FIGURE 2 . RESPONSE CURVES 

CURVE C 

9tb26C 

TABLE I - VIDEO I - F ALIGNMENT 

STEP 

SIGNAL GENERATOR INPUT INSTRUMENT 

CONNECTION ADJUST PROCEDURE CONNECTION FREQUENCY 

1 Connect marker genera- 
tor to pin 1 ( grid) of 
V-1 ( 6AU6) through . 001 
mfd. condenser. Low side 
to chassis. 

25.5 MC Connect d.c. v.t.v.m. 
to pin 7 ( grid of V4 
(12AT7). Use 3 or 5 
volt range. 

72 Peak for maximum response. 
Adjust generator signal 
level to produce one volt 
at grid of vit. 

2 • 22.9 Mc . 
13 

(Top) 

• 

3 " 21.25 MC 

. 

' 13 
(Bot- 
tom) 

Adjust for minimum response. 
Repeat step 2. 

4 ' 23.9 MC ' 74 Peak for maximum response. 

5 Connect sweep generator 
to converter ( V-20) in- 
put, using three turn 
loop of wire slipped over 
tube. Connect marker gen. 
in plrallel. 

Sweep- 
24.5 MC 
(10 MC 
sweep) 
Marker- 

21.25 MC 
and 

25.75 MC 

Connect vertical input 
of scope through ' de- 
Lector network to pin 
1 ( grid) of V- 2 ( 6AU6) , 

'Low input impedance 
of about 200 ohms 

71(A) 
T1(8) 

Set markers as shown on 
response curve A, fig. 2. 
Note that the markers 
should be 20% down for this 
stage. 

6 " Sweep- 
24.5 MC 
(10 MC 
sweep) 
Marker- 

22.6 and 
25.75 MC 

Connect vertical input 
of scope in series 
with 10K resistor to 
pin 7 ( grid) of V4 
(12A1-7). 

72, 
13, 
and 
74 

Adjust for overall response 
as shown in curve B, fig. 2. 
Adjust 12 to position 25.7F• 
MC marker; adjust 73 ( Top) 
to set 22.6 MC marker. Do 
not readjust trap. Equalize 
peaks of response curve by 
adjusting 74. 

e. TV Sound Al ignment - 

H Set receiver to Channel 3. 

2) Use accurate, crystal-control led, marker generator. 

STEP 

SIGNAL GENERATOR INPUT MEASURING 

INSTRUMENT ADJUST PROCEDURE CONNECTION FREQUENCY 

1 Marker generator through 
.001 mf to pin 2 of V-4 
low side to B-. 

marker- 
4.5 MC. 

Connect v.t.v.m. 
through 10K resistor 
to pin 1 ( grid) of 
V5. 

L6 Peak for maximum response. 
Adjust generator input to 
produce one volt at grid 
of V5. ( Above no signal 
value). 

2 Connect sweep generator 
in parallel with marker 
gen. 

Sweep- 
4.5 MC 
(450 KC 
sweep) 
Marker- 
4.5 MC 

Replace v.t.v.m. with 
scope connected 
through 10K resistor 
to junction of R21 
and C22. 

76 
(Secon- 
dary) 

Position 4.5 MC. marker at 
center of s-curve, by ad-
justing secondary. ( See 
Fig. 2.- curve C) 

3 
. . . 76 

(Pri- 
mary) 

Peak primary for maximum 
amplitude and linearity. 
Repeat step 2. ( See Fig. 
2 - curve C) 

4 Marker generator through 
.001 mfd. to pin 7 of V4 
(12AT7) 

marker- 
4.5 MC 

A.C. v.t.v.m. or D.C. 
v.t.v.m. used with a 
peak detector probe 
to junction of R52, 
C47. 

L9 Adjust for min. reading of 
v.t.v.m. Keep contrast 
control set for maximum 
contrast. 

TABLE II - AUDIO I - F AND DISC AL IGNMENT 

f. TV R-F Al ignment - 

H Set fine tuning control to mechanical center. Retain this setting for 

enti re r- f al ignment. 

2) Use 300 ohm carbon resistor as dummy antenna. 

3) Couple marker generator in para) let with sweep generator. 

MODELS 614D, 637A, 
Ch. 120095-B  

3
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4) Use IO MC. sweep for sweep generator. Couple generator to antenna ter-

minals of receiver. 

5) Connect vertical input of scope in series with 10K resistor to junction 

of R39 and L8 ( pin 7 grid of V4). 

STEP 

SIGNAL GENERATOR INPUT 

CHANNEL ADJUST PROCEDURE SWEEP GEN. MARKER GEN, 

1 207.0 MC. 209.75 MC. 12 412 Adjust for placement of 21.25K. 
marker as per response curve 8. 

2 . ' 12 414, 
415, 
416 

Adjust shape of response curve 8 
for maximum amplitude and band-
width. 

3 213.0 MC. 215.75 MC. 13 413 Adjust as in Step 1. 
4 201.0 MC. 203.75 MC. 11 411 

5 195.0 MC. 197.75 MC. 10 Alo • 
6 189.0 MC. 191.75 MC. 9 A9 . 

7 183.0 MC. 185.75 MC. 8 A8 . 

8 177.0 MC. 179.75 MC. 7 A7 . 

9 85.0 MC. 87.75 mc, 6 A6 • 

10 79.0 MC. 81.75 MC. 5 45 • 

11 69.0 MC. 71.75 MC. 4 44 • 

12 63.0 MC. 65.75 MC. 3 A3 • 

13 57.0 MC. 59.75 MC. 2 A2 • 

2. OPERATING CONTROLS 

,,,R,Tufenlecaku. 
K,,, zoees, , oed sceErx 

:c.cn 
v Sac« ., P • - 

PRIGHT• FOCUS VERT HOP 
FSS 

o 8 "6 

TABLE III - R.F. ALIGNMENT 

3. TUBE LOCATIONS 

C) 

Hop POR POR VERT VERT HOP 
FREO PHASE DRIVE POLO SIZE L IN 

0 1-F 0 0 

REAR CONTROLS 

00 

OPERATING CONTROLS ( FOR MODELS 614D AND 637A) 
FIGURE 3 

4 
25W4 
CT 

X-3 

P-3 

I9E3G6 BALLAST 

HIGH-VOLTAGE 
LEAD 

603345 

ION TRAP. 

FOCUS 
COIL 
L-7 

V-I5 
10BP4 

(TELEVISION TUBE) 

FRONT 

I2AU7 

6ALI6 

ANTENNA 
CONNECTION 

I2AU7 

12477 

6AU6 

6AU6 

6AU6 

FIGURE 4 TUBE LOCATION DIAGRAM ( FOR CHASSIS 

SPEAKER 
SOCKET 

6S8GT 

6AG5 
OR 

66c5 
and 

6J6 

12AT7 

and 

BAGS 
OR 

6965 

4. CHA3SIS PARTS LIST ( CHASSIS 120095-B) 

SCHE-

mATIC 

LOCA-

TiON PT. NO. DESCRIPTION 

C-1 

C-2 

C-3 

C-4 

C-5 

C-6 

C-7 

C-8 

C-9 

C-10 

C-11 

C-12 

C-13 

C-14 

C-15 

C-16 

C-17 

C-18 

C-19 

C-20 

C-21 
C-22 

C-23 
C-24 

C-25 

C-26 

C-27 

C-28 

C-29 

C-31 

C-32 

C-33 

C-34 

C-35 

C-36 

C-37 

C-38 

C-39 

C-40 

C-41 

C-42 

C-43 

C-44 

C-45 

C-46 

C-47 

C-48 

C-49 

C-50 

C-51 

C-52 

C-53 

C-54 

C-55 

C-56 

C-57 

C-58 

C-59 

C-60 
120095-8) 

928006 1500 

928006 1500 

928006 1500 

928006 1500 

928006 1500 

928006 1500 

928006 1500 

928006 1500 

928006 1500 

928006 1500 

928006 1500 

928006 1500 

928006 1500 

910017 470 

928006 1500 

928006 1500 

910033 47 

928006 1500 

928006 1500 

928006 1500 

910043 110 

923079 . 001 

923061 . 01 

923088 . 002 

928006 1500 

923061 . 01 

925181 40 

923061 . 01 

923062 . 05 

925166-1 200 

923201 2 

925166-3 120 

PT.OF C-27 120 

925070-1 30 

925070-1 30 

923091 . 2 

PT.OF C-27 50 

928023 5 

928006 1500 

925070-2 4 

910047 200 

923062 . 05 

910047 200 

922032 ,01 

PT.OF L-9 47 

923062 . 05 

923062 . 05 

923064 . 1 

923088 . 002 

923079 . 001 

923088 . 002 

923092 . 006 

923079 . 001 

922021 . 001 

922014 . 1 

922024 . 033 

922008 . 1 

PT.OF C-32 15 

923088 . 002 

910090 50 

MMF 
MMF 

MMF 

MMF 

MMF 

MMF 

MMF 

MMF 

MMF 

MMF 

MMF 

MMF 

MMF 

MMF 

MMF 

MMF 

MMF 

MMF 

MMF 

MMF 

MMF 

MF 
MF 

MF 

MMF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MMF 

MMF 

MF 

MMF 

MF 

MMF 

MF 

MMF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MMF 

400V 

400V 

400V 

400V 

400V 

400V 

400V 

400V 

400V 

400V 

400V 

400V 

400V 

+10% 

400V 

400V 

+20% 

400V 

400V 

400V 

i10% 

600V 

400V 

600V 
400V 

400V 

300V 

400V 

400V 

150V 

50V 

300V 

300V 

150V 

150V 

200V 

300V 

+10% 

400V 

200V 

500V 

400V 

500V 
600V 

400V 

400V 

400V 

600V 

600V 

600V 

400V 

600V 

600V 

200V 

600V 

400V 

400V 

600V 

500V 

SCHE-

mATIC 

LOCA-
TioN PT. NO. 

C-61 

C-62 

C-63 

C-64 

C-65 

C-66 

C-67 

C-68 

C-69 

C-70 

C-7I 

C-72 

C-73 

C-74 

C-75 

C-76 

C-77 

C-78 

C-79 

C-80 

C-81 

C-82 

C-83 

C-84 

C-85 

C-86 

C-87 

923102 

928006 
928006 

928006 

926006 

910028 

910043-2 

923088 

923114 

923091 

923062 

910047 
PT.OF C-32 

922041 

910212 

910044 

900073 
922024 

910045 

923015 

923062 

922023 

915000-1 

928006 

928006 

928006 

923088 

MODE LS 614D , 63 7A, 
Ch. 12009-B lo 

I> 

rn 
DESCRIPTION 

.5 

1500 

1500 

1500 

1500 

220 

180 

.002 

.02 

.2 

.05 

200 

10 

.01 

390 

1200 

45-400 

.033 
5 

.0005 
.05 

.047 

47 

1500 

1500 

1500 

.002 

F-1 808170 FUSE 

I -1 708086 

L-1 

L-2 

L-3 

L-4 

L-5 

L-6 

L-7 

L-8 

L-9 

L-10 

L-11 

L-12 

L-13 

L-14 

L-15 

L-I6 

L- I6 

L-17 

L-18 

705016 

705016 

705016 

705014 

705016 

708032-1 

708045-1 
708090 

708032 

708090 

708114 

708095 

708036 

MF 

MMF 

MMF 

MMF 

MMF 

MMF 

MMF 

MF 

MF 

MF 

MF 

MMF 

MF 

MF 

MMF 

MME 

MMF 

MF 

MMF 

MF 

MF 

MF 

MMF 

MMF 

MMF 

MMF 
mF 

200V 

400V 

400V 

400V 

400V 

±10% 

+10% 

600V 

400V 

200V 

400V 

500V 

400V 

600V 

+10% 

+10% 

Trimmer 

600V 

1000V 

10KV 

400V 

600V 

+10% 
400V 

400V 

400V 

600V 

ION TRAP - DOUBLE 

R.F. CHOKE 

R.F. CHOKE 

R.F. CHOKE 

R.F. CHOKE 

R.F. CHOKE 

SOUND I.F. 

FOCUS COIL 

PEAKING COIL - 80 uh 

WAVE TRAP - 4.5 MC 

PEAKING COIL - 80 uh 

PEAKING COIL - 440 uh 

PEAKING COIL - 180 uh 

DEFLECTION YOKE - VERT. COILS 
DEFLECTION YOKE - HOR. COILS 

738037 HORIZ. PHASE COIL 

708052 OR LINEARITY COIL 

708056 LINEARITY COIL 

708055 SIZE COIL 

PT.OF SP-1 FIELD COIL 

- 3.3 uh 

- 3.3 un 
- 3.3 un 
- 20 uh 

- 3.3 uh 

COIL 

- EM - 2250 ohm 

P-2 585056 

P-3 505014 

R-1 

R-2 

R-3 

R-4 

R-5 

340672 

340232 

350412 

350412 

350412 

PLUG el CABLE - SPEAKER 

PLUG - INTERLOCK SWITCH 

5,600 OHM 

82 OHM 

470 OHM 

470 OHM 

470 OHM 

+10% 

+10% 

+20% 

+20% 

+20% 

0John lr. Rider 



CHASSIS PARTS LIST ( Continued) 

SCHE. 

mAT1C 

LOCA-

TION 

R-6 

R-7 

R-8 

R-9 

R-10 

R-11 

R-12 

R-13 

R-14 

R-15 

R- I6 

R-17 

R-18 

R-19 

R-20 

R-21 

R-22 

R-23 

R-24 

R-25 

R-26 

R-27 

R-28 

R-29 

R-30 

R-31 

R-32 

R-33 

R-34 

R-35 

R-36 

R-37 

R-38 

R-39 

R-40 

R-41 

R-42 

R-43 

R-44 

R-45 

R-46 

R-47 

R-48 

R-49 

R-50 

R-51 

R-52 

R-53 

R-54 

R-55 

R-56 

R-57 

R-58 

R-59 

R-60 

R-61 

R-62 

R-63 

R-64 

R-65 

PT. NO. 

340732 

340312 

350412 

350412 

340732 

PT.OF T-3 

340312 

350412 

340652 

340972 

340712 

340812 

350572 

340972 

340972 

340932 

390074-6 

351372 

351132 

351132 

340212 

340932 

351212 

397036 

341052 

394060-4 

394060-3 

340572 

340732 

394060-2 

340092 

370652 

351212 

340652 

370832 

340572 

340732 

351092 

341332 

341052 

340812 

PT.OF R-22 

351212 

351212 

340572 

370672 

340772 

340772 

390134 -1 

340812 

390132 

340812 

3.40812 

340872 

340972 

340932 

390 13 4-1 

390138 

34332 

340972 

DESCRIPTION 

10,000 

180 

470 

470 

10,000 

10,000 

180 

470 

4,700 

100.000 

8,200 

22,000 

2,200 

100,000 

100.000 

68,000 
1 

4.7 

470,000 

470,000 

68 

68,000 

1 

2.5 

220,000 

55 
75 

2,200 

10,000 

1,500 

22 

4.700 

1 

4,700 

27,000 

2,200 

10,000 

330.000 

3.3 

220,000 

22,000 

5,000 

1 

1 

2,200 

5.600 

15.000 

15.000 

100,000 

22.000 

100,000 

22,000 

22,000 

39,000 

100,000 

68,000 

100,000 

3 
3.3 

100.000 

SCHE-

MATIC 

LOCA-

TION 

OHM #W +10% 

OHM #W +10% 

OHM 4W T20% 

OHM ¡W +20% 

OHM iW +10% 

OHM #W +10% 

OHM ¡vi +10% 

OHM ¡ W 120% 

OHM ¡W +10% 

OHM ¡W +10% 

OHM iW +10% 

OHM ¡W +10% 

OHM W +20% 

OHM ¡W +10% 

OHM iW i10% 

OHM W +10% 

MEGOHM VOL.CONT.-FRONT 

MEGOHM ¡W +20% 

OHM ¡W +20% 

OHM #W +20% 

OHM W +10% 

OHM ¡V/ +10% 

MEGOHM W +20% 

OHM W.W. BALLAST TUBE 

OHM iW 1101 

OHM 7.5W +10% 

OHM 10W +10% 

OHM W +10% 

OHM ¡W i10% 

OHM 5w +5% 

OHM iW +10% 

OHM 1w + 10% 

MEGOHM W + 20% 

OHM ¡W ±10% 

OHM 1w -110% 

OHM W +10% 

OHM W +10% 

OHM ¡w +20% 

MEGOHM ¡ W +10% 

OHM ¡W i10% 

OHM ¡W ±10% 

OHM CONTRAST CONT.FRNT 

MEGOHM ¡W +20% 

MEGOHM ¡ W i20$ 

OHM *W +10% 

OHM 1W +10% 

OHM W +10% 

OHM W +10% 

OHM BRTNS.CONT.-REAR 

OHM iW j_10% 

OHM FOCUS CONT.-REAR 

OHM w 110% 

OHM ¡W +10% 

OHM W + 101 

OHM W +10% 

OHM 1.4 1.10% 

OHM vERT.HOLD CONT.-REAR 

mL;Owe +, E'›T.SIZE COT. -REA  

MEGOHM W +10% 

OHM w 1-10% 

R-66 

R-67 

R-68 

R-69 

R-70 

R-71 

R-72 

R-73 

R-74 

R-75 

R-76 

R-77 

R-78 

R-79 

R-80 

R-81 

R-82 

R-83 

R-84 

R-85 

R-86 

R-87 

R-88 

R-89 

R-90 

R-9I 

R-92 

R-93 

R-94 

TUNER 

TUNER 

SP -I 

PT. NO 

340972 

340772 

351372 

340712 

340532 

341012 

340812 

341032 

340712 

331192 

331012 

331012 

341012 

3 90 13 4-1 

340952 

331312 

330972 
340712 

340812 

331012 

330942 

340652 

351212 

350252 

341052 

381132 

390132 

381132 

350892 

470635 

470640-1 

180070 

DESCRIPTION 

100,000 OHM W +10% 

15,000 OHM W +10% 

4.7 MEGOHM iW 1-20% 

8,200 OHM #V1 + 10% 

1,500 OHM W +10% 

150,000 OHM #W +10% 

22.000 OHM W +10% 

180,000 OHM ¡W +10% 

8,200 OHM #W ±10% 

820,000 OHM W 15% 

150,000 OHM ¡W +5% 

150,000 OHM W ±5% 
150,000 OHM W 110% 

100,000 OHM HOR.HOLD CONT.-REAR 

82,000 OHM ¡W 1-10% 

2.7 MEGOHM W -15% 

100,000 OHM iW -15% 

8,200 OHM ¡ W -110% 

22,000 OHM W -110% 

150,000 OHM W 1-5% 

75,000 OHM W 1-5% 

4,700 OHM iW -110% 

1 MEGOHM W 120% 

100 OHM W -120% 

220,000 OHM ¡W ±10% 

470,000 OHM 1W -120% 

100,000 OHM VERT.LIN.CONT -REAR 

470,000 OHM 1W ±20% 

47,000 OHM W 1-20% 

TUNER ASS'Y - STANDARD 

TUNER ASS'Y - EMERSON 

SPEAKER - 6" - EM 

SW-I PT.OF R-22 ON - OFF SWITCH 

T-I 

T-2 

T-3 

T-4 

T-5 

T-6 

T-7 

T-8 

T-9 

T-10 

V-1 

V-2 

V-3 

V-4 

V-5 

V-6 

V-7 

V-8 

V-9 

V--10 

v-11 

V-12 

720104-1 

720098 

720106 

720098 

708018 

/34058-1 

738029 

716052 

738039 

800533 

800533 

800533 

800047 

800533 

800015 

800490 

800026 

800026 

800039 

800039 

800044 

1ST VIDEO I.F. TRANSFORMER 

2ND VIDEO I.F. TRANSFORMER 

3RD VIDEO I.F. TRANSFORMER 

4TH VIDEO I.F. TRANSFORMER 

DISCRIMINATOR COIL 

SOUND OUTPUT TRANSFORMER 

VERT. OUTPUT TRANSFORMER 

HORIZ. OSC. COIL 

HORIZ. OUTPUT TRANSFORMER 

VACUUM 

VACUUM 

VACUUM 

VACUUM 

VACUUM 

VACUUM 

VACUUM 

VACUUM 

VACUUM 

VACUUM 

VACUUM 

VACUUM 

TUBE 

TUBE 

TUBE 

TU BE 

TU BE 

TUBE 

TUBE 

TUBE 

TUBE 

lu BE 

TUBE 

TU BE 

- 6Au6 

- 6AU6 

- 6Au6 

- 12AT7 

- 6Au6 

- 6S8GT 

- 25L601 

- I2Au7 

- 12Au7 

- 12sN7GT 

- 12SN7G1 

- 191366-G 

SCHE-

MATIC 

LOCA-

TION 

V-13 

V-I4 

V-15 

V-16 

V- 17 

V-18 

V- I8 

PT. NO. 

800046 

800045 

810000 

800 536 

800535 OR 

800052 

DESCRIPTION 

VACUUM TUBE - lx2 

VACUUM TUBE - 25W4GT 

TELEVISION TUBE - 108p4 

VACUUM 

VACUUM 

VACUUM 

TUBE 

TUBE 

TUBE 

- 6J6 T.V. 
- 6AG5 TUNER 

- 6BC51 STAND. 

5. CABINET PARTS LIST 

SCHE-

mATIC 

LOCA-

TION PT. NO. DESCRIPTION 

V-17 800535 OR VACUUM TUBE - 6AG5 EMERSON 

V- 17 800052 VACUUM TUBE - 68C5 TUNER 

V-18 800047 VACUUM TUBE - 12AT7 

V-19 817000-1 SELENIUM RECTIFIER - 15 MA 

V-20 817015 SELENIUM RECTIFIER - 250 MA 

V-21 817015 SELENIUM RECTIFIER - 250 MA 

X-1 585055 SOCKET - CABLE ASS'Y - KINESCOPE 

X-2 500022 SOCKET - SPEAKER 

X-3 583206 SOCKET - INTERLOCK SWITCH 

DESCRIPTION 

PART NUMBER 

MODEL 
6140 

MODEL 
637A 

Cabinet 140335 140276-1 

Bakelite Mahogany 

Speaker 6" 180070 180070 

Mask 410805 --

Tube Protector Bracket 410970 --

Knob - Off Volume 45004 IS 45004 IS 

Knob - Fine Tuning 450044 450044 

Knob - Contrast 450045 450045 

Knob - Selector 4500515 4500515 

Selector Escutcheon Standard Tuner 520103 --

Twin Conductor Lead - Ant. 580689 580689 

Line Cord 583206 583206 

Safety Glass 635023 635020 

Bakelite Front -- 450066 

Back - Masonite 560133 560134 

Plug and Cable - Speaker 585056 585056 

Extruded Vinylite - Mask 591014 --

TABLE iv - CABINET PARTS LIST 

MCDELS 614D, 637A, 
C-. 12009H-E 
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A A 

Ise/ Isoo 
11110 14•14 

T. T. V. 

TUNER 

1011, 

LI 

8 -2 < ▪ 1114 
1_0 9 

1 

1-1 

 -3 

R-34 

22 

1ST 01000 If AMP 

V- I 14.41.11, 

BALLAST 

TUBE 

C-29 

(-•  
.05 

)1 2 

C 

V-

1-0)0/i5.3 

2ND VIDEO / F AMP 

V-2 (DMA= 

C- 313 

Preciie COIL 
V -21 L-18 

19 V- 20 

C-30 
15+ 

350 411350 I F Amp 

T-3 V-3 (04.1.N... 

2‘11V 

15111el! 

12o/loo Ito 200 
+ -  + 

C- 32 -C- 33 

35 

1500 

,50o 

155m" 

so 130.3 
+ - 0 _ 
C 3/ 

SOUND mIxeR 

V-4 Va 12 AT 7 

L- 4 
2 orL 

O 

3 

t4 

". 

L.  
  e 

zee 

C 17 

B. 245 V 

SOUND 
r.r. L,N.ree 

V-5 GAL1C0 

r 

SOUND 
DISCS R 4.1. AMP, 

V- S• (2131967 

17.forc 

20 

I. 

5-23 

4ne7/. C 24 

 e 21 C-23 

110 4110 5-22 
22.m. # HEN 

c 21 

R.19 
100.1 

22.70 

lb ••••0 

AUG 

.= / 1/5 VOLUME _ • 
43/ 3oo 

CONTROL C 27 

MODELS 614D, 63 7A, 
Ch. 120095-B 

SOUND 
OUTPUT 

V-7 251_6 C2T 

c-24 

.01 

e 
IR 

D L- 7 

Fc<3.4 

R-31 

80,44 

  elf 
L-8 

!ND SYNC 

AMP. 

1900 NrIP 
2 No vloeo 
05TR CTOR 

V-4 

1/1 12477 

6 

5-59 
4/00 

R-4I 2200 

e 11,9200 O ,u7 
2No VIOE 0 

C-4,157 SYNC .. 

AMP R 45 e'R 44 \   
L-9 4 , 

R-42 R-43 C-4.4 

10K 334K 

H I ±: r, .434 
C-45 >es 

4 NO ST 41050 
2 AMP. 

CT40 840 

3o /150 
• 

C 14 

SW- I 

22oK 

R 30 

- 1500 
MOP 

84 

30 /MO 

c 15 

R-33 
2200 

R-32 

P.3 

X - 3 

MOD. 120095-13 

o 

7 

2 

8 

4 

3 

Iseo 
mire 

CTE1f. 

9 

455 

8 

R-31 
55 

V-14 
25.44 CaT 

V-Il 

V-11 

12.5•4767 

V-5 

V-4 
11477 

V-' 
febe.C3T 

75 

V-7 
25 Li,. - Cal> 

V-10 

12 SN7 ST 

V-1 

V- 2 
4oK.L11. 

V-

t4AUG,- 

,nY; 
v - 8 
AL.7 

c- f.5 
V- IS 

1011P4 
PICTuR5 TUIlft 

215 210 
R-57 R-55 

150 >IMP 

C 4.7 

à 8-

13.245V 

3911 .001 
8-59 C-53 

.001. 
.001 .002 

C 50 C 51 C 52 

VERT. OSC. 

O 

CONTRAST 

13+ 130v 

R-" 

C-54 R-65 
.00t  

100K 

t V-10 

; 1/1 12SN7GT 

5-61 

.033 

C 

1 

55 

•  

i/ERT. LVEOT. 
SIZE 

2 tOOK 

VERT LIN 

4 1 

51 

5400 

41,44411 
C-45 

. Os 

î 
49 c-0 
NOS 

J• il r C-57 

V -10 
1/2 12SN7GT 

.5 . 

8 
C. 

R 50 

ISO 

R 52 

.o5 
II 

C 47 

10°4 

FOCUS 
CONTROL 

ot- 71 

15o K 

• 100 1( 

C49 

R-4.7 

T 

R-71 C-59 

 W\) I • oot 
180K 

L-13 L-14 

11./400 
- 

_ _ 
VERT. 

5-70 

C-58 1500 

79 

C-414 

210 
1SOK 
8-78 11-711 R-Bo 

NOR. HOLD 

C-71 

.0022 
C-48 

.01 

C 

C 170 

V-11 12SM7CDT 

2.1NFK 

R-81 

NoR.z OSC. L. 

R-77 
150 .4 

R-74 
1130K 

looe 

R-62 

*--1( 
C-72 
2.30 
HOP 

I T-9 
A 

22K 
R-134 

74 

•01 

QQ 

HOR. OUTPUT 

AMPLiPIER 

V-12 -12 
ISoK 

340 me o 
C -75 2 

I 054 

90 

220K 

317-10 

‘7. 

5. 

L-16. 

F - 1 

e. 30P. 2 
4;, se 25 

1. 

55 

C 

111614 VOLTA61 

RECTII15R 

V- IS 

.0005 

CT80 

10/400 4/00 

A VVNI  
C . 75 R-87 

MOR LIN 

1 X2 
NOR 

PICTURE TUDE 
V-15 

10 BP4 

0444eee 

L NOR. DRIVE 

Pr NO 9501•5 
FIGURE 5 . SCHEMATIC DIAGRAM (CHASSIS 120095-B) 
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ALIGNMENT 

a. Equipment Required - A sweep generator, accurate marker generator, oscillo-
scope, and v.t.v.m. are required for alignment. The marker generator must 

be very accurate and supply frequencies of 4.5 MC., and 20 to 28 MC. 

b. Response Curves - The i-f response curves for the video i-f stages are shown 

in figure 2. 

Alignment Points - The location of all i-f transformers, tuned circuits, and 

trimmers is shown in figure 3. 

MOTE: The Tail Piece as shown in Fig. I, will have to be removed so that 

the deflection yoke and focus coil will remain connected while the 

set is aligned. In order to do this, the high voltage lead must be 

removed from the picture tube cup. Plugs P-5 and P-2 must also be 

removed from chassis. 

OVERALL OPTICAL FOCUS 

HORIZONTAL OPTICAL 

FOCUS 

SHIPPING CLAMPS (4) 
(PAINTED RED) 

TAIL 
PIECE 

FIGURE I 

VERTICAL OPTICAL 
FOCUS 

FELT PAD(2) 

3NP4 TUBE 

To Place Receiver In Operation:— 

I. Remove 4 red pointed shipping clomps 
from under 4 knurled nuts 

2. Replace 4 knurled nuts 
3. Remove the two felt shipping pods from 

position between Focus Coil ond toil 
piece. 

4 Attach Kmescope cable to 3NP4 tube 
5. Receiver may then be turned on 

603351 

NOTE: In order to protect the picture tube, the optical box is shipped 
with ( 4) shipping clamps and ( 2) felt pads. See Figure I. These 

must be removed before the set is put in operation. While the 

Picture Tube is shipped in place, it is disconnected and must be 

plugged into its socket before set will operate. 

25.7S Mc SON 22 MC 4.5MC 

---3.75 
Mc 

21.25 MC 

•- OVERALL I- F RESPONSE B- DISC RESPONSE 

FIGURE 2 - IF AND DISC RESPONSE CURVE 

d. TV I-F Alignment 

I) Tune receiver to Channel 3. 

©John F. Rider 

2) Connect 3 volt bias battery from junction of RI7 and CI7 ( negative ter-

minal) to ground ( positive terminal). 

3) Shape overall response curve s after individual peaking of stagger- tuned 

and over-coupled i-fs, as indicated in steps 1-8 below. See curve A. 

STEP 

SIGNAL GENERATOR INPUT MEASURING 

INSTRUMENT ADJUST PROCEDURE CONNECTION FREQUENCY 

1 Connect marker 
generator to pin 
1 ( grid) of V1 
(6Au6), through 
.001 mfd. conden- 
ser. Low side 
to chassis. 

25.75 MC Connect d.c.probe 
of v.t.v.m. to 
(junction of L6 
and R40). Low side 
to chassis. 

L5 Peak for maximum response. 
Adjust generator signal level 
to produce approx. 1 volt at 
junction of L6 and R40. 

2 " 25 MC " L3 
« 

3 
. 22.3 MC 

. T3 
(Bot-
tom) 

" 

4 " 23MC " T2  
NO 

" 

5 " 21.25 MC . 

(Use three or five 
volt meter scale) 

13 
(Top) 

Adjust for minimum response. 
Two peaks may be noted. The 
correct position is with the 
core at the outside end of 
the coil. 

6 NOTE: TRAP SHORTED; NO ADJUSTMENT NECESSARY T2 
(Bot-
tom) 

7 Connect marker 
generator to pin 
1 ( grid) of V1 
(6AU6), through 
.001 mfd, conden- 
ser. Low side 
to chassis. 

Connect d.c.probe 
of v.t.v.m. to 
(junction of L6 
and R40). Low side 
to chassis. 

L5, L4 
T3, 12 

Repeat steps 1 through 6. 
Readjust 13 ( Bottom) after 
adjusting 21.25 MC trap. 

8 Connect sweep 
generator to three 
turn loop of wire 
slipped over con- 
verter tube V22. 
Connect marker 
gen. in parallel. 

Sweep Gen. 
23.0 MC 

(10 MC Sweep) 
Marker Gen, 
21.75 MC 

and 
25.75 MC 

Connect vertical 
input of scope in 
series with 10K 
resistor to ( junc- 
tion of L6 and 
R40). 

Ti 
Both 
Slugs 

Adjust to position markers as 
shown on the overall response 
curve, figure 2-A. It is es-
sential that the video carrier 
marker ( 25.75 MC) be at the 
50% point ( 6db down). Adjust 
15 and T4 if necessary to cor-
rectly position this marker. 

TABLE I - VIDEO IF ALIGNMENT 

L3 
2514C. 
(MAX) 

13 ll 2125MC 
(MIN) 

T6 - PRI 
4 5PAC 
(MAX) 

T7-4 5MC 
SEC. 

L5 
25.7514C 
(M•X) 

TOP OF CHASSIS 

NOTE: A-11 TO .613 DIIPINCONO On POSITIOII 01 COMO,. SILLIECT011. 111-t NNNNNN t) 

T2 
23MC 
(MAX) 

A-14 
o 

T- I OA- I5 

PRESET() 

T-3 
22 3MC 6e, 
(m.x) 

T.2© 

DO NOT TOUCH 

T 6 
SEC 

• shiC 
tm•xt 

BOTTOM OF CHASSIS 

I I i  
u u 

FIGURE 3 - LOCATION OF ALIGNMENT POINTS 

DWG. NO. 956016 

MODEL 649A, 
Ch. 120094A 
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e. TV Sound Alignment - 

, 1) Set receiver to Channel 3. 

2) Use accurate, crystal-controlled, marker generator. 

STEP 

SIGNAL GENERATOR INPUT MEASURING 

INSTRUMENT ADJUST PROCEDURE CONNECTION FREQUENCY 

1 Connect marker 
generator to pin 2 
plate) of V5 
6AL5), through 

100K resistor. 

4.5 MC Connect d.c. probe 
of v.t.v.m. ( junc-
tion of C22 and R22, 
T4). Low side to 
chassis. 

C19 Peak for maximum response. 

2 . " 
. T4 

(Top 
and 
Bot-
tom) 

" 

3 
" . Connect d.c. probe 

of v.t.v.m. to point 
D ( pin 3 of V19): 
Low side to chassis. 

T5 
(Top) 

Adjust secondary for minimum 
response. 

4 Connect sweep 
generator in 
parallel with 
marker generator. 

Sweep Gen. 
U.S MC 
(450 KC 
sweep) 

Marker Gen. 
4.5 MC 

(Unmod.) 

Connect vertical . in- 
put of scope in 
series with 10K re- 
sistor to pin 3 of 
V19, in place of 
v.t.v.m. 

15 
(Bot- 
tom) 

Adjust primary for maximum 
linearity and symmetry. Ad-
just secondary to center 
marker, as shown in figure 
2. curve B. 

TABLE II IF AND DISC ALIGNMENT 

f. TV R- F Alignment - 

I) Set fine tuning control to mechanical center. Retain this setting for 

entire r- f alignment. 

2) Use 300 ohm carbon resistor as dummy antenna. 

3) Couple marker generator in parallel with sweep generator. 

4) Use of 10 MC. sweep for sweep generator. Couple generator to antenna 

terminals of receiver. 

5) Connect vertical input of scope in series with 10K resistor to junction 
of L6 and R40. 

STEP 

SIGNAL GENERATOR INPUT 

CHANNEL ADJUST PROCEDURE SWEEP GEN. MARKER GEN. 

1 207.0 MC. 209.75 MC. 12 Al2 Adjust for placement of 21.25 mC. 
marker as per response curve A. 

2 • • 12 A14, 
A15, 
416 

Adjust shape of response curve A 
for maximum amplitude and band-
width. 

3 213.0 MC. 215.75 MC. 13 A13 Adjust as in Step 1. 
4 201.0 MC. 203.75 MC. 11 All 

5 195.0 MC. 197.75 MC. 10 A10 ' 
6 189.0 MC. 191.75 MC. 9 A9 " 
7 183.0 MC. 185.75 MC. 8 A8 " 
8 177.0 MC. 179.75 MC. 7 A7 • 

85.0 MC. 87.75 MC. 6 AS . 
10 79.0 MC. 81.75 MC. 5 45 . 

11 69.0 MC. 71.75 MC. 4 A4 

12 63.0 MC. 65.75 MC. -.- 3 0 . 

13 57.0 MC. 59.75 MC. 2 A2 . 

2. OPERATING CONTROLS 

TABLE III 

iviODEL u.L_( 
C. 1 2 CO 

. R.F. TUNER ALIGNMENT 

955309 
FRONT CONTROLS 

k (C '' 

, ,e--C) 

,-
I . 

INNORTNCIS CONTROL- 
ADAUSTE INCTIJNE 

NIS  

FOCUS 

lEATO 

CM UST P.M« SE LECTS 
/ ST A T ION 

ON TTTTT CONTECA - ADJUSTS 
PICTURE CUD IT AIN, L NINT OP DANIA 

-OFF-TUC. CONTE.- TUNS I« CEIVE• 
Ue MO ADJUSTS SOUND VOL IN‘t 

-NOITIIONTAL IOLD CONTROL -  
TUC I•Ow NIS SINE TO SIDE. 

-YE AT .L MOLO CONTROL- Fie YENTA PICTURE 
IIFCAINNI UI AM 00•M 

CONTROL-  ADJUSTS RICTUS! FOCUS. 

0 
TOM 

LTNE AM, 

o 
AEI 
SCIE 

o 

DUN o 

NU 

UNTE/1014 o  

IJINARITT 

0 

ant, RING 

REAR CONTROLS 

FIGURE 4 - OPERATING CONTROLS 

CHASSIS PARTS LIST 
C-23 928006 1500 MMF 400V 

SCHE- C-24 928006 1500 MMF 400V 

mATIC C-25 910010 110 MMF ±20% 

Us:A- C-26 923071 . 001 MF 400V 

TION PT. NO. DESCRIPTION C-27 923061 . 01 MF 400V 
C-28 923061 . 01 MF 400V 

C-1 928006 1500 mmF 40CV C-29 923062 . 05 MF 400V 

C-2 928006 150C MMF 400V C-30 923067 . 1 MF 200V 

C-3 928006 1500 MMF 400i C-31 925114 8 MF 350V 

C-4 910015 270 MMF +10% c-32 923078 . 005 MF 400V 

C-5 PT.OF T-2 C-33 923066 . 25 MF 400V 

C-6 928006 1500 MMF 400V C-34 923066 . 25 MF 400V 

C-7 928006 1500 MMF 400V C-35 923061 . 01 MF 400V 

C-8 910015 270 MMF i10% C-36 923062 . 05 MF 400V 

C-9 PT.OF 7-3 C-37 910015 270 MMF ±10% 

C-10 928006 1500 MMF 400V C-38 923073 .05 MF 600V 

C-11 928006 1500 MMF 400V C-39 923064 . 1 MF 400V 

C-12 910015 270 MMF +10% C-40 923062 .05 MF 400V 

C-13 928006 1500 MMF 400V C-41 923062 . 05 MF 400V 

C-14 928006 1500 MMF 400V C-42 910027 .001 MF 500V 

C-15 910015 270 MMF ±10S C-43 923066 . 25 MF 400V 

C-16 910100 100 MMF +10% c-44 923062 . 05 MF 400V 

C-17 923080 . 25 MF 200V C-45 910027 . 001 MF 500V 

C-18 910130 10 MMF +10% C-46 910010 110 MMF ±20% 

C-19 900044 3-35 MMF C-47 923077' . 005 MF 600V 

C-20 928006 1500 MMF 400V C-48 910023 780 MMF +10% 

C-21 928006 1500 MMF 400V C-49 910017 470 MMF +10% 

C-22 910031 68 MMF ±20% C-50 923079 .001 MF 600y 

©John F. Rider 



CHASSIS PARTS LIST ( continued) 

SCHE-

MATIC 

LOCA-

TION PT. NO. 

C-51 

C-52 

C-53 
C-54 

C-55 

C-56 

C-57 

C-58 

C-59 

C-60 

C-61 

C-62 

C-63 

C-64 

C-65 

C-66 

C-67 

C-68 

C-69 

C-70 

C-71 
C-72 

C-73 

C-74 

C-75 

C-76 

C-77 

C-78 

C-79 

C-80 

C-81 

C-82 

C-83 

C-84 

C-85 

C-86 

C-87 

C-88 

F-1 

L-1 

L-2 

L-3 

L-3 
L-4 

L-5 

L-5 

L-6 

L-7 

L-8 

L-9 
L-10 

L-11 

L-12 

L-13 

L-14 

L- I5 

L-16 

L-17 

L-18 

L-19 

923067 

923073 

923074 

923073 

925099 

925128 

925129 

925132 

925133 

PT.OF C-57 

925127 

925127 

925131 

PT.OF C-63 

PT.OF C-64 

925134 

925114 

923075 

923062 

92078 

923078 

923094 

923073 
923073 

925072 

925114 

923075 

923061 

923079 

925097 

922015 

928006 

928006 

928006 

928006 

923071 

DESCRIPTION  

.1 

.05 

.035 

.05 

80 

80 

80 

80 

60 

80 

40 

40 

40 

80 

40 

80 

60 

8 
.01 

.05 

.005 

.005 

.004 

.05 

.05 

10 

8 

.01 

.01 

.001 

1000 

1000 

.01 

1500 

1500 

1500 

1500 

.001 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 
MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MF 

MMF 

MMF 

MMF 

MMF 

MF 

200V 

600V 

600V 

600V 

150V 

150V 

300v 

300V 

300V 

300V 

450V 

450V 

450V 

300V 

450V 

300V 

300V 

350V 

600V 

400V 

400V 

400V 

600V 

600V 

600V 

50V 

350V 

600V 

400V 

600V 

15V 

15V 

400V 

400V 

400V 

400V 

400V 

400V 

808170 FUSE - 1/4A - 250V - 3AG 

705014 R.F. CHOKE 

705014 R.F. CHOKE 

1720078 OR 720079 

708097 1720078 OR 
720079 

708096 

708097 

708095 

FURNISHED 

AS PART OF 

470421 

708099 

708092 

708094 

705009 

708082 

708003 

737011 

708099 

4TH VIDEO I.F. 

4TH VIDEO I.F. 

PEAKING COIL - 

5TH VIDEO I.F. 

5TH VIDEO I.F. 

PEAKING COIL - 

PEAKING COIL - 

PEAKING COIL - 

DEFLECTION YOKE - VERT. COILS 

DEFLECTION YOKE - HOR. COILS 

FOCUS COIL 

PEAKING COIL - 330 uh 

PEAKING COIL - 150 uh 

PEAKING COIL - 125 uh 

R.F. CHOKE - 3 mh 

SIZE COIL 
LINEARITY COIL 

FILTER CHOKE 
PEAKING COIL - 330 uh 

COIL 

COIL 
45 uh 

COIL 

COIL 

75 uh 

45 uh 

180 uh 

P-2 505040 CONNECTUR PLUG - SPEAKER 

P-3 505007 PLUG - INTERLOCK SWITCH 

P-4 505021 PLUG - PT.OF PROJ.UNIT(470421) 

P-5 505019 PLUG - PT.OF HF-VOLT.UNIT(470419) 

R-1 

R-2 

R-3 

R-4 

R-5 

R-6 

R-7 

R-8 

R-9 

R-10 

R-11 

R-12 

R-13 

R-14 

R-15 

R-16 

R-17 
R-I8 

R-19 

R-20 

R-21 

R-22 

R-23 

R-24 

R-25 

R-26 

R-27 

R-28 

R-29 

R-30 

R-3I 

R-32 

R-33 

R-34 

R-35 

R-36 

R-37 

R-38 

R-39 

R-40 
R-41 

R-42 

R-43 

R-44 

R-45 

R-46 

R-47 

R-48 

R-49 

R-50 

R-51 

R-52 

R-53 

R-54 

R-55 

R-56 

R-57 

R-58 

R-59 

R-60 

R-61 

R-62 

330672 

340212 

340492 

340492 

340492 

330632 

340252 

340492 

340492 

330692 

340312 

340492 

360632 

340312 

330732 
340492 

341152 

340852 

340212 

340492 

340492 

340972 

340652 

370732 

340492 

340972 

340972 

340932 

351492 

390074-1 

340972 

341132 

340732 

341132 

340892 

340812 

340892 
341072 

341292 

330652 

341072 

341212 

341292 

340772 

340572 

PT.OF R-30 
330592 

341132 

341132 

394097 

341212 

341052 

390074-2 

341052 

341072 

340772 

340652 

330572 

360972 

341212 

340292 

330492 

5.600 OHM 

68 OHM 

1,000 OHM 
1,000 OHM 

1,000 OHM 

3,900 OHM 

100 OHM 

1,000 OHM 

1,000 OHM 

6,800 OHM 

180 OHM 

1,000 OHM 

3,900 OHM 

180 OHM 

10,000 OHM 

1,000 OHM 

#w 15% 
box 

bos 
bos 

#w ±10% 

*W -15% 

*W -110% 

*W ±10% 

*W ±10% 

¡W ±5% 

¡W ±10% 

¡W -110% 
1W ±5% 

*W i10% 

¡W -15% 

¡W 1-10% 
560,000 OHM 114 ±10% 

33,000 OHM ¡W ±10% 

68 OHM * W i10% 

1,000 OHM *W ±10% 

1,000 OHM ¡W -110% 

100,000 OHM iW ±10% 

4.700 OHM iW ±10% 

10,000 OHM 1W ±10% 

1,000 OHM ¡W ±10% 

100,000 OHM ¡W ±1011 

100,000 OHM ¡H ±10% 

68,000 OHM *W ±10% 

15 MEGOHM 114 ±20% 

1 MEGOHM VOL.CONT.-FRONT 

100,000 OHM ¡W ±10% 

470,000 OHM ¡W +10% 

10,000 OHM ¡W +10% 

470,000 OHM ¡W +10% 

47,000 OHM iW ±10% 

22,000 OHM *W .110% 

47,000 OHM ¡W +10% 

270,000 OHM ¡W +10% 

2.2 MEGOHM 1W +10% 

4,700 OHM ¡W +5% 

270,000 OHM ¡W +10% 

1 MEGOHM ¡W ±10% 

2.2 MEGOHM ¡W +10% 

15,000 OHM iW 110% 

2,200 OHM *W ±10% 

2,500 OHM CONTRAST CONT.-FRONT 

2,700 OHM *W ±5% 

470,000 OHM *W +10% 

470,000 OHM ¡W +10% 

3,300 OHM 4W +5% 

1 MEGOHM ¡W ±10% 

220,000 OHM ¡W +10% 

100,000 OHM BRIGHTNESS CONT.-FRONT 

220,000 OHM ¡W +10% 

270,000 OHM *W +10% 

15,000 OHM 1W +10$ 

4,700 OHM ¡W +10% 

2,200 OHM *W +5% 

100,000 OHM 1W +5% 

1 MEGOHM ¡W ±10% 

150 OHM ifel +10% 

1,000 OHM ¡W i5% 

SCHE-

MATIC 

LOCA-

TION 

R-63 

R-64 

R-65 

R-66 

R-67 

R-68 

R-69 

R-70 

R-71 

R-72 

R-73 

R-74 

R-75 

R-76 
R-77 

R-78 

R-79 

R-80 
R-81 

R-82 

R-83 

R-84 
R-85 

R-86 

R-87 

R-88 

R-89 

R-90 

R-91 

R-92 

R-93 

R-94 

R-95 

R-96 

R-97 

R-98 

R-99 

R-100 

R-101 

R-102 

R-103 

R-104 

R-105 

R-106 

R-107 

R-108 

R-109 

R-110 

R-111 

R-112 

R-113 

R-114 

R-115 

R-116 

R-117 

R-118 

R-119 

R-120 

R-121 

R-122 

PT. NO. DESCRIPTION 

330652 4,700 OHM ¡W +5% 

340892 47,000 OHM 1W +10$ 

330492 1,000 OHM *W +5% 
341052 220.000 OHM ¡W +10% 

341052 220,000 OHM ¡W +10$ 

330972 100,000 OHM 1W +5% 

330972 100,000 OHM *W i5% 

371132 470,000 OHM 1W +10% 

340892 47,000 OHM ¡W +10% 

390074-3 50,000 OHM HOR.HOLD CONT.-FRONT 

341132 470,000 OHM *W /10% 

371132 470,000 OHM 1W ±10% 

340732 10,000 OHM ¡W +10% 
390035 20,000 OHM HOR.D4VE CONT.-REAR 

341132 470,000 OHM ¡W ±10% 

397027 100 OHM 2W +10% 
397070 18,000 OHM 2W +10% 

394007 7,500 OHM 25W +5% 

394103 15 OHM +10% 

394103 15 OHM +10% 
394060-7 150 OHM 10W +20% 

394092 200 OHM 5W +10% 

394052 105 OHM 5W +10% 

394092 200 OHM 5W +10% 

PT.OF R-85 600 OHM 6W +10% 
390074-4 750 OHM FOCUS CONTROL- FRONT 

394044 2,50C OHM 10w ±101 
340812 22,000 OHM ¡ W 11.0% 
340972 100,000 OHM ¡W ±10% 

340812 22,000 OHM *W ±101 

340652 4,700 ¡W ±10$ 

331252 1.5 MEGOHM ¡W ±5% 

PT.OF R-72 1 MEGOHMVERT.HOLDCONT.-FRONT 

390038 

341132 

340692 

341372 

390039 

340352 

397043 

340892 

341332 

341332 

341212 

341212 

340932 

340972 

341332 

341212 

340812 

390033 

390054 

340772 

394060-9 

341072 

340812 

341012 

340772 

340492 

340612 

2 MEGOHMVERLSIZE CUNT.-REAR 

470,000 OHM ¡W ±101 

6,800 OHM ¡W ±10% 

4.7 MEGOHM ¡ W 110% 

5,000 OHM VERT.LIN.CONT.-REAR 

270 OHM ¡ W ±10% 
10.000 OHM 3w ±10% 
47,000 OHM ¡W ±10% 

3.3 MEGOHM ¡W ±10% 

3.3 MEGOHM ¡ W -110% 

I MEGOHM ¡ W ±M% 

1 MEGOHM ¡ W bol 
68,000 OHM 1W ±M% 

100,000 OHM 1W ±0% 
3.3 MEGOHM ¡ W ±10% 

I MEGOHM ¡W ±10% 

22,000 OHM ¡W ¡IO% 

30 OHM VERT.CENT.CONT.-REAR 

30 OHM HOR.CENT.CONT.-REAR 

15,000 OHM ¡ W -110% 

150 OHM 3W -110% 

270,000 OHM ¡W +101 

22 000 OHM iW +10% 

150,000 OHM ¡W +10% 

15.000 OHM ¡W +10% 

1,000 OHM ¡W +10% 
3.300 OHM ¡W +10% 

SCHE-

MATIC 

LCCA-

TION PT. NO. DESCRIPTION 

SP- 1 180050 SPEAKER - PM - 12' 

SW- 1 PT.OF R-30 ON-OFF SWITCH 

TUNER 470469-1 TV TUNER ASS'Y - STANDARD 

7-2 720042 

T-3 720042 

T-4 720081 

T-5 1 708017 OR 

T-5 708018 

T-6 734018 

T-9 738042 

T-10 1738012 OR 

T-10 738013 

T-11 738004 

T-12 738010-1 
T-13 730014-1 

V-1 800533 

V-2 800533 
V-3 800533 

V-4 800533 

V-5 800541 

V-6 800533 

V-7 800038 

V-8 800430 

V-9 800026 

V-10 800380 

V-11 800541 

V-12 800380 
V- I3 800004 

V- I4 800011 

V-15 800380 

V- I6 800016 

V-17 800533 

V-18 800533 

V-19 800035 

V-20 800270 
V-21 

V-22 800536 

V-23 800535 

V-24 800160 

V-26 800033 

800004 

V-28 810004 

V-29 817005 

V-30 8/7004 

V-31 817005 

V-32 817004 

X-1 585039 

X-2 508100 

X-3 500005 

X-u 500431 

X-5 500011 

2ND VIDEO I.F. TRANSFORMER 

3RD VIDEO I.F. TRANSFORMER 

SOUND I.F. TRANSFORMER-4.5 MC 

DISCRIMINATOR COIL - 4.5 MC 

DISCRIMINATOR COIL - 4.5 MC 

SOUND OUTPUT TRANSFORMER 

HORIZ. OSC. TRANSFORMER 

HORIZ. OUTPUT TRANSFORMER 

HORIZ. OUTPUT TRANSFORMER 

VERT. OSC. TRANSFORMER 

VERT. OUTPUT TRANSFORMER 

POWER TRANSFORMER - 

VACUUM 

VACUUM 

VACUUM 

VACUUM 
VACUUM 

VACUUM 

VACUUM 

VACUUM 

VACUUM 

VACUUM 

VACUUM 

VACUUM 

VACUUM 

VACUUM 

VACUUM 

VACUUM 

VACUUM 

VACUUM 

VACUUM 

VACUUM 

TUBE 

TUBE 

TUBE 

TUBE 

TUBE 

TUBE 

TUBE 

TUBE 

TUBE 

TUBE 

TUBE 

TUBE 

TUBE 

TUBE 

TUBE 

TUBE 

TUBE 

TUBE 

TUBE 

TUBE 

- 6AU6 

- 6AU6 

- 6AU6 

- 6AU6 

- 6AL5 

6AU6 
65 

6SQ7GT 

- 25: 7GT 

- 6AL5 

- 6SN7G1 

- 68G6-G 

- 5V4G 

- 6SN7GT 

- 6K6-GT 
- 6AU6 

- 6AU6 

- 6T8 

- 6V6-GT 

VACUUM TUBE - 6J6 

VACUUM TUBE - 6AG5 

VACUUM TUBE - 5Y3GT 

VACULM TUBE - 6SR7 

VACHUM TUBE - 68G6-G 

TELEVISION TUBE - 3NP4 

SELENIUM RECTIFIER - 200 MA 

SELENIUM RECTIFIER - 250 MA 

SELENIUM RECTIFIER - 200 MA 

SELENIUM RECTIFIER - 250 MA 

SOCKET & CABLE ASS'Y 

SOCKET - SPEAKER 

SOCKET - INTERLOCK SWITCH 

SOCKET - MOLDED OCTAL 

SOCKET - HIGH VOLTAGE UNIT 

MODEL 649A, 
Ch. 120094 
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CABINET PARTS LIST 

DESCRIPTION PART NO. 

Cabinet 140350 

Tail Piece Assembly 470439 

Optical Box 470481 

Tube - 3NP4 810004 

Cable and Socket 585039 

High Voltage Unit 470419 

Mounting Plate for Projection Box Assembly 410559 

Plug - 4 Prong 505019 

Plug Shell 410504 

Plug - Octal 565021 

Masonite Back 560128 

Mirror 635027 

Gasket - Mirror 445013 

Mounting Strip - Mirror 413559 

Screen 450086 

Cardboard Mask - Screen 575609 

Mounting Strip - Screen 413559 

Selector Escutcheon 520103 

Knob - Brightness - Focus 450046S 

Knob - Vert. Hold - Contrast 450045 

Knob - Horiz. Hold - Off Vol. 45004IS 

Knob - Selector 450051- IS 

Knob - Fine Tuning 450044 

Speaker 12" 180050 

Connector Plug - Speaker 505040 

Shell Holder Assembly 470339 

Socket - Interlock 500005 

Line Cord and Plug 583014 

Cable Clamp — Plastic 460117 

TABLE iv . CABINET PARTS LIST 

PROJECTION 
UNIT 

FRONT 

TUBE LOCATIONS 

DEFLECTION YOKE L- 9, I0 HIGH SVHOILETLADGEED LEAD 
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V- 28 
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  C)6AU6 
6T8 
6V6GT 
X-2 SPEAKER SOCKET 

POWER TRANSFORMER T-13 

06AR5 
C)6AU6 

5Y3GT 

6K6GT 

FIGURE 5 TUBE LOCATION DIAGRAM 

MODEL 649A, 
Ch. 12009:, 
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VOLTAGE AND RESISTANCE READINGS 

FOR CHASSIS 120094-A - MODEL 649 A 

-.•10DEL C. , 
Ch. 

The voltage and resistance measurements listed below are for chassis 120094-A 

with no triangle code number. 

Due to component variations, voltage and resistance readings may vary slightly 

from those given in tables here. Slight variations may also be noticed if 

chassis is not coded as stated above. 

CONDITIONS FOR TAKING VOLTAGE AND RESISTANCE READINGS: 

I. Antenna disconnected and antenna terminals shorted. 

2. Line voltage 117 volts. 

3. All controls in position for normal picture. 

4. All measurements taken with a vacuum tube voltmeter and ohmeter. 

5. All readings listed in tables were taken between points shown and chassis. 
6. Resistance readings are given in ohms unless otherwise noted. 

7. N.C. denotes no connection. 

RESISTANCE READINGS FOR CHASSIS I20094-A 

:3 YmB OL 
TUBE PIN N O. 

PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 

V-1 500K 0 0 0 20K 20K 80 

V-2 600K 0 0 0 20K 20K 100 

V-3 2.5 0 0 0 20K 15K 200 

V-4 0 0 0 0 18K 18K 200 

V-5 0 4.5K 0 0 0 0 30K 

V-6 1M 0 0 0 15K 15K 1.0 

V-7 2M 40K 0 0 20K 0 N.C. 

V-8 0 500K 25K 25K 1M 1M 0 0 

V-9 60K 0 250K 0 0 50K 2M 0 0 

V-10 INF. 950K I40K 1M 6K 40K 0 0 

V-11 INF. INF. 0 0 180K 40K 200K 

V-12 150K 8.0 35K 150K 500K 50K 0 0 

V-13 N.C. 0 50K 1M 600K 40K 0 30K 

V-14 20K 20K N.C. 15K N.C. 15K 20K 20K 

V-15 2M 1.5M 50K 0 20K 150K 0 0 

V-16 N.C. 0 20K 20K 4M 40K 0 50K 

V-17 4.0 0 0 0 11K 11K 70 

V-18 84 0 0 0 13K 5K 0 

V-19 90K 90K 200K 0 0 N.C. 0 15M 500K 

V-20 0 0 100K 150K 500K 100K 0 0 

V-24 20K 20K N.C. 10K N.C. 10K 20K 20K 

N. C. Deno tes 'No Connection" INF. Deno tes 'In f in ty' 

VOLTAGE READINGS FOR CHASSIS I20094-A 

SYMBOL 
TUBE P I N N 0. 

PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 

V-1 -0.6 0 F IL. Fl L. 88 88 0.5 

V-2 -0.7 0 FI L. FIL. 88 88 0.5 

V-3 0 0 FIL. Fl L. 714 88 1.0 

V-4 0 0 FIL. FIL. 125 125 1.0 

V-5 0 -0.4 FIL. Fl L. 0 0 -0.6 

V-6 -1.5 0 Fl L. FIL. 130 150 0 

V-7 -230 -240 F IL. Fl L. -50 0 N.C. 

V-8 0 -240 -240 -280 -320 -O. 3 FIL. Fl L. 

V-9 90 0 0 Fl L. FIL. 30 -0.5 0 Fl L. 

V-10 -190 -160 -185 -150 -30 -180 Fl L. FIL. 

V-11 -190 -190 Fl L. FIL. -190 -190 -190 

V-12 -185 -0.2 -185 -230 -130 _ -185 FIL. FIL. 

V-13 N.C. Fl L. -230 -230 -245 -240 FIL. -7 

V-14 230 230 N. C. 150 N.C. 150 230 230 

V-15 -270 -60 240 0 7.5 3.0 Fl L. FI L. 

V-16 N.C. Fl L. 8.0 8.0 -215 -210 FIL. -210 

V-17 0 0 FIL. Fl L. 90 90 0.5 

V-18 -0.2 0 FIL. FIL. 90 30 0 

V-19 -O. 2 -O. 2 Fl L. FIL. 0 N.C. 0 -0.7 62 

V-20 0 FIL. 250 230 -12 -13 FIL. 0 

V-24 N.C. 370 N.C. 340 A.C. N.C. 340 A.C. N.C. 370 

N. C. Deno tes "No Connection" FIL. Deno tes "Filament" 
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VOLTAGE READINGS FOR CHASSIS 120118-8 

SYMBOL 
TUBE PIN NUMBER 

PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 . A . PIN 10 PIN 11 PIN 12 

V-1 -2.5 1.2 0 6.3 A.C. 100 115 1.2 
le .I 

V-2 -0.7 0.4 0 6.3 A.C. 110 110 0.4 

V-3 0 0 0 6.3 A.C. 115 115 1.0 

V-4 -175 0 -175 -175 1.0 -175 -175 

V-5 -175 -175 -175 -175 0 0 -175 

V-6 -170 -170 -175 -175 0 -145 -170 

V-7 -0.7 -0.7 0 6.3 A.C. 0 N.C. 0 -0.7 49 

V-6 N.C. .22 A.C. -70 -65 -170 N.C. *22 A.C. -170 

V-9 -175 -175 -175 -175 -90 -40 -175 

V-10 -140 -175 -175 .5.6 A.C. .5.6 A.C. 60 -170 -175 *5.6 A.C. 

V-11 -170 -175 -170 .5.6 A.C. *5.6 A.C. -180 -175 -175 *5.6 A.C. 

V-12 -175 -175 -180 -190 -4.5 -180 *12 A.C. *12 A.C. 

V-13" -14 160 1 -70 210 0 .12 A.C. *12 A.C. 

V-14 N.C. 18 A.C. -180 N.C. -200 -200 *18 A.C. 85 

V-15 N.C. N.C. 260 N.C. 115 N.C. *24 A.C. *24 A.C. 

V-16 DO NOT MEASURE 

V-17 -120 -180 -165 .12 A.C. .12 A.C. 215 -160 -150 N.C. 

V-18 o -160 245 -150 6.3 A.C. 

V-19 N.C. 140 310 A.C. N.C. 140 N.C. 310 A.C. N.C. 

• Measured between filament pins on tube socket. 

•• All measurements of v-13 socket pins taken from points to 13 minus. 

RESISTANCE READINGS FOR CHASSIS 120118-8 

SYMBOL 
TUBE PIN NUMBERS 

PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 PIN 10 PIN 11 PIN 12 
› 
V-1 1M 220 0 0 75K 70K 220 

V-2 1M 40 0 0 60K 60K 40 

V-3 3 o o o 60K 60K 150 

V-4 20K 60K 20K 20K 150 25K 30K 

V-5 20K 20K 20K 20K 2 0 25K 

V-6 120K 20K 20K 20K 2 20K 20K 

V-7 120K 120K 220K 0 0 N.C. 0 12M 500K 

V-8 N.C. INF. 70K 70K 600K N.C. INF. 25K 

V-9 1.8M 20K 20K 20K 30K 10K 25K 

V-10 50K 200K 20K INF. INF. 60K 1M 20K INF. 

V-11 40K 22K 1.2M INF. INF. 60K 3M 22K INF. 

V-12 3M 15K 22K 1.544 12K 22K INF. INF. 

V-13 1.244 70K 350K 300K 15M 22K INF. INF. 

V-114 N.C. INF. 20K N.C. 1.244 1.244 INF. 50K 

V-15 N.C. N.C. 20M N.C. 50K N.C. INF. INF. 

V-16 N.C. INF. N.C. N.C. N.C. N.C. INF. N.C. 

V-17 3M 150K 120K INF. INF. 18M 1.244 25K 

V-18 0 1.2 M 1744 130K 0 

V-19 N.C. 50K 20K N.C. 50K N.C. 20K N.C. 

N.C. Denotes no connection. 

INF. Denotes infinity. 

The voltage and resistance measurements listed below are for chassis 120118-8 
stamped with triangle code 8. 

Due to component variations, voltage and resistance readings may vary slightly 

from those given in tables here. Slight variations may also be noticed if 
chassis is not coded as shown above. 

CONDITIONS FOR TAKING VOLTAGE AND RESISTANCE READINGS: 

I. Antenna disconnected and antenna terminals shorted. 

2. Line voltage 117 volts. 
3. All controls in position for normal picture. 

4. All measurements taken with a vacuum tube voltmeter and ohmeter. 

5. All readings listed in tables were taken between points shown and chassis. 
6. Resistance readings are given in ohms unless otherwise noted. 

7. N.C. denotes no connection. 

I. GENERAL DESCRIPTION (See figure 11 

Model 650 uses chassis 1201I3C * and 1201188. Model 654 uses chassis 1201188 
only. Both models use a l2 inch direct view kinescope tube type l2LP4 and both 
are housed in wooden cabinets. Model 650 is a table model television receiver while 

model 654 is a consolette receiver. These models feature Built- 1n Antenna, Inter-

Carrier Sound, Automatic Gain Control and Miracle Picture Lock. 

* For all information pertaining to chassis 1201I3C refer to Service Manual on 

models 614, 637, 644 and 647. 

a. Tuner - Tuners 470606 and 470607 are used in the above mentioned models. 

Information pertaining to tuner 470607 will be found on pages 9 and 10 
It uses a type 6J6 as the oscillator and converter ( V211 and a type 6AG5 
as the r-f amplifier ( V22). This tuner contains the first i-f transformer 

(T-A), which is an overcoupled unit. Tuner 470606 will be used in later 

sets, therefore, information on this tuner will be released at a futuredate. 

b. Video I- F Amplifiers - Both video ( 25.75MC.) and audio ( 21.25MC.) i-f car-

riers are amplified by the video i-f stages. Two stagger-tuned i-f trans-

formers ( T1 and T2) and an over-coupled i-f ( 13) complete the i-f amplifier. 
(T3) feeds the video detector and AGC ( V4). ( TI) is proviaed with a 

(21.25MC.) trap. 

OSC. 
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c. Video Detector and Amplifiers - The output of the video-detector ( V4A), 

one-half of a type 6AL5, is coupled to the first video amplifier ( V9). 

The output of the second video amplifier ( VIOA), feeds the grid of the 

kinescope ( VI8). 

NOTE: The 1201188 chassis is also used in some sets on models 644C and 647B. 

See service note covering models 614, 637, 644 and 647 for photographs 

and cabinet parts list. 

d. Intercarrier Sound - The ( 4.5MC.) heterodyne between video and audio i-f 

carriers ,is taken from the shunt- tuned circuit ( L3,C16) at the output of 

the video detector. The ( 4.5MC.) signal feeds the sound i-f amplifier ( V5), 

whose output is connected to the limiter ( V6). The discriminator ( V71 feeds 

the output stage ( V8). 

e. AGC - The other half of the 6AL5 ( V4B) supplies a delayed AGC voltage to the 
r- f amplifier ( V221 and first and second video i-f amplifiers ( VI and V2). 

f. Sync and Deflection - The output of the first video amplifier ( V9-6AD6) 

feeds the first sync amplifier ( VIIA-12AU7). The output of this tube is 

then fed to the sync separator ( V118-12AU7) where it is then amplified by a 

chain of sync amplifiers ( VIOB-12AU7, VI2A-12SN7GT, and V12B-12SN7GT). The 

output of the fourth sync amplifier is then fed by means Of an intergrating 

network to the vertical oscillator ( V17A-12SN7GT) and also by means of a 

capacity voltage dividing network to the horizontal oscillator control tube 

(Miracle Picture Lock, VI3A-12SN7GT). 

The horizontal oscillator ( V13B-12SN7GT) is controlled by the horizontal 

oscillator control tube ( Miracle Picture Lock, VI3A-12SN7GT). This is done 

by properly phasing three wave forms at the input grid of ( V13A,See figure 2). 

The phasing coil C and D has a fly-wheel effect and helps greatly in stabi-

lizing the sync. A sawtooth voltage is built up across condenser ( C531 whiclp 

is charged through resistor ( R72) and is then coupled to the grid of the 

19BG6-G. The drive padder ( C55), adjusts the amount of sawtooth input re-

quired for most efficient operation of the 196G6-G. The damper tube ( VI5-

25W4GT) is effectively connected across the horizontal deflection yoke. 

NOTE: Care must be taken not to load these circuits too much due to excessive 

scope input capacity or low resistance, otherwise erroneous adjustments 

will result. 

g• 

956002 

FIGURE 2 COMPOSITE INPUT WAVEFORM AT CONTROL 

TUBE GRID OF V13A. ( OBTAINED BY 

USING A LOW CAPACITY PROBE). 

The vertical oscillator ( V17A, VI7B-12SN7GT) is controlled by the ver-

tical sync pulses fed to pin 4 of ( V17A-12SN7T). The output of ( V178) is 

fed to the vertical deflection yoke by means of a matching transformer, ( T9). 

High- Voltage Supply - The high- voltage supply is the conventional flyback type. 

The high- voltage winding of ( 781 is connected to the high-voltage rectifier 
(V16), a type 183GT, and produces about 9 kilovolts for the kinescope. 

h. Low- Voltage Supply - The low-Voltage supply uses a full-wave rectifier ( v19-

5U4G) and transformer ( T(0). A series arrangement is used to supply.a posi-

tive and negative voltage with respect to chassis. As a result, separate 

filament windings are used to keep the heater- cathode potentials within 

MODELS C)50B, 
Ch. -1:)0118B 

ratings, and the electrolytic filter condensers are not grounded to the 

chassis. ( V8, VII, VIO, VI3, VI4, VI5, VI7 and VI2) have their filaments 

connected in series directly across the line. 

i. Chassis Adjustments - These receivers are provided with normal vertical and 

horizontal adjustment controls. Vertical and horizontal centering however, 

is accomplished by mechanically adjusting the focus coil. 

Check of Miracle Picture Lock Alignment - Turn the horizontal hold control 

to the extreme clockwise position. The picture should remain in horizontal 

sync. Momentarily remove the signal by switching off channel then back aaair. 
Normally the picture will be out of sync. Turn the control counter-clockwise 

slowly. The number of diagonal black bars will be gradually reduced and when 

only 3 or 4 bars sloping downward to the left are obtained, the picture will 

pull into sync upon slight additional clockwise rotation of the control. Pull-

in should occur when the control is approximately 90 degrees from the extreme 

counter-clockwise position. The picture should remain in sync for approxi-

mately 90 degrees of additional counter- clockwise rotation of the control. 

If the receiver passes the above checks and the picture is normal and 

stable, the horizontal oscillator is properly aligned. Skip " Horizontal 

Oscillator Adjustment". 

k. Miracle Picture Lock Adjustment - Normally the adjustment of the horizontal 

oscillator is not considered to be a part of the alignment procedure, out 

since the oscillator waveform adjustment requires the use of an oscilloscope, 

it can not be done conveniently in the field. The waveform adjustment is 

made at the factory and normally should not require readjustment in the field. 

However, the waveform adjustment should be checked whenever the receiver is 

aligned or whenever the horizontal oscillator operation is improper. 

1. Horizontal Freouency Alignment - With a cl ip lead, short circuit the coil 

between terminals C and D of the horizontal osci:lator transformer lT7). 

Tune in a television station and sync the picture if possible. 

a) Turn the horizontal hold control ( R70) to the extreme counter-clockwise 

position. Adjust the ( T7) Frequency Adjustment under the chassis: so 

that the picture is just out of sync and the horizontal blanking appears 

in the picture as a vertical bar. The position of the bar is unimportant. 

See figure 3. 

b) Turn rhe hold control approximately one quarter of a turn from the extreme 

clockwise position and examine the width and linearity of the picture. If 

picture width or linearity is incorrect, adjust the horizontal drive con-

trol ( C55), the width control ( LS) and the linearity control IL9) until 

the picture is correct. If lC55, L8 or L9) was adjusted, repeat step tal 

above. 

J. 

FIGURE 3 
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. Horizontal Oscillator Waveform Adjustment - Remove the shorting clip from 

terminals C and D of ( 1-7'. Turn the horizontal hold control to the extreme 
counter-clockwise position. With a thin fibre screwdriver, adjust the Hori-

zontal Phasing Slug of ( T7 on the rear of the chassis until the horizontal 

blanking bar appears in the raster. 

a) Connect the vertical input of the scope in series with a 22,000 ohm de-

coupling resistor to terminal C of ( 1.71 and with the low side to chassis. 

Turn the horizontal hold control one quarter turn from the clockwise posi 

tion so that the picture is in sync. The pattern on the oscil oscope 

should be as shown in figure 4. Adjust the Horizontal Phasing Slug of 

IT71 until the two peaks are at the same height. During this adjustment, 

the picture must be kept in sync by readjusting the hold control if 
necessary. 

956003 

H7•1J 
INCORRECT INCORRECT 

c'r'1v 
CORRECT 

FIGURE 4 - HOPIMNTAL OSCILLATOR WAVEFORMS 

This adjustment is very important for correct operation of the circuit. 

If the broad peak of the wave on the oscilloscope is lower than the sharp 

peak, the noise immunity becomes poorer, the stabilizing effect of the tuned 

circuit is reduced and drift of the oscillator becomes more serious. On the 

other hand, if the broad peak is higher than the sharp peak, the oscillator 

is overstabilized, the pull- in range becomes inadequate and the broad peak 

can cause double triggering of the oscillator when the hold control approaches 

the clock-wise position. 

Remove the oscilloscope upon completion of this adjustment. 

2. TUBE COMPLEMENT (See figure 5) 

The tube complement of Chassis 1201188 is listed in the following table: 

TUBE COMPLEMENT FOR CHASSIS 1201183 

SYMBOL 
TUBE 
TYPE FUNCTION SYMBOL 

TUBE 
TYPE FUNCTION 

V1 6AG5 First video i-f amplifier V13 12SN7GT Miracle picture lock hor. osc. 

V2 6AG5 Second video i-f amplifier V14 198G6- G Nor, output amplifier 

V3 6AU6 Third video i-f amplifier V15 25W4G1 Nor. damper 

V4 6AL5 Video detector V16 183- CT 
8016 

N.V. rectifier 

V5 6AU6 Sound i-f amplifier V17 12SN7GT Vert. oscillator 

V6 6AU6 sound i-f limiter V18 12LP4 Kinescope 

V7 61'8 Sound Discr. d. a-f amplifier V19 5u4G Low voltage rect. 

V8 12L6GT Sound output 

V9 6AU6 First video amplifier V21 6J6 'A Converter 
i 
B Oscillator 

V10 12AU7 'A Second video amplifier V22 6AG5 R- f amptifier 

"13 Second sync amplifier 

V11 12AU7 "A First sync amplifier 

*8 Sync separator 

V12 12SN7GT 'A Third sync ampl. .1 clipper 

. 8 Fourth sync. ampl. è. clipper 

'NOTE: Looking at the schematic, left side of tube is referred to as (A) - the right side is 
referred to as .(8). 

4D-
X 3 

POWER 
TRANSFORMER 

T- I2 

I2AU 

I2A 

RAU.° 

e6AU6 eNCI 0  

D C) 6AU6 

6.619 

6221(9 

• 

I ON TRAP I 

FOCUS I 
COIL 

I LIO  

DÉFLECTIÓN 
I 1-000 

e? f2A-65 

v.63 
I2L P4 

(TELEVISION TUIE) 

06AGS 

le(>22 
NAGS 

6.16 OV-21 

FIGURE 5 - TUBE LOCATION DIAGRAM 

3. CHASSIS CONTROLS (See figure 6) 

a. Front - The front panel of Chassis 1201188 is provided with the fol lowing four 
controls: I. Selector, 2. Fine Tuning, 3. Contrast - R32, 4. Off-Volume - R26 - SW- 1 

b. Rear - The rear controls are as follows: 

I. Hor. Size - LE 4. Hor. Phasing - 17 7. Vert. Size - R90 
2. Hor. Linearity - L9 5. Hor. Hold - R70 8. Vert. Linearity - R95 
3. Hor. Drive - C55 6. Vert. Hold - R89 9. Focus - R30 

c. Centering - Centering, both vertically and horizontally, is accomplished by po-
sitioning of the focus coil which is mounted on a swivel bracket with an adjust-

ment arm protruding from the back cover cf the set. See figure 6. 
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ALIGNMENT 

r'r ,ON .R.CL - 
• R,, RE'E . ER ,N 

- 

.E 

FRONT PANEL CONTROLS 

- NE ',MING ' ONT.., 
AD.JSTS RECOVER 

,'OR BEST , CT,RE 

TO ENTER R CURE vERT,GA,,y 

OR mOR,ONTALLT Y. SCREEN 
tà0,11.157 THIS LEER 0.1150 NG 

...ONE SS 

,',RE 

HOP HOT TOR RUT VERT VERT VERT r.DCUS 

LIN ORCE RING HOLD HOLD SI,E tel 0  , 

REAR CONTROLS 

FIGURE 6 . FRONT AND REAR CONTROLS 

a. Equipment Required - A sweep generator, accurate marker generator, oscillo-
scope, and v.t.v.m. are required for alignment. The marker generator must 
be very accurate and supply frequencies of ( 4.5MC.), and ( 20 to 28MC.). 

b. Response Curves - The i-f response curves for the video i-f stages are shown 
in the alignment tables. 

C. Alignment Points - The location of all i-f transformers, tuned circuits, and 
trimmers is shown in figure 7. 

d. Sound I-F Alignment - 

(I I Set receiver to Channel 3. 

(2) Use accurate marker generator. 

(3) Return v.t.v.m. to B minus, not chassis. 

STEP 

SIGNAL GENERATOR INPUT MEASURING 

INSTRUMENT ADJUST PROCEDURE CONNECTION FREQUENCY 

1 Marker generator 
through . 001 mfd. 
to pin 2 of V4 
low side to B-. 

Marker-4.5 MC. Connect v.t.v.m. 
to junction of 
R19 and C17. Low 
side to 8-. 

C16 Peak for maximum response. Adjust 
generator input to produce one 
volt reading on v.t.v.m. 

2 . Marker- 4.5 MC. " 74 
(Top and 
bottom) 

Peak for max. response. 

3 marker generator 
through . 001 mfd. 
to pin one of V6 
(6AU6). % 

4.5 MC. max 
input 1 volt 

Vert, input of 
scope to junc- 
tion R24. C21, 
C22. Low side 
to chassis, 

75 
(Top and 
bottom) 

(a) Slightly detune discriminator 
secondary ( 7-5 bottom pt. 
708017, 7-5 top pt. 708018) 
until scope shows an increase 
in vert. deflection. 

(b) Adjust discriminator primary 
(T-5 top pt. 708017, 7-5 bot-
tom pt. 708018) for max. ver-
tical deflection. 

(e) Adjust discriminator secon-
dary for minimum vert, de-
flection. 

e. Video I- F Alignment - 

(I) Set receiver to Channel 3. 

(2) Connect 3 volt bias battery from junction of RI, R6, and RII ( negative 
terminal) to chassis ( positive terminal) for step 5. 

T,'110)EU:. 
12C1r7))5 

e 72. 

13) Waveforms may be inverted depending on number of stages in the vertical 

amplifier of the scope being used. 

STEP 

SIGNAL GENERATOR INPUT MEASURING 

INSTRUMENT ADJUST PROCEDURE CONNECTION FREQUENCY 

1 Lightly couple 
marker gen. to 
pin 1 of v3; 
sweep gen. from 
Din 1 to chassis, 
through . 001 mfd. 

Sweep- 23.5 MC. 
(10 MC. sweep) 
Marker- 25.75 

MC. 

Connect vertical 
input of scope 
through 10K re- 
sistor to junc- 
tion of Li, R16, 
and C16. Low 
side to chassis, 

74 
(Too and 
bottom) 

Set marker as 
shown on re-
sponse curve; 
marker should 
be 105 down. 

Adjust sweep 25.75 MC. 
generator in-
put to produce MARKER 

one volt at  __ _ _ 
junction of 
Ll,R16,and C16. 

2 Connect marker 
and sweep 9ener- 
ators to pin 1 
of V2, through 
.001 mfd. Low 
side to chassis. 

Sweep- 23.5 MC. 
(10 MC. sweep) 
marker- 25.25 

MC. 

" 13 Set marker as 
shown on re- 25.25 Mc. 
sponse curve. mmuern 

3 Sweep generator 
coupled to con- 
verter ( V27) in- 
put, using three 
turn loop slipped 
over tube. Marker 
gen. in parallel. 
Low side to chas- 
sis. 

Sweep- 23.5 MC. 
(10 MC. sweep) 
Marker- 25.75 

MC. 

Connect scope 
through detector 
network to Pin 1 
of V2. Low side 
to chassis. 

Ti 
(L7 and 

L9) 

Set marker as 
shown on re-
sponse curve. 

25.73 mc. 

MARKER 

_ _ _  

4 " Sweep- 23.5 MC. 
(10 MC. sweep) 
Markers- 22.8 

and 21.25 MC.of 

Connect scope 
through detector 
network to Pin 1 

V3. Low side 
to cn.ssis. 

72 
(Top and 
bottom) 

Adjust primary 
of 72 ( Top) to 

22.8 MC. 
position 22.8 

MARKER 
MC. marker; ad-
iust 12 trap 
Bottom) to PO- I. 25 MC 

ARK ER 
sition 21.25 
MC. marker _   - 

5 . 

Connect AGC bias 
battery as indi- 
cated above. 

Sweep- 23.5 MC. 
(10 MC. sweep) 
Markers- 25.75 
and 22.25 MC. 

Connect scope 
through 10K re- 
sistor to junc- 
tion of L1, R15, 
and C15. Low 
side to chassis. 

T2, 
73 

Adjust 12 ( TOP) 
and 73 to give 
overall response 

shown. 72 le.rsme 2.1..-amc 
(Top) ad- klikill 

14 MAAS,. a il. 
justs band-, y 
width; T3 e%* vlermc 
positions p.i.dt guru! el 

i.- 3.3 hic -.1 
video car-  
rier ( 25.75 
MC.) depend-
ing on accu-
racy of ad-
ju§tment of 
111(25.75 MC. 

marker). 

f. R- f 

III 

Alignment - 

Set fine tuning control to 50% rotation ( approximately at 

oscillator slugs. Retain this setting for all channels. 

(2) Use 300 ohm carbon resistor as dummy antenna. 

(3) Couple marker generator in parallel with sweep generator. 

(4) Use 10 MC. sweep for sweep generator. Couple generator to antenna terminals 

of receiver. 
(5) Connect vertical input of scope in series with 10K resistor to junction of 

LI, RI5, and C34. 
(6) .A14, A15, Al6 are r- f amplifier and converter trimmers and are adjusted on 

Channel ( 2; A13- A2 are oscillator slugs for the corresponding channels. 

center) to expose 
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STEP 

SIGNAL GENERATOR INPUT 

CHANNEL ADJUST PROCEDURE SWEEP GEN. MARKER GEN. 

1 207.0 MC. 209.75 MC. 12 412 Adjust for placement of 21.25 MC. 
marker as per overall response curve. 

2 ' ' 12 414, 
415, 
416 

Adjust shape of overall response curve 
for maximum amplitude and bandwidth. 

3 213.0 MC. 215.75 MC. 13 413 Adjust as in Step 1. 

4 201.0 MC. 203.75 MC. 11 All • 

5 195.0 MC. 197.75 MC. 10 410 ' 

6 189.0 MC. 191.75 MC. 9 A9 • 

7 183.0 MC. 185.75 MC. 8 AB • 

8 177.0 MC. 179.75 MC. 7 A7 . 

9 85.0 MC. 87.75 MC. 6 A6 ' 

10 79.0 MC. 81.75 MC. 5 45 . 

11 69.0 MC. 71.75 MC. 4 44 . 

12 63.0 MC. 65.75 MC. 3 A3 ' 

13 57.0 MC. 59.75 MC. 2 42 . 

15 

4. 5 MC. 

(Tor ANO OOTTOIN) 

15 

4. 5 MC. 

(Poirroy. 70P 

SI C. - • 0 TI0114) 

Ae(S21 

100 NOT Alr,»UST , 

TUNER ALIGNMENT POINTS FIGURE 8 

14 

25.75 MC. 
(TAP AND OUtTON) 

e 

019 (1301'100 
/4. 5 MC. 

13 ( Bo Trost) 
: 

I s...• 25. 25 MC. 

• •  12 
0 22. 6 MC. (TOP) 

21.25 MC. .( El< TOr) 

• 

L9 --16.@.Y. 

TI 

25.75 MC. 

L7 

® 
TOP OF CHASSIS 

T-4 
  FIGURE 7 - LOCATION OF ALIGNMENT POINTS 

A14 

A15 

All 

CHANNEL 

12 

100t IN34 

TO SCOPE 

TO TEST POINTS 

ON DIASSIS 

(SUP LEADS 
«RV mown 

FIGURE 9 . SCOPE DETECTOR 

A A 

AIS MO 

5-3 

IOU 13 o 

§2200 

A2-41,13 

4700 

2200 

AI6 

5-3 

loi 

3-5 

L5 

TI 

14.! ISM a. 

1000 

4700 

L9 

-11000 

950142-2 
270 

FINE TUNING 

ITO VII 

RED 
ITO 641 

FIGURE lo . TUNER SCHEMATIC DIAGRAM 
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CABINET PARTS LIST - MODELS 650 AND 654 

I 

6.34.C. 

  GREEN 

(TOAGC) 

DESCRIPTION 

PART NO 

DESCRIPTION 

PART NO. 

MODEL 650 MODEL 64 MODEL 650 MODEL 654 

Cabinet 140333 140349 Knob - selector 450073 450073 

Cabinet Back ( chassis 
120113C) 

5601214 -- Knob - fine tuning 450074 450074 

Cabinet Back ( chassis 
1201180 

5601218 560122 Connector Plug - speaker 505040 505040 

Speaker 180041 180050 1 Escutcheon - selector 520103 520103 

Metal Mask 410911 410911 Glass Panel 520124 520124 

Escutcheon-off-vol -contrast 450028 450028 Line Cord 583206 583206 

Knob - contrast 450071 450071 Shielded Lead - speaker 580530 .580108 

Knob - volume 450072 450072 Twin Conductor Lead 580689 580689 
_ 

5. PARTS LIST 

ITEM PT. NO. DESCRIPTION ITEM PT. NO. DESCRIPTION 

C-1 928006 928006 1500 MMF 400V C-19 99= 1521 021000 E  400V 
C-2 C-20 1500 MMF 400V 

C-3 928109 .005 MF 400V C-21 910028 

C-4 928006 1500 MMF 400V C-22 923079 6 .000115 F 0 

F 6400000VVV PT.OF 7-1 

C-5 910015 270 MMF 500V C-23 923061 
. . 00 

C-6 C-24 

C-7  92800e 1500 MMF 40CV C-25 923114 . 02 MF 400V 

.80 MF C-8 928006 1500 MMF 400V C-26 925165 250V 

C-9 910015 270 MMF 500V C-27 PT.OF C-31 25 MF 50V 

C-10 928006 1500 MMF 400V C-28 923077 . 005 .MF 101I5) 7F 600V 
400V C-11 928006 1500 MMF 400V 

.005 MF 4COV C-29 C-12 928109 47 MMF C-30 992225110616 

445500: 

C-13 910033 
.25 MF C-31 4400 MIF 40 MF 450V 

C-14 200V 925161 

450V 

923080 C-32 PT.OF C-30 

C-15 910130 10 MMF 4COV 
C-16 928006 1500 MMF 4004 C-33 PT.OF C-31 

C-34 PT.OF C-26 80 MF 250V 

C-17 900064 3-35 MMF C-35 922025 047 MF 400V 

C-18 910031 68 MMF 500V C-36 PT.OF C-32 F 10 450V 

MODELS (J50B, 654B, 
Ch. 1201185 ' 
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PARTS LIST (continued) 

ITEM PT. NO. 

C-37 922025 

C-38 910029 

C-39 922015 

C-40 922015 

C-41 923062 

C-42 923062 

C-43 923061 

c-44 923062 

C-45 910029 

C-46 910031 

C-47 923083 

C-48 923091 

C-49 923114 

C-50 922025 

C-51 910042 

C-52 922040 

C-53 910048 

C-54 910212 

C-55 900054 

C-56 923061 

C-57 923073 

C-58 923003 

C-59 923067 

C-60 923064 

C-61 923088 

C-62 923088 

C-63 923079 

C-64 923077 

C-65 922014 

C-66 922024 

C-67 922008 

C-68 910027 

C-69 PT.OF C-30 

C-70 923077 

C-71 PT.OF C-26 

C-72 PT.OF C-31 

C-73 910045 

C-74 910090 

C-75 923102 

C-76 922024 

C-77 923073 

C-78 928006 

DESCRIPTION 

.047 MF 

150 MMF 

.01 MF 

.01 MF 

.05 MF 

.05 MF 

.01 MF 

.05 MF 

150 MMF 

68 MMF 

.002 MF 

.2 MF 

.02 MF 

.047 MF 

180 MMF 

.01 MF 

1500 MMF 

390 MMF 

25-300 MMF 

.01 MF 

.05 MF 

000::. MF 

.1 MF 

.1 MF 

.002 MF 

.002 MF 

.001 MF 

.005 MF 

.1 MF 

.033 MF 

.1 MF 

1000 MMF 

100 MF 

.005 MF 

10 MF 

10 MF 

5 MMF 

50 MMF 

.5 MF 

-033 MF 

.05 MF 

1500 MMF 

F-1 808170 OR FUSE 

F-1 808050 

400V 

500V 

400V 

400V 

400V 

400V 

400V 

400V 

500V 

400V 

200 

400V 

400V 

400V 

600V 

400V 

600V 

10KV 

200V 

400V 

6004 

600V 

600V 

60CV 

200V 

600V 

400V 

100V 

600V 

450V 

450V 

1000V 

500V 

200V 

600V 

600V 

400V 

FUSE 4 A. 250V - ) AG 

I-1 708086 ION TRAP 

L-I 720109 

L-2 705014 

L-3 708096 

L-4 708097 

L-5 708143 

L-6 708096 

L-7 708095 

L-8 708114 

L-9 708082-1 

L-10 708037 

L-111 

L-12 708130 OR 

L- II 70813OR 

L-12 

L-13 737011 

3RD VIDEO I.F. COIL 

R.F. CHOKE - 20 uh 

PEAKING COIL - 75 uh 

SOUND I.F. COIL - 45 uh 

FOCUS COIL 

PEAKING CCIL - 75 uh 

PEAKING COIL - 180 uh 

PEAKING COIL - 440 uh 

SIZE COIL 

LINEARITY COIL 

DEFLECTION YOKE - VERT. COILS 

DEFLECTION YOKE - HORIZ.COILS 

DEFLECTION YOKE - VERT. COILS 

DEFLECTION YOKE - HORIZ.COILS 

FILTER CHOKE 

ITEM PT. NO. DESCRIPTICN 

P-2 505040 CONNECTOR PLUG - SPEAKER 

P-3 505014 PLLG - INTERLOCK SWITCH 

R-1 

R-2 

R-3 

R-4 

R-5 

R-6 

R-8 

R-9 

R-10 

R-11 

R-12 

R-13 

R- I4 

R-15 

R-16 

R-17 

R-18 

R-19 

R-20 

R-21 

R-22 

R-23 

R-24 

R-25 

R-26 

R-27 

R-28 

R-29 

R-30 

R-3I 

R-32 

R-33 

R-34 

R-35 

R-36 

R-37 

R-38 

R-39 

R-40 

R-41 

R-42 

R-43 

R-44 

R-45 

R-46 

R-47 

R-48 

R-49 

R-50 

R-51 

R-52 

R-53 

R-54 

R-55 

R-56 

R-57 

R-58 

R-59 

R-60 

340492 

340672 

340412 

340212 

340492 

340492 

340732 

340652 

340152 

340492 

340492 

340632 

340292 

340492 

340692 

340852 

341212 

340272 

340972 

370650 

370730 

340972 

340972 

340932 

351492 

390144 

341132 

341132 

370312 

390139 

340012 

PT.OF R-26 

340572 

341212 

341032 

370792 

370612 

340572 

340732 

341072 

341212 

340292 

341032 

340792 

370652 

341212 

341292 

341072 

340892 

340812 

341132 

340892 

341212 

341292 

340732 

340612 

340572 

340652 

340712 

331192 

1.000 

5.600 

470 

68 

1,000 

1,000 

10,000 

4,700 

39 
1,000 

1,000 

3,900 

150 

1,000 

6,800 

33,000 

1 

120 

100,000 

4,700 

10.000 

100,00C 

100,000 

68,000 

15 

1 

470,000 

470.000 

180 

4,000 

10 

5,000 

2,200 

1 

180,000 

18,000 

3.30 0 
2,200 

10,000 

270.000 

1 

150 

180,000 

18,000 

4,700 

1 

2.2 

270,000 

47,000 

22,000 

470,000 

4/,000 

1 

2.2 

10,000 

3.3 00 

2,200 

4,700 

8,200 

820,000 

OHM i4 w+10% 

OHM kW 110% 

OHM kW 110% 

OHM kw +10% 

OHM kW 410% 

OHM kW +10% 

T10% OrM iW 

OHM kW 110% 

OHM kw i10% 

OHM kW 1101 

OHM kW 110% 

OHM kW 110% 

OHM iW 110% 

OHM kW +10% 

OHM kW 110% 

OHM 4 +10% 14 

MEGOHM iw ¡IO% 

OHM kW 110% 

ONM 4V/ 110% 

OHM 1W i10% 

OHM 1W 

OHM iW 11 00: 

OHM kW 110% 

OHM kW ±10% 

MEGOHM iW 120% 

MEGOHM VOL CONT.-FRONT 

OHM kW +10% 

OHM 4W 110% 

OHM 1W i10% 

OHM FOCUS CONT. 

OHM kW ±10% 

OHM CONTRAST CONT.-FRONT 

OHM kW 

11100: MEGOHM kW 

OHM iW +10% 

OHM 1W 110% 

OHM 1W 110% 

OHM kW 110% 

OHM iW +10$ 

OHM 4W 410% 

MEGOHM iW ±10% 

OHM kW 410% 

OHM iW 

1100: OHM kW 

OHM 1W 110% 

MEGOHM iW 11.01 

MEGOHM #14 i10% 

OHM kW 110% 

OHM kW ±10% 

OHM kW 1.10% 

OHM iW ±10% 

OHM kW 110% 

MEGOHM kW 110% 

MEGOHM kW 110% 

OHM 4t1 +10% 

OHM kW 

:II:: 

OHM 4w±10% 

OHM kW 

OHM #14 +10% 

OHM kW 15% 

ITEM PT. NO. 

R-61 331312 

R-62 331012 

R-63 331012 

R-64 330972 

R-65 341212 

R-66 340712 

R-67 340812 

R-68 331012 

R-69 331012 

R-70 390132 

R-71 341012 

R-72 370972 

R-73 341212 

R-74 341212 

R-75 341212 

R-76 340372 

R-77 397080-1 

R-78 394066 

R-79 341132 

R-80 371212 

R-81 340932 

R-82 390132 

R-83 340652 

R-84 340732 

R-85 340812 

R-86 340872 

R-87 340892 

R-88 340932 

R-89 390132 

R-90 390138 

R-91 331332 

R-92 341372 

R-93 340972 

R-94 340872 

R-95 390135 

Fi-96 370572 

R-97 341132 

R-98 340432 

k-99 340432 

R-100 340712 

R-101 39701L 

SP- 1 180041 

SP- 1 180050 

SW-1 PT.OF R-26 ON-OFF SWITCH 

2.7 

150,000 

150,000 

100.000 

1 

8,200 

22,000 

150,000 

150.000 

100,000 

150,00C 

100,000 

1 

1 

1 

330 

3,900 

3.5 
470.000 

1 

68,000 

100,000 

4,700 

10,000 

22,000 

39,000 

47,000 

68,000 

100,000 

3 

3.3 

4.7 

100,000 

39,000 

3,000 

2.200 

470,000 

560 

560 

8,200 

10,000 

DESCRIPTION 

MEGOHM iW 

OHM kW 

OHM kw 

OHM kW 

MEGCHM iW 

OHM iW 

OHM 4W 

OHM iW 

OHM kw 

OHM HOPIZ. 

OHM kW 

OHM 1W 

MEGOHM iW 

MEGOHM 4W 

MEGOHM kW 

OHM 4Vi 

OHM 2W 

OHM kW 

OHM kW 

MEGOHM 1W 

OHM 

OHM BRIGHTNESS 

OHM 4W 

OHM 4W 

OHM 

OHM iW 

OHM kW 

OHM 4V4 

OHM VERT. HOLD 

MEGOHN VERT.SIZE CONT. 

MEGOHM 414 15% 

MEGOHM kW 

OHM iW 

OHM iW 

OHM VERT. LIN. 

OHM 1w 

±5% 

15% 

15% 

15% 

410% 

110$ 

110% 

15% 

110% 

HOLD CONT 

-110% 

110% 

110% 

110% 

110% 

110% 

110% 

110% 

110% 

110% 

1-10% 

CONT. 

1-10% 

-110% 

110% 

110% 

110% 

110% 

CONT. 

OHM 

OHM 

OHM 

OHM 

OHM 

kW 
kW 

4W 

kW 

2W 

110$ 

110% 

1101 

CONT. 

±10% 

+10% 

T10% 

410% 

110% 

T101 

ITEM PT. NO. 

TUNER 470607 

TUNER 470606 

T-2 720042 

T-3 720089-1 

7-4 720081 

7-5 708017 OR 

T-5 708018. 

7-6 734058 

T-7 738035 

T-8 7)8034 

7-9 738029 

7-10 730022 

MODELS 650B, 654B, 
Ch. 120118B 

DESCRIPTION 

TV TUNER ASS'Y - STAND. 

TV TUNER ASS'Y - G. I. 

2ND VIDEO I.F. TRANSFORMER 

4TH VICE° I.F. TRANSFORMER 

SOUND I.F. TRANSFORMER 

DISCRIMINATOR COIL - 4.5 MC 

DISCRIMINATOR COIL - 4.5 MC 

SOUND OUTPUT TRANSFORMER 

HORIZ.OSCIL. d. PHASING COIL 

HORIZ.OUTPUT TRANSFORMER 

VERT. OUTPUT TRANSFORMER 

POWER TRANSFORMER 

V-1 800535 VACUUM TUBE - 6AG5 

V-2 800535 VACUUM TUBE - 6AG5 

V-3 800533 VACUUM TUBE - 6AU6 

800541 V-4 VACUUM TUBE - 6AL5 

V-5  800533 VACUUM TUBE - 6AU6 

V-6 800533 VACUUM TUBE - 6AU6 

V-7 800035 VACUUM TUBE - 618 

V-8 800490 VACUUM TUBE - 251_6 GT 

V-9 VACUUM TUBE - 6AU6 
V-10 800533 

06 VACUUM TUBE - I2AU7 

V-11 : 0000026 VACUUM TUBE - 12AU7 

V-12 800039 VACUUM TUBE - 12SN7GT 

V-13 VACUUM TUBE - 12SN7G1 
V-14 800039 

VACUUM TUBE - 198G6-G 

V-15 VACUUM TUBE - 25w4GT 

88:79 

V-16 800045 
800450 VACUUM TUBE - 183GT/8016 

V-17 VACUUM TUBE - 12SN7G1 

V-18 810003 TELEVISION TUBE - 12LP4 - WHITE 

800290 V-19 VACUUM TUBE - 5U4G 
V-20  

V-21 
STAND.TUNE 

VACUUM TUBE - 6.16 R 800536 

V-22 VACUUM TUBE - 6AG5 800535 

V-20 80000503552 OR VACUUM TUBE - 6AG5 

8 V-20 VACUUM TUBE - 68C51 G '1' TUNER 

V-21 80053'.... OR VACUUM TUBE - 6AG5 

V-21 800052 VACUUM TUBE - 68C5 G.I. TUNER 

V-22 800536 VACUUM TUBE - 6J6 

SPEAKER - PM - 6' - TABLE MOD. X-1 

SPEAKER - PM - 12'_ CONSOLE X-2 
X-3 

470232 SOCKET - CABLE ASS Y - KINESC. 

508010 SOCKET - SPEAKER 

58320(- SOCKET - INTERLOCK SWITCH 

PRODUCTION CHANGES 

Triangle codes w118 appear stamped next to the A.C. input on the chassis. For every produc-
tion change, the triangle code number will change. 

These sets use power transformer 730022. 

Covering circuit modifications to reduce horizontal foldover. 

Disconnect C-73, 5 uuf from junction of 04, . 002 - C-46, 68 uuf and C-45, 150 uuf. 

Insert 47,000 ohm resistor between C-73 and junction of C-47, C-66 and C-45. 

Insert 68 uuf between junction of C-73 new 47,000 ohm resistor and 8 minus. 

Covering circuit modifications to improve picture sharpness and contrast. 

Change 33,000 ohm resistor R16, connected from Pin 2 to Pin 5 of the 6AL5 video detector to 
a 68,000 ohm resistor. 

bl Change the 47 mmfd. condenser 013, connected from Pin 2 to Pin 1 of the 6AL5 video detector 
to a 24 mmfd. condenser. 

cl Change the 6800 ohm resistor R15, which is connected between the low end of the secondary of 
the 3rd video IF transformer to the low end of the peaking coil which runs to Pin 7 of the 
6AL5 video detector to a 4700 ohm resistor. 
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A 

1 TV TUNING UNIT 

PART NO 470607 . 

1 42, 6J6 105C. 8 CV I 
V-22 6AG5 OR ABCS IR F ARIP/I 

1 PART NO 470606 1 

1V 20 6/45 CA 68CS - IN RE 

1421 62‘65 OR 68C5 - 254 RE , MOO 

I 9-22 6.16 • 05C 8 CONV 1 R-2 

[ 

lit. VIDEO 
AMP 

V-I 
GAGS 

1000 

1500 I1.1111 

C E 

me» 

8.3 

T 10 

1 

2nd. VIDEO 
AMP 

V- 2 
SAGS 

270nont 270.4ml 

C)5 

T-2 

000 

R.6 1500 C 

1000 

—.----— 
RIO 

R.3 470 OHM !NTH TV TUNER 
PART NO 470606 

LOW VOLTAGE 
RECTIFIER 

V- I9 
51)4 G 

40 40.n40 

+ + 
30 C.31 C- 32 C.33 

3r• VIDEO I.F AMP — 

V-3 

6AU6 

i Ito c.78.1, 

TftnIf -1- c-T4 
_-

ALTERNATE PARTS 

USED WITH TV TUNER 

PART NO. 470608 

C." 17 ALTERNATE CIRCUIT 

FOR G I TUNER 

3rd. VIDEO VIDEO SOUND 
F AMP UETECTCR IFAMP 

V-3 V-4 V-5 

6AU6 6AL5 lOrnmt 6AU6 

)1 T-3 A3 NAT 

) 11 
C 13 

I 

1500 
onmf 

-ft F". 
C 

R 15 

12 
005 

G 

46 '2 

002 

150reunf 

R-135 R-86 4 

002 002 001 

T, 

1st VIDEO 

AMP 

V -9 

6AU6 

047   

NOR OSC. 

29NTGT 

1462 
02 

VERT OSCILLATOR 

68K 
R 80 

R 89 
100K 

33 
MEG 

91 

190 R3 PIEG 

es 
512.1E 

VERT. 
HOLD. 

439 R -JO 
10K 270k 

37 

L6 
¡ME 

143p R 4' 
2200 

IA-66 

MEG 

T4 

68 mom f 
C 18 

-2nd VIDEO AMP 

2nd SYNC AMP 

OI 

c 35 

R44 

L8 
'6G 

8 3 R 43 

50 4700 
442 R 45 

HORIZ. HOLD 

1300 
rn.nt 

I0004 ,5' tOOK 

C 68 R 13 N1-17 

2 

C-67 

 lF  

4.7  3 

MEG. 
Rota 

033 

VIERT. 
LIN. 

C19 

SOUND 

' F LIMITER 

V -6 

6AU6 

T-5 

20 

1u 11 
R 21 

v..11 Fist. SYNC. AMP 

I2AU7 rSYNC. SEPARATOR 

SOUND 

DiscR a A F AMP 
V -7 

6T8 

22 rnr51 

r 21 C-24 

1511EC 
3 25 

001 
1 , 

T-22 4 26 

VOLUME 

SOUND 

OUTPUT 

V -8 

251.7 -GT 

.02 

c-5 

47C 
R 28 

47L,K 

14 2'' 

3rd SYNC AMP L-5 

13 CLIPPLR 

v-12 4th SYNC AMP 

12SNT-GT / a CLIPPER 

01 

R-79 
4 C-56 70K 

1505 NOR OUTPUT AMP 

V-14 re 

19866 -G 879 
Irmo( 1 IREG 
R70 R-74 

MEG 
R-75 

nunfir-55 

LHOR DRIVE 

C-73 R-97 

1/2 

12SN7 

GT Ret4 
'-`4•19A 

BLUE 
R-96 L-I1 L-12 

ET-9 
QGREE 

RED  

C7b17°°5  

R 95 
• 
106-110 

3000 
'CT1 T2 

FIGURE II . SCHEMATIC DIAGRAM 

CHASSIS NO 120119 - 8 

_E 
VERT HORIZ 

L-9 

HOP 

SIZE 

R55 R56 

C-58 

0005 

HOR.LIN 

4 

E• 27 

130 

C.216 

4n 

L 

FOCUS CON T 

V- I8 

o  
12LP4 

PICTURE 

TUBE 

25* 4 
GT 

R83 

R8 
100K 

DAMPER R81 

613K 

6 

eRIGHTNESS 

PART NO 95014 2 

UNI. ESS OTHER1./ISE INDICATL 0 

CONDENSERS ARE IN MICROFAR ADS 

AND RESISTORS ARE IN OHMS 

P.2 

1033 .05 

C. 76 C 77 

MODELS 650B, 654 
Ch. 120118B 1
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NOTICE: 

It 
1201186, 

will be noted in the service note on Models 650,654 using chassis 
that two tuners are listed in the parts list: 

I. Standard Tuner - Part No. 470607 
2. General Instrument Tuner - Part No. 470606 

A third alternative tuner has been added to Models 650,654. Some sets have been made 
incorporating the new Emerson tuner part no. 470640. 

Since this tuner was added to Models 650,654 after the temporary service note on these 
sets was released, preliminary information on it is given in this addendum. 

Complete information on the Emerson tuner will be furnished when the final service 
note on Models 650,654 is released. 

TUNER ALIGNMENT 

SIGNAL GENERATOR: Frequency range 40 to 225 mc. 
Accurately calibrated. 
AM modulated, 400 cycle. 

The Emerson Tuner departs from the conventional type in that the individually 
tuned coils are replaced with a pretuned, tapped inductance. Channel selection is 
effected by switching in various values of inductance which combine with stray and 
tube capacitance to produce a given resonant frequency. Trimmers are provided in the 
oscillator and RF sections to compensate for the variable stray capacitances. 

Assuming the trimmers to be properly set, the only cause of misalignment would 
be the distortion of the coil sections due to shipping, handling, etc. The coils are 
neither delicate nor critical, and must be bent considerably before detuning will 
occur. It follows, however, that should this be the case for a given coil section, 
all channels of lower frequency will be de-tuned to varying degrees. For this reason, 
the high channels are checked first and channel 2 last. 

If, for any reason, it becomes advisable to replace a certain section or sections 
of coil, it is recommended that the entire coil be replaced. This is easily accom-
plished since the switch soldering lugs are slotted to receive the coil. 

CAUTION: Switch lugs should be clean before new coil is installed. 

It is possible, though not recommended, to replace individual sections. The sec-
tion may be clipped from a new coil, or in an emergency, wound from # I8 solid AWG, 
double nylon enamel ( or similar) wire. Care should be taken to avoid overheating the 
wire and melting the insulation. 

OSCILLATOR ADJUSTMENT 

Proceed as follows: 

I) If the oscillator has been disconnected during the IF alignment, put it back 

into circuit. 

2) Connect the signal generator to the antenna terminal by means of a generator 

matching network. 

3) Connect the vertical input terminals of the oscilloscope from cathode of V-2A 
(pin 8) to B minus through a shielded lead. Decouple this lead with 4.7K resistor. 
Set the vertical gain control at maximum. Synchronize the oscilloscope to 60 cycles 

or a harmonic of 60 cycles. 

MODELS 650B, 654B, 
LT-1. 120118B 

4) Set Fine Timer to mid-capacity. 

5) Set the generator to the oscillator frequency of channel 10 ( 170.35 mc) and 
adjust the oscillator trimmer C- I ( see Fig. 3) for zero beat viewed on the oscillo-
scope. Zero beat is indicated by a sharply defined minimum deflection that appears 
between two maximum deflections as the trimmerris tuned through resonance. Check all 
high channels ( 7-13) ( see Fig. 4) to determine if zero beat occurs with fine tuner 
within 22 degrees of mid-setting. It may be necessary to adjust coil L- I ( high band 
oscillator coil, Fig. I) to bring channel 1within this range. Adjustment is made 
by compressing or spreading the coil with dr1 insulated screwdriver. If L- I is ad-
justed, it may be necessary to retune trimmer to channel 10 to bring channels 7 to 10 
within the 22 degree range. 

6) The low channels ( 2-6) are ad-
justed by starting at channel 6 and pro-
gressing through channel 2 ( seeTable 1). 

7) Touching up a particular coil 
section is accomplished by spreading or 
compressing the individual coils. ( See 
Fig. 1 for location of various coil sec-
tions). 

CAUTION: Before checking a given channel, 
make certain the station selec-
tor switch is in the proper 
Pos ition. 

To make certain that the trimmer is 
adjusted correctly, tune through the zero 
beat point and then back again to obtain 
the exact setting. Also, it is advisable 
when close to the zero beat setting, to 
vary the signal generator input voltage 
so as to obtain maximum response on the 
oscilloscope. However, before making the 
final trimmer setting, reduce the genera-
tor input as low as possible so as to re-
duce the lock- in range and obtain a sharp 
zero beat setting. 

CHANNEL 5 

CHANNEL 6 

CHANNEL 7 

L-6 A-4. 

L - 5A 

L-58 

L - 6C 

L - 5 C 

ewe. NO. 956010 

CHANNEL 4 

CHANNEL 3 

CHANNEL 2 

- L- 2A 

L- 3A 
L-•A 

TO PIN 5 OF VI 

+-L-28 

L-38 

L 48 

L- 2C 

L 3C 

L - 4C 

FIGURE 1 - ANTENNA, RF AND OSCILLATOR 
COILS 

ANTENNA AND RF ALIGNMENT PROCEDURE 

1) Connect the sweep generator to the antenna terminal by means of a generator 

matching network. 

2) Disconnect choke ( L-3) in cathode of oscillator tube V-26 at dummy lug. 

3) Connect oscilloscope, through a decoupling resistor, across ( R-1) in cathode 

circuit of mixer tube ( V-2A). 

4) Turn the station selector switch to channel 10. Set the center frequency of 
the sweep generator to the center frequency of channel 10 ( 195 mc). Adjust the RF 
trimmer ( see Fig. 3) to place a ( 195 mc) marker at maximum amplitude of curve. This 
is the only RF adjustment and the RF stage of all high channels ( 7-13) should be 
properly tuned. Conversely, if channel 10 is not tuned properly, all high channels 

will be misaligned. 
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5) Check channels 7 and 13, noting whether the mid— frequencies of these channels 
produce maximum amplitude on curve. The RF coil for channel 13 ( L-2) is a straight 
piece of wire ( Fig. H. As its position with respect to the adjacent lead affects the 
tuning of the high channels, moving it is a simple means of touching up the curve. A 
slight readjustment of the RF trimmer may be necessary if ( L-2) is moved. 

NOTE: As the bandwidth of the high channels is very broad, the mid— 
frequency marker may not fall exactly at peak of curves for 
channels 7 and 13. A slight variation is permissible. 

6) Check the low channels starting at channel 6 and moving downward to channel 2. 

NOTE: 

CHANNELS 2 TO 6 

If channel 6 is not tuned properly, all low channels will be 
misaligned. Therefore, it is important that a good response 
curve be obtained from this channel. 

DWG NO. 956015 

SOLID LINE INDICATES OPTIMUM RESPONSE 

DOTTED LINES INDICATE PERMISSIBLE VARIATIONS 

FIGURE 2 . R.F. RESPONSE CURVES 

DWG NO. 956014 

R.F 

ADJUSTMENTTOc_2 

OSC. 
TRIMMER 

C- I 

o 
12AT7 

6A95 

T- I 

FIGURE 3 ALIGNMENT ADJUSTMENT LCCATIONS 

L-914 

In each case, with the tenter frequency of sweep at the channel center frequency, 
introduce markers corresponding to sound and picture carriers ( see Fig. 2). It is 
permissible for the markers to appear slightly down on the skirt, but if they are too 
low ( more than 6 db down), the curve may be changed by spreading or compressing the 
particular coil section with an insulated screwdriver. 

NOTE: The RF coil is tuned to sound carrier. The antenna coil is 
tuned to video carrier. 

CAUTION: Be sure to turn station selector switch to correct channel 
before checking band pass of that channel. 

FREQUENCY CHART 

CHANNEL FREQUENCY PICTURE SOUND OSCILLATOR CHANNEL FREQUENCY PICTURE SOUND OSCILLATOR 

2 54-60 55.25 59.75 81 MC 8 180-186 181.25 185.75 159 
3 60-66 61.25 65.75 87 MC 9 186-192 187.25 191.75 165 
4 66-72 67.25 71.75 93 10 192-198 193.25 197.75 171 
5 76-82 77.25 81.75 103 11 198-204 199.25 203.75 177 
6 82-88 83.25 87.75 109 12 204-210 205.25 209.75 183 
7 174-180 175.25 179.75 153 13 210-216 211.25 215.75 189 

TABLE 1 FREQUENCY CHART 

It should be noted that from channels 7 to 13, the oscillator frequency is lower 

than the incoming signal by the IF frequency, therefore the relative positions of the 
video and audio carriers reverse themselves 'pri the overall response curve. 

L- 5C 

L- 6C 

L- 7C 

L- 8C 

L- 9C 

DWG. NO. 956013 

L-3C 

L-12 C 

L- 11C 
L- IOC 

L-1 

FINE 
TUNING 

EMERSON TUNER 470640 

v- 2B 
12AT7 

R.F 0SC. 

2 

10K 

15 

2MMF 

B- '17 
\/-2A MIXER 

12AT7 

7 

220K IK 

R-1 

e 
9 

4,5 

3 

2MM 

1 1500 

1500 1000 

13+ 

7MMF 

z 

1500 

.005 

FIGURE 5 . SCHEMATIC DIAGRAM OF EMERSON TUNER 470640 

7-1 

IK 

8+ 

1500 

PT NO 950153 

MODELS 650B, 654B, 
Ch. 120118B, Tuner 

470640 61
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RECEIVER CHARACTERISTICS 

ALIGNMENT 

ITEM DESCRIPTION 

Vol tage Rating 115 volts, 60 cycles A.C. 

Power Consumption All Models - 155 watts 

Current Drain 
at 115 volts A.C.) 

All model s - 1.4 Amps. 

Frequency Range 54-88 mC; 174-216 `AC. 

1 nter.med late Frequencies 
f Video - 25.75 Mc. 
C Audio - 4.5 MC. 

Antenna Input Impedance 300 Ohms, Balanced 

Channel Selection Twelve Position Rotary Turret 

Chassis - Models 
(Models - 6500 6540, 6558 
(.Chassis - 120123-B 

a. Equ ipment Required - A sweep generator, accurate marker generator, oscill o-

scope, and v. t. v.m. are requi red for al ionment. The marker generator must 

be very accurate and supply frequencies of 4.5 MC., and 20 to 28 MC. 

BOTTOM OF CHASSIS 

FIGURE 1 - LOCATION 

 • \ o DO NOT 
A-I6 
OA- I5 

(DT-IB 
A- I4  

T-6 DISC 
4 MC 

L-6 
4.5MC 
(MAX) 

L-9e 
4.5 MC (MIN) 

TOUCH 

T-2 
e0)2 5.SMC 

(MAX) 

8 T-3 22.9MC 
(MAX) 

T-4 
23.9MC 
(MAX) 

TOP OF CHASSIS 

OF ALIGNMENT POINTS 

. Response Curves - The i-f response curves for the video i-f stages are shown 

in figure 2. 

c. Alignment Points - The location of all i-f transformers, tuned circuits, and 

trimmers is shown in figure I. 

d. TV I- F Al ignment - 

I) Tune receiver to Channel 3. 

21 Connect 3 volt bias battery negative terminal from junction of C31 and 

R27 ( positive terminal ) to 8-. 

3) Shape overal 1 response curve, after individual peaking of stagger- tuned 

and over- coupled i-fs, as indicated in steps 1-6 below. See curves A and B. 

20% 20%. 
_2.01% 

25.75 21.2 
WC. 

75% 

0% MAX 

25.75 22.5 
MC WC. /21.251dC 

CURVE A CURVE 8 

DWG. NO. 956023 

4 5LIC 

CURVE C 

FIGURE 2 RESPONSE CURVES 

MODELS 650D, 654D, 

65_5B, C. 120123 -B 

STEP 

SIGNAL GENERATOR INPUT INSTRUMENT 

CONNECTION ADJUST PROCEDuRE 
CONNECTION FREQUENCY 

1 Connect marker genera- 
tor to pin 1 ( grid) of 
V-1 ( 6Au6) through . 001 
mfd. condenser. Low side 
to 8 neutral. 

25.5 MC Connect d.c. v.t.v.m. 
to pin 7 ( grid of V14 
12AT7). Low side to 
pin 8 of V4. Use 3 
or 5 volt range. 

72 Peak for maximum response. 
Adjust generator signal 
level to produce one volt 
at grid of V4. 

2 « 22.9 MC " 1-3 
(Too) 

. 

3 " 21.25 MC • "  73 
(Bot- 
tom) 

Adjust for minimum response. 
Repeat step 2. 

4 . 23.9 MC 
.  74 Peak for maximum response. 

5 Connect sweep generator 
to converter ( 6J6 or 
12AT7) input, using 
three turn loop of wire 
slipped over tube. Con- 
nect marker gen. in 
parallel. 

Sweep- 
24 .5 MC 
(10 MC 
sweep) 
Marker- 

21.25 MC 
and 

25.75 MC 

Connect vertical input 
of scope throu gh "de- tector network to pin 
1 ( grid) of V-2 ( 6AU6), 

Low side to 8i- ( 1300. 

'Low input impedance 
of about 200 ohms 

71(A 
71(8 1 

Set markers as shown on 
response curve A, fig. 2. 
Note that the markers 
should be 20% down for this 
stage. 

6 " Sweep- 
24.5 MC 
(10 MC 
sweep) 
Marker- 

22.6 and 
25.75 MC 

Connect vertical input 
of scope in series 
with 10K resistor to 
pin 7 ( grid) of VU 
(12AT7). Low side to 
pin 8 of VU. 

12 . 
T3, 
and 
74 

Adjust for ove rall response 
as shown in curve B. fig. 2. 
Adjust 12 to position 25.75 
MC marker; adjust 13 ( Top) 
to set 22.6 MC marker. Do 
not readjust trap. Equalize 
peaks of response curve by 
adjusting TU. 

TABLE I VIDEO I- F ALIGNMENT 

e. TV Sound Al ignment - 

I) Set receiver to Channel 3. 

21 Use accurate, crystal-control led, marker generator. 

STEP 

SIGNAL GENERATOR INPUT MEASURING 

INSTRUMENT ADJUST PROCEDURE 
CONNECTION FREQUENCY 

1 Marker generator through 
.001 mf to pin 2 of V-4 
low side to B+ ( 130v). 

Marker- 
4.5 MC. 

Connect v.t.v.m. 
through 10K resistor 
to pin 1 ( grid) of 
V5. Low side to 81- 
(130V). 

L6 Peak for maximum response. 
Adjust generator input to 
produce one volt at grid 
of V5. ( Above no signal 
value). 

2 Connect sweep generator 
in parallel with marker 
gen. 

Sweep- 
4.5 MC 
(450 KC 
sweep) 
Marker- 
U.S MC 

Replace v.t.v.m. with 
scope connected 
through 10K resistor 
to junction of R21 
and C22. Low side to 
8 neutral. 

76 
(Secon- 
dary) 

Position 4.5 MC. marker at 
center of S- curve, by ad-
justing secondary. ( See 
Fig. 2 - curve C) 

3 
• . I. 76 

(Pri- 
mary) 

Peak orimary for maximum 
amplitude and linearity. 
Repeat step 2. ( See Fig. 
2 - curve C) 

4 Marker generator through 
.001 mfd. to pin 7 of V4 
(12AT7) low side to 
pin 8 of V4. 

Marker- 
4.5 MC 

A.C. v.t.v.m. or D.C. 
v.t.v.m. used with a 
peak detector probe 
to junction of R5247. 
Low side to 8 neutral. 

L9 'Adjust for min. reading of 
v.t.v.m. Keep contrast 
control set for maximum 
contrast. 

TABLE It 

f. TV R- F Alignment - 

I) Set fine tuning control to mechanical center. Retain this setting for 

entire r- f alignment. 

2/ Use 300 ohm carbon resistor as dummy antenna. 

3/ Couple marker generator in parallel with sweep generator. 

. AUDIO I -F AND DISC AL IGNMENT 
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4) Use 10 MC. sweep for sweep generator. Couple generator to antenna ter-

minals of receiver. 

5) Connect vertical input of scope in series with 10K resistor to junction 

of R39 and L8 ( pin 7 grid of V4). 

STEP 
SIGNAL GENERATOR INPUT 

CHANNEL ADJUST PROCEDURE SWEEP GEN. MARKER GEN. 

1 207.0 MC. 209.75 MC. 12 Al2 Adjust for placement of 21.25 MC. 
marker as per response curve B. 

2 . ' 12 A14, 
A15, 
A16 

Adjust shape of response curve 8 
for maximum amplitude and band-
width. 

3 213.0 MC. 215.75 MC. 13 A13 Adjust as in Step 1. 
4 201.0 MC. 203.75 MC. 11 All 
5 195.0 MC. 197.75 MC. 10 A10 ' 
6 189.0 MC. 191.75 MC. 9 A9 ' 
7 183.0 MC. 185.75 MC. 8 AB • 

8 177.0 MC. 179.75 MC. 7 Al ' 
9 85.0 MC. 87.75 MC. 6 A6 • 

10 79.0 MC. 81.75 MC. 5 A5 • 

11 69.0 MC. 71.75 MC. 4 Au . 

12 63.0 MC. 65.75 MC. 3 A3 . 

13 57.0 MC. 59.75 MC. 2 A2 • 

TUBE LOCATIONS 

V T4 
250.'4 
GT 

TABLE III - R.F. ALIGNMENT 

,n r1P-3  

198G6-" BALLAST 

128117 

ON TRAP. 

FOCUS 
COIL 
L-7 

I2SN7 
GT 

I2Au7 

ANTENNA 
CONNECTION 

SPEAKER 
I2AU7 SOCKET 

I2AT7 

6AU6 

6AU6 
V7 
25L6 
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FIGURE 3. OPERATING CONTROLS (FOR MODELS 650D, 654D AND 6556) 

ALIGNMENT OF MIRACLE PICTURE LOCK ( Horizontal Sweep Automatic Freq. Control) 

This must be done with chassis removed from cabinet and a scope. 

I. Short phasing coil by using a clip lead across C-74 (. 01 mf.) 

2. Turn horizontal hold control counter clockwise when viewed from front of 
control. ( Center tap at lowest 8+ voltage). 

3. Starting with frequency slug ( T-9) all the way out rotate in until picture 
locks into synchronization. 

4. Remove short from phasing coil and adjust in following manner. 

a) Place scope lead in series with 10,000 ohm resistor to junction R-83, 
L-I5 low side to 6 neutral ( 61-). 

b) Set sweep frequency of scope to 8,000 and adjust fine frequency until 

pattern on scope is stationary ( Note picture should be in synch during 
this adjustment.) 

ci Phasing slug IL-15) should be adjusted so that you have even peaks as 
shown in Figure 5 below. 

FIGURE 5 

5. Switch tuner to off channel then back. Picture should be out of synch and 

from 4 to 5 black horizontal bars visible. If more or less, adjust hori-
zontal frequency slug ( T-9) until the 4 to 5 bars are seen. 

6. Turn horizontal hold control slowly clockwise. Picture should synch in at 
about 1/4 of a turn. The picture should then remain in synchronization 

over the whole range of the horizontal hold control. 
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CABINET PARTS LIST ( Models 6500, 6540, 655B) 

PART NO. 

DESCRIPTION 
MODEL 

650D 

MODEL 

6540 

MODEL 

6558 

140354 -- -- Cabinet 

-- 140355 -- Cabinet 

-- -- 140360 Cabinet 

520127 520127 -- Glass Panel 

-- -- 635028 Safety Glass 

410982 410982 -- Metal Mask 

-- -- 411009 mask 

560141 -- 560141 masonite Back 

-- 560142 -- Masonite Back 

583206 583206 583206 Line Cord 

580689 580689 580689 Twin Conductor Wire Antenna 126" Approx. 

520103 520103 520103 Escutcheon - Selector - Standard Tuner 

450028 450028 450028 Escutcheon - Off Volume - Contrast 

450071 450071 -- Knob - Contrast 

-- -- 450095 Knob - Contrast 

0.50072S 450072) -- Knob - Volume 

-- -- 4500965 Knob - Volume 

4)073S 4500735 -- Knob - Selector 

-- -- 4500975. Knob - Selector 

450074 450074 -- Knob - Fine Tuning 

-- -- 450098 Knob - Fine Tuning 

587011 587011 587011 Spring Insert 1/4" 

587012 587012 587012 Spring Insert 3/8" 

180070 -- -- Speaker - 6" 

-- 180072 -- Speaker - 12" 

-- -- 180073 Speaker - 6" 

585061 -- 585061 Speaker Plug and Cable 

-- 585062 -- Speaker Plug and Cable 

CHASSIS PARTS LIST(CHASSIS 120123-6) 

SYMBOL PT. NO. 

C-1 928006 

C-2 928006 

C-3 928006 

C-4 928006 

C-5 928006 

C-6 928006 

C-7 928006 

C-8 928006 

C-9 928006 

C-10 928006 

C-11 928006 

C-12 928006 

C-13 928006 

C-14 910017 

C-15 928011 

C-16 928006 

C-17 910033 

C-18 928006 

C-19 928006 

C-20 928006 

C-21 910043 

C-22 923079 

C-23 923061 

DESCRIPTION 

1500 MMF 

1500 MMF 

1500 MMF 

1500 MMF 

1500 MMF 

1500 MMF 

1500 MMF 

1500 MMF 

1500 MMF 

1500 MMF 

1500 MMF 

1500 MMF 

150b MMF 

470 MMF 

220 MMF 

1500 MMF 

47 MMF 

1500 MMF 

1500 MMF 

1500 MMF 

110 MMF 

.001 MF 

.01 MF 

400V 

400V 

400V 

400V 

400V 

400V 

400V 

400V 

400V 

400V 

400V 

400V 

400V 

i10% 

500V 

400V 

i20% 

400V 

400V 

400V 

i10% 

600V 

400V 

C-24 
C-25 

C-26 

C-27 

C-28 

C-29 

C-30 

C-31 

C-32 

C-33 

C-34 

C-35 

C-36 

C-37 

C-38 

C-39 

C-40 

C-41 

C-42 

C-43 

C-44 

C-45 

C-46 

923088 

928006 

923061 

925181 

923061 

923062 

925166-1 

923201 

925166-3 

PT.OF C-27 

925070-1 

92 50 70-1 

923091 

PT.OF C-27 

928023 

928006 

925070-2 

910047 

923062 

910047 

922032 

PT.OF L-9 

923062 

.002 MF 

1500 MMF 
.01 MR 

40 MF 

.01 MF 

.05 MF 

200 MF 

2 MF 

120 MF 

120 MF 

30 MF 

30 MF 

.2 MF 

50 MF 

5 MMF 

1500 MMF 

4 MF 

200 MMF 

.05 MF 

200 MMF 

.01 MF 

47 MMF 

.05 MF 

600V 

400V 

400V 

300V 

400V 

400V 

150V 

50V 

300V 

300V 

150V 

150V 

200V 

300V 

box 
400V 

200V 

500V 

400V 

500V 

600V 

400V 

C-47 923062 . 05 MF 400V 

C-48 923064 . 1 MF 400V 

C-49 923088 . 002 MF 600V 

C-50 923079 . 001 MF 600V 

C-51 923088 . 002 MF 600V 

C-52 923092 .006 MF 400V 

C-53 923079 . 001 MF 600V 

C-54 922021 . 001 MF 600V 

C-55 922014 . 1 MF 200V 

C-56 922024 . 033 MF 600V 

C-57 922008 . 1 MF 400V 

C-58 PT.OF C-32 15 MF 400V 

C-59 923088 .002 MF 600V 

C-60 910090 50 MMF 500V 

C-61 923102 . 5 MF 200V 

C-62 928006 1500 MMF 400V 

C-63 928006 1500 MMF 400V 

C-64 928006 1500 MMF 400V 

C-65 928006 1500 MMF 400V 

C-66 910028 220 MMF +101 

C-67 910043-2 180 MMF 110% 

C-68 923088 . 002 MF 600V 

C-69 923114 . 02 MF 400V 

C-70 923091 . 2 MF 200V 

C-71 923062 .05 MF 400V 

C-72 910047 200 MMF 500V 

C-73 PT.OF C-32 10 MF 400V 

C-74 922041 .01 MF 600V 

C-75 910212 390 MMF +10% 

C-76 910044 1200 MMF 110% 

C-77 900073 45-400 MMF Trimmer 

C-78 922024 . 033 MF 600V 

C-79 910045 5 MMF 1000V 

C-80 923015 . 0005 MF 10KV 

C-81 923062 . 05 MF 400V 

C-82 922023 . 047 MF 600V 

C-83 915000-1 47 MMF +10% 

C-84 928006 1500 MMF 400V 

C-85 928006 1500 MMF 400V 

C-86 928006 1500 MMF 400V 

C-87 923088 .002 MF 600V 

C-88 928054 68 MMF 1000V 
F-1 808170 FUSE 

I-1 708086 ION TRAP - DOUBLE 

L-2 705016 R.F. CHOKE - 3.3 uh 

L-3 705016 R.F. CHOKE - 3.3 uh 

L-4 705014 R.F. CHOKE - 20 uh 

L-5 705016 R.F. CHOKE - 3.3 uh 
L-6 708032-1 SOUND I.F. COIL 

L-7 708048 FOCUS COIL - EM - 2250 OHM 

L-8 708090 PEAKING COIL - 80 uh 

L-9 708032 WAVE TRAP - 4.5 MC. 

L-10 708090 PEAKING COIL - 80 uh 

L-11 708114 PEAKING COIL - 440 uh 

L-12 708095 PEAKING COIL - 180 uh 

L-131 DEFLECTION YOKE-VERT.CLS. 

L-14 708036 tDEFLECTION YOKE-HOR.CLS. 

L-15 738037 HORIZ. PHASE COIL 

L-161 708052 OR ç LINEARITY COIL 

L-165 708056 LINEAR ITY COIL 

L-17 708055 SIZE COIL 

L-18 PT.OF SP-1 FIELD COIL 

P-2 585056 PLUG & CABLE - SPEAKER 

P-3 505014 PLUG - INTERLOCK SWITCH 
R-1 340672 5,600 OHM kW +10% 

R-2 340232 82 OHM kW +10% 

R-3 350412 470 OHM kW +20% 

R-4 350412 470 OHM kW +20% 

R-5 350412 470 OHM kw +20% 

R-6 340732 10,000 OHM kw 110% 

R-7 340312 180 OHM kW +10% 

R-8 350412 470 OHM kW +20% 

R-9 350412 470 OHM kw 120% 

R-10 340732 10,000 OHM iW 110% 

R-11 PT.OF T-3 10,000 OHM kw 110% 

R-12 340312 180 OHM kW +10% 

R-13 350412 470 OHM kW 120% 

R-14 340652 4,700 OHM itti +10% 

R-15 340972 100,000 OHM kw +10% 

R-16 340712 8,200 OHM kw 110% 

R-17 340812 22,000 OHM kW +10% 

R-18 340572 2,200 OHM kw +10% 

R-19 340972 100,000 OHM kW 110% 

R-20 340972 100,000 OHM kW +10% 

R-21 340932 68.000 OHM iW 110% 

R-22 390074-6 1 MEG.VOL.CNT.FRNT 

R-23 351372 4.7 MEGOHM kw ±20% 

R-24 351132 470,000 OHM kW ±20% 

R-25 351132 470.000 OHM kW 120% 

R-26 340212 68 OHM kw +10% 

R-27 340932 68,000 OHM kW +10% 

R-28 351212 1 MEGOHM kW +20$ 

R-29 397036 2.5 OHM W.W.BALLAST TUBE 

R-30 341052 220.000 OHM kW i10$ 

R-31 394060-4 55 OHM 7.5W ¡IO% 

R-32 394060-3 75 OHM lOW ±10% 

R-33 340572 2,200 OHM kW ¡IO% 

R-34 340732 10,000 OHM iW +10% 

R-35 394060-2 1,500 OHM 5W ±5% 

R-36 340332 220 OHM kW 1.10% 

R-37 370652 4,700 OHM 1W +10% 

R-38 351212 1 MEGOHM kW 1-20% 

R-39 340652 4,700 OHM kW +10% 

R-40 370832 27,000 OHM 1W +10% 

R-41 340572 2,200 OHM kW +10% 

R-42 340732 10,000 OHM kw i10% 

R-43 341092 330,000 OHM kW 110% 

R-44 341332 3.3 MEGOHM iW +10% 
R-45 341052 220,000 OHM kW 110% 

R-46 340812 22.000 OHM kw 110% 

R-47 PT.OF R-22 5,000 OHM CNTRST.CNT.-FRNT 

R-48 351212 1 MEGOHM kW +20% 

R-49 351212 1 MEGOHM kW +20% 

R-50 340572 2,200 OHM kW +10% 

R-51 370672 5,600 OHM 1W 110% 

R-52 340772 15,000 OHM kW 110$ 

R-53 340772 15,000 OHM kW 110% 

R-54 390134-1 100,000 OHM BRTNS.CNT.-REAR 

R-55 340812 22,000 OHM kW +10% 
R-56 390132 100,000 OHM FOCUS CNT. -REAR 

R-57 340812 22,000 OHM kW 110% 

R-58 340812 22,000 OHM iW +10% 

R-59 340852 33,000 OHM kW IO% 
R-60 340972 100,000 OHM iW +10% 

R-61 340932 68,000 OHM kw +10$ 

R-62 390134-1 100,000 OHMVERT.HOLO CONT.-P 

R-63 390138 3 MEGOHMVERT.SIZE 
R-64 341332 3.3 MEGOHM kw 110% 

R-65 340972 100,000 OHM kW 110% 

R-66 340972 100,000 OHM kW +10% 

R-67 340772 15,000 OHM kW +10% 

R-68 351212 1 MEGOHM kW +20% 

R-69 340712 8.200 OHM kW +10% 

R-70 340532 1,500 OHM kW 110% 

R-71 341012 150,000 OHM kw 110% 

R-72 340812 22,000 OHM kw 110% 

R-73 341012 150,000 OHM kW +10% 

R-74 340712  8,200 OHM kW +10 

T-2 

T-3 

T-4 

T-5 

T-6 

T-7 

T-8 

T-9 

T-10 

T-9 
V-1 

V-2 
V-3 

V-4 

V-5 

V-6 

V-7 

V-8 

V-9 

V-10 

V-11 

V-12 

V-13 

V-14 

V-15 

V-16 

V-17 

V-18 

V-18 

V
V--1188 

V-171 

V-171 

V-17 
V-18 

V-19 

V-20 

V-21 
X-1 

X-2 

X-3 

MODELS á0D, 654D, 
65513, Ch. 120123-E 

R-75 331192 

R-76 331012 

R-77 331012 

R-78 341012 150,000 

R-79 390134-1 100,000 

R-80 340952 82.000 

R-81 331312 2.7 

R-82 330972 100,000 

R-83 340712 8.200 

R-84 340812 22,000 

R-85 331012 150,000 

R-86 330942 75,000 

R-87 340652 

R-88 351212 

R-89 350272 

R-90 341052 

R-91 381132 

R-92 390132 LIN.CONT.-R. 

R-93 381132 470,000 OHM 1W 120% 

R-94 340892 47,000 OHM ibri 110% 
TUNER 470636 TUNER ASS'Y - STANDARD 

TUNER 470640-1 TUNER ASS'Y - EMERSON 
SP-1 180070 SPEAKER - 6" - EM 

SW-1 PT.OF R-22 ON - OFF SWITCH 
T-1 720104-1 1ST VIDEO I.F. TRANSF'M'R 

720098 2ND VIDEO I.F. TRANSF'M'R 

720106 3RD VIDEO I.F. TRANSF'M'R 

720098 4TH VIDEO I.F. TRANSF'M'R 

820,000 OHM kw 1.5% 

150,000 OHM kW +5% 

150,000 OHM kW 1.5% 

OHM kw bos 

OHMHORIZ.HOLD CONT:R 

OHM kw 110% 

MEGOHM kW +5% 
OHM kw i5% 

OHM kw +10% 

OHM kw 110% 

OHM kw ±5% 

OHM iW 15% 

4,700 OHM kw 110% 

1 MEGOHM 4W 120% 

120 OHM kw ±10% 

220,000 OHM kw 110% 

470,000 OHM 1W 1-.20% 

100,000 OHM VERT. 

708018 DISCRIMINATOR COIL 

734058-1 SOUND OUTPUT TRANSFORMER 

738050 VERT. OUTPUT TRANSFORMER 

716052 HORIZ. OSC. COIL 

738039 OR HORIZ. OUTPUT TRANSF'M'R 

716052-A HORli. OSC. COIL 
800533 VACUUM TUBE - 6AU6 

800533 VACUUM TUBE - 6AU6 

800533 VACUUM TUBE - 6AU6 

800047 VACUUM TUBE - 12AT7 

800533 VACUUM TUBE - 6AU6 

800015 VACUUM TUBE - 6S8GT 

800490 VACUUM TUBE - 25L6GT 

800026 VACUUM TUBE - 12AU7 

800026 VACUUM TUBE - 12AU7 

800053 VACUUM TUBE - 128H7 

800039 VACUUM TUBE - 12SN7GT 

800044 VACUUM TUBE - 198G6-G 

800046 VACUUM TUBE - 1X2 

800045 VACUUM TUBE - 25W4GT 

810003 TELEVISION TUBE - 12LP4 

800536 VACUUM TUBE - 6J6 T.V. 

800535 OR VACUUM TUBE - 6AG5 TUNER 

800052 VACUUM TUBE - 68C5 STANDARD 
800536 VACUUM TUBE - 6J6 T.V. 

800535 OR VACUUM TUBE - 6AG5 TUNER 

800052 VACUUM TUBE - 68C5 STANDARD 
800535 OR VACUUM TUBE - 6AG5 

800052 VACUUM TUBE - 68C5 

800047 VACUUM TUBE - 12AT7 
817001-1 SELENIUM RECTIFIER - 15 MA 

817015 SELENIUM RECTIFIER - 250 MA 

817015 SELENIUM RECTIFIER - 250 MA 
585055 SOCKET- CABLE ASS'Y-KINES 

500022 SOCKET - SPEAKER 

583206 SOCKET - INTERLOCK SWITCH 

EMERSON 
TUNER 
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PriMiTT 

MODELS 650D, 654D, 

655B, Ch. 120123-B 

Subject: Modifications to nullify effects of intercarrier buzz 
on Models 050D, 654D, 6558-Chassis 1201238. 

I. Remove following components from circuit.  

a) C-21 ( 110 mmf) connected between Pin #5 and Pin #2 of v-6 

bl 2 - 100K ( R-19, R-20) resistors from lug 5 of discriminator 
transformer (T-6). 

1 R-PJ, C-19 ( 8200 ohms and 1500 mmf) from Pin #0 of V-5 ( bAU6). 
J) R-13 ( 2200) resistor from B+ point on terminal strip to lug 4 

nr T-6. 

II Reconnect the following components  

a) Remove pigtail of R-21 (68K) going to Pin #5 of 0S8 and con-
nect to lug #5 of T-6. 

b) Remove lead from Pin #3 of V-6 (656) and connect to Pin #5 of 

c) Add a jumper wire from lug #4 of T-6 to Pin #0 of V-5 ( 0A116). 

III Add the following components  

a) Place a 33K 1/2 watt resistor in parallel with a 4 mf >0 volt 
electrolytic condenser, part #925070-2 and connect from Pin #3 
of V-6 ( 6S8GT) to neutral on nearby ter:linal board ( 2nø lug 
from tuner) with negative side of electrolytic to Fin #3, V-6 

(bS3GT). 
b) Add a . 001 mf., 400 volt condenser from Pin #6 of V-6 ( z:S0GT) 

to n neutral. 

708call SecondarA 170101T Secondary' 
on tey I or lee bottom 

v- S 
LAU4 

Blue Pot 

6.(zu) 

S" 3 

Ii 'e 
4SIGT 

z 
R-2.1 

131( +- 5-0V 

4IKC. It 

001 

(P "IT ite.$) 

To GRIP 
of 451 

R,zz 
Inge 

001. 

FOR A QUICK OVERALL RESISTANCE CHECK: 

I. B plus (pin 6 of V2) to 8 neutral should read 80K approx. 

2. 6 minus Ipin 8 of V4) to B neutral should read 100K approx. 

3. /3 neutral to chassis should read 300K approx. 

CONDITIONS FOR TAKING RESISTANCE READINGS: (See table on other side). 

I. Due to high leakage resistance between B plus, 

8 neutral and d minus, these three points must be 

connected to obtain quick readings. 

2. Connect pin 6 of v2 and pin 8 of V4 with B neutral. 

3. After taking resistance readings remove shorting leads. 

Subject: Chenge in overell I.F. responFe curve as sho-n in fol- VOLTAGE READINGS FOR CHASSIS 120123-8 
lowinr preliminnry serYice notes. 

Models  
c)37A 

650D, 654D, 65Im 
650F, 54F, L5F 

Chnssis  
1200958 
120123B 
1201398 

R,:rformance can 0-e frequently be improve. if.the 2.75 mc picture 
IF mrrker end the 22.5 mc, IF bandpFss u.rker nppepr at the 50% 
response point instead or the 75% down - Int as shown previously 
in the service notes for the above moins. 

When modified the cv,rall IF respcnsP nu- ye .; ould appear es fol-
lDws: 

-t - 
r__ 25.75 wc 

Mix. Dip = 

Primary 21.16 me 
With 10 mc sweep -dith the output frc>n the -enerator should 
be adjusted „to produce about . 5 volts D.C. ecros!: the detector 
load ( R-39,-4700 ohms). 

Wonder,' 

Slum Dot 

IV Sound Alignment. 

a) Place a D.C., V.T.V.M. ( negptive scale) across the 4 mf el-
ectrolytic ground terminal to B neutral (+ side of electrolytic). 

b) Tune in a good television station. 
c) Adiust L-i5 and primary of T-6 for maximum meter deflection. 
d) Remove meter end adjust aecondary (T-6) for maximum sound with 

minimum buzz. 

NOTE: If buzz is not eliminated try changing the 6b8 tube end then 

repeat step IV. 

Note: Tht'above is particularly hclpful when other expedients 
fat} to mlnimize effects caused by station mcdhlat:Ln 'var-
iations. 

VOLTA« AND RESIS1ANCR READINGS 

FOR CHASSIS 120123-3 - MODELS 6500, 654D, 6533 
NOTE: Voltage and resistance measurements listed here are for chassis 120123-13 

stamped with code marking triangle 2. 

voltages may vary slightly from table figures shown here if chassis is 

not coded as stated above. The peak to peak voltage given may vary 

slightly due to component variations. 

COMDITIOMS FOR TAKING VOLTAGE READINGS: 1See table below). 

I. Antenna disconnected and antenna terminals shorted. 

2. Line voltage 1(7 volts. 

3. All controls set for normal picture. 
4. 411 readings taken with R.C.A. voltohmyst from points to B neutral 

(pin 8 of V9). 

SYN1101 
TUBE 1. I N N 0 

PIC 1 PIP 2 PIN 3 PIA 4 PIII 5 PIP 6 PIN 7 PIK 8 Pli 9 PIA 10 PIA 11 PIA 12 
e 

vi - 1 0 )9 A.C. 33 A. C. 120 120 O. 6 

r 2 125 125 33 A. C. 16 A. C. 260 260 1)0 

v3 125 130 26 A. C. 20 A. C. 260 260 130 

04 265 125 130 13 A.C. 13 A.C. 105 -1.2 -0.9 ZO A.C. 

y 5 115 125 20 A. C. 16 A. C. 260 160 130 

06 -C. 5 0 -O. 5 -C. 8 0 46 7 AC. 13 A. C. 

r 7 0 49 A. C 115 120 -8 -9 76A. C. 2.6 

06 -1. 5 - 1.5 -0.5 7 A.C. 7 A.C. 210 11.5 130 13 A. C. 

09 12C -7 .5 0 20 A. C. 20 A.C. 1.5 -1 0 13 A. C. 

10 350 -24 0 39 A.C. 49 A. C. 33 -1. 5 8.5 49 A.C. 

v 11 -88 215 0 -30 140 20 26A. C. 37 4.0. 

v11 4. c . 39 A. C. 0 -21 -22 N.C. 58A. C. 279 

ro 6 1 Om VOLTAGE - DO NOT MEASURE 

014 K.C. K. C. 380 N. C. 260 II. C. 58 IL C.. 82 A. C. 

Y15 0 C tad 42 7 A.C. 

RESISTANCE READINGS FOR CHASSIS 120123-8 

5 Yw II OL 
P 1 N NUMfilER 

FIN 1 PIN 2 PIP 3 PIP 4 PIP 5 PIA 6 PIN 7 FIN 8 PIN 9 Pk« 10 PIP 11 PIP 12 

Vi IN 3 21 20 30k 301 85 
02 30K 3ok n 17 o o 300 

y) 301 30t 17 I4 1K lk 30k 

64 500 301( 35k 11 11 34K 400 0 14 

65 1201 30k 1a 19 2500 251I 304 

06 0.18 0 0.111 18 0. 2,1 0. 4i4 3 8 

v7 0 25 4K 4K 0.541 356 32 7C 

68 45k 45k 3 2 2 4500 0.881 306 9 

*9 6k 0.88 60 10 10 19K 38 0 7 

VIO i NE. tm o 26 30 4.511 90K 0.114 Z6 

Vil 0.2514 INF. 0 0. e 80K 0.3M 17 23 

011 N.C. 20 0 1M 1M N.C. 22 500 

013 FILAME1IT INFINITY - LATE 1 . 3 MCG• 

v14 N.C. N.C. INF. P.C. SOO N.C. M 35 
I 

NOTE: Wave shapes for chassis 120123-8 can be taken from "Prel iminary Trouble 

Shooting manual on Chassis 120133-6, Covering Models 660B, 6646 and 67 38." 

This manual is now being prepared and will be released in the near future. 

John F. Rider 



RECEIVER CHARACTERISTICS 

I TEm DESCRIPTION 

Vol tage Rating 115 vol ts, 60 cycles A.C. 
Power Consumpt ion All Models - 155 watts 
Current Drain 
(at 115 vol ts A. C.) 

All model s - 1. Li Arrps. 

Frequency Range 54-88 MC; 174-216 MC. 

Intermediate Frequencies j Video - 25.75 MC. 
C Audio - 4.5 MC. 

Antenna Input Impedance 300 Ohms, Balanced 
Channel Selection Twel ve Position Rotary Turret 

Chassis - Models Ç Models - 650F, 654F, 655F 
(Chassis - 120138-8 

. ALIGNMENT 

a. Equ ipment Required - A sweep generator, accurate marker generator, oscillo-

scope, and v. t. v. m. a re requi red for al ignment. The marker generator must 

be very accurate and supply frequencies of 4.5 MC., and 20 to 28 MC. 

HOR.PHAS 

II-

T-6 
DISC. 

( 0 > 4 5MC 

T.3 
?I 25MC,.. 
(MIN) 

T-9 
NOR. FREE) 

4.5 MC 
(MAX) 

BOTTOM OF CHASSIS 

O DO NOT TOUCH. 
A-16 

0A15 

CO 
  187-18 

A- I4 

T-6 DISC. 
4 MC. 

L-6 
4.5MC 
(MAX) 

L9e 

4 5MC ( MIN) 

zrz, T-2 
W)25.5MC 

(MAX) 

0 T-3 
22.9MC 
(MAX) 

(e.7 7-4 
ye' 23.9MC 

(MAX) 

TOP OF CHASSIS 

FI GURE 1 LOCATION OF ALIGNMENT POINTS 

b. Response Curves - The i-f response curves for the video i-f stages are shown 
in figure 2. 

C. Al ignment Points - The location of all i-f transformers, tuned circuits, and 
t r:mmers is shown in figure I. 

d. TV I- F Alignment - 

I) Tune receiver to Channel 3. 

2) Connect 3 volt bias battery negative terminal from junction of C3I and 
R27 ( positive terminal ) to 8-. 

3) Shape overall response curve, after individual peaking of stagger- tuned 

and over-coupled i-fs, as indicated in steps 1-6 below. See curves A and 8. 

STEP 

SIGNAL GENERATOR INPUT INSTRUMENT 

CONNECTION ADJUST PROCEDURE CONNECTION FREQUENCY 

1 Connect marker genera- 
tor to pin 1 ( grid) of 
V-1 ( 6AU6) through . 001 
mfi. condenser. Low side 
to nf2utral. 

25.5 MC Connect d.c. v.t.v.m. 
to pin 7 ( grid of VB 
12 AT 7). Low side to 
gin 8 of vs. Use 3 
or 5 volt range. 

12 Peak for maximum response. 
Adjust generator signal 
level to produce one volt 
at grid of V8. 

2 • 22.9 MC • T3 
(Top) 

• 

3 • 21.25 MC • T3 
(Bot- 
tom) 

Adjust for minimum response. 
Repeat step 2. 

4 • • 23.9 MC . T4 Peak for maximum response. 

5 Connect sweep generator 
to converter ( 6,J6 or 
12AT7) input, using 
three turn loop of wire 
slipped over tube. Con- 
nect marker gen. in 
parallel. 

Sweep- 
24.5 MC 
(10 MC 
sweep) 
Marker- 

21.25 MC 
and 

25.75 MC 

Connect vertical input 
of scope through ' de- 
tector network to pin 
1 ( grid) of V-2 ( 6AU6) 

Low side to et ( 1300. 

"Low input impedance 
of about 200 ohms 

Tl(A) 
T1(8) 

Set markers as shown on 
response curve A, fig. 2. 
Note that the markers 
should be 20% down for this 
stage. 

6 • Sweep- 
24.5 MC 
(10 MC 
sweep) 
Marker- 

22.6 and 
25.75 MC 

Connect vertical input 
of scope in series 
with 10K resistor to 
pin 7 ( grid) of V8 
(12AT7). Low side to 
pin 8 of ve. 

12, 
13, 
and 
T4 

Adjust for overall response 
as shown in curve 8, fig. 2. 
Adjust T2 to position 25.75 
MC marker; adjust T3 ( Top) 
to set 22.6 MC marker. Do 
not readjust trap. Equalize 
peaks of response curve by 
adjusting T. 

TABLE I . VIDEO 1-F ALIGNMENT 

11416MAX. tO% 

/ 
1415 el 

VG. 

CURVE A 

11% 
,011. 61à11 

16.76 
Nc IOC W2111110• 

CURVE e 

FIGURE 2 RESPONSE CURVES 

IMO 110 bbbbbb 

4 IN-

CURVE C 

e. TV Sound Al ignment - 

I) Set receiver to Channel 3. 

2) Use accurate, crystal-control I ed, marker generator. 

f. TV R- F Al ignment - 

I) Set fine tuning control to mechanical center. Retain this setting for 

enti re r- f al ignment. 

2) Use 300 ohm carbon resistor as dummy antenna. 

MODELS 650F, 651LF, 
Ù55F, Ch. 120138-B 5

Z
-
9
 
3
9
V
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STEP 

SIGNAL GENERATOR INPUT MEASURING 

INSTRUMENT ADJUST PROCEDURE 
CONNECTION FREQUENCY 

1 Marker generator through 
.001 uf to junction of 
L-4, C-38. 
Low side to chassis. 

Marker- 
4.5 MC. 

Connect v.t.v.m. 
through 10K resistor 
to pin 1 ( grid of V-5), 
Low side to FS+ ( 130V). 

C-89 Peak for maximum negative 
response. Adjust generator 
input to produce one volt at 
grid of V5. ( Above no signal 
value. 

2 " " " L6 " 

3 Connect sweep generator 
in parallel with marker 
gen. 

Sweep- 
4.5 MC 
(450 KC 
sweep) 
Marker- 
4.5 MC 

Replace v.t.v.m. with 
scope connected 
through 10K resistor 
to junction of R21 
and C22. Low side to 
8 neutral. 

16 
(Secon- 
dary) 

Position 4.5 MC. marker at 
center of S-curve, by ad-
justing secondary. ( See 
Fig. 2 - curve C). 

16 
(Pri- 
mary) 

Peak primary for maximum 
amplitude and linearity. 
Repeat step 3. ( See Fig. 
2 - curve C) 

5 Marker generator through 
.001 mfd. to pin 7 of V8 
(12AT7) low side to 
pin 8 of V8. 

Marker- 
4.5 MC 

A.C. v.t.v.m. or D.C. 
v.t.v.m. used with a 
peak detector probe to 
junction of R52, cul. 
Low side to 8 neutral. 

L9 Adjust for min. reading of 
v.-t.v.m. Keep contrast 
control set for maximum 
contrast. 

TABLE II - AUDIO I- F AND DISC ALIGNMENT 

3) Couple marker generator in parai lei with sweep generator. 

4) Use 10 MC. sweep for sweep generator. Couple generator to antenna ter-

minals of receiver. 

5) Connect vertical input of scope in series with 10K resistor to junction 

of R39 and L4 ( pin 7 grid of V8), low side to pin 8 of V8. 

STEP 

SIGNAL GENERATOR INPUT 

CHANNEL ADJUST PROCEDURE SWEEP GEN. MARKER GEN. 

1 207.0 MC. 209.75 MC. 12 Al2 Adjust for placement of 21.25 MC. 
marker as per response curve B. 

2 • • 12 A14, 
A15, 
A16 

Adjust shape of response curve 8 
for maximum amplitude and band-
width. 

3 213.0 MC. 215.75 MC. 13 A13 Adjust as in Step 1. 

4 201.0 MC. 203.75 MC. 11 All 

5 195.0 MC. 197.75 MC. 10 A10 ' 

6 189.0 MC. 191.75 MC. 9 A9 • 

7 183.0 MC. 185.75 MC. 8 A8 ' 

8 177.0 MC. 179.75 MC. 7 Al ' 

9 85.0 MC. 87.75 MC. 6 A6 " 

10 79.0 MC. 81.75 MC. 5 AS ' 

11 69.0 MC. 71.75 MC. 4 A4 • 

12 63.0 MC. 65.75 MC. 3 A3 " 

13 57.0 MC. 59.75 MC. 2 A2 " 

TABLE III - R.F. ALIGNMENT 

2. OPERATING CONTROLS 
F, 

F, Cn. 1201 - 

OF! Wt.« CONT., - 
,JANS INCOvER ON • 
ADJuSTS SOUND VawOf 

coNvNALT [WK. - 
A0JuSTS FNCTURE COO• 
tR•st ,,,NT Oa DANA 

FRONT PANEL CONTROLS 

STATION SELECTOR 

SET WY RE ECIUIRPO) 
MTN (MEN Or TIRES( 
TENS NNOIE ARRAN/H-

MINTS 

IRE TUNING CONTAOL 
ADJUSTS RECOVER 
FOR REST PICTURE 

OTARIOS SCIECTOM 

TO UNTIE. PICTURE VERTICALLY 
OR NORIZONTALLT ON SCREEN. 
Atuusv TRIS LEVER EXTENDING 
FROM SACO COVER 

BRIGHT- FOCUS VERT NOR 
NESS 0 HOLD 

IDOS IR NOR VERT VERT IDOS 
FOCO PHASE DRIVE HOLD SIZE LIN 

0 0 0 0 0 0  

nOR 
ZE 

0 0 

REAR CONTROLS 

FIGURE 3. OPERATING CONTROLS ( FOR MODELS 650F. 654F AND 655F) 

3. TUBE LOCATIONS Ili> 

X-3 

P-3 

19806 BALLAST 

HIGH -VOLTAGE 
LEAD 

ANTENNA 
CONNECTION 

ON Tom. 

IFOCuS 
COIL 
L-7 

DEFLECTION 
YOKE 
L- I3 
L- I4 

VIS 
I2LP4 

(TELEVISION TUBE) 

12AT7 

C)6Au6 

6A6 

6AU6 

SPEAKER 
SOCKET 

I2AU7 

6Au6 

6Au6 

6S8GT 

6CB6 
on 

6A05 
O. 

6BC5 

and 

6J6 

603380 

FRONT 

FIGURE 4. TUBE LOCATION DIAGRAM ( FOR CHASSIS 1201388) 

X» 
GI 

e 
7:1 
um 
o 
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14. ALIGNMENT OF MIRACLE PICTURE LOCK ( Horizontal Sweep Automatic Freq. Control) 

This must be done with chassis removed from cabinet and a scope. 

I. Short phasing coil by using a clip lead across C-74 (. 01 mf.) 

2. Turn horizontal hold control counter clockwise when viewed from front of 

control. ( Center tap at lowest 8+ voltage). 

3. Starting with frequency slug ( T-9) all the way out rotate in until picture 
locks into synchronization. 

4. Remove short from phasing coil and adjust in following manner. 

a) Place scope lead in series with 10,000 ohm resistor to junction R-83, 

L-15 low side to 8 neutral ( B-). 

b) Set sweep frequency of scope to 8,000 and adjust fine frequency until 

pattern on scope is stationary ( Note picture should be in synch during 

this adjustment.) 

c) Phasing slug ( L-15) should be adjusted so that you have even peaks as 
shown in Figure 5 below. 

FIGURE 5 

5. Switch tuner to off channel then back. Picture should be out of synch and 

from 4 to 5 black horizontal bars visible. If more or less, adjust hori-

zontal frequency slug ( T-9) untir the 4 to 5 bars are seen. 

6. Turn horizontal hold 

about 1/4 of a turn. 

over the whole range 

5. TUBE LOCATIONS 

control slowly clockwise. Picture should synch in at 

The picture should then remain in synchronization 

of the horizontal hold control. 

The tube complements of chassis 1201388 are .listed in the following table: 

SYMBOL TUBE TYPE FUNCTION SYMBOL TUBE TYPE FUNCTION 

V-1 6AU6 1st Video I.F. Ampl. V-14 25W4GT Horizontal Damper 
V-2 6AU6 2nd Video I.F. Ampl. V-15 2LP4 Kinescope 
V-3 6AU6 3rd Video I.F. Ampl. V-16 IN60 2nd Det. ( Video) Germanium 
V-4 6AU6 Sound I.F. Amplifier Crystal 
V-5 6AU6 Sound I.F. Limiter V-17 6J6 Oscillator á Converter 
V-6 6S8GT Sound Discr. á A.F. Ampl. 6CB6 
V-7 25L6GT Sound Output or 
V-8 
V-9 

12AT7 
12Au7 

2nd Sync. Ampl. 
2nd Video Ampl. 

V-18 6AG5 
or 

f 1 

R.F. Amplifier 

V-10 12BH7 Vertical Osc. 6 Output 6BC5 
V-11 12SN7GT Horizontal Oscillator V-19 Selenium Rectifier 
V-12 19BG6 Hor. Output Ampl. V-20 Selenium Rectifier 
V-13 1X2 High Voltage Rectifier V-21 Selenium Rectifier 

TABLE JV TUBE COMPLEMENTS 

6. CHASSIS PARTS LIST ( CHASSIS I20138- B) 

sYmeoL PT. NO. 

C-1 

C-2 

C- 1 

C-6 

C-7 

0-8 

C-9 

C-10 

C-11 

C- I2 

C-13 

C-14 

C-15 

C-16 

C-17 

C-18 

C-19 

C- 2,D 

2-21 

C-22 

C-23 

C-24 

C-25 

C-26 

C-27 

C-28 

C-29 

C-30 

C-31 

C-32 

C-33 

C-34 

C-35 

C-36 

C-37 

C-38 

C-39 

C-40 

C-41 

C-42 

C-43 

C-44 

C-45 

C-46 

C-47 

C-48 

C-49 

C-50 

C-51 

C-52 

C-53 

C-54 

C-55 

C-56 

C-57. 

C-58 

928006 

928006 

928006 

928006 

928006 

928006 

928006 

928006 

928006 

928006 

928006 

928006 

928006 

928006 

928002 

928006 

910033 

928006 

928006 

928006 

910043 

923079 

923061 

923088 

928006 

923061 

925181 

923061 

922101 

9 25 166-1 

9 2320 1 

925166-3 

PT-OF C-27 

925070-1 

925070-1 

923091 

PT.OF C-27 

928023 

928dO6 

92507 '072 

910047 ' 

923062 

9100 47 

922032 

PT-OF L-9 

923062 

923062 

923064 

923088 

923079 

923088 

923092 

923079 

922021 

922014 

922024 

922008 

PT.OF C-32 

DESCRIPTION  

1500 

1500 

1500 

1500 

1500 

1500 

1500 

1500 

1500 

1500 

1500 

1500 

1500 

1500 

10 

1500 

47 

1500 

1500 

1500 

110 

.001 

.01 

.002 

15'.10 

.01 

40 

.01 

.05 

200 

2 

120 

120 

30 

30 

.2 

50 

5 

1500 

4 

200 

.05 

200 

.01 

47 

.05 

.05 

. 1 

.002 

.001 

.002 

.006 

.001 

.00 1 

. 1 

.033 

. 1 

15 

MMF ( MIN.) 400V 

MMF ( MIN.) 400V 

MMF ( MIN.) 4004 

MMF ( MIN.) 400V 

MMF ( MIN.) 400V 

MMF ( MIN.) 400V 

MMF ( MIN.) 400V 

MME ( MIN.) 400V 

MMF ( MIN.) 400V 

MMF ( MIN.) 400V 

MMF ( MIN.) 400V 

MMF ( MIN.) 400V 

MMF ( MIN.) 400V 

MME ( MIN.) 400V 

MMF 500V . . 

MMF ( MIN.) 400V 

MMF   

MMF ( MIN.) 400V 

MMF ( MIN.) 400V 

MMF ( MIN.) 400V 

MMF   

MF 600V • 

MF 400V • 

MF 600V . 

MMF 400V . 

MF 400V • 

MF 300V • 

MF 400V . 

MF 400V • 

MF 150V • 

MF 50V • 

MF 300V • 

MF 300V • 

MF 150V • 

MF 150V • 

MF 200V • 

MF 300V • 

MMF   

MMF ( MIN.) 400V 

MF 200V . . 

MMF 500V . . 

MF 400V . 

MMF 500V . . 

MF 600V . . 

MMF   

MF 400V • 

MF 400V • 

MF 400V . . . 

MF 600V • • • 

MF 600V . 

MF 600V • 

MF 400V • • 

MF 600V . • 

MF 600V . • 

MF 200V • • 

MF 600V • 

MF 400V . • 

MF 400V • 

SYMBOL PT NO. DESCwIPTION 

C-59 923088 . 002 MF 600V • • 

C-60 910090 50 MMF 500V . . 

C-61 923102 . 5 MF 200V . . 

C-62 928006 1500 MMF 400V • . 

C-63 928006 1500 MMF 400V • . 

C-64 928006 1500 MMF 400V • . 

C-65 928006 1500 MMF 400V • . 

C-66 910028 220 MMF   

C-67 910043-2 180 MMF   

C-68 923088 . 002 MF 600V • . 

C-69 923114 . 02 MF 400V • • 

C-70 923091 . 2 MF 200V • . 

C-71 923062 . 05 MF 400V • . 

C-72 910047 200 MMF 500V . . 

C-73 r.or c-32 10 MF 400V . . 

C-74 922041 . 01 MF 600V . . 

C-75 910212 390 MMF   

C-76 910044 1200 MMF   

C-77 900073 45-400 MMF   

C-78 922024 . 033 MF 600V . . 

C-79 910045 5 MMF 1000V . . 

C-80 923015 . 0005 MF 10KV • . 

C-81 922101 . 05 MF 400V • . 

C-82 922023 . 047 MF 600V • • 

C-83 915000-1 47 MMF   

C-84 928006 1500 MMF 400V • • 

C-85 928006 1500 MMF 400V • • 

C-86 928006 1500 MMF 400V . • 

C-87 923088 . 002 MF 600V • . 

C-88 928054 680 MMF 1000V . . 

C-89 900064 3-35 MMF   

F-1 

L-2 

L-3 

L-4 

L-5 

L-6 

L-7 

L-8 

L-9 

L-10 

L-11 

L-12 

L-131. 

L-14 

L-15 

L-16 

L-17 

L-18 

808170 FUSE 

708061 ION TRAP - SINGLE. . 

705016 

705016 

708090 

708093 

708032-1 

708048 

708032 

708090 

708114 

708095 

708036 

738037 

708052 

708055 

PT.OF SP- 1 

R.F. CHOKE - 3.3 uh. 

R. F. CHOKE - 3.3 uh. 

PEAKING CO IL - 80 uh. 

PEAKING COI L- 35 uh. 

SOUND I.F. COIL. . . 

FOCUS COIL- EM - 

2250 OHM   

WAVE TRAP- 4.5 MC. . 

PEAKING COIL- SO uh. 

PEAKING COI L - 440 uh 

PEAKING COIL- 180 uh 

t
DEFLECTION YOKE 

VERT. COILS 

DEFLECTION YOKE 

HORIZ. COILS 

HORIZ. PHASE COIL. 

LINEARITY COIL . 

SIZE COIL  

P-Z 585061 PLUG á CABLE - SPEAKER 

(TABLE MODEL)   

MODELS C5OF, (Y54F, 
t._:5F Ch. 1201-1-3 
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SYMPOL PT. NO. DESCRIPTION 

P-2 585062 PLUG & CABLE- SPEAKER 

(CONSOLE)   

P-3 505014 PLUG- INTERLOCK SWI TCH   

R-1 

R-2 

R-3 

R-4 

R-5 

R-6 

R-7 

R-8 

R-9 

R-10 

R-11 

R-12 

R-13 

R-14 

R-15 

R-16 

R-17 

R-18 

R-19 

R-20 

R-21 

R-22 

R-23 

R-24 

R-25 

R-26 

R-27 

R-28 

R-29 

R-30 

R-31 

R-32 

R-33 

R-34 

R-35 

R-36 

R-37 

R-38 

R-39 

R-40 

R-41 

R-42 

R-43 

R-44 

R-45 

R-46 

R- 47-

R-48 

R-49 

R-50 

R-51 

R-52 

R-53 

R-54 

R-55 

R-56 

R-57 

R-58 

R-59 

R-60 

340672 5600 

340232 82 

350412 470 

350412 470 

350412 470 

340732 10,000 

340292 150 

350412 470 

350412 470 

340732 10,000 

PT.OF T-3 10,000 
340292 150 

350412 470 

340232 82 

340972 100,000 

340712 8,200 

340812 22,000 

340572 2,200 

340972 100,000 

340972 100,000 

340932 68,000 

390074-6 1 

351372 

351132 

351132 

340212 

340932 

351212 

397036 

341052 

4.7 

470,000 

470,000 

68 

68,000 

1 

2.5 

220,000 

394060-4 55 

394060-3 75 

340572 2,200 

340732 10,000 

394060-2 1,500 

340332 220 

370652 4,700 

397066 15,000 

340652 4,700 

370832 27,000 

340572 2,200 

340732 10,000 

341092 350,000 

341332 3.3 

341052 220,000 

340812 22,000 

PT.OF R-22 5,000 

351212 1 

351212 1 

340572 2,200 

370672 5,600 

340772 15,000 

340772 15,000 

390134-1 

340812 

390132 

340812 

340812 

340852 

340972 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

MEGOHM 

MEGOHM 

OHM 

OHM 

OHM 

OHM 

MEGOHM 

1w 
1w 
iw 

1w 
#w 
iw 
1w 
1vd 

iw 

1w 
iw 
iw 
kW 

1W 

kW 

kW 

kW 

CONT. - FRONT 

/W +20% . 

1W +20% . 

1w +20% • 

1w ilo% . 
1w flos . • 
1W +20% . • 

OHM W. W. BALLAST TUBE 

OHM 1W +10% . 

OHM 7.5w +10% . 

OHM low ±los . 

OHM 1w +10% . • 

OHM iw ilos . • 
OHM 5W + 5% . . 

OHM 1W +10% . • 

OHM 1W +10% . • 

OHM 2W +10% . • 

OHM iw 110% . • 

OHM 1W +10% . • 

OHM kW +10% . • 

OHM kW +10% . . 

OHM kW +10% . • 

MEGOHM kW +10% . 

OHM 1W +10% 

OHM 1W +10% . 

OHM CONTRAST CONT.-FRONT 

MEGOHM 11,4 +20% . • 

MEGOHM kW +20% • • 

OHM 1W + 1.0% • • 

OHM 1W +10% • 

OHM 1W ±los . . 

OHM 1W +10% . 

100,000 OHM BRTNS.CNT.-FR. 

22,000 OHM 1w +10% . . 

100,000 OHM CONT. - REAR . 

22,000 O>I 1w . . 

22,000 OHM 14/ +10% . . 

33, 000 OHM kW ±10% . . 
100.000 OHM iw ilo% . . 

R-61 

R-62 

R-63 

R-64 

R-65 

R-66 

R-67 

R-68 

R-69 

R-70 

R-71 

R-72 

R-73 

R-74 

R-75 

R-76 

R-77 

R-78 

R-79 

R-80 

R-81 

R-82 

R-83 

R-84 

R-85 

R-86 

R-87 

R-88 

R-89 

R-90 

R-91 

R-92 

R-93 

R-94 

R-95 

R-96 

PT. NO. DESCRIPTION 

340932 

390134-1 

390138 

341312 

340972 

340972 

340812 

351212 

340712 

340532 

341012 

340812 

341012 

340712 

331192 

331012 

331012 

341012 

390134-1 

340952 

331312 

330972 

340712 

340812 

331012 

330942 

340652 

351212 

340272 

341052 

381132 

390132 

381132 

340892 

350492 

351212 

60,000 OHM kW +10% . • 

100,000 OHM VERT. HOLD CONT.-R 

3 MEGOHM VERT. SIZECONL-R 

2.7 MEGOHM 111 +10% 

100,000 OHM 1W +10% . 

100.000 OHM 1W ±-10% • 

22,000 OHM 1W +10% . 

1 MEGOHM 1W 120% . • 

8,200 OHM 114 +10% . 

1,500 OHM 1W +10% • 

150,000 OHM 1w iaos . 
22,000 OHM kW +10% . 

150,000 OHM 1W +10% . 

8,200 OHM 1W +10% • 

820,000 OHM /W + 5% • • 

150,000 OHM 4 + 5% • 

150,000 OHM 1W + 5% . 

150,000 OHM kW +10% . . 

100,000 OHM HOR I Z. HOLD CONT.-R 

82,000 OHM kW +10% . 

2.7 MEGOHM 1w + 5% • 

100,000 OHM 1W + 5% . 

8,200 OHM 1W +10% . 

22,000 OHM 11.1 +10% . 

150,000 OHM 1W + 5% . 

75,000 OHM 1W + 5% . 

4,700 OHM kW +10% • 

1 MEGOHM 1W +201 • 

120 OHM kW +10% . 

220,000 OHM 11.1 +10% . 

470,000 OHM 1W ±20% . 

100,000 OHM VERT. LIN. CONT.-R 

470,000 OHM 1W +20% . . 

47,000 OHM 1w +10% • . 

1,000 OHM 1W +20% . . 

1 MEGOHM 1w +20% . • 

TUNER 470636 TUNER ASSY. - STANDARD. . . 

SP- 1 

SP- 1 

SP- 1 

180070 

or 180073 

180072 

SPEAKER - 6" - EM 
SPEAKER - 6" - EM TABLE MODEL 

SPEAKER - 12" ( CONSOLE) 

SW-1 PT. OF R-22 ON - OFF Swl TCH 

T-1 

T-2 

T-3 

T-4 

T-5 

T-6 

T-7 

T-8 

T-9 

T-10 

V-1 

V-2 

V-3 

V-4 

V-5 

V-6 

V-7 

720104-1 

720098 

720106 

720098 

708018 

734058-1 

738054 

716052 

738039 

800533 

800533 

800533 

800533 

800533 

800015 

800490 

1st VIDEO I.F. TRANSFWR . 

2nd VI DEO I . F. TRANSFWR . 

3rd V IDEO I . F. TRANSPWR . 

4th VI DEO I . F. TRANSFeWR . 

DISCRIMINATOR COIL  

SOUND OUTPUT TRANSFORMER.   

VERT. OUTPUT TRANSF'W R 

HOR I Z. OSC. TRANSFORMER 

HOR I Z. OUTPUT TRANSFORMER 

VACUUM TUBE - 6AU6 

VACUUM TUBE - 6AU6 

VACUUM TUBE - 6AU6 

VACUUM TUBE - 6AU6 

VACUUM TUBE - 6AU6 

VACUUM TUBE - 6S8GT 

VACUUM TUBE - 25L6GT 

SYMBOL PT. NO. DESCRIPTION 

V-8 800047 VACUUM TUBE - 12AT7 

V-9 800026 VACUUM TUBE - 12AU7 

V-10 800053 VACUUM TUBE - 12BH7 

V-11 800039 VACUUM TUBE - 125N7GT 

V-12 8000144 VACUUM TUBE - 191306-G 

V-13 800046 VACUUM TUBE - 1X2 

V-14 800045 VACUUM TUBE - 25W4GT 

V-15 810003-4 TELEVISION TUBE - 12LP4 

V-16 817018 GERMANIUM CRYSTAL - I N60 

V-17 800536 VACUUM TUBE - 6J6 T. V. 

V-18 800535 or VACUUM TUBE - 6AG5 TUNER 

V-18 800052 VACUUM TUBE - 68C5 STANDARD 

SYMBOL PT. NO. 

NIO.DELS 650F, :)5ILF, 
655F, c:. 1'2013 

DESCRIPTION  

V-19 817000-1 SELENIUM RECTIFIER- 15 MA 

V-20 817015 SELENIUM RECTIFIER- 250 MA 

V-21 817015 SELENIUM RECTIFIER- 250 MA 

X-1 585063 SOCKET - CABLE ASSY. - KINESCOPE 

X-2 500022 SOCKET - SPEAKER   

X-3 583206 SOCKET - INTERLOCK SWI TCH - 

LI NE CORD   

7. CABINET PARTS LIST ( Models 650F, 654F, 655F) 

PART NO. 

DESCRIPTION MODEL 

650F 

MODEL 

654F 

MODEL 

655F 

140354 CABINET 

_ 140371 CABINET ( BLOND) 

140367 CABINET 

140361 CABINET (BLOND) 

140360 CABINET 

520124 520124 GLASS PANEL ( GREEN) 

635028 SAFETY GLASS 

411060 411060 411060 METAL MASK ( GREEN) 

560149 560149 MASONITE BACK 

560142 MASONITE BACK 

520103 520103 520103 SELECTOR ESCUTCHEON ( TUNER) 

450028 450028 450028 ESCUTCHEON - OFF VOLUME CONTRAST 

450071 450071 KNOB . CONTRAST 

450072S 450072S KNOB - VOLUME 

450073S 450073S 
, 

KNOB - SELECTOR 

450074 450074 KNOB - FINE TUNING 

587011 587011 587011 SPRING INSERT - 1/4" 

587012 587012 587012 SPRING INSERT - 3/8 -

450095 KNOB - CONTRAST 

450096S 

, 

KNOB - VOLUME 

450097S KNOB - SELECTOR 

450098 KNOB - FINE TUNING 

180073 180073 SPEAKER ( 6") 

180072 SPEAKER ( 121 

585061 585061 SPEAKER PLUG & CABLE 
- 

SPEAKER PLUG & CABLE 585062 
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AA 

13001 1100 1. 
Roof M' 

cTcTi T. v. 

PART NO. - I 

TUNER 

470836 I 
1 7-1 

1 

-3 

J 

130110m 
VIEW 

C-29 
.--H--.  

.05 

- 3 

SI vIDEO IP AmP. 

V-1 <34U6 

BALLAST 
TUBE 

SW— I 

T-2 

2ND VOE0 IF AMP 

V- 2 64.1.A. 

C-7 C.8 Woe 

17 150 470 *15 

• e 5 R 7 

T. 3 

200,,, So 

V-119 V 20 

22o K 
Isoo 

Rrbo CT84 

R-31 
55 

220 
V-14 

7• 25,44 NT 

2 

4 

3 

V-11 
i9BGE,C3 

V- II 
13101767 

V - 5 
LAUG3 

V- 4 
isAUG. 

6S8c,r 

R- 27 R- le 

TO 
SPEAKER 

0 U,L' (D 

30 150 30 MO 
• — 

C 34 -C 115 

R 33 
2200 

R-31 

75 

V-7 
231.3. - GT 

V- I0 
12 Bi47 

V- 2 
&UN 

V-

11 AU7 

V - 
12 KT 7 

V- 9 

V-15 
12 LP4 

NOTE: COIL B TRANSFORMER RESISTANCE READINGS TAKEN 
WITH VOLTOHMYST AND WITH COMPONENTS OUT OF 
CIRCUIT. 

3RD 77)EO I F ANA 

V-5 («AU«. 

0 FOCUS 
COIL. 

1500 
50 /200 

--tsoo -- 0 

C 37 

V - 1 
fs/SUI. 

4 C-4.2 

3 is 

C.-65 
FIcTuRE TUBE = 

R-33. 

Hm• 

Mow 

CHASSIS 120138 - 

T- 4 

B. 2 ,-L, 

13-

2 ND DET 

V - 1iA 
I N 140 

V-8 
'1212 AT7 

2010 
SYNC. 
AMP. 

1130 44.1F 

C 147 
VERT. OSC. 

I (.7v 

 )1 .  
.002 
C-913 

 )1  

.05 

PART NO. 950171 

MNP 
C-313 

SOUND 
1. A14•1.1F,ER 

V- 4 ‘AU6 

C 89 
3- 29 
K041. 

R-SIS I 10K 
4100 

4 141. 

R - 91. 
PIEO CT40 

El« 220 351C .001 
R.57 R- Se 8.59 C-53 

.00è .101 

C 50 G St C 52 

/SOK 
R-76 M-79 

HOE HOLD 

100IA 814 

R 
1150K 

R-82 

G-72 
100 
NH? 

47 N.., 
C. 17 

350.1 
2 R-44 
4«.• 3.2 

G-43 MEG 

I ST VIDEO 
AMP. 

R 40 
CONTRAST  

sourec. 
r.r. LoNortg 

V- 5 G.0.1.1is 

8200 

 "\AA, 
R-14. 

211( 2200 

4117 E 18 

SOvNi0 
Cust.R 4 AMP 

(ObBCIT 

BRIGHTNESS 
»OK 

R-914 R-72 
V  

12 -G7 -------- 100 X R - 63 loo4 22K MA' 

( 54 It VERT. LIN. 22 è4 R - 73 C - 59 

100« ISOK 
54 1 T 8 L- I3 L-14  

& r 1 v - 10 r -. 

j Va 12 BH 7  .1 21 33 -' 6.7 4% t000 ,- 
1 

0 C-57 e 2 
3 or 

.osa_ Ya 12BH7 MI 33.' 
C GO 

C  12.61 5«, 0 - - 
4 

/deer LVElet 
HOLD SIZE 

4O'-

r gopkya 

 - )Fk  
C - 73 

R-65 
1504 

C-54 1500 

R-94 c.79 e-90 

47K 5040. 2101C 

MOR. OuPuT 
AMPLIFIER 

V- I 2 --a--
19 1366 G 

FIGURE 6 - SCHEMATIC DIAGRAM ( CHASSIS 120138B) 

HIGH vOLTAAE 

RECTiPIER 

V-13 IX 2 

7 

LIS 

SOUND 
OUTPUT 

V-7 25 L Ca7 

4—CTS: 
-ro 

PicniRE TUBE 
V-15 
12 L P4 

DAPIPER 

2 W4 CT 

$P I 

P 

MODELS 650F, 654F, 
655F, Ch. 120138-B1 

3
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1 

Subject: Circuit modifications in Models 650F, 654F, 655F using 
Chassis 120138B. 

Sets coded Triangle 1 have the following changes incorporated to 
reduce the effects caused by station modulation variation and to 
make tuning easier. 

1. R-16 ( 8200 ohms), R-17 ( 22K ohms) R-95 ( 1K ohms), C-19 ( 1500 
mmf.) are removed from the circuit. 

2. The junction of C-20, R-13 and T-6 is connected to Pin 6 of 
V-5 ( 6AUb) by means of a jumper wire. 

3. The value of R-18 has been changed from 2200 ohms to 68K ohms, 
1/2 watt. 

L. All leads to junction of ( L-5, C-89), C-39, R-14, and Pin 2 
of V-4 are disconnected from one another and rewired as fo-
llows: 

Note: L-5 and C-89 are left connected to one another. 
a) R-14 ( 82 ohms) is wired to B+ ( 130 volt line). 
h) Pin 2 of V-4 ( 6AU6) is wired to Pin 7 of the same tube. 
C) C-39 ( 1500 mmf.) is wired to Pin 7 of v-4. 

. The followinF components have been added. 
a) A 1 megohm, 1/2 watt resistor from Pin 1 of V-5 to jun-

ction of L-5, C-89. 
h) A . 01 mf., 200 volt condenser from junction L-5, C-89, 

1 meg. to Pin 7 of V-4 ( 6AU6). 
c) A 33K ohm, 1 watt resistor from Pin 6 of V-8 ( 12T7) to 

B+ ( 205 volt line). 

NOTE: 

VOLTAGE AND RESISTANCE READINGS 

FOR CHASSIS 120138-8 - MODELS 650F, 654F, 655F 

Voltage and resistance measurements listed here are for chassis 120138-8 

stamped with a triangle but without a number stamped within the triangle. 

Voltages may 

not coded as 

slightly due 

vary slightly from table figures shown here if chassis is 
stated above. The peak to peak voltage given may vary 

to component variations. 

CONDITIONS FOR TAKING VOLTAGE READINGS: (See table below) 

I. Antenna disconnected and antenna terminals shorted. 

2. Line voltage 117 volts. 

3. All controls set for normal picture. 

4. All readings taken with R.C.A. voltohmyst from point 

to B neutral ( pin 8 of V9). 

FOR A QUICK OVERALL RESISTANCE CHECK: 

I. 13 plus ( pin 6 of V2) to B neutral should read 0.1m. 

2. B neutral to chassis should read 220K. 

3. B minus ( pin 8 of V8) to 8 neutral should read 120K. 

MODELS 650F, 654F, 
655F, C'! ..t. 12013 

CONDITIONS FOR TAKING RESISTANCE READINGS: (See table) 

I. Due to high leakage resistance between 8 plus, 8 neutral and 8 minus, 

these three points must be connected to obtain quick readings. 

2. Connect 8 plus ( pin 6 of v2) and B minus ( pin 8 of N/B) to 8 neutral 

(pin 8 of V9) to obtain resistance readings. 

3. After taking resistance readings remove shorting leads. 

VOLTAGE READINGS FOR CHASSIS 120138-8 

SYMBOL TUBE PIN N 0. 
PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 PIN 10 PIN 11 PIN 12 

VI -O. 3 0 38 A. C. 32 A. C. 115 115 O. 8 

V2 120 120 32 A. C. 25 A. C. 245 245 120 

V3 120 120 25 A. C. 19 A. C. 245 245 120 

V4 130 130 12A. C. 18 A. C. 250 250 130 

V5 115 120 18 A. C. 25 A. C. 245 155 120 

V6 -1. 2 0 -1. 2 -O. 3 0.3 86 5. 54.c. 12A. C 

V7 0 48A. C. 98 105 -5. 8 -6 74 A. C. 2.5 

v8 110 -O. 5 0 5. 5A. C. 5. 5A. C. 100 35 36 12A. C. 
V9 215 -6. 7 0.2 18 A. C. 18 A. C. 22 -1. 7 0 12A. C. 

V 10 360 -16 0 37 A. C. 48 A. C. 36 -1. 4 8.5 48A. C. 
V 11 -84 210 0 -21 180 -11 25A. C. 37A. C. 

V12 N.C. 18 A. C. 0 -22 -22 N.C. 56A. C. 270 

V13 HIGH VOLTAGE - DO NOT MEASURE 

414 N.C. N.C. 400 N.C. 260 N.C. 28A. C. 40A. C 

V15 0 0 390 29 6A. C. 

RESISTANCE READINGS FOR CHASSIS 120138-8 

SYM80.. 
TUBE PIN NOS 

PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 PIN 10 PIN 11 PIN 12 

V 1 1. 2M 3 22 20 30K 30K 85 

V2 30K 30K 20 17 0 0 30K 

V3 30K 30K 17 13 1K 1K 30K 

V4 30K 30K 10 15 500 500 30K 
V5 120K 30K 15 18 3500 20K 30K 

V6 90K 0 90K 1. 2M 180K O. 5M 2.5 10 

\, 7 0 28 4K 3.6K 450K 22K 36 70 

Ve 20K 1M 0 2 2 30K 250 0 9 

V9 5. 5K 0.8m 200 14 14 18K 3m 0 9 

%de INF. 0.8M 0 22 28 4M 0. 1M 0. im 22 

Vii 250K INF. 0 O. 8M 60K 0.3M 16 24 

V12 N.C. 24 0 0.8M 0.814 N.C. 30 
- 

5.5 

V13 F I L AMENT INF I N IT Y - PLATE 1. 3 MEG. 

V14 N.C. N.C. INF. N.C. 22 N.C. 30 40 

V15 0 0.814 INF. 50K 2 

NOTE: Wave shapes for chassis 120138-8 can be taken from "Preliminary Trouble 

Shooting Manual on Chassis 120133-8, Covering Models 6608, 6648 and 673B." 
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BOTTOM OF CHASSIS 

INDEX 

PAGE 

b. Response Curves - The i-f response curves for the video i-f stages are shown 

PAGE in figure 2. 

c. AI ignment Po ints - The location of all i-f transformers, tuned ci rcuits, and 
ALIGNMENT INSTRUCTIONS . . . 31 SPECIFICATIONS   . 31 tr:mmers is shown in figure I. 

PARTS LIST   35 TOP VIEW - TUBE LAYOUT. . . 32 
PRODUCTION CHANGES  33 TRIMMER LOCATIONS  31 d. TV I-F Alignment - 

RESISTANCE MEASUREMENTS . . 34 VOLTAGE MEASUREMENTS . . „ 34 I) Tune receiver to Channel 3. 
SCHEMATIC   38 WAVEFORMS .  36 

RECEIVER CHARACTERISTICS 

ITEM DESCRIPTION 

Voltage Rating 115 volts, 60 cycles A.C. 

Power Consumption All Models - 155 watts 

Çurrent Drain 
(at 115 volts A.C.) 

All Models - 1.4 Arrps. 

Frequency Range 54-88 MC; 174-216 MC. 

Intermediate Frequencies 
fVideo 25.75 MC. 
(Audio --  

Antenna Input Impedance 300 Ohms, Balanced 

Channel Selection Twelve Position Rotary Turret 

Chassis - Models 
(Models - 6608, 6648, 6738 
CChassis - 120133-B 

I. ALIGNMENT 

a. Equipment Requ i red - A sweep generator, accurate marker generator, osci I lo-

scope, and v.t.v.m. are required for alignment. The marker generator must 

be very accurate and supply frequencies of 4.5 MC., and 20 to 28 MO. 

.11 

 \ 
0 0 DO NOT 
A-IS 
OA- 15 
S t-IA 

T-6 DISC. 
4.5 MC 

L-6 
4.SMC 
(MAX) 

L-9e 
4.SMC ( MIN) 

TOUCH. 

T-2 
25.5 Mc 
(MAX) 

" 22 . 9MC 
(MAX) 

(e..m. T-4 
"=-""-. 23 9 M C 

(MAX) 

TOP OF CHASSIS 

FIGURE LOCAT ION OF AL IGNMENT P01 NTS 

2) Connect 3 volt bias battery negative terminal from junction of C3I and 

R27 ( positive terminal ) to B-. 

3) Shape overall response curve, after individual peaking of stagger- tuned 

and over- coupled i-fs, as indicated in steps 1-6 below. See curves A and 8. 

STEP 

SIGNAL GENERATOR INPUT INSTRUMENT 

CONNECTION ADJUST PROCEDURE CONNECTION FREQUENCY 

1 Connect marker genera- 
tor to pin 1 ( grid) of 
V-1 ( 6Au6) through . 001 
mfd. condenser. Low side 
to n neutral. 

25.5 MC Connect d.c. v.t.v.m. 
to oin 7 ( arid of V8 
12A 17 ). Low side to 
pin 8 of V8. Use 3 
or 5 volt range. 

72 Peak for maximum response. 
Adjust generator signal 
level to produce one volt 
at grid of V8. 

2 ' 22.9 MC " 73 
(Top) 

' 

• 21.25 MC • T3 
(Bot- 
tom) 

Adjust for minimum response. 
Repeat step 2. 

14 . 23.9 MC • T4 Peak or maximum response. 

Connect sweep generator 
to converter ( 6J6 or 
12AT7) input, using 
three turn loop of wire 
slipped over tube. Con- 
nect marker gen. in 
parallel. 

Sweep- 
24.5 MC 
(10 MC 
sweep) 1 
Marker- 

21.25 MC 
and 

25./5 MC 

Connect vertical input 
of scope through ' de- 
tector network to pin 
1 ( grid) of V-2 ( 6Au6) 

Low side to Fit ( 130V). 

'Low input impedance 
uf about 200 ohms 

711 
Ti 8 

Set markers as shown on 
response curve A, fig. 2. 
Note that the markers 
should be 20% down for this 
stage. 

Sweep- 
24.5 MC 
(10 MC 
sweep) 
Markel-- 

22.6 and 
25.75 MC 

Connect vertical input 
of scope in series 
with 10K resistor to 
pin 7 ( grid) of v8 
(12A17). Low side to 
pin 8 of vs. 

72, 
13, 
and 
74 

Adjust for overall response 
as shown in curve 6, fig. 2. 
Adjust 72 to position 25.75 
MC marker; adjust 13 ( Top) 
to set 22.6 MC marker. Do 
not readjust trap. Equalize 
peaks of response curve by 
adjusting 74. 

TABLE I . " IDEO I - F AL IGNMENT 

116 20140.0•X 1% 

'5 21.2 
Sc Nc 

Nc 

CURVE A CURVE 

FIGURE 2 . RESPONSE CURVES 

OWN NO 1156020 

• 51dC 

CURVE C 

MODELS 660B, 664B, 
03B, Cv.. 120133-B 
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e. TV Sound Alignment - 

1) Set receiver to Channel 3. 

2) Use accurate, crystal-controlled, marker generator. 

STEP 

SIGNAL GENERATOR INPUT MEASURING 

INSTRUMENT ADJUST PROCEDURE CONNECTION FREQUENCY 

1 Marker generator through 
.001 uf to junction of 
L-4, C-38. 
Low side to chassis. 

Marker- 
4.5 MC. 

Connect v.t.v.m. 
through 10K resistor 
to pin 1 ( grid of V-5), 
Low side to 84. ( 130V). 

C-89 Peak for maximum negative 
response. Adjust generator 
input to produce one volt at 
grid of V5. ( Above no signal 
value. 

2 " " " L6 " 

3 Connect sweep generator 
in parallel with marker 
gen. 

Sweep- 
4.5 MC 
(450 KC 
sweep) 
Marker- 
4.5 MC 

Replace v.t.v.m. with 
scope connected 
through 10K resistor 
to junction of R21 
and C22. Low side to 
B neutral. 

16 
(Secon- 
dary) 

Position 4.5 MC. marker at 
center of S-curve, by ad-
justing secondary. ( See 
Fig. 2 - curve C). 

4 " T6 
(Pri- 
mary) 

Peak primary for maximum 
amplitude and linearity. 
Repeat step 3. ( See Fig. 
2 - curve C) 

5 Marker generator through 
.001 mfd. to pin 7 of V8 
(12AT7) low side to 
pin 8 of V8. 

Marker- 
4.5 MC 

A.C. v.t.v.m. or D.C. 
v.t.v.m. used with a 
peak detector probe to 
junction of R52. C47. 
Low side to B neutral. 

L9 Adjust for min. reading of 
v.t.v.m. Keep contrast 
control set for maximum 
contrast. 

TABLE II - AUDIO I- F AND DISC ALIGNMENT 

f. TV R-F Alignment - 

I) Set fine tuning control to mechanical center. Retain this setting for 

entire r- f alignment. 

2) Use 300 ohm carbon resistor as dummy antenna. 

3) Couple marker generator in parallel with sweep generator. 

4) Use 10 MC. sweep for sweep generator. Couple generator to antenna ter-

minals of receiver. 

5) Connect vertical input of scope in series with 10K resistor to junction 
of R39 and L4 ( pin 7 grid of V8), low side to pin 8 of ve. 

STEP 

SIGNAL GENERATOR INPUT 

CHANNEL ADJUST PROCEDURE SWEEP GEN. MARKER GEN. 

1 207.0 MC. 209.75 MC. 12 Al2 Adjust for placement of 21.25C. 
marker as per response curve 8. 

2 " . 12 A14, 
A15, 
A16 

Adjust shape of response curve 8 
for maximum amplitude and band-
width. 

3 213.0 MC. 215.75 MC. 13 A13 Adjust as in Step 1. 

4 201.0 MC. 203.75 MC. 11 All 

5 195.0 MC. 197.75 MC. 10 A10 • 

6 189.0 MC. 191.75 MC. 9 A9 

7 183.0 MC. 185.75 MC. 8 A8 

8 177.0 MC. 179.75 MC. 7 Al 

9 85.0 MC. 87.75 MC. 6 A6 

10 79.0 MC. 81.75 MC. 5 A5 

11 69.0 MC. 71.75 MC. 4 A4 . 

12 63.0 MC. 65.75 MC: 3 A3 • 

13 57.0 MC. 59.75 MC. 2 A2 

TABLE III - P. F. ALIGNMENT 

2. OPERATING CONTROLS 

COM, UST 5.00505 

ne'.0.5:Vor.CZ 

5.055 0[050515 Ord 

00.015150.0 5.0.051( 

,de 

MODELS 660B, 664E, 
673E, Ch. 120133-B 

FRONT PANEL CONTROLS 

50J5055S 0105040 
6555 0,55.5 

5155,1. SELECT. 

555.5.5t 

TOCENTOI.OVNEVERTIC/mv 

C_ 

FOCUS VERT 

o 
FOR NOR MOR VERT COR 

FREE; MUSE OMIVE SIZE UN 

0 0 0 

Sa 

REAR CONTROLS 955325 

FIGURE 3. OPERATING CONTROLS ( FOR MODELS 6608, 6648. 6736) 

3. TUBE LOCATIONS =1:2» 

X-3 

P-3 

198G6 

HIGH -VOLTAGE 
LEAD 

BALLAST 

ANTENNA 
CONNECTION 

L ION TRAP 

I Focus 
I COIL 
I L-7 

DEFLECTION 
I YOKE ! 

L- I3 
; L-14 's 

v-15 
12LP4 

(TELEVISION TUBE) 

12AT7 

C)6AU6 

6A6 

6AU6 

SPEAKER 
SOCKET 

12Au7 

6AU6 

6Au6 

658GT 

6036 
o. 

6AG5 
on 

68C5 

and 

6J6 

603380 

FRONT 

FIGURE 4. TUBE LOCATION DIAGRAM ( FOR CHASSIS 120133B) 
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4. ALIGNMENT OF MIRACLE PICTURE LOCK ( Horizontal Sweep Automatic Freq. Control) 

This must be done with chassis removed from cabinet and a scope. 

I. Short phasing coil by using a clip lead across C-74 (. 01 mf.) 

2. Turn horizontal hold control counter clockwise when viewed from front of 

control. ( Center tap at lowest Bi- voltage). 

3. Starting with frequency slug ( T-9) all the way out rotate in until picture 

locks into synchronization. 

4. Remove short from phasing coil and adjust in following manner. 

a) Place scope lead in series with 10,000 ohm resistor to junction R-83, 

L- I5 low side to B neutral ( 8-). 
b) Set sweep frequency of scope to 8,000 and adjust fine frequency until 

pattern on scope is stationary ( Note picture should be in synch during 

this adjustment.) 
c) Phasing slug ( L-15) should be adjusted so that you have even peaks as 

shown in Figure 5 below. 

FIGURE 5 

5. Switch tuner to off channel then back. Picture should be out of synch and 
from 4 to 5 black horizontal bars visible. If more or less, adjust hori-
zontal frequency slug ( T-9) until the 4 to 5 bars are seen. 

6. Turn horizontal hold control slowly clockwise. Picture should synch in at 
about 1/4 of a turn. The picture should then remain in synchronization 
over the whole range'of the horizontal hold control. 

5. TUBE LOCATIONS 

The tube complements of chassis 1201338 are listed in the following table: 

SYMBOL TUBE TYPE FUNCTION SYMBOL TUBE TYPE FUNCTION 

V-1 6AU6 1st video I . F. Ampl. V-14 25W4GT Hori zontal Damper 

V-2 6AU6 2nd Video I . F. Ampl. V-15 1LP4 Kinescope 

V-3 6AU6 3rd Video I. F. Ampl. V-16 I N60 2nd Det. ( Video) Germanium 

V-4 6AU6 Sound I. F. Amplifier Crystal 

V-5 64116 Sound I.F. Limiter V-17 6J6 Oscillator 6 Converter 

V-6 65801 Am Sound Discr. 6 A.F. pl. 6C86 

V-7 
V-8 

25L6GT 
12AT7 

Sound Output 
2nd Sync. Ampl. V-18 

1 or 

6 AG5 

1 

R. F. Amplifier 

V-9 12AU7 2nd Video Ampl. or 

V-10 128H7 Vertical Osc. 8, Output 68C5 

V-11 1290GT Horizontal Oscillator V-19 Selenium Rectifier 

V-12 19806 Hor. Output Ampl. V-20 Selenium Rectifier 

V-13 1X2 High Voltage Rectifier V-21 Selenium Rectifier 

TABLE IV - TUBE COMPLEMENTS 

Sets coded Triangle 1 have the following changes incorporated to reduce 
the effects caused by station modulation variation and to make tuning 

easier. 

1. R-16 ( 6200 ohms), R-17 ( 22K ohms) R-95 ( 1K ohms), C-19 ( 1500 miqf.) 
are remoi'ed from the circuit. 

2. The junction of 0-20, R-18 and T-6 is connected to Pin 6 of V-6 ( 6AU6) 

by means of a jumper wire. 
. The velue of R-18 has been changed from 2200 ohms to 68K ohms, 1/2 W. 

L. All leads to junction of ( L-5, C-89), C-39, R-14 and Pin 2 of V-4 are 
disconnected from one another end rewired as follows: 

Note: L-5 end C-89 are left connected to one another. 
(a) R-14 ( 82 ohms) is wired to B+ ( 130 volt line'. 

(b) Pin 2 of V-4 ( 6AU6) is wired to Pin 7 of the same tube. 
(c) C-39 ( 1500 mmf.) is wired to Pin 7 of V-4. 

5. The folloiming components have been added. 
a) A 1 megohm, 1/2 watt resistor from Pin 1 of V-5 to junction of 

L-5, C-89. 
b) A . 01 mf., 200 volt condenser from junction L-5, C-89, 1 meg. to 

pin 7 of V-4 ( 6AU0). 
c) A 33K ohm, 1 watt resistor from Pin. 6 of V-8 ( 12AT7) to B+ ( 265 

volt line). 

Chassis coded with Triangle 2 have a . 001 mf., 600 volt condenser from 
Pin 6 of 6S8GT to B neutral. The body of this condenser is dressed close 
to the rear of the tuner unit. 

In production, two types of discriminator transformers are used. Elect-
rically these transformers are identical, the difference being in the 

mechanical layout of the coils. 

BLUE DOT-. 
70 PLOTE OF 
(RUG) 

-e7080/ 8 

.4---- GREEN DOT 
TO PIN le I 
(G5867) 

:BLUE 007:____I› 
ro PLATE OF 

(6,RU6) 
-ee7080/7 

GREEN Por 
ro PIN *1 
(6s86r) 

Chassis usina part #708017 are cor:ed with the letter S inside the code 
triangle. The secondary slug of this transformer is located underneath 

the chassis. 

CORRECTION OF PRELIMINARY SERVICE NOTE FOR MODELS 660B, 6648, 673B, 
Chassis 120133B. 

Please refer to overall video I.F. response curve in preliminary note. 
Tho 25.75 mc picture I.F. marker and the 21.5 mc I.E. bandpass marker 
should be at the 50% reference point instead of at the 75% point as shown. 

Sets coded Triangle 3 have the following changes incorporated to facil-
itate sound alignment. 

1. C-3 has been changed from 1500 mmf. to . 005 mf. ceramic. 

2. R-14 has been changed from 82 to 150 ohms 1/2 watt. 
3. A 150 ohm 1/2 watt resistor has been inserted between Pin #2 of V-5 

and B+130 volts. 
L. A 470 ohm 1/2 watt resistor has been added from B+ 265 volt line to 

lug where L-6 is connected. 

The following wiring changes have been made. 
I. The 265 volt lines connected between du,amy lug near V-5 and L-6 and 

also between L-6 and dummy lug near speaker socket have been r emoved. 
2. A new 265 volt line has been added between dummy lug near V-5 and 

dummy lug near speaker socket. 
3. The wire going from Pin #2 of V-5 has been r emoved from C-37 ( 50 

mfd. 300 volt) and connected to B+ 130 volt point on dummy lug near 
V-5. 

Sets coded Triangle 4 have the following changes: 
1. C-90 (. 0005 mf., 10KV) condenser has been removed. 
2. C-87 has been changed from . 002 mf., 600 volts to . 002 mf., 1600 

volts. 
3. R-91 ( 470K ohms) has been removed and the high voltage lead con-

nected directly to Pin #9 of V-13 ( 1X2). 
L. Pigtail of R-93 has been removed from junction. 
5. R-93 has been changed from 470K ohms to 940K ohms which is actuall/ 

composed of R-93 ( 470K ohms) and R-91 ( 470K ohms) Ln series. 
MODELS „,60B, t, 
(,731-1, Ch. 1‘,013-' -' £
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CONDITIONS FOR TAKING VOLTAGE READINGS: (See table below) 

I. Antenna disconnected and antenna terminals shorted. 
2. Line voltage 117 volts. 

3. All controls set for normal picture. 

4. All readings taken with R.C.A. voltohmyst from point 
to B neutral ( pin 8 to V9). 

FOR A QUICK OVERALL RESISTANCE CHECK: 

I. 8 plus ( pin 6 of V2) to B neutral should read 0. IM. 

2. 8 neutral to chassis should read 220K. 

3. B minus ( pin 8 to V8) to 8 neutral should read 120K. 

CONDITIONS FOR TAKING RESISTANCE READINGS: (See table on page 5). 

I. Due to high leakage resistance between B plus, 8 neutral and 8 minus, 

these three points must be connected to obtain quick readings. 

2. Connect B plus ( pin 6 of V2) and B minus ( pin 8 of V8) to B neutral 

(pin 8 of v9) to obtain resistance readings. 

3. After taking resistance readings remove shorting leads. 

VOLTAGE READINGS FOR CHASSIS 120133-B 

SYMBOL 
TUBE PIN NUMBER 

PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 PIN 10 PIN 11 PIN 12 

V-1 -0.3 ' 0 38 A.C. 32 A.C. 115 115 0.8 

V-2 120 120 32 A.C. 25 A.C. 260 260 120 

V-3 120 120 25 A.C. 19 A.C. 265 265 120 

V-4 95 120 12 A.C. 18 A.C. 265 265 120 

V-5 115 120 18 A.C. 25 A.C. 150 150 120 

V-6 -3 0 -3 -3 0 95 5.5 A.C. 12 A.C. 

V-7 0 48 A.C. 90 100 -4 -4 74 A.C. -3 

V-8 110 -0.5 0 5.5 A.C.5.5 A.C. 115 14 14 12 A.C. 

V-9 215 -6.7 2 18 A.C. 18 A.C. 16 -1.7 0 12 A.C. 

V-10 365 -16 0 37 A.C. 48 A.C. 32 -1.4 8.5 48 A.C. 

V-11 -80 210 0 -21 155 -11 25 A.C. 37 A.C. 

V-12 W.C. 18 A.C. 0 -22 -22 N.C. 56 A.C. 270 

V-13 DO NOT MEASURE 

V-14 N.C. N.C. 400 N.C. 260 N.C. 28 A.C. 40 A.C. 

V-15 0 0 390 29 6 A.C. 

N.C. Denotes no connection. 

RESISTANCE READINGS FOR CHASSIS 120133-B 

SYMBOL 
TUBE PIN NUMBER 

PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 PIN 10 PIN 11 PIN 12 

V-1 1.2M 3 22 20 30K 30K 85 
1 

V-2 30K 30K 20 17 470 470 30K 

V-3 35K 35K 17 13 1K 1K 30K 

V-4 1M 30K 10 15 2.5 0 30K 

V-5 120K 30K 15 18 65K 65K 30K 

V-6 90K 0 90K 1.2M 180K 0.5M 2.5 10 

V-7 0 29 4K 16K 450K 10K 36 70 

0 9 V-,3 20K 1M 0 2 2 30K 120 

V-9 ,5.5K 0.8M 350 14 14 18K 3M 0 9 

V-10 INF. 0.8M 0 22 28 3.5M 0.1M 0.1M 23 

V-11 250K INF. 0 0.8M 60K 0.3M 16 24 

V-12 N.C. 24 0 0.8M 0.8M N.C. 30 0 

V-13 PLATE 1 . 3 MEG. - FILAMENT INFINITY 

V-14 N.C. N.C. INF. N.C. 15 N.C. 20 30 

V-15 0 0.8M 

I- I 

INF. 50k 2 

N.C. Denotes no connection. 

INF. Denotes infinity. 

MODELS 660B, 664B, 

NOTE: Voltage and resistance measurements listed here are for da-2's Ch. 120133 -B 

stamped with a triangle 2A. 

Voltages may vary slightly from table figures shown here if chassis is 

not coded as stated above. The peak to peak voltage given may vary 
slightly due to component variations. 

EMERSON LOW CAPACITY PROBE 

A low capacity probe must be used in 

quency waveshapes ( 15 kc and higher) 

under observation. Such a probe can 

order to faithfully reproduce high fre-

and to prevent loading of the circuit 

be readily constructed with parts on hand. 

CIlJ,4Uui to 30 uuf. 
4 FT. OF SHIELDED CABLE 

  AT 35uuf PER 
.lut i FT. = 140uuf. VERT. INPUT 
600y. R- I 

1.5 MEG. + 5% 

Ca 

TO SCOPE 

GROUND 
 o 

Mount parts on a small sheet of bakelite, preferably inside a paper or mica 

tube. A shielded cable must be used because it prevents stray pickup. The 

length of this cable is very important since its capacity is .. sed in the de-
sign of the probe. 

Due to the construction of the probe, the signal at the oscilloscope terminals 

is approximately 1/15 of its actual value. This means that a scope with at 

least . 05 RMS volts per inch vertical sensitivity is required. The average 

scope will meet these requirements. Since the ' scope is calibrated on a 60 

cycle sine wave through the probe, the attenuation of the probe will not ef-

fect the accuracy of the peak to peak voltage readings. 

In trouble- shooting, it Is of great value to know the peak to peak voltages 

of the various wave shapes. The oscilloscope can be 'tasily calibrated to 

read these voltages. For information on calibrating he oscilloscope, see 
items ( a to d) listed on next page. 

TO CALIBRATE THE PROBE: 
The probe must be calibrated for the oscilloscope in use due to the differences 
in oscilloscope input impedances. The following steps should be taken: 

fa) Connect probe to the output of the video detector ( across detector load 
resistor). 

(b) With the scope sweep set at 30 c.p.s., adjust C- I so that the vertical 

blanking pulses and the horizontal blanking pulses line up as shown in 

the drawing marked ( RIGHT) listed below. The probe is now calibrated 
for the particular oscilloscope in use and should not be readjusted un-

less the oscilloscope is changed. 

WRONG 

C-I TOO LARGE 
WRONG RIGHT 

C-I TOO SMALL C- I CORRECTLY ADJUSTED 
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FOR TAKING WAVE SHAPES PROCEED AS FOLLOWS: 

a) Observe the signal under test on the oscilloscope and set the gain control 

so that the whole signal is well within the screen limits. 

Observe different 60 cycle sine wave voltages ( 12V, 25V, II7V, 350V a.c. 

etc.) on the oscilloscope with the same gain setting as before until one 

is found that is of the same peak to peak value, or less than the formerly 

observed signal. By measuring the 60 cycle voltage with a common a.c. 

meter, and then comparing the two signals on the oscilloscope, a good es-
timation can be made as to the peak 

C) An A.C. vol tmeter is cal ibrated to 
read the R.M.S. val ue of 1/2 a sine 

wave and not the peak val ue. To 

convert from an R.M.S. val ue to a 

peak value, use the correction fac-

tor which is 1.4. The peak to peak value will therefore have a correction 

factor of 1.4 x 2 or 2.8. 

The diagram at right should make this clear. 

d) With a square celluloid face mask on the screen it is very easy to obtain 

accu rate measurements. 

b ) 

to peak voltage of the signal. 

6.3 X 1.4 X ts17.64 

VOLTS PEAK TO PEAK 

For example: Take the 6.3 volt filament voltage, set the vertical gain 

control on the oscilloscope so that the wave covers 17.6 ( 6.3 x 2.8) boxes 
vertical ly from peak to peak. If the gain control is not moved the oscillo-

scope will read I volt peak to peak per box on any signal. For a very weak 

signal the cal ibration on a 6.3 volt AC wave can be made with the vertical 

distance from peak to peak to 176 boxes instead of 17.6 boxes. The oscillo-

scope will then read 0. I volt peak to peak per box instead of I volt peak 
to peak per box. 

If a stronger signal is encountered, the I I7V. A.C. I ine can be used. 

The peak to peak value of this voltage is I I7V. x 2.8 . 328 volts. 

It is advisable that the serviceman familiarize himself with the above 

procedure on a good TV chassis. 

6. CHASSIS PARTS LIST ( CHASSIS 120133-6) 

SYMBOL PT. NO. DESCRIPTION  

C-1 9 28006 

C-2 92800 6 

C-3 9 28006 

C-4 928006 

C-5 928006 

C-6 9 28006 

C-7 9 2800 6 

C-8 9 28006 

C-9 92800 6 

C-10 9 2800 6 

C-11 9 28006 

C-12 9 2800 6 

C-13 928006 

C-14 9 28006 

C-15 9 2800 2 

C-16 9 28006 

C-17 9 10033 

C-18 9 28006 

C-19 928006 

C-20 9 28006 

C-21 9100113 

C-22 9 23079 

C-23 9 2306 1 

1500 

1500 

1500 

1500 

1500 

1500 

1500 

1500 

1500 

1500 

1500 

1500 

1500 

1500 

10 

1500 

47 

1500 

1500 

1500 

110 

.001 

.01 

MMF ( MIN.) 400V 

MMF (MIN.) 400V 

MMF ( MIN.) 400V 

MMF ( MIN.) 400V 

MMF ( MIN.) 400V 

MMF ( MIN.) 400V 

MMF ( MIN.) 400V 

MMF ( MIN.) 400V 

MMF ( MIN.) 400V 

MMF ( MIN.) 400V 

MMF ( MIN.) 400V 

MMF ( MIN.) 400V 

MMF ( MIN.) 400V 

MMF ( MIN.) 400V 

MME 500V . . . 

MMF ( MIN.) 400V 

MME   

MMF ( MIN.) 400V 

MMF ( MIN.) 400V 

MMF ( MIN.) 400V 

MMF   

MF 600V . .   

MF 400V . .   

SYMBOL PT. NO. DESCRIPTION  

C-24 9 23088 

C-25 92800 6 

C-26 9 2306 1 

C-27 9 25181 

C-28 9 23061 

C-29 9 2210 1 

C-30 9 25166-1 

C-31 923 20 1 

C-32 9 25166-3 

C-33 PT-OF C-27 

C-34 9 25070-1 

C-35 9 25070-1 

C-36 9 23091 

C-37 PT. OF C-27 

C-38 9 280 23 

C-39 9 28006 

C-40 9 25070-2 

C-41 9100117 

C-42 9 2306 2 

C-43 9100 47 

C-44 9 220 32 

C-45 PT-OF L-9 

C-46 9 23062 

.002 

1500 

.01 

40 

.01 

.05 

200 

2 

120 

120 

30 

30 

.2 

50 

5 

1500 

14 

200 

.05 

200 

.01 

47 

.05 

MF 600V 

MMF 400V 

MF 400V 

MF 300V 

MF 400V 

MF 400V 

MF 150V 

MF 50V 

MF 300V 

MF 300V 

MF 150V 

MF 150V 

MF 200V 

MF 300V 

MMF   

MMF 

MF 

MMF 

MF 

MMF 

MF 

MME 

(MIN.) 400V 

200V . . 

500V 

400V 

500V 

600V 

MF 400V . . 

C-47 

C-48 

C-49 

C-50 

C-51 

C-52 

C-53 

C-54 

C-55 

C-56 

C-57 

C-58 

C-59 

C-60 

C-6 1 

C-62 

C-63 

C-64 

C-6 5 

C-66 

C-6 7 

C-68 

C-69 

C-70 

C-7 1 

C-72 

C-73 

C-74 

C-7 5 

C-76 

C-77 

C-78 

C-79 

C-80 

C-8 1 

C-8 2 

C-83 

C-84 

C-85 

C-86 

C-87 

C-88 

C-89 
C-90 

F-1 

1-1 

L-2 

L-3 

L-4 

L-5 

L-6 

L-7 

L-8 

L-9 

L-10 

L-11 

L-12 

L-131 

L-14 

L-15 

L-16 

L-17 

L-18 

923062 

923064 

923088 

923079 

923088 

923092 

923079 

922021 

922014 

922024 

922008 

PT.OF C-32 

923088 

910090 

923102 

928006 

928006 

928006 

928006 

910028 

910043-2 

923088 

923114 

923091 

923062 

910047 

PT.OF C-32 

922041 

910212 

910044 

900073 

922024 

910045 

923015 

922101 

922023 

915000-1 

928006 

928006 

928006 

923088 

928054 

900064 
923067 

808170 

708061 

705016 

705016 

708090 

708093 

708032-1 

708048 

708032 

708090 

708114 

708095 

708036 

738037 

708052 

708055 

PT.OF SP- 1 

.05 MF 

.1 MF 

.002 MF 

.001 MF 

.002 MF 

.006 MF 

.001 MF 

.001 MF 

.1 MF 

.033 MF 

.1 MF 

15 MF 
.002 

50 

.5 

1500 

1500 

1500 

1500 

220 

180 

. 002 

.02 

.2 

.05 

200 

10 

.01 

390 

1200 

45-400 

.033 

5 

.0005 

.05 

.047 

47 

1500 

1500 

1500 

.002 

680 

3-35 
. 1 

FUSE 

MF 

MMF 

MF 

MMF 

MMF 

MMF 

MMF 

MMF 

MMF 

MF 

MF 

MF 

MF 

MMF 

MF 

MF 

MME 

MMF 

MMF 

MF 

MME 

MF 

MF 

MF 

MMF 

MME 

MMF 

MMF 

MF 

MMF 

MMF 

MF 

400V • 

400V • 

600V • 

600V 

600V • 

400V 

600V • 

600V 

200V 

600V • 

400V 

400V . 

600V 

500V 

200V 

400V 

400V 

400V 

400V 

600V 

400V 

200V 

400V 

500V 

400V 

600V 

600V 

1000V 

10 KV 

400V 

600V 

400V 

400V 

400V 

600V 

1000V 

200V . • 

ION TRAP - SINGLE. . 

R. F. CHOKE - 3.3 
R.F. CHOKE - 3.3 
PEAKING COI L - 80 

PEAKING COIL - 35 

SOUND I.F. COIL. 

FOCUS CO I L - EM - 

2250 OHM   

uh. 

uh. 

uh. 

uh. 

WAVE TRAP- 4.5 MC. 

PEAKING COI L - 80 uh. 

PEAKING COI L - 440 uh 

PEAKING COIL- 180 uh 

t
DEFLECTION YOKE - 

VERT. COILS 

DEFLECTION YOKE - 

HORIZ. COILS 

HORIZ. PHASE COIL. 

LINEARITY COIL . . 

SIZE COIL  

SYMBOL PT. NO. DESCRIPTION  

P-2 585061 PLUG & CABLE - SPEAKER 

(TABLE MODEL)   

P-2 585062 PLUG & CABLE- SPEAKER 

(CONSOLE)   

P-3 505014 PLUG - INTERLOCK SWITCH   

R-1 

R-2 

R-3 

R-4 

R-5 

R-6 

R-7 

R-8 

R-9 

R-10 

R-11 

R-12 

R-13 

R-14 

R-15 

R-16 

R-17 

R-18 

R-19 

R-20 

R-21 

R-22 

R-23 

R-24 

R-25 

R-26 

R-27 

R-28 

R-29 

R-30 

R-31 

R-32 
R-33 

R-34 

R-35 

R-36 

R-37 

R-38 

R-39 

R-40 

R-41 

R-42 

R-43 

R-44 

R-45 

R-46 

R-47 

R-118 

R-49 

R-50 

R-51 

R-52 

R-53 

340672 

340232 

350412 

350412 

350412 

340732 

340292 

350412 

350412 

340732 
PT.OF T-3 

340292 

350412 

340232 

340972 

340712 

340812 
340572 

340972 

340972 

5600 

82 

470 

470 

470 

10,000 

150 

470 

470 

10,000 

10,000 

150 

470 

82 

100,000 

8, 200 

22,000 

2, 200 

100,000 

100,000 

340932 68,000 

390074-6 1 

351372 4.7 

351132 470,000 

351132 470,000 

340212 68 

340932 68,000 

351212 1 

397036 2.5 

341052 220,000 

394060-4 55 

394060-3 75 

340572 2,200 

340732 10,000 

394060-2 1,500 

340332 

370652 

397066 

340652 

370832 

340572 

340732 

341092 

341332 

341052 

340812 

220 

4,700 

15,000 

4, 700 

27,000 

2, 200 

10,000 

330,000 

3.3 
220,000 

22,000 

PT.OF R-22 5,000 

351212 1 

351212 1 

340572 2,200 

370672 5,600 
340772 15,000 

340772 15,000 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

MEGOHM 

MEGOHM 

OHM 

OHM 

OHM 

OHM 

MEGOHM 

+10% . 

/10%. 

+20%. 

/20% . 

420% . 

+10% 

+10% . 

/20% . 

+20% . 

+10% . 

+10% . 

+10% . 

+20% . 

/10% . 

/10% . 

+10% . 

/10% . 

+10% . 

+10% . 

/10% . 

/10% . 

CONT. - FRONT 

*W +20% . 

W +20% . 

*Il /20% . • 

iW /10% . • 

*W /10% . 

*W 120% . 

OHM W.W. BALLAST 

OHM *W +10% 

OHM 7.5W +10% 

OHM 10W 110% 

OHM kW +10% 

OHM iW 110% 

OHM 5W + 5% 

OHM *W /10% 

OHM 1W +10% 

OHM 2W +10% 

OHM kW 110% 

OHM 1W +10% 

OHM kW +10% 
OHM *W /10% 

OHM kW /10% 

MEGOHM * W +10% 

OHM kW +10% 

OHM kW +10% 

OHM CONTRAST CONT.-FRONT 

MEGOHM kW +20% . 

MEGOHM * 1.1 120% . 

OHM kW +10% . 

OHM 1W /10% . 
OHM *W +10% . 

OHM * W +101 . 

MODELS 660E, 664B, 
673B, Ch. 120133-B 
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SYMBOL PT. NO. 

R-54 

R-55 

R-56 

R-57 

R-58 

R-59 

R-60 

R-61 

R-62 

R-63 

R-64 

R-65 

R-66 

R-67 

R-68 

R-69 

R-70 

R-71 

R-72 

R-73 

R-711 

R-75 

R-76 

R-77 

R-78 

R-79 

R-80 

R-81 

R-82 

R-83 

R-84 

R-85 

R-86 

R-87 

R-88 

R-89 

R-90 

R-91 

R-92 

R-93 

R-94 

R-95 

R-96 

390162 

340812 

390132 

340812 

340812 

340852 

3140972 

340932 

390162 

390138 

341312 

340972 

3440972 

340812 

351212 

3140 712 

340532 

341012 

340812 

3141012 

340712 

331192 

331012 

331012 

3141012 

390162 

340952 

331312 

330972 

3140 712 

3140812 

331012 

330942 

3140652 

351212 

3140272 

341052 

381132 

390132 

381132 

340892 

350192 

351212 

TUNER 470636 

SP- 1 180070 

SP- 1 or 180073 

SP- 1 180072 

DESCRIPTION 

100,000 

22,000 

100,000 

22,000 

22,000 

33,000 
100,000 

68,000 

100,000 

3 
2.7 

100,000 

100,000 

22,000 

1 

8, 200 

1, 500 

150,000 

22, 000 

150,000 

8, 200 

820,000 

150,000 

150,000 

150,000 

100,000 

82,000 

2. 7 

100,000 

8, 200 

22,000 OHM 

150.000 OHM 

75,000 OHM 

4, 700 OHM 

1 MEGOHM 

120 OHM 

220,000 OHM iW 

470,000 OHM 1W 

100,000 OHM VERT. LIN. CONT.-R 

470,000 OHM 144 +20% . 

147,000 OHM *W +10% . 

1,000 OHM kw +20% . 

1 MEGOHM * W +201 . 

OHM BRTNS.CNT.-FR. 

OHM *w +10% . 

OHM CONT. - REAR . 

OHM *W +10% . . 

OHM *W +10% . 

OHM *W +101 . 

OHM iW ilos . . 
OHM *W +10% . . 

OHM VERT. HOLD CONT.-FR. 

MEGOHM VERT. SIZECONL-R. 

MEGOHM kW +10% 

OHM *W +10% . 

OHM w i10% . 

OHM *W +1.0% . 

MEGOHM * W +20% . 

OHM *W +101 . 

OHM *W +10% . 

OHM *W +10% . 

OHM W +10% . 

OHM *W +10% . 

OHM *W +10% . 

OHM *W 5% . . 

OHM *W + 5% . 

OHM *w + 5% . 
OHM *W +101 . 

OHM HOR I Z. HOLD CONT. -FR. 

OHM *W +10% . 

MEGOHM * W + 5% . 

OHM *W + 5% . 

OHM *w ilos . 
iw ilos . 
*ri + 5% . • 
W 5% . 

*W inox . 
iw ±2os 

iw ilos . 
±ios . • 
+20% . 

TUNER ASSY. - STANDARD. . . 

SPEAKER - 6" - Em 
SPEAKER - 6" Em TABLE MODEL 

SPEAKER - 12" ( CpN SOLE) 

SW-1 PT.OF R-22 ON - OFF SWITCH 

T-1 720104-1 1st VIDEO I.F. TRANSF- m•R . 

T-2 720098 2nd VI DEO I . F. TRANSPM' R . 

T-3 720106 3rd VIDEO I . F. TRANSF•m•R . 

T-4 720098 ut h VI DEO I . F. TRANSF•M' R . 

T-5 

T-6 708018 DISCRIMINATOR COIL  

T-7 734058-1 SOUND OUTPUT TRANSFORMER‘ 

T-8 

T-9 

T-10 

738054 

716052 

738039 

V-1 800533 

V-2 800533 

V-3 800533 

V-14 800533 

V-5 800533 

V-6 800015 

V-7 800490 

V-8 800047 VACUUM TUBE - 12AT7 

VERT. OUTPUT TRANSPWR V-9 800026 VACUUM TUBE - 12AU7 

HOR I Z. OSC. TRANSFORMER V-10 800053 VACUUM TUBE - 12BH7 

HOR I Z. OUTPUT TRANSFORMER V-11 800039 VACUUM TUBE - 12SN7GT 

V-12 800044 VACUUM TUBE - 19BG6-G 

VACUUM TUBE - 6AU6 V-13 800046 VACUUM TUBE - 1X2 

VACUUM TUBE - 6AU6 V-14 800045 VACUUM TUBE - 25W4GT 

VACUUM TUBE - 6AU6 V-15 810003-4 TELEVISION TUBE - 12LP4 

VACUUM TUBE - 6AU6 V-16 817018 GERMANIUM CRYSTAL - I N60 

VACUUM TUBE - 6AU6 V-17 800536 VACUUM TUBE - 6J6 T.V. 

VACUUM TUBE - 6S8GT V-18 800535 or VACUUM TUBE - 6 AG5 TUNER 

VACUUM TUBE - 25L6GT V-18 800052 VACUUM TUBE - 6BC5 STANDARD 

WAVE SHAPE ANALYSIS CHART FOR CHASSIS I20133-B 

MODELS 660B, 664B, 
673B, Ch. 120133-B 

V-19 817000-1 SELENIUM RECT I F I ER- 15 MA 

V-20 817015 SELENIUM RECTIFIER- 250 MA 

V-21 317015 SELENIUM RECTIFIER- 250 MA 

X-1 585063 SOCKET - CABLE ASSY. - KINESCOPE 

X-2 500022 SOCKET - SPEAKER   

X-3 583206 SOCKET - INTERLOCK SWI TCH - 

LINE CORD   

For models 6608, 6648 and 6738. The information listed below was taken from a chassis which was code marked triangle 2A 

Slight peak to peak voltage differences may be noticed if chassis is not coded as shown above. 

The wave shapes shown here are arranged so as to give the serviceman an easy method of signal tracing. The peak to peak 
voltage given may vary slightly depending on signal strength and component variations. 

To accurately observe the following wave shapes, the relatively high input capacity of an oscilloscope must be reduced so 

as not to change the operating characteristics of the television set. Failure to do this will result in wrong wave shape 
readings. 

The use of a special low capacity probe las outlined on pages 5 and 6 of this manual), will reduce this input capacity to 
a minimum. 

Connect antenna and tune receiver to channel where best reception has been obtained in the past. 

Low end of the probe is connected to 8 neutral except where otherwise noted. Contrast control is set at MAXIMUM CONTRAST. 

The 30 and 7875 C.F.S. oscilloscope sweep settings are used so as to permit the serviceman to observe two cycles of the 
wave shape. 

Note: A wave shape seen in your oscilloscope may be upside down from same wave shape shown here. This will depend on the 

number of stages of amplification in the oscilloscope used. 

1. VIDEO AND/OR SYNC.TROUBLES ( LACK OF CONTRAST, TEAR, OVERLOAD, ETC.) 

SCOPE 
SEEP 

PIN 7 OF V-8 
TAKEN BETWEEN POINT 

AND JUNCTION OF 
R-39 AND C-40 

PIN 6 OF V-8 PIN 2 OF V-9 PIN I OF V-9 PIN 2 OF V-15 

30 
C.P.S. 

,111111111111111111111111111,111111111111M11011111 
11.1111111111.111111111111111 IIIIIMIli11111111illailii 

,::: , •,,,, I II % . 1r( ir../(.., 

PEAK TO PEAK 25V. 

11111t1111111IIIIIIIIMIIIMIIIIIIIMIIIMIll 
11111111111111111111111. IIIIII*101111111111111 
.'1, ". : , ' 1,:i IN ipout., 

PEAK TO PEAK 70V. 

--

, 

PEAK TO PEAK 3V. PEAK TO PEAK 70V. 

. , 

PEAK TO PEAK 80V. 

7875 . --- 

PEAK TO PEAK 3V. PEAK TO PEAK 70V. PEAK TO PEAK 25V. 

_ ___ 

PEAK TO PEAK 70V. 

---,--------

PEAK TO PEAK 80V. 

Note: Taken with Pin 5 of V- I2 shorted to 

Junction of R-33 and C-35. 
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2. SYNC. TROUBLES ( NO VERTICAL OR HORIZONTAL HOLD, POOR HOLD, JITTER, ETC.) 

I 

SCOPE 
SWEEP 

PIN 7 OF V-9 

PIN 6 OF V-9 

ALSO 
PIN 2 OF V-8 

PIN I OF V-8 JUNCTION OF R-37 

AND R-38 

30 
JililliIhilli1111111111111 11111111111111111IIIIMII 
MUMNOI 0111111111401 
-e. -  

PEAK TO PEAK 20V. PEAK 

I1 

TO PEAK 3811. 

é 

PEAK TO PEAK IAA'. 

1 
/II 

PEAK TO PEAK 1311. 

._ . 
PEAK TO PEAK 13V. 

_ -L.-...J 

PEAK TO PEAK 1701. 

-.,...t ....._._____,..1 ....., 

PEAK TO PEAK 20V. PEAK TO PEAK 38V. 

Note: Taken with Pin 5 of V-12 shorted to Junction of R-33 and C-35 

5. FILTER TROUBLES ( LOW 8+ AND 8-, A.C. IN PICTURE, 

NO SYNC., NON-LINEAR SWEEPS, ETC.) 

SCOPE 
SWEEP 

JUNCTION OF 
V- 2I AND C-32 

30 
C.P.S. 

PEAK TO PEAK 20V. 

3. VERTICAL HOLD TROUBLES ( NO VERTICAL HOLD, NO VERTICAL SIZE, POOR VERTICAL 
moLD, VERTICAL JITTER, POOR VERTICAL LINEARITY, ETC.) 

WAVESHAPE OF RECTIFIED A.C. 
(RIPPLE) 

NOTE: THE RIPPLE VOLTAGE AT OTHER 
POINTS IN THE FILTER NETWORK 
IS LESS THAN 1.0 VOLTS. 

7. CABINET PARTS LIST ( Models 6608, 664B, 6738 

SCOPE 
SWEEP PIN 7 OF V- I0 PIN 6 OF V- I0 PIN 2 OF V- I0 PIN I OF V-IO* PIN 6 OF L- I3 

30 
C.P.S. 

_ 

PEAK TO PEAK 45V. PEAK TO PEAK 30V. PEAK TO PEAK 30V. PEAK TO PEAK 280V. 

.......-------

PEAK TO PEAK 35V. 

_. 

PART NUMBERS 

MODEL 

660 8 

MO DEL 

66 48 

MODEL 

67 38 

DESCRIPTION 

140384 

140368 

520135 

410982 

140374 

520135 

410982 

Cabinet 

Cabinet 

Cabinet 

411009 

Glass Panel 

Mask 

Mask 

635028 Safety Glass 

180073 180073 

180072 

585061 585061 

Note: Taken with Pin 5 of V-12 shorted to Junction of R-33 and C-35 560162 

*This wave shape taken with shorting clip removed. 

4. HORIZONTAL HOLD TROUBLES ( POOR HOLD, TEAR, NO HORIZONTAL HOLD, NO HIGH VOLTAGE, 
POOR HORIZONTAL LINEARITY). 

SCOPE 
SWEEP 

PIN 4 OF V- II PIN I OF V- II PIN 2 OF V- II PIN C OF T-9 PIN 5 OF V- I2 

c.P.S. 

PEAK TO PEAK 25V. PEAK TO PEAK 400V. PEAK TO PEAK 100V. PEAK TO PEAK 45V. PEAK TO PEAK 120V. 

585062 

560162 

Speaker 

Speaker 

Speaker Plug & Cable 

Speaker Plug & Cable 

583206 

560163 

583206 583206 

460171 

460 172 

460 173 

460174 

Masonite Back 

Masonite Back 

Line Cord 

Knob - Contrast 

Knob - Volume 

Knob - Selector 

Knob - Fine Tuning 

460 175 

460176 

460177 

460178 

460175 

460 176 

460 177  

460178 

Knob - Contrast 

Knob - Volume 

Knob - Selector 

Knob - Fine Tuning 

MODELS 6tOB, ùó4B, 
673B, ch. 120133-E L
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MODELS S4T15, S4T30, S4C20, S4C40 

GENERAL INFORMATION  

Check all shipping instructions, tags and labels carefully. To avoid 
special handling problems the receiver is shipped complete with the kin-
escope tube, focus coil and ion trap securely Installed. 

The receiver is completely adjusted at the factory, so normally none other 
than the front panel operating instructions need be followed to put the 
receiver in operation. However, to provide for any misadjustment of the 
service controls due to handling, the following instructions are in order. 

ION TRAP, FOCUS MAGNET AND 
DEFLECTION YOKE ADJUSTMENTS 

Before any adjustments can be made to the above, the back will have to be 
removed from the cabinet. 

Remove all screws on sides and top of back, and lift cover back and away 

from cabinet. Since the power cord circuit is broken by the interlock when 
the cabinet back is removed, it will be necessary to obtain an extra power 
cord with the female interlock receptical in order to make a power connec-
tion to the receiver. A mirror placed in front of the receiver will help 
in making the adjustments. 

1. ION TRAP ADJUSTMENT 

Turn on the receiver and switch to one of the TV channels not in use in 
your area. With the brightness control in the maximum clockwise position 
and the picture control fully counter-clockwise, adjust the ion trap by 
moving it forward or backward at the same time rotating it slightly around 
the neck of the kinescope for the brightest raster on the screen. Reduce 
the brightness control setting until the raster is just visible on the 
screen, readjust the ion trap for maximum brilliance. Adjust the focuser 
adjustment ( shown in Figure 1) until the line structure of the raster is 
clearly visible. Readjust the ion trap for maximum raster brilliance. The 
final touches of this adjustment should be made with the brightness con-
trol at the maximum position with which good line focus can be maintained. 

2. FOCUS MAGNET ADJUSTMENT  

The focus magnet should re adjusted so that there is approximately three-
eighths inch of space between the rear cardboard shell of the yoke and the 
flat of the front face of the focus magnet. This spacing gives best aver-
age focus over the face of the tube. 

The axis of the hold through the focus magnet should be parallel with the 
axis of the kinescope neck. See Figure 1. 

3. DEFLECTION YOKE ADJUSTMENT  

If the lines of the raster are not horizontal or squared with the picture 
mask, loosen the wing screw on the yoke ( shown in Figure 1) and rotate the 
yoke until this condition is obtained. Tighten the wing screw. 

CENTERING ADJUSTMENTS  

No electrical centering controls are provided. Centering is accomplished 
by means of a separate plate on the focus magnet. See Figure 1. The c en-

tering plate has a locking screw which must be loosened before centering. 

Up and down adjustment of the plate moves the picture side to side and 
sidewise adjustment moves the picture up and down. 

If a corner of the raster is shadowed, check the position of the ion trap. 
Reposition the ion trap within the range of maximum raster brightness to 
eliminate the shadow and recenter the picture by adjustment of the focus 
centering plate. In no case should the ion trap be adjusted to cause any 
loss of brightness since such operation may cause immediate or eventual 
damage to the kinescope. In some cases it may be necessary to shift the 
position of the focus magnet in order to eliminate a center shadow. 

NON-OPERATING CONTROL ADJUSTMENTS  ( Figure 2) 

With the deflection system of the kinescope in proper mechanical align-
ment, the "non-operating" controls may be adjusted. The mechanical ad-
justments ordinarily will not require further attention until the kines-
cope tube is replaced. Using a test pattern from a local TV station, make 
the "non-operating" control adjustments as follows: ( Normal picture con-
trast and brightness should be maintained during the adjustment for best 
results). 

(1) Set the HORIZONTAL and VERTICAL HOLD controls for a steady test pat-
tern. If Horizontal synchronization cannot be effected within the normal 
range of the HORIZONTAL HOLD control, set this control in the center of its 
range and adjust the Horizontal Frequency control for a steady clear pic-
ture. This screw driver adjustment is reached from the top rear part of 
the chassis. 

(2) Set the PICTURE control at minimum ( counter- clockwise) and advance the 
BRIGHTNESS control ( clockwise) to the point where the retrace lines ( wide 
spaced lines) on the raster begin to show, then back off the Brightness 
control slightly to eliminate the lines. Reset the PICTURE control for 
the desired picture contrast. If necessary, readjust Brightness control 
for most desirable picture. 

(3) Advance the HORIZONTAL DRIVE control ( clockwise) as far as possible 
without causing fold over of the test pattern, ( Vertical white line). In-
sufficient horizontal drive will cause the raster to fall short of filling 
the mask horizontally or cause the picture to lack the brilliance normally 
obtained with a correct adjustment. 
(4) Set the WIDTH control so that the test pattern fills the horizontal 
dimension of the kinescope mask. A minor adjustment of the focus center-
ing position may be required to recenter the pattern. 
(5) Set the HORIZONTAL LINEARITY control so that the test pattern is sym-
metrical from left to right. A slight readjustment of the HORIZONTAL DRIVE 
control may be necessary when making this adjustment. 
(6) Set the HEIGHT control so that the test pattern fills the vertical 
dimension of the kinescope mask. A minor adjustment of the focus center-
ing position may be required to recenter the pattern. 
(7) Set the VERTICAL LINEARITY control fop a symmetrical test pattern in 
the vertical dimension. A slight readjustment of the Height control may 
be required when making this adjustment. 

(8) Set the BRIGHTNESS and PICTURE controls fcr a normal test pattern and 
adjust the FOCUSER adjustment for best definition. 

IMPORTANT NOTE: If difficulty is experienced in obtaining sufficient pic-
ture width, or if the picture lacks brilliance after all of the adjustments 
have been made, the input line voltage may be lower than 110 volts A.C. 
Carefully check this voltage with a suitable meter. 

If the line voltage is lower than 110 volts A.C. remove 
met. Lay chassis on side, with the power transformer 

down. Locate the 

chassis from cab-
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five lug terminal strip adjacent to the power transformer. Remove gray 
wire from the lug stamped No. 4 replace on lug No. 2. Replace chassis 

in cabinet. 

CAUTION: Never change the input connection until it has been accurately 
determined that the line voltage is less than 110 volts A.C. 

BUILT-IN-ANTENNA  

The receiver is normally shipped with the built- in-antenna connected. If 
the installation is located in a " good signal" area, this antenna should 
bring in the picture satisfactorily without further antenna problems. 

To check the operation of the built-in antenna, turn on the receiver and 
check the reception on all the active high and low channels. Adjust the 
operating controls as outlined under operation. If reception is poor, try 
other locations in the room, since a few feet may make a big difference in 
signal strength. 

If satisfactory reception cannot be obtained with the built-in antenna, you 
may assume that it will be necessary to install an outdoor antenna. Dis-
connect the built-in antenna leads from the terminal board and connect the 
two transmission line leads from the terminal board and connect the two 
transmission line leads of the outdoor antenna to the same terminals. It 
is immaterial which lead is connected to which terminal. It is very im-
portant that the built-in antenna be disconnected from the antenna termin-
als when the outdoor antenna is used. 

EQUIPMENT REQUIRED FOR ALIGNMENT  

RF sweep generator meeting the following requirements: 
18 to 30 MC 10 MC sweep width 
40 to 90 MC 10 MC sweep width 
170 to 225 MC 10 MC sweep width 

Signal generator to cover all I.F. frequencies of from 
all picture and sound carrier frequencies. 

4.5 MC to 28 MC and 

CATHODE RAY OSCILLOSCOPE -Electronic Voltmeter of junior voltohmyst type. 

R.F. UNIT  
Normally the R.F. Tuner will not require any adjustments. If realignment 
is necessary, refer to attached Service Nctes before attempting to align 
the Unit. 

ORDER OF ALIGNMENT  
Sound Radio Detector 
Sound I.F. Transformer 
Picture I.F. Transformers. ( preliminary and flat topping) 

PRECAUTION  
Before proceeding with I.F. Alignment the following precautions should be 
observed: 
Disconnect antenna. Set contrast control for minimum ( Maximum counter 
clockwise Position). Adjust channel tuning to non-assigned channel ( 2-3-

Depending Ipon Location) to prevent T.V. signal from interfering 
with alignment. 

For all I.F. alignment insert a 47 K ohm resistor in series with the 

V.T.V.M. probe; also, a 47 K ohm resistor should be inserted between the 
take-off point and oscilloscope lead for decoupling. 

GROUND — 
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WING NUT 

YOKE 
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A.C. INTERLOCK   
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SOUND RATIO DETECTOR AND I.F. ALIGNMENT  
(1) Connect V.T.V.M. common lead to chassis and probe to Pin #2 of 6T8 

tube. 
(2) Connect signal generator to Pin #1 of 6AU6 Ratio Detector Driver Tube. 
(3) Adjust signal generator (4.5 MC) output so that the V.T.V.M. voltage 

will not exceed 3 volts during entire alignment. 
(4) Adjust L16 ( Pottom) for MAXIMUM. 
(5) Adjust L17 ( Top) for MAXIMUM. 
(6) Adjust attenuator of generator to give exactly 3 volts on the V.T.V.M. 
(7) Move probe of V.T.V.M. to junction of R35 - C23 & C29. 
(8) Adjust L17 ( Top) for exactly 1.5 volts. 
(9) Move signal generator to Pin #4 of 6AC7 Video Output Tube and repeat 

steps #1 and #3. 
(10) Adjust L12 ( Bottom) end L13 ( Top) for MAXIMUM. 
(11) Repeat with care steps 1-3-4-5-6-7-8. 

ALTERNATIVE PROCEDURE FOR STEPS 6-7-3: 
Connect common lead of V.T.V.M. to junction of R33 and R34. 
Connect probe of V.T.V.M. to junction of R35 - C23 and C29. 
Adjust L17 ( Top) for zero reading on V.T.V.M. 

PICTURE I.F. TRANSFORMER  

Rough I.F. Alignment: 

1. Lift shield of 6J6 converter tube. Use cut down goat shield placed 
over 6J6 converter tube to spray signal into receiver in all of the 
following alignment procedures. The original tube shield can also be 
used if care is taken so that the shield does not touch the snield 
grounding springs. 

2. Connect the signal generator to shield. 
3. Connect probe of V.T.V.M. to junction of Lll and R16. Connect common 

lead of v.T.V.M. to ground end of R16. 
4. Set signal generator to 23.4 MC and output of generator is to be kept as 

low es possible. 
5. Align First Video I.F. Ccil ( Located on R.F. Unit "Left Rear Corner") 

and L6 ( Third Video I.F. Coil) for maximum. 
6. Set Fenerator to 25.7 MC and adjust L3 ( Second Video I.F. Coil) and L9 

(Fourth Video I.F. Coil) for maximum. 

PICTURE I.F. FLATTOPPING: 

1. Remove signal generator and V.T.V.M. 
2. Connect sweep generator to converter shield. 
3. Connect scope between junction of L11 and R16. 
4. Place signal generator lead near 6J6 tube shield. Grolnd both leads 

the generator near the rear apron of the R.F. Unit. 
E. For best results the Video I.F. should be aliened on an non-assigned 

channel ( 2-3 -4-7-8-9). If signal pips are noticed on the curve adjust 
the channel tuning control. ( The Shape of the I.F. Curve Should Not 
Change When Tun:ng Control Is Adjusted). 

6. Adjust signal generator to zero output and place a V.T.V.M. on the A.G.C, 
buss. Vary the output of the sweep generator until minus 1.5 volts is 
read on the V.T.V.M. 

7. Adjust signal rienerator to 26.1 MC and advance the generator output un-
til a marker pip is visible on the Video I.F. curve. Adjust L3 and L9 
so that the marker is at the 50% point ( SEE CURVE BELOW). 
. Set si7nal generator to 23.8 MC end flat top video curve by adjusting 
I.F. on R.F. Tuner and L6. Marker should be close to the end of the 
curve. 
See Curve 

. Repeat steps 7 & 8 until en acceptable curve is achieved. 
10. Set generator to 21.6 MC. This marker should appear at the bottom 
of the curve ( See Curve Below). The exact position of the 23.3 MC marker 

is governed by where the 21.6 MC marker falls. Should the 
more than 5% up on the curve intercarrier buzz will result 
ker is too low,weak audio will result. The 21.6 MC marker 
as low as possible and yet give enough audio signal. 

23 8 mc 

26.1 

'); 5"  

21.6 mc 
21 6 mc 

95% down 95% down 
For adjustment of Horizontal frequency oscillator and non-operating 

controls refer to attached Installation Instructions. 

23.8 mc 

Max 20% 
Dip 

21.6 marker be 
and if the mar-
should be kept 
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BUILT- IN CABINET ANTENNA 
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PRODUCTION CHANGES  15 
SCHEMATIC   13,14 

13-G-46 
16" RECTANGULAR PIX TUBE 

SPECIFICATIONS 

POWER REQUIREMENTS 

117 volts 60 cycles 

PICTURE SIZE 

Width 

1334" 

SPEAKER 

P.M. Dynamic 

Model 

Stock No. 13-G-46 
Stock No. 13-G-47 

240 wotts 

ANTENNA INPUT IMPEDANCE 

©John 7. Rider 

INDEX 

SPECIFICATIONS   1 
TOP VIEW — TUBE LAYOUT. . • 3 
TRIMMER LOCATIONS  I 1 
VOLTAGE MEASUREMENTS .   4 

WAVEFORMS .   13,14 

13-G-47 
16" RECTANGULAR PIX TUBE 

BUILT-IN ANTENNA 

High "Q" dipole with tunable matching stub. 
Magnetic 

R. F. TUNER 

HORIZONTAL SYNCHRONIZATION 

Automatic frequency control and "keyed" A.G.C. provide excellent 

picture stability and noise immunity. 

HIGH VOLTAGE POWER SUPPLY 

"Fly- bock" type. Completely enclosed in a shielded 

Viewing Area 

(sq. inches) Turret type construct:on; individually removable coil assemblies for all 

135 channels. All components ore easily accessible for servicing. 

V.C. 

3.2 ohms 
3.2 ohms 

DEFLECTION 

Magnetic 

"KEYED" AUTOMATIC GAIN CONTROL 

Outstanding new development; minimizes "airplane flutter"; reduces 

contrast variation when changing from one channel to another; in-

creases immunity of sync system to external interference. 

INTERMEDIATE FREQUENCIES 

Sound Carrier-22.25 Mc. 

Picture Carrier-26.75 Mc, VIDEO AMPLIFIER 

Two Stage—broad band. 

TUBE NO. 

VI 
V2 
V3 

TUBE TYPE 

•6AU6 or 68H6 
"6AU6 or 6BH6 
6T8 

V4 6V6GT 

V5 6AG5 or 6BC5 
or 6C16 

V6 6J6 
V7 6AU6 
V8 6AU6 
V9 6AU6 
V10 6AU6 
V11 6/15 
V12 •6AU6 or 

6AG5 
V13 6C4 

comportment. 

I.F. SYSTEM 

Four Stage—stagger tuned—for composite signal. 

Two additional stages for sound channel. 

RETRACE LINE SUPPRESSOR 

Eliminates retrace lines thruout the normal range of picture brightness 

and contrast. 

TUBE COMPLEMENT 
FUNCTION 

1st Sound Amplifier 
2nd Sound Amplifier — Limiter 
Dynamic Limiter — Sound Discriminator — 
Sound Amplifier 

Sound Output 
RF Amplifier 
(These tubes are directly interchangeable) 
Oscillator — Mixer 
1st IF Amplifier 
2nd IF Amplifier 
3rd IF Amplifier 
4th IF Amplifier 
Detector — DC Restorer 
Video Amplifier 

Cathode Follower 

TUSE NO. TUBE TYPE FUNCTION 

V14 6K6GT 
V15 16TP4 or 

16RP4 
V16 `6AU6 or Keyer AGC 

6AG5 
V17 12AU7 
V18 6A15 
V19 6SN7GT 
V20 6CD6G 

V21 183GT/8016 
V22 6W4GT 
V23 6X5GT 
V24 5U4G 
V25 6.15GT 
V26 *654 or 

6SN7GT 

Video Output 
Picture Tube 

Sync Clipper — Phase Splitter 
Horizontal AFC — Phase Detector 
Horizontal Scanning Multivibrotor 
Horizontal Scanning Output 
High Voltage Rectifier 
Horizontal Damping 
Rectifier 
Rectifier 
Vertical Blocking Oscillator 
Vertical Scanning Output 

" CAUTION: Some of these alternate type tubes are not directly interchangeable; 
see circuit diagram or Name Label for correct tube complement and complete 

explanation of alternate tube. 

RECEIVER OPERATING CONTROLS 
The various controls on the receiver may be divided into two classes, Oper-

ating and Pre-set. Operating controls are those which control program 

selection as well as sound and picture quality. 

All but one of the operating controls of the receiver are located on the 

front panel and the name and use of each are described in Figure 1, The 

ON-OFF 
SWITCH 

& VOLUME 
CONTROL 
(front knob) 

Use to turn receiver 
on or off and to ad-
just for desired sound 

volume. 

CONTRAST 
CONTROL 
(rear knob) 

Adjust to receive pic-
ture and obtain cor-
rect contrast between 

light and dark 
shades. 

built-in antenna tuning control is accessible at the rear of the receiver. 

The Pre-set controls are those which require adjustment at the time the 

receiver is installed and they rarely need attention thereafter. There are 

nine Pre-set controls, three of which are located at the back of the chassis 

(see Figure 9). Five controls are accessible by removing the Name Plate 

located directly above the Operating controls—see Fig. 4. 

'Firestone 

FINE TUNING 
CONTROL 
(rear knob) 

Use to tune in station 
after "Channel Se-
lector" is set to de-
sired channel. See 
next section for com-
plete description of 
tuning procedure. 

CHANNEL 
SELECTOR 
(front knob) 

Set knob so that de-
sired channel desig-
nation becomes il-
luminated. Then use 
Fine Tuning control 
to tune in station. 
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CONTROL ADJUSTMENT PROCEDURE 
Although the Preset controls have been factory adjusted for optimum per-
formance, it is usually necessary to make some fine adjustments of these 

controls at the time of installation. 

There are nine Pre-set controls, three of which are located at the back of 
the chassis (see Figure 9). Five controls are located under the Name 

Plate on the front panel. This plate con be removed by grasping it at 

its ends and pulling forward. The Auxiliary Fine Tuning Screw- can be 
reached by removing the "Channel Selector" and "Television Fine 

Tuning" knobs. 

A Centering Arm, used to center the picture on the screen, is accessible at 

the bock of the cabinet. Two holes are also provided in the cabinet back 

for adjustment of the Focusing Slugs (see Figure 9). 

fo gain access to the ion trap, it will be necessary to remove the back 

cover of the cabinet by first removing the built-in antenna tuning knob 
and then taking out the screws around the rim of the back cover. 

Removal of the cabinet back automatically opens on interlock to dis-

connect the receiver power cord, therefore, an auxiliary power cord 

assembly will be required when making on trap adjustment. This cord 
may be obtained by requesting Port # 507699. Do not attempt to 

supply power to the receiver using any other device. 

The receiver is now ready for an operational check. 

TURN SET ON—Rotate the "On-Oft Switch and Volume" knob ap-

proximately 12 turn clockwise to turn set on and obtain sufficient 
sound volume during the tuning process. Allow several minutes for 

all tubes in the receiver to warm up and for circuits to stabilize 

before attempting to obtain a picture on the screen. 

A Channel Lite, located behind the "Channel Selector" knob, illumi-

nates the particular television station designation corresponding to 
the setting of the Channel Selector. 

2 ADJUST ION TRAP— If screen remains dark or is only dimly illumi-
nated when "Brightness" control is turned clockwise, the ion trap may 

require adjustment. 

The ion trap is located on the neck of the picture tube as shown in 
Figure 9 and consists of a magnet held in position by metal bands. 

With "Brightness" control (located behind Name Plate) set approxi-
mately 34, turn clockwise, rotate the entire ion trap assembly while 

sliding it back and forth until picture tube screen is illuminated to 
maximum brilliance. Reduce "Brightness" control setting and repeat 

this operation to assure accurate positioning of ion trap. 

Do not turn "Brightness" control to its maximum clockwise 

position until ion trap is correctly adjusted—failure to ob-
serve this precaution may result in damage to th• picture 

tube. 

3 ADVANCE CONTRAST CONTROL—Turn the "Contrast" control 

knob to its maximum clockwise position. 

4 POSITION CHANNEL SELECTOR—Set "Channel Selector" knob so 

that the call letters or channel number of the desired television 

channel appears in the illuminated opening. If the call letter tabs 

were not previously inserted in this knob when receiver was in-
stalled, you can readily do so by following the procedure given in 

the next section of this booklet. 

5 ADJUST FINE TUNING CONTROL—After "Channel Selector" knob 

has been set, then use the "Television Fine Tuning" control to obtain 

the correct tuning point for both picture and sound. That is accom-

plished as follows: 

a. Turn "Television Fine Tuning" control in either direction until 

sound volume is maximum—if sound cannot be heard, advance 

the volume control and repeat fine tuning. 

b. When the point of maximum sound volume has been reached 
it will be noted that the picture has a "ragged" or "saw-tooth" 

appearance or is 

partially obscured 
by "sound bars" 

(dark horizontal 

bars of varying 

width—see Fig. 2), 

THE CORRECT 
SETTING OF THE 

TELEVISION FINE 
TUNING CON-

TROL is now ob-

tained by turn-
ing it away from 

the maximum 

volum• position 

only far enough 

to eliminate the 
"sound bar" interference and permit sharp reproduction 
of th, picture. 

6. AUXILIARY FINE TUNING ADJUSTMENT— If it is found that the 

tuning range of the " Fine Tuning" control is inadequate to permit 

correct tuning of a station in its assigned channel, then adjustment of 

the "Auxiliary Fine Tuning" screw will be necessary. This special 

screw is accessible after removal of the "Channel Selector" and " Fine 

Tuning" knobs. They may be removed by merely pulling them forward. 

Adjustment of the "Auxiliary Fine Tuning" screw may be under-

taken in accordance with the following procedure. 

a. Set "Channel Selector" to desired channel; then remove this knob. 

b. Set " Fine Tuning" knob to the center lf its range; then remove 

this knob. The flat portion of the main tuning shaft (outer brass 
shaft) should now be in the uppermost position. Note the location 

of the "Auxiliary Fine Tuning" adjustment screw on receiver 
chassis—see Fig. 4. 

c. Using a thin screwdriver (preferably non-metallic), adios' the set-
ting of "Auxiliary Fine Tuning" screw for correct tuning of the 
desired television station—CAUTION: Do not attempt to rotate 

this screw more than two full turns in either direction, as 

further rotation may release it from the thread clip with-

in the tuning mechanism and the coil for that channel 

(located in R.F. Tuner Unit) would then have to be re-
moved in order to restore the screw to the correct 

position. If a metal screwdriver is used, detuning occurs when 

the screwdriver is removed but it will be noted that this degree 

of detuning can now be compensated by resetting the "Fine 
Tuning" control ( brass shaft). Thus the range of the " Fine Tun-

ing" control (after knob is replaced on the shaft) will be ade-

quate to tune in the station. 

d. This completes the adjustment of the " Auxiliary Fine Tuning" screw 

for one channel. Identical screws are provided on each channel 

and they are all accessible thru the same opening in the tuning 

mechanism as each successively moves into position when the 

"Channel Selector" knob is rotated. 

Fig. 2—SOUND INTERFERENCE 

CAUSED BY INCORRECT TUNING 

7. ADJUST SOUND VOLUME—Readjust the setting of the "Volume" 

control until the sound accompanying the television broadcast is 

received at a satisfactory level. 

8. ADJUST BUILT-IN ANTENNA TUNING CONTROL— If the receiver's 

built-in television antenna system is used, rotate the antenna tuning 

knob ( located at rear of cabinet) until the best picture is obtained. 

It may be possible to find a single setting for this knob which will 

give satisfactory performance for a group of stations. In the event 

that is not the case, adjust the control for optimum performance 
each time the Channel Selector is rotated to o different station. 

9 HORIZONTAL HOLD—Should the 

zontally across th• 

screen or break up 

into a series of light 

and dark streaks as 

shown in Figure 3, 

adjust the " Horizontal 

Hold" control ( located 

picture appear to move hen. 

behind Name Plate) 

until the picture re-

mains stationary and 

does not slip horizon-

tal sync when oper-

ating "Channel Selec-

tor" knob. 

Fig. 3—HORIZONTAL MOVEMENT; 

ADJUST 140111. HOLD CONTROL 

BRIGHTNESS 

( 1  

HORIZ. 
HOLD HE GMT 

VERT. 
LIN, 

VERT. 
MOLD 

MODELS 13-G-46, 13-G-14.7 

FINE TUNING 

VOL UkIE_14à__ 
CONTRAST 

Fig, 4—LOCATION OF PRE-SET CONTROLS 

13. CENTERING—To center the test pattern on the screen, proceed as 

follows: 

10 VERTICAL HOLD—Should the picture appear to roll by in a vertical 

direction or cause multiple vertical images as shown in Figure 5, it 

will be necessary to 

adjust the "Vert. Hold" 

control located behind 

the Name Plate (see 

Figure 4). 

After this adjustment is 

made, reduce contrast 

until picture is barely 

visible and check set-

ting of "Vertical Hold" 

control for proper pic-

ture synchronization. 

II. INITIAI. FOCUS—Set C 

channel. Then set the 
position and the Con-
trast control to its 
maximum counter-
clockwise position, and 
adjust the position of 
the Focusing Slugs (see 
Fig. 9) until scanning 
lines in center of 
raster are most clearly 
defined; this should 
provide best focusing 
over the entire area 
of the picture when 
controls are returned 
to their normal posi-
tions. 

If picture brilliance de-
creases while adjust-
ing picture focus, re-
adjust ion trap as explained in step # 2. Fuzzy picture may also be 
due to reproduction of poor quality film when station is televising a 
motion picture. Incorrect tuning of receiver produces a similar effect. 
Check for proper tuning point as described in step 5 of this section. 

Fig. 5—VERTICAL MOVEMENT; 

ADJUST VERTICAL HOLD CONTROL 

honnel Selector knob to an inactive television 
Brightness control to its maximum clockwise 

Fig. 6—BLURRED APPEARANCE; 

ADJUST FOCUSING SLUGS 

The following adjustments should be made while the station is 

transmitting its circular test pattern. 

12 STRAIGHTENING 

TILTED RASTER— if 

the pattern should ap-

pear on the screen in 

a tilted position as 

shown in Figure 7, 

loosen the deflection 

yoke locking screw 

(see Figure 9) and ro-

tate the yoke sufficient-
ly to correct this con 

dition. Be sure to re 

lighten the screw se-
curely, 

Fig. 7—TILTED PICTURE; 

ADJUST YOKE POSITION 

o DIAL LAMP 

AUXILIARY 
FINE TUNING 
ADJUSTMENT 

CHANNEL 
SELECTOR 

a. Position Centering Arm (see Figure 9) for correct centering of 

test pattern. 

b. If picture cannot be centered using this arm, change the position 

of the focus mag-

net assembly by 

adjusting the three 

knurled nuts la-

beled A in Figure 

9. 

NOTE: If a decrease 

in picture tube bril-

liance is noted when 

making the centering 

adjustment, readjust 

ion trap as explained 

in step # 2. 

14. HEIGHT — Control of 

picture size in the 

vertical direction is ac-

complished by means 

of the "Height" con-

trol located behind the 

Name Plate. H•ig ht 

and width adjustments 

should be checked for 

all transmitting sta-

tions to be sure that 

picture properly fills 

the viewing area. It 

may be necessary to 

change the setting of the "Height" control after the "Vertical 

Linearity" control is adjusted. 

15. WIDTH — Control of 

picture size in the hori-
zontal direction is ac-

complished by means 
of the "Width" con-

trol located on the 

rear of H. V. power 
supply (see Fig. 9). 

If abnormally low line 
voltage makes it diffi-
cult to obtain sufficient 

picture width when us-

ing the "Width" con-
trol, then the setting of 

the " Horizontal Drive" 

control may be incor-

rect. The method of adjusting this control is explained in paragraph 

Fig. 10—TOO SHORT; 

ADJUST HEIGHT CONTROL 

Fig. 11—TOO NARROW; 

ADJUST WIDTH CONTROL 

#I8. 

Fig. 8—OFF CENTER; 

ADJUST CENTERING ARM 
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STRAP ASSEMBLY 

508838 

YOKE LOCKING 

WING SCREW 

Loosen this screw 
if repositioning of 
yoke is necessary 

DEFLECTION YOKE 

508675 

ION TRAP 

ASSEMBLY 

508603 

R. F. TUNER UNIT 

508890 

FOCUS MAGNET ASSEMBLY 

509595 

POWER 
TRANSFORMER 

508702 

16. VERTICAL LINEAR-

ITY — Improper ver-

tical linearity causes 
the circular test pat-

tern to appear • con-

densed on the upper 
edge of the screen 

and extended on the 
lower edge or vice 

versa. This effect is 

illustrated in Figure 

12. Adjust for proper 
linearity by using 

"Vertical Linearity" 

control located behind 
Name Plate. It may be 

necessary to readjust 
the "Height" control if an appreciable change is made in the line-

arity control setting. 

PICTURE TUBE 

16TP4 or 16RP4 

FOCUSING 

SLUGS 

SPEAKER 

508157 — For Stock No. 13-G-46 

508174 — For Stock No. 13-G-47 

CENTERING 

ARM 

WIDTH 

CONTROL 

FUSE 

4 AMP., 250 VOLT 
Located inside High Voltage 

Power Supply Comportment 

508713 

Fig. 12— VERTICAL DISTORTION; 

ADJUST VERTICAL LINEARITY 

CONTROL 

17 HORIZONTAL DRIVE — The " Horizontal Drive" control located at 

rear of chassis (see Fig 9) should be rotated clockwise to the 

point where any white (or black) vertical lines near the left side of 

the picture are eliminated. As width and linearity of the picture ore 

affected by the setting of " Horizontal Drive" control, it will be neces. 

sary to adjust this control in conjunction with the Horiz. Linearity 
and Width controls to obtain desired picture width and linearity. 

18. HORIZONTAL LINE-
ARITY — Improper 

horizontal linearity 

ca us•s the circular 

test pattern to appear 

condensed on the right 

edge of the screen 

and extended on the 

left edge or vice versa. 

This effect is illustrated 

in Figure 13. Adjust 

for proper linearity by 

using " Horizontal Line-

arity" control located 

at rear of chassis (see 

Figure 9). In event 

Fig. 13—HORIZONTAL DISTORTION; 

ADJUST HORIZONTAL LINEARITY 

CONTROL 

HORIZONTAL 

DRIVE 

CONTROL 

HORIZONTAL 

LINEARITY 

CONTROL 

ANTENNA 

TERMINALS 

Fig. 9— CHASSIS AND PICTURE TUBE ASSEMBLY 

that proper horizontal 

linearity cannot be obtained by adjusting this control, then check 
the setting of the " Horizontal Drive" control. 

19. ELIMINATING SEMI-

CIRCULAR SHADOW 

— This shadow is 

caused by the electron 

stream striking the 

neck of the tube and 

it can generally be 

corrected by applying 

one or a combination 

of the following pro-

cedures: 

a. Make sure deflec-

tion yoke is posi-

tioned as far forward os possible by loosening the three wing 

nuts labeled B in Fig. 9. 

b. Reposition the focus magnet assembly by readjusting the three 

nuts labeled A in Fig. 9 to shift the assembly forward. 

c. In event neck shading cannot be eliminated by the above pro-

cedures, release the four wing nuts labeled C in Figure 9 and 

raise or lower entire yoke and focus magnet assembly so that 

focus magnet can be repositioned vertically with respect to the 

tube neck. 

Fig. 14 

SEMI-CIRCULAR SHADOW 

20. BRIGHTNESS — The "Brightness" control ( located behind Name 

Plate) should be initially adjusted in conjunction with the "Contrast" 

control for the brightness level desired by set owner—check on all 

active station channels. Too much brightness will have the tome 

effect as too little contrast, and vice versa, therefore, it is necessary 

to strike a proper balance between contrast and brilliance. 

21. FINAL ADJUSTMENT — Recheck settings of Focusing Slugs for 

best picture focus. 

6A1I6 
F AMP 

INSERTING STATION CALL LETTER TABS 
A set of television station call letter labs and channel numbers is supplied 

with this receiver and is to be used for labelling the Channel Selector 
knob. To install these tabs, merely remove the Channel Selector knob by 
pulling it forward, and insert either the correct station call letters or 

channel numbers into the proper circular recesses on the rear surface of 

the knob. The correct recess may be identified by the station channel 

number stamped on the outer edge of this knob adjacent to each recess. 

(Information on channel numbers and corresponding 
may be obtained from the radio page of your local 
black tabs in the remainder of the circular holes. 

Retain any unused tabs. Your list of call letter tabs 
vision stations which are not yet on the air. When a 
broadcasting in your area, its call letter tab may 
Channel Selector knob as described above. 

TUBE LOCATIONS & FUNCTIONS 

CHANNEL 
SELECTOR 

TELEVISION 
FINE 

TUNING 

vf, 
I 6J6 

tf IER—OSC 
‘" 

V5 

6A65 OR 
61105 OR 6CB6 

F AMP 

VERT. 
HOLD 

VERTICAL HORIZ. 
LINEARITY HEIGHT HOLD BRIGHTNESS 

1125 

6J5GT 
VEIT. 1110C11115 OSC 

V9 VIO 
• 

606 (um; 
>III. AMP 41H It. AMP. 

826 6 

6S4 OR 661176T 
VERTICAL 

SCARRING OUTP1T 

V23 

IX SIT 
RECTIFIER 

V24 

VI 5 
16TP4 

OR 

166P4 
PICTURE TUNE 

V12* 

6*116 OR eiG5 

1113 

' 6C4 
VIDEO AMP. CATHODE 

"114, VII , , , \ , s 
611L5 ¡ ; UHT ; 

DETECTOR VIVO OITPIT 

0 C RESTORER 

-o-

VOLUME 
OFF- ON 

.111 

'u-CONTRAST 

V2* 
, 

‘Ajo OR 61iNI 
7,4 $011111 IF AMP 

LIMITER 

V1 

6116 OR 611146 
si SOUND 
IF AMP 

1116 * 

 >611116 01 6A6 
(MR A G C 

1111111 

5114 
RECTIFIER' 

CENTERING —* 
CONTROL ARM 

3 

/ V17 

( 12007) 
MC CLIPPER 
NOISE MATE 

113 

6Ttl 
ITN LIMITER 
SOURD DISCRIM 
SOUND AMP 

6V6GT 
SOUND OUTPUT 

7 11111\ 

 r- 6115 ) 

 3t
110111Z ¡AFC. 

MUSE DETECTOI 

1122  

( -6W4GT 
HORIZONTAL 
DAMPING 

( ni631176. (SC1V2066 
NO1111 SCANUING NORIZOIITAL 
MILTIVIIIATOR SCANNING OUTPUT 

1 

1121 

1113/8016 
HIGH VOLTAGE 

RECTIFIER 

FUSE 
.4 AMP 

250 VOLT 
r-

HORI Z. 
LINEARITY 

WIDTH 
LOCATED IN 

H. V. COMPARTMENT 

station call letters 
newspaper.) Insert 

includes some tele. 
new station begins 
be inserted in the 

HORIZ. 
DRIVE 

MODELS 13-G-46 , 

13-G-47  
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TUBE REPLACEMENT 

Some chassis use alternate type tubes in the positions desig-
nated by VI, V2, V12, V16 and V26 in the above chart. 
These alternate type tubes are not interchangeable 
and failure to install the correct type tube may re-
sult in damage to the receiver. 

When replacing these tubes, check for series designation 
stomped on rear of chassis adjacent to model number. This 
identification may consist of one or more letters following 
the word SERIES. 

The following symbols refer to similar symbols on the above 
tube location chart. 

* A type SAGS tube is used when the letter " A" is included 

in the series designation. A type 6AU6 tube is used when 

letter " A" is not included in the series designation. 

.1.- A type 6BH6 tube is used when the letter " B" is included 

in the series designation. A type 6AU6 tube is used when 

letter " B" is not included in the series designation. 

• A type 65N7GT tube is used when the letter "C" is included 

in the series designation. A type 654 tube is used when 

letter C" is not included in the series designation. 

SOCKET VOLTAGES 
CAUTION 

THE PICTURE TUBE is highly evacuated and if broken, glass fragments will be violently expelled. Scratch-
ing, chipping, undue pressure, or careless handling such as lifting the tube by its neck is dangerous and 
should be avoided. If it is necessary to handle the picture tube, use safety goggles and heavy gloves. 
Be sure to discharge the voltage developed across the capacitor formed by the inner and outer coating of 
the picture tube. This can be done by connecting the high voltage socket on the tube to the outer coating 
with a well insulated metal conductor. 

HIGH VOLTAGE ( 11 to 13.5 kilovolts) is produced in a supply circuit of this receiver. Exercise care to avoid 
contact with elements of this circuit and particularly the tube terminals which are labeled "CAUTION" in 
the adjoining voltage chart. If measurement of voltage at these points is necessary, see procedure given 
below under the note "L". 

THE HIGH VOLTAGE LEAD, which supplies approximately 11 to 13 5 kilovolts to the picture tube, should be 
momentarily shorted to the chassis whenever it is disconnected for service purposes. This discharges the 
high voltage filter condenser and prevents a shock hazard when working on the receiver after it has 
been turned off. 

INTERMEDIATE VOLTAGES, 480 and 360, ore dangerous and caution should be observed when the 
receiver chassis components are exposed for service purposes. 

THE VOLTAGES SHOWN IN THE ADJOINING CHART WERE 
MEASURED UNDER THE FOLLOWING CONDITIONS 

1. Power Supply-- 117 volts 60 cycle AC. 

2. All voltages are measured between socket terminals and 
chassis unless otherwise indicated on adjoining chart. 

3. 

* 

Measurements made with voltmeter having sensitivity of 
20,000 ohms per volt except where indicated by (*)• The (*) 
symbol designates a vacuum tube voltmeter measurement. 

4. Channel Selector and Fine Tuning Controls set for normal 
reception of a local station. 

5. All controls are set for normal reception of the transmitted 
signal unless the voltage shown on the chart is followed by a 
letter or letters indicating a special condition of measurement 
as explained in subsequent notes. 

6. The external or built-in antenna should remain connected to 
the receiver only when taking voltage measurements in the 
sweep and sync circuits-for all other measurements, discon-
nect antenna, short antenna terminals together and connect 
them to ground. 

7. Certain voltages were measured with two different settings 
of specific controls. It should therefore be understood that 
in these instances all controls, with the exception of one or 
two, were set for normal reception- letters following the 
voltage shown on the chart indicate the exceptions and are 
explained below. 

EXPLANATION OF NOTES 

A. Vert. Hold Control max. counter-clockwise 

B. Brightness Control max. counter-clockwise 

b. This voltage will vary from 11 to 15 depending upon setting 
of Horizontal Hold Control. 

C. Contrast Control max. clockwise 

D. Horiz, Drive Control max. clockwise 

d. This voltage will vary from 300 to 320 depending upon 
setting of Horizontal Hold Control. 

E. Before making this measurement, remove one of the four 
6AU6 IF Amplifier tubes (V7, V8, V9 or V10). This will 
prevent noise in the RF stages from affecting the voltage 
measured at this point. 

e. This voltage will vary from - 4.2 to - 7.6 depending upon 
setting of Horizontal Hold Control. 

F. Height Control max. counter-clockwise 

G. Width Control max. counter-clockwise 

H. Height Control max. clockwise 

h. This voltage will vary from +8 to -2 depending upon 
setting of Horizontal Hold Control, 

J. Nariz. Hold Control set for normal picture 

K. The measurement should be made with a vacuum tube volt-
meter. The voltage reading will fluctuate in the vicinity of 
0.15 volts. 

k. This voltage will vary from 10 to 15 depending upon setting 
of Horizontal Hold Control. 

L. If you do not have an instrument capable of directly measur-
ing voltages in this range, the voltage can be measured by 
using a voltage divider network consisting of twenty 2.2 
megohm 2 watt resistors and one 1 megohm 2 watt resistor, 
all connected in series. Avoid using resistors of higher 
values as their individual voltage rating may be exceeded. 
It is also important to use resistors of equal wattage. 
Solder all connections between resistors. Accurately measure 
the overall resistance of the entire combination as well as 
the resistance of the 1 megohm section. 

With the set turned off, connect the 2.2 megohm end of 
the resistance voltage divider to the filament of the IB3GT/-
8016 tube, or H. V. terminal of the picture tube, and con-
nect the 1 megohm end to chassis. Now, turn the set on and 
measure the voltage drop across the 1 megohm resistor with 
a vacuum tube voltmeter. The voltage at the tube terminal 
can then be calculated as follows: 

[ Measured Resistance I 
Of Entire Voltage 

Volts At 1 I. Divider Volts 
Tube   >< [measured 1 
Terminal Across 1 

[ Measured Resistance I Meg. Section 
Of 1 Meg. Section 

M. Vertical Linearity Control max. counter-
clockwise. 

N. Channel Selector set to channel # 4 

n. This voltage will vary from -3.6 to 
-7.5 depending upon setting of Hori-
zontal Hold Control. 

n. This voltage will vary from 9 to 14 
depending upon setting of Horizontal 
Hold Control. 

R. Do not attempt to measure the voltage 
at the tube cop. There is a high R. F. 
potential at this point. 

r. Contrast Control max. counter-clock-
wise 

S. Channel Selector set to channel # 10 

T. Grounding of center stud on tube 
socket is necessary to reduce capacity 
coupling between other pins. Oscilla. 
tion may result if this ground is 
omitted. 

t. This voltage will vary from -3.5 to 
-4.5 depending upon setting of Hori-
zontal Hold Control. 

U. Vertical Hold Control max. clockwise 

u. This voltage will vary from -7 to -12 
depending upon setting of Horizontal 
Hold Control. 

V. Before measuring this voltage, connect 
external antenna and adjust controls 
for normal reception of station signal. 

W. This voltage will vary from +0.01 to 
-0.25 depending upon setting of 
Horizontal Hold Control. 

X. Brightness Control max. clockwise 

Y. Vertical Linearity Control max. clock-
wise. 

Z. This voltage will vary from +6.2 to 
-1.8 depending upon setting of Hori-
zontal Hold Control. 

MODELS 13 - G-

13 -G-47 

NOTE 

The socket voltages shown in the three 
charts below indicate measurements 
made on certain alternate tubes used 
in coded chassis. This coding consists 
of one or more letters following the 
word "SERIES" stamped on rear sur-
face of chassis. A chassis incorporates 
only that change indicated by letter 
designation i.e., chassis stamped 
"SERIES BD" does not include changes 

or "C". 
For complete description of these 
changes, refer to Production Change 
column on circuit diagram page. 

USED WHEN LETTER "A" IS INCLUDED 
IN SERIES DESIGNATION 

as 

GASS GAGS 
HIER 

VIREO AMP. 
SO 60 

o 

6.3 

6.3 
6C. 

105 
120' 

O 
-0.2 
-3.4Y 

255 
260' 

105 
120v 

USED WHEN LETTER " B" IS INCLUDED 

IN SERIES DESIGNATION 

ti Is 

Guts GINS 
Isl 50111 I.F. AMP. lid SOINS I.F. AMP. 

254 254 254 254 

o 

6.3 
x.c. 

o 

5.3 
A.C. 

USED WHEN LETTER "C- IS INCLUDED 
IN SERIES DESIGNATION 

rti 

SSN7GT 
VERTICAL SCANNING OUTPUT 

390' I8.8Y 
360" 14.6" 
450" 28.8" 

0.5" 

o 390' 
360" 
450" 

6.3 18.8" 
A C. 14.6" 

28.8" 

6, 

-n 
70 

tn 

o 

rn 
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1 

i BOTTOM 

I 
I 

III 
I 

n POWER 
I. FOR TIIESE 

SAN ‘ ALL VOLTASES 

USED WHEN LETTER \ SOCKET 

"8" IS NOT INCLUDED IN UNLESS 
SERIES DESIGNATION. , 

lid SOUS I.F. AMP. \ 

LIMITER \ \ 

\ 
245 245 \ CAUTION 

\ NOTE L 
n o 00' 4 013).• 125 12,5GS 

US Pei, 9,750" 
HI 53 G, 13,10o o0" 

M ,1 v. LIMITER A..c. NICZIÉ 12 

SOORI IISCRIM. 125 117 . 01.. 1 

SOIRS AMP. N13S \ 

\ USED 
-0.25 \ to "A" 

\ 504 SERIES 0 -o.s 0 . 

-0.25 a ' H 5.3 CATMOIE FOLLOWER 
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245 245 0 w.c . 

D - 0.3 

P *-o.s S 125 HH 260 0 o P 

H P 
70 o K 0 0.75 

6.3 el P 
0 -o.s G 260 l< 0 130 

MOVE V 
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235 235 n . 0TIE T \ 

611111 \ 6.3 
6.3 5 0 14 USED WHEN LETTER \ AC. C.C. H .. G 

e  SHUT " 8 " IS NOT INCLUDED IN 30' H 45' 
SERIES DESIGNATION. 114 W/C' 

K H SOIIM OUTPUT ., G K 

1st SOINS I.F. AMP. MGT 5 
12 o s el 

VIIIE0 OUTPUT 12' P H 
\ 

300' 0 \ 
et 280. \ tti 

SAS 
111/11016 

USED WHEN LETTER 
NIAI VOLTAGE "A" IS NOT INCLUDED IN 

IECTIFIER SERIES DESIGNATION. 

CAUTION REVER A.G.C. 

CAUTION NOTE. R *-0.2 
NOTE L 0 T. . 0. 
12,650' 
9, 900.,o F ,,,,, 6.3 H P 260 

13,250" .• I A.C. H 5 
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CAUTION 

90 NOTE L I", NOTE T 
12, 650' 
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VIEW OF CHASSIS 
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MEASUREMENTS. 
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WU 
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REPAIR DATA FOR 508890 RF TUNER UNIT 

All replacement parts for the RF Tuner Un it are 

included in the complete receiver parts li st. 

This RF Tuner Unit consists of an RF ampl ifier stage (using 6AGS, 6BC5 , 
or 6CB6 tube) and a mixer-oscillator stage (using 616 tube). Channel 
selection is accomplished by rotation of a turret assembly having 2 sets 
of snap-in coils for each of the 12 channels. The tuner also incorprates 
a Fine Tuning control. 

Antenna Coils for each channel consist of a center-tapped primary and 
an RF amp. grid winding (secondar y) . The indi vidual RF -Oscillator Coils 
include an RF amplifier plate sec tion, a m ixer grid section and an  
oscillator winding. Signal output from the m ixer stage is coupled to 
the IF amplifiers through the input IF coil located on the tuner unit. 

508890 
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12,250" ... 24" 

rl, 3.4 6.3 (deb , 0 117 
..,«Dpr 335' A . 0 . e Z 12A117 
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SERVICE PRECAUTIONS 

SUBJECT PRECAUTIONS 

ELECTRICAL 
COMPONENTS 

The high frequencies used in the RF section of a television receiver make it necessary that considerable care be exercised 
in servicing the tuner. Lead dress and location cf components are very critical at these frequencies. 

When replacing parts, it is important to use components of identical electrical characteristics and physical size. Always 
reconnect the replacement item in the same location and position in the tuner as the or.ginal component. 

TUBES Replacement of tubes in the Tuner Unit may cause slight detuning of RF circuits due to inherent differences in inter. 
elect-ode capacitances. When replacing tubes (especially V6. 6J6 mixer-oscillator tube) make sure that Fine Tuning con-
trol will tune in television stations at approximately the middle of its range. It may be necessary to change the setting of 
the individual oscillator coil slugs for seine channels to accomplish this. 

CHANNEL COILS 
AND SLUGS 

Chcianel Coils must be handled with care. Do not disturb coil windings. If an oscillator slug -falls into" its coil form dur. 
ing adjustment. remove the Channel Coil from the turret assembly and lift the Slug Retaining Spring aside. By tapping the 
coil form it should be possible to make the slug move toward the end so that its threads will be engaged by the Slug Re-
taining Spring when that spring is returned to its normal position. 

FINE TUNING 
CONTROL 

Rubbing of the bakelite Fine Tuning Cam against the Fine Tuning Condenser Plate is intentional in order to avoid vibra-
tion with resulting nucrophonics. However, the Fine Tuning Cam should not rub or contact the small circular plate located 
on the body of the tuner. 

REMOVAL AND REPLACEMENT OF PARTS 

PROCEDURE 

RF TUNER MY To remove the Tuner Unit from receiver chassis, proceed as follows: 

1. Remove channel selector dial lamp socket. 

2. Remove support bracket which positions front of Tuner Unit and also remove screws which hold tuner to rear 

support bracket. 

3. Disconnect the leads from the tuner to the main chassis. See illustration on circuit diagram page showing tuner con-

nections. 

After the Tuner Unit is replaced, make sure that channel selector dial lamp socket is correctly positioned so that channel 
selector knob will be properly illuminated. 

CHANNEI. COILS Insert a screwdriver blade between Coil Retainer Spring and the end of the Tuner Turret. Twist the blade to pull spring 
away from the molded body of Channel Coil. Lift this end of coil body upward and remove individual coil assembly 
from tuner. 

When replacing Channel Coils, be sure they are reinstalled in their correct positions. Coil numbers should increase con-
secutively in a counter-clockwise direction when tuner is viewed from the front. 

If all the Channal Coils have been removed from the Tuner Turret, rotate turret until flat surface on end of tuner shaft 
points down. Install #3 Channel Coils into bottom position on turret. Then follow the correct sequence indicated above 
to replace other coils. 

TUNER TURRET 
ASSEMBLY 

To remove turret from RF Tuner Unit, proceed as follows: 

I. Remove tuner from receiver chassis. 

2. Remove rear Turret Shaft Retaining Spring by disengaging straight end of spring from projection on tuner. 

3. Remove Fine Tuning Condenser Plate from front of Tuner Unit. This plate forms one side of Fine Tuning control 
condenser and is held in place by one screw. 

4. Slide Fine Tuning Cam and Brass Shaft off of main Channel Selector Shaft. 

S. Rvmove Contactor Washer Spring and Fiber Spacer Washer from Channel Selector Shaft. 

6. Remove Shaft Retaining Spring at front of tuner by disengaging straight end of spring tram projection on case. 

7. Remove turret assembly from case. 

To replace turret, reverse the above procedure. Tooth on balcelite Fina Tuning Cam should point downward during assem-
bly so that it does not become locked between the stops on the Fin.? Tuning Condenser Plate, 

MODELS 13 -G-46, 
13 - G-47 

ITEM PROCEDURE 

ITATOR CONTACT 
ASSEMBLY 

To remov this assembly, proceed as follows: 

I. Remove the two screws at the front and rear of the Siator Contact Assembly. 

2. Unsolder all electrical connections to contact plate. 

3. Unsolder five soldered joints between Stator Contact Assembly and Tuner Unit. 

4. Contact Assembly may now be withdrawn tram case. 

To reinstall this assembly: 

I. 

2. 

3. 

4. 

s. 

6 

7. 

e. 

Place Stator Contact Assembly in position and replace, but do not tighten, the two screws at the front and rear of 
the assembly. 

Remove 3 consecutive pairs of Channel Coils from the turret (for example, the antenna and rf-osc. coils for channels 
#5, 6 and 7). 

Position Tuner Turret so that the edges of the next highest Channel Coils (in this case, the coils for channel #8) Just 
pass the row of 11 contacts on the Stator Contact Assembly. 

Adjust position of the Stator Contact Assembly so that there are a few thousandths of an inch spacing between the 
contacts on the contact plate and the molded body of the Channel Coils, 

The Contact Assembly is now correctly positioned and screws at front and rear may be tightened. 

Solder Stator Contact Assembly to tuner frame at same points that were used previously. 

Make all electrical connections to contact plate. 

Replace Channel Coils. 

507984 
STATOR CONTACT 

ASSEMBLY 

508709 
DETENT SPRING 

508708 
DETENT ROLLER 

mum iirie 
frrTes,r 

t 

509322 
TUNER TURRET ONLY 

(LESS COILS) 

I. 
FINE TUNING 
CONDENSER 

PLATE 

509321 
FINE TUNING 
SHAFT & CAM 

507966 

507965 

507986 
SLUG 

507990 
SPRING 

ett- 507967 507967 

SEE ADJOINING TABLE FOR PART 
NUMBERS OF INDIVIDUAL COILS 

CHANNEL 
NUMBER 

ANTENNA 
COIL 
PART 

NUMBER 

RF & OSC 
COIL 
PART 

NUMBER 

507972 2 507952 

3 507953 507973 

4 507954 507974 

5 507955 507975 

8 507956 507976 

507977 7 507957 

8 

9 

507958 507978 

507959 507979 

10 

11 

507960 507980 

507961 507981 

12 507962 507982 

13 507983 507983 
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SOUND CHANNEL ALIGNMENT PROCEDURE 

ALIGNMENT PROCEDURE 

Alignment of all RF and IF tuned circuits in this receiver may be 
accomplished by utilizing the procedures described in the follow-
ing charts. 

SEQUENCE OF ALIGNMENT: These procedures should preferably 
be applied in the order in which they are presented, however, 
alignment of the Sound Channel or IF Channel may be accom-
plished individually if desired. 

The RF Amplifier and Mixer alignment may also be accomplished 
independent of Sound or IF Channel alignment, but oscillator cali• 
bration can only be done after IF Channel has been correctly 
aligned. Proper IF band pass characteristic is necessary for 
Oscillator alignment as results of RF circuit tuning are observed 
by means of an oscilloscope connected to the output of the 
detector stage. 

REMOVAL OF CHASSIS: The receiver chassis must be removed 
from the cabinet in order to accomplish alignment of all tuned 
circuits as there are adjustment points located on the underside 
of the unit. 

This can be accomplished by first removing all knobs and dis-
connecting the receiver " built-in" antenna and speaker. The chas-
sis may then be removed by releasing the hold-down screws located 
on the underside of the cabinet. 

Removal of the cabinet back automatically opens an interlock to 
disconnect the receiver power cord, therefore, an auxiliary power 
cord assembly will be required when aligning this receiver. This 
cord may be ordered from Firestone by requesting Part #507699. 
Do not attempt to supply power to the receiver by using any other 
device. 

CAUTION 

The picture tube is highly evacuated and if 
broken, glass fragments will be violently ex-
pelled. Handle with care, using safety gog-
gles and gloves. Avoid contact with high 
voltage terminal at side of tube even after it 
has been disconnected from the receiver— 
this precaution is necessary as inner and 
outer coatings on the tube form a capacitor 
which may carry a high voltage charge for 
an extended period of time after disconnec-
tion from the receiver. 

INSTRUMENTS: The following instruments will be required as 

signal sources and output indicators during the alignment process. 
Since accurate alignment of a television receiver is heavily de-
pendent upon the performance of your instruments, it is imperative 
that they meet the essential specifications described here. 

1 STANDARD SIGNAL GENERATOR to provide unmodulated 
(pure RF) signals at the following frequencies. Maximum Out 

on all ranges should be at least . 1 volt with provision for 
attenuation as desired. This instrument must have good fre-
quency stability and be accurately calibrated. Generators 
which incorporate a separate crystal controlled oscillator and 
heterodyne circuit are self calibrating and therefore capable 
of providing the accuracy of frequency calibration required 
for television circuit alignment. 

a IF Frequencies: 

4.5 Mc. Sound Channel 
22.25 Mc. Sound IF marker 
22.4 Mc. 1st IF Trap Coil 
23.5 Mc. 1st and 3rd IF stages 
24.75 Mc. 4th IF stage 
26.3 Mc. Converter and 2nd IF stages 
26.75 Mc. Picture IF marker 

b. RF Frequencies: 

54 to 88 Mc. 
174 to 216 Mc. 

2. RF SWEEP GENERATOR to provide frequency modulated sig-
nals at the following frequencies: 

20 to 30 Mc. with 10 Mc. sweep width. 
54 to 88 Mc. with 10 Mc. sweep width. 
174 to 216 Mc. with 10 Mc. sweep width. 

Output adjustable with at least . 1 volt maximum 

Output should be -flat" (no amplitude variation) for all set-
tings of the sweep width control. 

Provision for connection of generator sweep modulating volt' 
age to horizontal deflection system of an oscilloscope. 

Provision for blanking the output signal on each return 
sweep so that oscillogram will not show retrace. 

3. CATHODE RAY OSCILLOSCOPE, preferably a unit with verti-
cal amplifier having wide range frequency response and low 
capacity pick-up probe. 

4. VACUUM TUBE VOLTMETER. The lowest voltage range of this 
instrument should preferably permit a 1.0 volt reading to be 
indicated at not less than one third of full scale deflection. 

INSTRUMENT CONNECTIONS: The method of connection, including 
details of matching and coupling networks, for instruments used 
in this alignment procedure is given in several illustrations on sub-
sequent pages. Specific instructions for each instrument application 
will be found in various sections of the alignment charts. 

GENERAL INSTRUCTIONS: When aligning IF and RF circuits it is 
necessary to apply a fixed bias voltage to the AGC system of the 
receiver. This fixed bias is obtained by using a 3 volt battery and 
connecting it as described in Fig. 14. 

IMPORTANT 

When observing the receiver band pass characteristic on an oscilloscope, it is exceedingly im-

portant to avoid distortion of that characteristic which would occur when using a large input 

signal from the sweep generator or standard generator (marker signal). Always set attenucrtor 
on sweep generator so that the reading on the vacuum tube voltmeter does not exceed one 
volt (when meter is connected from high side of video detector load resistor, symbol 196, to re-

ceiver chassis). Standard generator output should also be attenuated so that marker signal 
does not pull or tear the band pass characteristic as shown on the 'scope. 

. Short antenna terminals together with a jumper wire. 

. Set receiver Channel Selector to any inactive television channel; 
other controls may be left at any desired setting. 

. No special aligning tool is required to adjust the cores in the Sound 

IF and discriminator transformers. The blade of a small screw-

driver will fit the slot in these cores, however, the screwdriver 

should be of a non-metallic or insulated type to prevent detuning 

when inserted in the transformer cari. 

STANDARD SIGNAL 
GENERATOR 

VTVM 
CONNECTIONS 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 
OR SLUG 

TYPE OF ADJUSTMENT 
AND OUTPUT INDICATION CONNEC- 

TIONS 
FREQUENCY 

Connect as 
shown in Fig 1 

4.5 MC. 
unmodulcrted 

IMPORTANT 

This signal 
must be accu' 
rate within 1/4  
of 1% of 4.5 Mc. 
Check genera- 
tor calibration 
against a crys-
tal controlled 
signal source by 
"zero beating" 
( heterodyning ) 
with harmonics 
of the crystal 
frequency. 

Connect as shown i n 
Fig. 2. 

A "swishing" sound may 
be heard in the speaker 
during Sound Channel 
Alignment. This spurious 

oscillation is caused by horizontal sweep voltage 
being picked up in the 
audio system thru stray 
coupling of instrument 

leads; it should be disre- 
gcrrded as it will have no 
effect on alignment of the 
sound channel. 

#1 
Discriminator 
Secondary 

Adjust for maximum reading 
on VT VM. 

#2 
Discriminator 

Primary 

Adjust for maximum reading 
on VTVM. 

#3 

 2nd Sound IF 
Secondary 

Adjust for maximum reading 
on VTVM. 

# 4 
2nd Sound IF 

Primary 

Adjust for maximum reading 
on VTVM. 

#5 
1st Sound IF 
Secondary 

Adjust for maximum reading 
on VTVM. 

#6 
1st Sound IF 
Primary 

Adjust for maximum reading 
on VTVM. 

Same as 
above, 

Same as 
above. 

Connect as shown 
in Fig 3. 

Same as 
above. 

# 1 
Discriminator 
Secondary 

Note that as slug #1 is rotated, 
a point will be found where the 
voltmeter will swing rather sharp-
ly from a positive to a negative 
reading or vice versa. The cor' 
red t setting of slug #1 is obtained 
when the meter reads zero as 
the slug is moved thru this point. 

SOUND 
DISCRIMINATOR 
SECONDARY 
Adjust this slug 

for minimum 
intercarrier buzz 

LOCATION OF 
DISCRIMINATOR 
SECONDARY 

SLUG 

fi_r_ ON Orr i vOLUME 

CONTRAST 

REAP OF CHASSIS 

REDUCTION OF INTERCAFIREER BUZZ 

Slight "dynamic" unbalance of the discriminator secondary can em-

phasize intercarrier buzz due to incomplete amplitude modulation re-

jection. Therefore it is vitally important to obtain an accurate setting 

of the discriminator secondary slug under actual reception conditions. 

Disconnect all instruments and then connect an antenna to the receiver 

to obtain program reception from a local station. If intercarrier buzz 

is prominent, a slight readjustment of the discriminator secondary 

slug (# 1) should be made to obtain the -dip" point for the buzzing 

sound. Note that program sound will be clear and free from distortion 

at this point. Buzz should now be at an acceptable minimum if station 

transmission is not at fault. 

MODELS 13 -G -46 
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INSTRUMENT CONNECTIONS 
FOR 

SOUND CHANNEL ALIGNMENT 

STANDARD 

SIGNAL GEN. 

SET TO 4.5 MC. 

NO MODULATION 

(PURE R.F.) 

GROUND TO 

RECEIVER CHASSIS 

FIG. 1 
Generator Connections 

for Sound Channel 
Alignment 

USE 10,000 OHM 

ISOLATING 

RESISTOR IN 

SERIES WITH 

METER PROBE. 

• 
ITI 
MITI 

HMO 11«.111111 - MIMI UP 

GROUND TO 

RECEIVER CHASSIS 

FIG. 2 

VTVM Connections 
for Sound IF Alignment 

X 

" 

el 

'TI 
In MOO 

Inc MUM - SUM WI 

RESISTOR IN 

ISOLATING   

USE 10,000 OHM 

SERIES WITH 

METER PROBE. 

V.T.V.M. 

FIG. 3 
yTym Connections 

for Sound Discriminator 
Alignment 

INSTRUMENT CONNECTIONS 
FOR 

IF CHANNEL ALIGNMENT 

STANDARD 
SuONAL GEN. 
(SUPPLIES •  

MARKER DONAL) 

OTIOT.PA TO 
%HER Fame 

TERATINAL FOR um SWITCH CONTACT 
THIS CORRESPONDS TO POINT -0 ON 

CIRCUIT DIAGRAM. 

FIG. 4 
Generator Connections 

for IF Channel Alignment 

USE 10,000 OHM ISOLATING 
RESISTOR IN SERIES WITH 

METER AND OSCILLOSCOPE PROBES. 

V.T.v.M. 

GROUND TO 
RECEIVER CHASSIS 

PLACE 1000 MMFD. CONDENSER 

AS AN R.F. FILTER, --101f-e0SCILLOSCOPE 
ACROSS ' SCOPE TERMINALS 

 • 

GROUND TO 
RECEIVER CHASSIS 

FIG. 5 

VTVM and Oscilloscope Connections 
for IF Channel Alignment 

IF CHANNEL ALIGNMENT PROCEDURE 
I. A special aligning tool designed to fit the stems on adjustable 

cores of the IF and Trap coils (see points 8, 9, 10, 11 and 12 in 
Fig. 13) is available and may be obtained by requesting IF Align-
ment Tool #507479. 

2. Turn receiver Channel Selector to television channel # 12 and short 
antenna terminals together with a jumper wire. 

3. Connect a 3 volt battery to the receiver AGC system so that nega-
tive terminal of battery connects to the AGC line and positive terminal 
of battery connects to receiver chassis. See Fig. 14 for convenient 
point of connection. 

4. If the IF channel is badly misaligned and two or more immediately 
adjoining IF stages are tuned to the same frequency, oscillation may 
occur.. Such oscillation shows up as a • voltage across the video 

LS -ri 

3 - G -47 
detector load resistor. symbol 196, and is indicated by the VTVM 
that is connected to this point during alignment. It should be noted 
that voltage due to IF oscillation is unaffected by strength of signal 
from the generator. 

Where IF oscillation is encountered, it is generally possible to correct 
the condition by detuning the IF coils in different directions. If that 
does not have the desired effect, increase fixed bias on AGC line by 
using a 41/2 volt battery instead of the 3 volt battery referred to in 
instruction 4d>3. After stopping the oscillation in this manner it will 
then be possible to align all IF stages using the following procedure. 
however, the AGC bias battery must be changed back to 3 volts when 
using the oscilloscope to observe band pass characteristics. Once all 
stages have been aligned using the 41/2  volt bias. the IF channel 
should be stable with reduced bias. 

STANDARD SIGNAL 

GENERATOR 
SWEEP GENERATOR 

VTVM 

CONNECTIONS 

OSCILLOSCOPE 

CONNECTIONS 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUST-

MENT AND OUTPUT 

INDICATION 
CONNEC- 

TIONS 
FREQUENCY 

CONNEC- 

TIONS 
FREQ. 

Connect as 
shown in 
Fig. 4. 

26.3 MC. 
or 

26.1 MC. 
"E" 

See note 
below 

Use a 330 
Mmf. iso- 
lating con-
denser and 
connect as 
shown in 
Fig. 4 but 
keep power 
switch 
turned off 
during this 
step. 

Connect as shown 
in Fig. 5. 

Not used. 

#7 
Converter 

plate 
coil 

 Adjust for maximum 

reading on VTVM. 

#8 
2nd I.F. 

Adjust for maximum 
reading on VTVM. 

Same as 
above. 24.75 MC. 

Same as 
above. 

Same as 
above. 

Not used. #9 
4th I.F. 

Adjust for maximum 
reading on VTVM. 

Same as 
above. 23.5 MC. 

Same as 
above. 

Same as 
above. Not used. 

#10 

1st I.F. 

Adjust for maximum 
reading on VTVM. 

#11 
3rd I.F. 

Adjust for maximum 
reading on VTVM. 

Same as 
above. 22.4 MC. Same as 

above. 
Same as 
above. Not used . # 12 

1st IF Trap 
Coil 

Adjust for minimum 
reading on VTVM. 

Same as 
nbove. 26.75 MC. 

With con- 
nections 
made as 
shown in 
Fig. 4, turn 
on this gen- 
erator and 
set controls 
for opera- 
tion as spec- 
ified in 
next col- 
u m n. 

.›'' MC. 
''' 
Sweeping 
'-'- S Mc. 

Same as 
above 

Connect as 
shown in Fig. 5. 

IMPORTANT: 

1. Adjust output 
attenuator on 
sweep generator 
so that reading 
on VTVM is op- 
proximately one 
volt. 

2 Set attenuator 
on standard sig. 
nal generator so 
that marker sig. 
nal does not dis-
tort the pattern 
on the oscillo• 
scope.  

3. Be sure that a 
3 volt battery 
is connected to 
AGC line as 
specified in in. 
struction =3 at 
the head of this 
chart. Do not use 
a battery of any 
other voltage. 

The IF band pass characteristic now 
displayed on the 'scope should be 
compared with the curve shown in 
Fig. 6. If top of curve is not prop-
erly shaped, make a slight readjust-
ment of slug #9. Should that adjust-
ment fail to yield the desired result, 
then note whether the curve has a 
peak on the high or low frequency 
side. Slugs #7 and #8 control high 
frequency response 126.3 Mc.) and 
slugs # 10 and # 11 aflect the low 
frequency response (23.5 Mc.: by 
making a small change in the Set. 
Wigs of the high or low frequency 
slugs, it will be possible to obtain 
correct band pass curve. 

FREQUENCY 
22 24 26 28 Mc. 

S i 
20 H. \ P 40% 

4 0 • 

60 • 26.75 

\ 
80 ' 22 25 . 

I.F. 
10.9 • 
.. y RESPONSE 

FIG. 6. CURVE 

The 26.75 Mc. picture IF carrier mark. 
Cr should now appear at the 40% 
amplitude position on side of the 
band pass characteristic : see Fig. Eil. 
If position of the marker appears too 
high or too low, slight readjustn:ent 
of slugs #7, 8 and 9 is required. 

Same as 
above, 22.25 MC. 

Sarre as 
above. 

Same as 
above. 

Same as 
above, 

Same as 
above. 

Same as 
above. 

Adjust the vertical gain control on 
the 'scope in order to magnify the 
sound portion it the response curve. 
The 22.25 Mc. sound IF carrier mark. 
et should appear nt the position indi• 
cated in Fig. 6. If the position of the 
sound marker is incorrect. readjust 
Trap Coil = 12. 

NOTE: Chassis which have the letter "E" in the series designation on rear of chassis must be aligned using 26.1 Mc. at 

these two points. See circuit diagram page for details of complete change. 
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TELEVISION RF CHANNEL ALIGNMENT PROCEDURE 

I Turn the band switch to the -TV' position. 

2 Connect a 3 volt battery to the receiver AGC system so that 

negative terminal of battery connects to AGC line and positive 

terminul of battery connects to receive: chassis See Fig. 19 for 

convenient potnt al connection.i 

STANDARD SIGNAL 

GENERATOR 
SWEEP GENERATOR 

VTVM 

CONNECTIONS 
OSCILLOSCOPE 

CONNECTIONS 
MISCELLANEOUS 

INSTRUCTIONS 
TRIMMER 

OR SLUG 

TYPE OF ADJUST 
MENT AND OUTPUT 

INDICATION CONNEC- 1FREQUENCY 
TIONS 

CONNEC- 
T1ONS 

FREQ. 1 

RF AMPLIFIER AND MIXER ALIGNMENT 

t ft.- .- trimmers 
ibtrini properly 

.. a i.r.1 RI' band pass 
#13 cncirricteitstic as 

shown zn ha. 12. Use 
Mawr Grid. Mixer Grid trimmer 

Connect as 
shown in 
Fig. 15 and 

Set Channel Selec. 
tor to = 12 

=13: cind RV Ampli -
fier Plate trimmer 
=14 to obtain correct 
amplitude of charac-
teristic in vicinity of 
picture and sound 
carrier markers. Then 
adjust lir Amp. Grid 

IMPORTANT: 
Keep output of 

Connect as •209.75 MC. 

set controls 
for sweep CHANNEL 

standard signal 
generator at a 2.-..,14 , 

trimm er = 15 to equal. 
ize ov arr erall iplitude. 

shown in 
Fig. 15. 

:205.25 MC. width of 10 
Mc. on tele- 
visionchan• 

=12 Not used. Connect as 
shown in Fig. 16. 

level that provides 
a readable marker 
but does not dis-

RF' Amp. 
Plate. 

Hepeat adjustment of 
trimme, to be sure 
correct response has 

l ne speci- 
fied in the 
next col- 
u rn n. 

tort the curve that 
is being observed 
on the scope. 

been obtalned. 

IMPORTANT: When 
adjusting trimmers 

# 15 
RF Amp. 

=13, 14 und 15 it will 
be noted that the 
band pass character. 
istic can be broad-
ened by sacrificing 
amplitude. It is un-

Grid, desirable to overly 
broaden the curve as 
that would result in a 
loss of sensitivity. 

•215.75 MC. 
211.25 MC. 

CHANNEL 
=13 

Sot Channel Selec-
tor to = 13 

The RE band pass characteristic of 
!h.. other television channels should 
now be checked without disturbing 
the settings of trimmers = 13. 14 and 

*203.75 MC. CHANNEL Set Channel Selec. IS. Adjust the RI' sweep generator 
:199.25 MC. =11 tor to #11 aid marker generator for operation 

• 197.75 MC. CHANNEL Set Channel Selec. 
on the other television channels, ob. 
serving position of both the sound 

193.25 MC. =10 tor to C.l0 carrier and picture carrier markers. 

191.75 MC. CHANNEL Set Channel Selec-
:187.25 MC. =9 for to =9 MC. 

EACH DiviSION I MC. 
*185.75 MC. CHANNEL Set Channel Selec- ----... 

:181.25 MC. #8 for to #8 20 
TYPICAL 

Same as 
above. 

- 179.75 MC. 

:175.25 MC. 

Same as 

above. 
CHANNEL 

=7 Not used 
Same as 
above, 

Set Channel Selec-
for to -"Z7 

40 
60 

RF RESPONSE 
CURVE 

• 87.75 MC. 
: 83.25 MC. 

CHANNEL 
=6 

Set Channel Selec. 
tor to #6 

80 
100 

tx I 
FIG. 7. 

PIX SOUND 

. 81.75 MC. CHANNEL Set Channel Selec-
: 77.25 MC. =5 tor to =5 

Band pass characteristic of these 
- 71.75 MC. CHANNEL Set Channel Selec. channels should conform to the RF 
: 67.25 MC. :=.4 tor to #4 response curve in Fig. 12. If neces-

sary. a compromise may be obtained 
. 65.75 MC. CHANNEL Set Channel Selec- to compensate for small variations in 
I 61.25 MC. =3 tor to =3 channel response by returning to 

channel = 12 and making slight 
• 59.75 MC. CHANNEL Set Channel Selec- chances in th oi settings of trimmers 
: 55.25 MC. =2 tor to Z...2 =13. 14 and 15. 

'Sound Carrier Marker 
:Picture Carrier Marker 

FIG. 8 

Front view of 
RF Tuner Unit 

Continued on next page; 

FINE TUNING SHAFT 

CHANNEL SELECTOR SHAFT 

FINE TUNING CAM 
This cam must be set 

to position shown when 

adjusting oscillator slug. 

OSCILLATOR TRIMMER 

MIXER GRID TRIMMER 

OSCILLATOR COIL TUNING 

SLUG FOR CHANNEL IN USE 

Slugs for coils of other channels 

become accessible thru 
same opening as Channel 
Selector(and Tuner Turret) 

is rotated. 

STANDARD SIGNAL 
GENERATOR SWEEP GENERATOR 

VTVM OSCILLOSCOPE MISCELLANEOUS TRIMMER TYPE OF ADJUST. 

CONNEC- 
TIONS 

'FREQUENCY CONNEC- I 
TIONS FREQ. 

CONNECTIONS CONNECTIONS INSTRUCTIONS OR SLUG MENT AND OUTPUT 
INDICATION 

OSCILLATOR ALIGNMENT 
1 IMPORTANT: Before undertaking oscillator alignment be sure IF 2. During oscillator 

circuits are correctly aligned for band pass characteristic illus- control so 

trated in Fig. 6. downward 

alignment, it 

that the tooth on the 

(correct position for 

is necessary to set the Fine Tuning 

bakelite fine tuning cam points 

this control is shown in Fig. 8 . 

Be sure that Fine 
Tuning control has 
been properly po- 
sitioned (tooth on 
the earn pointing 
down-see Fig. 8). 

Adjust height of Oscil-
lator trimmer els to 
be approximately 32" 
from the top of trim-
mer screw to the top 
surface of RF tuner 
unit (see Fig. 8). 

NOTE: Before making 
the following adjust. 
ment, advance the 
vertical gain control 
on the 'scope in order 

Connect as 
shown in 
Fig. 10. 

'209.75 MC. 
;205.25 MC. 

Connect as 
shown in 
Fig. 10 and 
set controls 
for sweep 
width of 10 
Mc. on tele- 
visionchan. 
nel speci- 
lied in the 
next col- 
unin. 

CHANNEL 
=12 F 12 

showConn?nect Fig. Connect as 
shown in Fig. 12 

During this step 
and thru-out all 

succeeding steps 
it is necessary to: 

I. Keep output of 
generator 

sawlecrep levelgen  that 
does not allow 
reading on 
VTVM to exceed 
one volt. 

2. Keep output of 
standard signal 
generator at a 
level that pro- 
vides a readable 
marker but does 
not distort the 
curve that is be- 
inq observed on 
the 'scope. 

#16 
Oscillator 

to magnify the sound 
portion of the re-
sponse curve. 

Then, use a non. 
metallic screwdriver 
to adjust channel # 12 
oscillator slug (acces• 
sible thru hole on 
front of RF Tuner Unit 
-see Fig. 8) and shift 
response curve so that 
sound carrier marker 
is located at the posi-
fion indicated in Fig. 
9. 

Now, reduce gain con-
trol setting of 'scope 
to restore pattern 
to normal amplitude 
and observe position 
of picture carrier 
marker. This marker 
should appear at the 
50% amplitude posi-
tion on the low fre-
quency side of the 
characteristic curve 
(see Fig. 9). 

•215.75 MC. 
211.25 MC. 

CHANNEL 
#13 

Set Channel Soler 
for to el3 

Adjust the BF sweep generator and 
marker generator for operation on 
the other te evision channels; set 

.203.75 MC. 
:199.25 MC. 

CHANNEL 
= 11 

Set Channel Selec- 
tor to # 11 

marker gene ator to sound carrier 

frequency. After setting Channel Selector to corresponding channel, 
adjust oscillator slug thru hole on 

*197.75 MC. 
:193.25 MC. 

CHANNEL 
=10 Set Channel Selec 

tor to # 10 

 front  of RF Tuner Unit (see Fig. 8). 
This permits response curve to be 
shifted so that sound carrier market 

front of RF Tuner Unit (see Fig. 8). 
This permits response curve to be 
shifted so that sound carrier market 

.191.75 MC. CHANNEL 
EACH DIVISION = 1 MC. 

----i-t- 
187.25 MC, e9 

Set Channel Select 
tor to :9 

. 

.185.75 MC. 
1181.25 MC. 

CHANNEL 

29 
Set Channel Selec- 

tor to #8 

20 • sox 

+I ._, . 4 0 _- 

Same as 
above. 

*179.75 MC. 
:175.25 MC. 

Same as 
above. 

CHANNEL 
#7 

Same as 
above, 

Same as 
above 

Set Channel Selec. 
tor to :.'7 

 60  4 
PIX 

80 • 

60 4 
PIX 

80 • SOUND 

5 87.75 MC. 
I 83.25 MC. 

CHANNEL 
#•6 

Set Channel Solec 
tor to #6 

100 • 
% ‘ TYPICAL 

OVERALL RESPONSE 

itt 81.75 MC. 
1 77.25 MC. 

CHANNEL 
::5 

Set Channel Selec- 
tor to es 

CURVE 
FIG. 9 

will appear. at the position indicat,i 

o 71.75 MC. 
: 67.25 MC. 

CHANNEL 
#4 

Set Channel Selec. 
tor to :.•-•4 

 position  on opposite Side of the 
band pass characteristic curve. 

NOTE: Make sure that cam on fine 
tuning control shaft remains properly 

in Fig. 9. The picture carrier marker 
for the corresponding channel should 
then appear at the 50% amplitude 

the 

* 65.75 MC. 
I 61.25 MC. 

CHANNEL 
=3 

Set Channel Selec 
tor to #3 

position on opposite Side of the 
band pass characteristic curve. 

NOTE: Make sure that cam on fine 
tuning control shaft remains properly 

o 59.75 MC. 
: 55.25 MC. 

CHANNEL 
=2 

Set Channel Scier- 
tor to =2 

 positioned  during this step (tooth on 
the cam pointing downward-see 
Fig. 8L 

positioned during this step (tooth on 
the cam pointing downward-see 
Fig. 8L 

If an oscillator slug " fa Is into" its coil form during adjustment, re- sible to make he slug move toward the end so that its threads will 
move the Channel Coil from the turret assembly and lift the Slug be engaged by the Slug Retaining Spring when that spring is re-

Retaining Spring aside. By tapping the coil form it should be pos. turned to its normal position. 

If an unsatisfactory overall response is obtained for a particular ( 11 attempt to obtain a better compromise for RF response on all 

channel, observe RF Amp. and Mixer response curve for that chan- channels by realigning RF Amp. and Mixer circuits. or (2 try replac• 
nel as described on preceding page. If characteristic does not con- ing Antenna. RF and Oscillator coils for the particular channels. 
form reasonably well within the typical curve shown in Fig. 7, then, 

•^ • - • 'oouna Larrier Mmker 
:Picture Carrier Marker 
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BUILT-IN TV ANTENNo 

 1— —III= 

R. F. TUNER STAGES 

16.445 6BC5 or 6CB6 

R. F. 

AMP. 

V6 
6,16 

MIXER 

OSC 

• r - 
1 l V7 
I I  64.1.16 
I 

1ST I.F. 

I. F. STAGES 

V8 V9 VIO 
64_16 6406 6AU6 

2ND If. 3RD I.F. 4TH I.F. 

VI V2 
6AU6 or 6E016 . 6AU6 or 68116' 

VIIA 
1/2  6ALS 

DETECTOR 

st 
SOUND I.F. 

4.5 MC. 

VI2 
6AU6 or 6AG5 *  

VIDEO 

AMP. 

V16 
6AU6 or 6AG5* 

TUBE REPLACEMENT 

Some chassis use alternate type tubes in the positions desig-
nated by VI, V2, VI2, VI6 and V26 in the above chart. 
These alternate type tubes are not interchangeable 
and failure to install the correct type tube may re-
sult in damage to the receiver. 

When reploctng these tubes, check for series designation 
stamped on rear of chassis adjacent to model number. This 
identification may consist of one or more letters following 
the word SERIES. 

The following symbols refer to similar symbols on the above 
tube location chart. 

*A type 6AG5 tube is used when the letter "A" is included 
in the series designation. A type 6AU6 tube is used when 

letter "A" is not included in the series designation. 

1: A type 6BH6 tube is used when the letter " B" is included 

in the series designation. A type 6AU6 tube is used when 
letter " B" is not included in the series designation. 

• A type 6SN7GT tube is used when the letter "C" is included 
in the series designation. A type 6S4 tube is used when 

letter "C" is not included in the series designation. 

KEYER 

A.G.C. 

2nd 
SOUND I.F. 

4.5 MC. 

SOUND STAGES 

V3 
618 

LIMITER 

VI3 
6C4 

414 
CATHODE 

FOLLOWER 

DYN. 
LIMITER 

SOUND 
DISC. 

SOUND 
AMP. 

V4 
65601 

"t` 
SOUND 

OUTPUT 

;MODELS 13-G-h6, 
13-G-47 

SOUND 
SIGNAL 

VI4 
65601 

VI7 

124u7 

i SYNC. PHASE 

I CLIPPER SPLITTER 

VIDEO 

OUTPUT 

PICTURE 
SIGNAL 

VIIB 
6ALS 

D.C. 

RESTORER 

HORIZONTAL SCANNING STAGES 

VI8 
6;sa.s 

HORIZ. A.F.C. 

PHASE 
DETECTOR 

VI9 
6SN7GT 

V21 
163/15016 

V20 
6CD6G 

HORIZ. SCAN. HORIZ. SLAN. 

MULTIVIB. OUTPUT 

H.V. 

RECTIFIER 

SPEAKER 

VI5 
PICTURE TUBE 

I6TP4 or I6PP4 

TO HORIZ DEFL COILS 

FIG. 15. Block Diagram 

L._   

VERTICAL SCANNING STAGES 

V25 
6.1501 

VERT. 
BLOCKING 

OSC. 

V22 
6W4GT 

HORIZ. 

DAMPING 

- r 

V26 
654 or 65N7GT • 

VERT. SCAN. 

OUT PUT 

_ J 

TO VERT. DEFL. COILS 

01
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9
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STANDARD 

SIGNAL GEN. 

IS 

MARKER SIL.14AL) 

GROUND TO CHASSIS 

SWEEP GENERATOR 

WITH SO OHM 

UNBALANCED 

OUTPUT CAKE 

COUPLE LOOSElY - DO NOT MASE 

ELECTRICAL CONTACT - MERELY TWIST 

INSULATED WIRES TO FORS/ TWO TURNS. 

120 ., 

ANTENNA 
TERMINALS 

FIG. 10 

Generator Connections 
for RF Channel Alignment 

USE 10,000 OHM ISOLATING 

RESISTOR IN SERIES WITH 
METER PROBE. 

GROUND TO 
RECEIVER CHASSIS 

PLACE 1000 MMFD. CONDENSER 

ACROSS 'SCOPE TERMINALS 
AS AN R.F. FILTER. 

FIG. 11 

Oscilloscope Connections 
for RF Amp. and Mixer Alignment 

USE 10,000 OHM ISOLATING 

RESISTOR IN SERIES WITH 

METER AND OSCILLOSCOPE PROBES. 

,SesS 
lennp 

C--

  - 

F,ACE 1000 MAUD CONDENSER 

ACROSS 'SCOPE TERMINALS 

AS AN R.F. FILTER. - TIP 

GROUND TO 
RECEIVER CHASSIS 

FIG. 12 

VTVM and Oscilloscope Connections 
for Oscillator Alignment 

MIXER GRID 
TRIMMER 

616 

1 --aso 

ce OR - 
68C5 OR 6C85 

OSCILLATOR 
TRIMMER 

RF AMI' 

GStip TRIMMER 

GROUND TO 
RECEIVER CHASSIS 

235 
MC. 

6AU6 

6AU6 
6AU6 

SEE CHART FOR 235 
CORRECT FRED MC. 

U116 

•  

11 

R F AMP 

LATE TRIMMER 

SEE CHART FOR 
CORRECT FREO 

22 4 
MC 

24 75 
MC 

SOUND 
DISCRIMINATOR 
SECONDARY 

4.5 MC. 

4.5 
MC. 

, . 

• 

WIDTH CONTROL s 
located on legn 
voltage compartment 

TOP VIEW OF CHASSIS 

FIG. 13 

II 

SOUND 
D SCRimiNATOR 

PRIMARY 
45 MC 

HORIZ. 
DRIVE 

HORIZ. 
IRE ARITY 

45 

MC 

R F. 
TUNER UNIT 

AOC CONNECTION POINT 
Connect negatove terrrenal of 3 volt 
battery to !Ns point for IF and RF 

alignment posIfive battery termonal 
connects to receiver chess's 

BOTTOM VIEW OF CHASSIS 

FIG. 14 

DIA- 
GRAM 
NO. 

PART 
NO. DESCRIPTION 

- 

DIA-
GRAM 
NO. 

PART 
NO. DESCRIPTION 

CONDENSERS CONDENSERS-Continued 

67  513001 Condenser-ceramic 2.2 Mmfd. 500 volt  164  513009 Condenser-ceramic 1000 Mmfd. 500 volt  
68-A,B  508061  508061 Condenser-ceramic 51 Mmfd. (part of lot TV sound 

I. F. transformer)   
167  513016 Condenser-ceramic 82 Mmfd. -± 10% 500 volt  

69   513013 Condenser-ceramic 5000 Mmfd. 450 volt  170  513009 Condenser-ceramic 1000 Mmfd. 500 volt  

72   513013 Condenser-ceramic 5000 Mmfd. 450 volt  172  513009 Condenser-ceramic 1000 Mmfd. 500 volt  

74-A,8  508061  508061 Condenser-ceramic 51 Mmfd. (part of 2nd TV sound 
175  513016 Condenser-ceramic 82 Mmfd. :.t. 10% 500 vol   

I.F. transformer)   178 513009 Condenser-ceramic 1000 h\mfd. 500 volt  

75  513013 Condenser-ceramic 5000 Mmfd. 450 volt  182 513009 Condenser-ceramic 1000 Mmfd. 500 volt  

77   513433 Condenser-ceramic 47 Mmfd. -± 10"Yo 500 volt (Tern- 186 513016 Condenser-ceramic 82 Mmfd. :!-- 10% 500 volt  
perature compensating)   190   513009 Condenser-ceramic 1000 Mmfd. 500 volt  

78  513018  513018 Condenser-ceramic 220 Mmfd. 500 volt/  193  513433  513433 Condenser-ceramic 47 Mmfd. ±- 10% 500 volt (Tern-
80  513013 Condenser-ceramic 5000 Mmfd. 450 volt  perature compensating)   

82  513009 Condenser-ceramic 1000 Mmfd. 500 volt  195 513432 Condenser-ceramic 5 Mmfd. ±-. 10% 500 volt (Tom. 

83A  507321 Condenser-ceramic 110 Mmfd. (part of TV discrim i- perature compensating)   

nator transformer)   .. 198   512045 Condenser-. 25 Mid. :....- 10% 200 volt  

84 512527 Condenser-mica 220 Mmfd. -±- 10% 500 volt  202   512027 Condenser-.05 Mid. 200 volt  

86 513010 Condenser-ceramic 1500 Mmfd. 350 volt ........ ---- 205  512045 Condenser-.25 Mid. ± 10% 200 volt  

87 512027 Condenser-.05 Mid. 200 volt  208  513003 Condenser-ceramic 100 Mmfd. 500 volt  

89  512007 Condenser-.005 Mid. 600 volt  211   512033 Condenser-. 1 Mid. 200 volt   

91  512007  512007 Condenser-.005 Mid. 600 volt  214   512027 Condenser-.05 Mid. 200 volt   

93  505174 Condenser-electrolytic 10 Mid. 150 volt  217.512542 Condenser-mica 120 Mmfd. L..- 10% 500 volt  

98   513010 Condenser-ceramic 1500 Mmfd. 350 volt  223   512031 Condenser-.05 Mid. 600 volt   

99  502547 Condenser-electrolytic 4 Mid. 150 volt .......... 225 512031 Condenser-.05 Mid. 600 volt   

100-8  505858 Condenser-ceramic 250 Mmfd. 450 volt; ( port of 231   512019 Condenser-.02 Mid. 600 volt   
Audio Coupling Unit)   232 .512031 Condenser-.05 Mid. 600 volt   

100-C  505858 Condenser-ceramic .005 Mid. 450 volt; (port of 
Audio Coupling Unit)   

238  513015 Condenser-mica 56 Mmfd. -2-- 10% 500 vol   

101   513010 Condenser-ceramic 1500 Mmfd. 350 volt -  242  512045 Condenser-.25 Mid. ±- 10% 200 volt  

102   502527 Condenser--eiectrolytic 50 Mid. 25 volt  247,248  513009  513009 Condenser-ceramic 1000 Mmfd. 500 volt  

104   504719 Condenser-electrolytic 4 Mid. 450 volt ............ -----
251  512013 Condenser-.01 Mid. 600 volt   

106  512003 Condenser-.002 Mid. 600 volt   254  513013 Cordenser-ceramic 5000 Mmfd. 450 volt  

110  508324 Condenser-trimmer 4-70 Mmfd.   
256  512027 Condenser-.05 Mid. 200 volt   

507968 Condenser-trimmer 0.5-3 Mmfd. (used only in chassis 259  512540 Condenser-mica 3900 Mmfd. ±- 5% 500 volt  

125  which have condenser 126)   260  512541 Condenser-mica 330 Mmfd. 500 volt  
509064 Condenser-trimmer 3-9 Mmfd. (used only in chassis 

which do not have condenser 126)  
264  512535 Condenser-mica 390 Mmfd. :_..•. 10% 500 volt  

126 513432 Condenser-ceramic 5 Mmfd. -± 10% 500 volt (Tem-
265   52536 Condenser-mica 270 Mmfd. i• 10% 500 volt  

perature compensating) (used in some chassis; see 
note under condenser 125)  ________ 

266  508071  508071 Condenser-trimmer 10-160 Mmfd. (Horizontal Drive 
Control)  _  

127 513439 Condenser-ceramic 120 Mmfd. -± 5% 500 volt (Tern- 269  508684 Condenser-electrolytic 5 Mid. 50 volt   
perature compensating)   271  513025 Condenser-ceramic 3.3 Mmfd. ± 15% 1500 volt  

142 . 507968 Condenser-trimmer 0.5-3 Mmfd.   272  512031 Ccindenser-.05 Mid. 600 volt  
143 5134.42 Condenser-ceramic 10 Mmfd. •2-• 10% 500 volt (Tam- 

perature compensating)   
278   512031 Condenser-.05 Mid. 600 volt  

280 512037 Condenser-.1 Mid. 600 volt  
14.4   • Cond -3-5 Mmfd. (Fine Tuning)   

. 

145 .513440 Condenser-ceramic 100 Mmfd. -± 10% 500 volt (Tem-
281 508888 Condenser-ceramic 500 Mmfd. 20,000 volt  

perature compensating)   283 512031 Condenser-.05 Mid. 600 volt  _  

148 507968 Condenser-trimmer 0.5-3 Mmfd.   285   512031 Condenser-.05 Mid. 600 volt   

149 513441 Condenser-ceramic 20 Mmfd. :..-- 10% 500 volt (Tem  
perature compensating)   

287   508680 Condenser-electrolytic 10 Mid. 600 volt   

150 509063 Condenser-trimmer 0.5-3 Mmfd.   289 512255 Condenser-. 01 Mid. 400 volt   - 

290 512255 Condenser-.01 Mid. 400 volt   
154  51344.4 Condenser-ceramic 10 Mmfd. :!-- 5% 500 volt  

292   513013 Condenser-ceramic 5000 Mmfd. 450 volt.-- .... -  
157   513009 Condenser-ceramic 1000 Mrnfd. 500 volt  

294, 295 513009 Condenser-ceramic 1000 Mmfd. 500 volt.------

162   512532 Condenser-mica 240 Mmfd. ±- 5% 500 volt  297, 298 513009 Condenser-ceramic 1000 Mmfd. 500 volt - 

MODELS 13 -G-46 , 

-G-47 _14 
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DIA-
GRAM 
NO. 

PART 
NO. DESCRIPTION 

CONDENSERS-Continued 

301 - I , B 508073 Condenser--electrolytic 
A-20 Mfd. 300 volt j 
8-60 Mfd. 300 volt 11   

302-A,B,C 508072 Condenser-electrolytic 
A-40 Mfd. 450 volt} 
B-40 Mfd. 450 volt   
C-40 Mfd. 450 volt 

305 513009 Condenser-ceramic 1000 Mmfd. 500 volt   

307 513013 Condenser-ceramic 5000 Mmfd. 450 volt  

309 513018 Condenser-ceramic 220 Mmfd. 500 volt  

311 513009 Condenser-ceramic 1000 Mmfd. 500 volt  

317-A 508062 Condenser-ceramic .01 Mfd. 450 volt ( part of 
Integrator Unit) 

317-C 508062 Condenser-ceramic 2000 Mmfd. 450 volt ( part of 
Integrator Unit)   

317-E 508062 Condenser-ceramic 5000 Mmfd. 450 volt ( part 
Integrator Unit)   

317-G . 508062 Condenser-ceramic 5000 Mmfd. 450 volt (part of 
Integrator Unit)   

319 512533 Condenser-mica 4700 Mmfd. -1- 5% 1000 volt  

325 512037 Condenser-. I Mfd. 600 volt   

327 512308 Condenser-.05 Mfd. ± 10% 600 volt  

331 508682 Condenser-electrolytic 100 Mfd. 50 volt  

334   513009 Condenser ceramic 1000 Mmfd. 500 volt  

352-A, B 508576 Condenser-ceramic 
A-1000 Mmfd. 500 volt} 
8-1000 Mmfd. 500 volt 

353   512019 Condenser-.02 Mfd. 600 volt ( used when letter "C" 
is included in series designation at rear of chassis) 

355 512005 Condenser-.003 Mfd. 600 volt ( used when letter " F" 
is included in series designation at rear of chassis) 

RESISTORS 

of 

70 510117 Resistor-carbon 82 Ohms ÷ 10% 1/2  watt  

73 510137 Resistor-carbon 1000 Ohms 1/2  watt  

76 510185 Resistor-carbon 470,000 Ohms V2 watt  

79 510117 Resistor-carbon 82 Ohms ± 10% 1/2  watt  

81 510137 Resistor-carbon 1000 Ohms 1/2 watt  

85 510160 Resistor-carbon 22,000 Ohms -± 10% 1/2  watt  

88 510170 Resistor-carbon 68,000 Ohms 1/2 watt  

92 510197 Resistor-carbon 10 Meg. 1/2 watt  

95 510163 Resistor-carbon 33,000 Ohms Li: 10% 1/2  watt  

96, 97 510159 Resistor-carbon 18,000 Ohms ± 10% 1/2  watt  

100-A 505858 Resistor-carbon 470,000 Ohms 1/s watt; (part of 
Audio Coupling Unit)   

100-D 505858 Resistor-carbon 470,000 Ohms V5 watt; (part of 
Audio Coupling Unit)   

103 510227 Resistor-carbon 330 Ohms -1- 10% 1 watt  

105 510153 Resistor-carbon 8200 Ohms ± 10% 1/2 watt  

123 510167 Resistor-carbon 47,000 Ohms 1/2 watt  

124 510147 Resistor-carbon 3900 Ohms -1- 10% V2 watt  

128 510143 Resistor-carbon 2200 Ohms 1/2 watt  

141 510155 Resistor-carbon 10,000 Ohms 1/2  watt  

146 510149 Resistor-carbon 4700 Ohms V2 watt  

147 510179 Resistor-carbon 220,000 Ohms 1/2 watt  

151 510155 Resistor-carbon 10,000 Ohms 1/2 watt  

152 510149 Resistor-carbon COO Ohms 1/2 waft  

155 510158 Resistor-carbon 15,000 Ohms V2 watt  

158 510151 Resistor-carbon 6800 Ohms ± 10% 1/2 watt  

159 510137 Resistor-carbon 1000 Ohms 1/2  watt  

510126 Resistor-carbon 270 Ohms ± 10% 1/2  watt (used 
when letter " E" is included in series designation 

161  at rear of chassis)  
510117 Resistor-carbon 82 Ohms ± 10% 1/2 watt (used 

when letter " E" Is not included in series designation 
at rear of chassis)  

166 510137 Resistor-carbon 1000 Ohms 1/2 watt  

168  510153 Resistor-carbon 8200 Ohms ÷ 10% 1/2  watt  

169 510137 Resistor-carbon 1000 Ohms 1/2  watt  

171 510117 Resistor-carbon 82 Ohms ± 10% 1/2  watt  

174 510137 Resistor-carbon 1000 Ohms 1/2 watt  

DIA-
GRAM 
NO. 

PART 
NO DESCRIPTION 

176   

./510153 

510148 

177  510137 

180  510117 

510151 

1510153 183  

184  510137 

188  510119 

189 510153 

191  510137 

{510148 

196  
510151 

197 510257 

199 510253 

201  510166 

203  510164 

204  510155 

206  510173 

207 510150 

210 510150 

212 510191 

213 510356 

215 510191 

216 510126 

219  510723 

221, 222 510339 

224 510156 

226 510173 

227 510191 

228  510171 

230 510161 

233 510159 

234 510143 

237  510136 

240, 241  510132 

243 510180 

244 510181 

245, 246 510739 

249, 250 510172 

252  510162 

253 510195 

255 510185 

RESISTORS-Continued 

Resistor-carbon 8200 Ohms 2- 10% 1/2 watt (used 
when letter " E" is included in series designation 
at rear of chassis)  

Resistor-carbon 4700 Ohms 10% 1/2 watt (used 
when letter " E" is not included in series designation 
at rear of chassis) 

Resistor-carbon 1000 Ohms 1/2 watt  

Resistor-carbon 82 Ohms ± 10°4 1/2 watt   

Resistor-carbon 6800 Ohms 10% 1/2 watt (used 
when letter " E" is included in series designation 
at rear of chassis) 

Resistor-carbon 8200 Ohms ± 10% 1/2 watt (used 
when letter " E" is not included in series designation 
at rear of chassis) 

Resistor-carbon 1000 Ohms 1/2 watt  

Resistor-carbon 100 Ohms Va watt  

Resistor-carbon 8200 Ohms ± 10% 1/2 watt  

Resistor-carbon 1000 Ohms 1/2 watt  

Resistor--carbon 4700 Ohms -t 10% 1/2 watt (used 
when letter " E" is included in series designation 
at rear of chassis) 

Resistor-carbon 6800 Ohms "t 10% 1/2 watt (used 
when letter " E" is not included in series designation 
at rear of chassis)  

Resistor-carbon 15,000 Ohms Jr 10% 1 watt  

Resistor-carbon 8200 Ohms ± 10% 1 watt  

Resistor-carbon 47,000 Ohms -± 10% 1/2 watt  

Resistor-carbon 33,000 Ohms 1/2 watt  

Resistor-carbon 10,000 Ohms 1/2 watt  

Resistor-carbon 100,000 Ohms 1/2 watt  

Resistor-carbon 5600 Ohms ± 10% 1/2 watt  

Resistor-carbon 5600 Ohms ± 10% 1/2 watt  

Resistor-carbon 1 Meg. 1/2 watt  

Resistor-carbon 12,000 Ohms ± 10% 2 watt  

Resistor-carbon 1 Meg. 11/2 watt  

Resistor-carbon 270 Ohms -1- 10% 1/2 watt  

Resistor-carbon 12,000 Ohms ± 5% 1/2 watt  

Resistor-carbon 1500 Ohms -J.: 10% 2 watt  

Resistor-carbon 12,000 Ohms ± 10% 1/2  watt... 

Resistor-carbon 100,000 Ohms 1/2 wa tt  

Resistor-carbon 1 Meg. 1/2 watt  

Resistor-carbon 82,000 Ohms ± 10% 1/2  watt  

Resistor-carbon 22,000 Ohms 1/2 watt  

Resistor-carbon 18,000 Ohms ± 10% 1/2 watt  

Resistor-carbon 2200 Ohms 1/2 watt  

Resistor-carbon 1000 Ohms ± 10% 1/2 watt  

Resistor-carbon 560 Ohms ± 10% Va watt  

Resistor-carbon 270,000 Ohms 1.- 10% Va watt  

Resistor-carbon 330,000 Ohms ± 10% 1/2 watt  

Resistor-carbon 1800 Ohms ± 5% 1/2  watt  

Resistor-carbon 100,000 Ohms -# 10% 1/2 watt  

Resistor-carbon 27,000 Ohms ± 10% 1/2 .watt  

Resistor-carbon 4.7 Meg. 1/2 watt  

Resistor carbon 470,000 Ohms 1/2 watt  

510147 Resistor-carbon 3900 Ohms ±- 10% 1/2 watt (used 
when letter "D" is included in series designation 

258   J at rear of chassis)  
510150 Resistor-carbon 5600 Ohms -±- 10% 1/2  watt (used 

when letter "D" is not included in series designa-
tion at rear of chassis)  

261 510139 Resistor-carbon 1500 Ohms -± 10% 1/2 watt  

262  510172 Resistor-carbon 100,000 Ohms ± 10% 1/2  watt  

263 510180 Resistor-carbon 270,000 Ohms -1- 10% I/2 watt  

267 510184 Resistor-carbon 470,000 Ohms -1- 10% 1/2 watt  

268 510116 Resistor-corbon 68 Ohms 1/2 watt  

270 510716 Resistor-wire wound 220 Ohms -1- 10% 5 watt  

273 510356 Resistor-carbon 12,000 Ohms ± 10% 2 watt  

277 510254 Resistor-carbon 10,000 Ohms -1-- 10% 1 watt  

279 510725 Resistor-carbon 3.3 Ohms ± 10% Va watt 

282 510391 Resistor-carbon 1 Meg. 2 watt  

286 .510713 Resistor-carbon 3000 Ohms -±- 5% 2 watt  
288 510179 Resistor-carbon 220,000 Ohms 1/2 watt  

DIA-
GRAM 
NO. 

PART 
NO. DESCRIPTION 

RESISTORS-Continued 

299 510319 Resistor-carbon 100 Ohms 2 watt 

303 510726 Resistor - wire wound 850 Ohms 5 watt 

306 510754 Resistor-wire wound 1000 Ohms 10% 10 watt 

315 510704 Resistor-wire wound 4.3 Ohms 10% 1 watt . 

317-8 508062 Resistor-carbon 22,000 Ohms 1/5 watt ( part of Inte-
grator Unit) 

317.D   508062 Resistor-carbon 8200 Ohms rs watt ! port of Inte-
grator Unit) 

317-F 508062 Resistor-carbon 8200 Ohms 15 watt 1part of Inte-
grator Unit) 

320 510721 Resistor-carbon 1.5 Meg. :t 5% 1/2  watt 

322 510172 Resistor-carbon 100,000 Ohms 10°4 1/2 watt 

323 510196 Resistor-carbon 6.8 Meg. 1/2 watt 

324  510738 Resistor-carbon 1.2 Meg. ±- 10% 1/2 watt 

326 510151 Resistor-carbon 6800 Ohms :11 10% V2 watt   

328 510193 Resistor-carbon 2.2 Meg. 1/12 watt   

329 510133 Resistor carbon 680 Ohms ± 10% 1/2  watt   

351   510739 Resistor-carbon 1800 Ohms ±- 5% 1/2 watt (used 
when letter "D" is included in series designation 
at rear of chassis) 

356 510133 Resistor-carbon 680 Ohms 10% 1'2 watt ( used 
when letter " F" is included in series designation 
at rear of chassis) 

CONTROLS 

90-A,B,C 508892 Contrast and Volume control ( with switch) 
A-Volume control; 1 Meg. 1/4 watt 
B -Contrast control, 3000 Ohms ± 10% 4 watt 
C-On-Off switch 

110  508324 Built-in Antenna Tuning condenser ( 4-70 Mmfd.) 

144   • Fine Tuning condenser ( 3-5 Mmfd.)   

229  508889 Brightness potentiometer ( 50,000 Ohms 

257  J 508967 Horizontal Hold coil ( includes slug and clip)   
1 508963 Slug core for Horizontal Hold coil 

266 508071 Horizontal Drive trimmer condenser ( 10-160 Mmfd.) 

276  J 508667 Width coil ( includes slug and clip)   
1 508784 Slug core for Width coil 

284  ( 162190 Horizontal Linearity coil ( includes slug and clip) 
1 507429 Slug core for Horizontal Linearity coil 

321-A, B 508893 Height and Vertical Hold potentiometers 
A-Vertical Hold control; 1 Meg. } 
-Height control; 2.5 Meg. 

330  508891 Vertical Linearity potentiometer (5000 Ohms) 

COILS AND TRANSFORMERS 

68 508061 Transformer- 1st TV sound I.F. ( includes condensers 
68-A and 68-B)   

71 507373 Coil-choke   

508061 Transformer-2nd TV sound I.F. ( includes condensers 
74-A and 74-8)   

507321 Transformer-TV sound discriminator ( includes con-
denser 83-A)   

508438 Slug core ( 5/16" dia. x 3/e" long) for primary of TV 
sound discriminator transformer   

83  508894 Slug core ( 1/4" dia. X 1/2 " long) for primary of TV 
sound discriminator transformer .   

1.508439 Slug core (5/16" dia. x 3/4" long) for secondary of TV 
sound discriminator transformer . . 

508894 Slug core (1/4" dia. x 1/2 " long) for secondary of TV 
sound discriminator transformer   . 

94 507373 Coil-choke   

108  505912 Transformer-sound output 

Ill 507952 Coil-antenna; channel #2 

112  507953 Coil-antenna; channel #3 

113 507954 Coil-antenna; channel #4 

114 507955 Coil-antenna; channel #5 

115 507956 Coil-antenna; channel #6 

116 507957 Coil--antenna; channel #7 

117 507958 Coil-antenna; channel #8 

118  507959 Coil-antenna; channel #9 

119 507960 Coil-antenna; channel # I0 

120 507961 Coil-antenna; channel # 11 

121  507962 Coil-antenna; channel # 12 

122 507963 Coil-antenna; channel # 13   

129 507972 Coil-R.F. and osc.; channel #2 

130  507973 Coil-R.F. and osc; channel #3   

131 507974 Coil-R.F, and osc.; channel #4   

132  507975 Coil R.F. and osc.; channel #5 

133 507976 Coil-R.F. and osc.; channel #6 
134 507977 Coil-R.F. and osc.; channel #7   

*-This part is not supplied as a Service replacement item. 
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COILS AND TRANSFORMERS-Continued 

135 507078 

136 507979 

137 507980 

138 507981 

139 507982 

140 507983 

507986 

509061 
‘, 509062 

509056 
1 507357 

507343 
, 507357 

507343 
( 507357 

507343 
1 507357 

507367 

r 507591 
192 

1 507357 

194 507367 

200 507374 

209 507374 

218 . 508069 

220 508070 

239 508675 

257 I 508967 
¡ 508963 

275 508679 

276   f 508667 
I 508784 

162190 
1 507429 

291 . 508702 

293 507586 

296 507587 

300 507584 

304 508341 

308 507586 

310 507584 

312 507970 

314 507971 

318 508076 

332 508956 

354 509615 

156 

160 

165 

173 

185 

187 

284   

Coil-R.F. and osc.; channel #6 

Coil-R.F. and osc.; channel #9 

Coil-R.F. and osc.; channel # 10 

Coil-R.F, and osc.; channel ell 
Coil-R.F. and osc.; channel # 12 

Coil-R.F. and osc.; channel # 13 

Slug for osc. fine tuning adjustment . . 

Coil--converter plate ( I.F.) 
Slug core for converter plate coil 

Coil-lst I.F. trap ( includes slug and clip) . 
Slug core for lot I.F. trap 

Coil- lot video I.F. ( less slug) 
Slug core for 1st video I.F. coil 

Coil-- 2nd video I.F. ( less slug) ... 
Slug core for 2nd video I.F. coil 

Coil--3rd video I.F. ( less slug) 
Slug core for 3rd video I.F. coil 

Coil-choke 

Coil--4th video I.F. assembly ( includes condenser 193 
and choke coil 194; 

Slug core for 4th video I.F. coil 

Coil-choke 

Coil-peaking 

Coil-peaking 

Coil-peaking 

Coil-peaking   

Yoke picture tube deflection 

Coil-Horizontal Hold ( includes slug and clip)  
Slug core for Horizontal Hold coil 

Transformer- horizontal sweep . .... 

Coil-Width ( includes slug and clip)   
Slug core for Width coil 

Coil - Horizontal Linearity includes slug and clip) 
Slug core for Horizontal Linearity coil 

Transformer power 

Coil-choke 

Coil-choke 

Coil-choke 

Choke -filter 

Coil-choke 

Coil choke 

Coil-choke 

Coil-choke 

Transformer.- vertical blocking oscillator 

Transformer-- vertical output ... 

Coil-- trap ( used when letter " F" is included in series 
designation at rear of chassisl 

OTHER ELECTRICAL PARTS 

100 505858 Audio coupling unit 
A-Resistor-carbon 470,000 Ohms 1,5 veutt 11 
B-Condenser-cerainic 250 Mmfd. 450 volt Í. 
C -Condenser-ceramic .005 Mfd. 450 volt 
D -Resistor-carbon 470,000 Obras I's watt 

107 508325 Built-in antenna ( includes condenser 54) 

109 

235 

236 

274 

316 

317- A to G 508062 

f 508157 
I, 508174 

508603 

509595 

508713 

118921 

Speaker-P.M. Dynamic (61; Stock 13-G-46 
Speaker-P.M. Dynamic (6" x 9"); Stock 13-G-47 

Ion trap .. 

Focus magnet assembly 

Fuse for horizontal sweep Circuit; 1/4  Amp. 250 volt 

TV Channel Lite ( Mazda #47' 6-8 y. 150 Ma. 

Integrator coupling unit 
A-Condenser-ceramic . 01 Mfd. 450 volt 
B -- Resistor-carbon 22,000 Ohms Us watt 
C -Condenser-ceramic 2000 Mmfd. 450 volt 
D -Resistor-carbon 8200 Ohms Us watt 
F -Condenser-ceramic 5000 Mmfd. 450 volt 
F -Resistor-carbon 8200 Ohms 1'5 watt 
G-Conclenser-cerarnic 5000 Mrnfd. 450 volt 

343 509517 Fuse; 1 Amp., 250 volt ( used when letter "D" is in-
cluded in series designation at rear of chassis) 

MECHANICAL PARTS OF R.F. TUNER 

(for electrical parts see preceding classified 
listings of condensers, resistors and coils) 

508890 R.E Tuner complete with coils and tubes 

508666 Bracket for mounting R.F tuner ( front) .. 

508955 Bracket for mounting R.F. tuner ( rear) 
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GRAM 
NO. 
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MECHANICAL PARTS OF R. F. TUNER—Continued 

509321 Fine Tuning corn and brass shaft 

508708 Roller—detent 

507989 Shield—tube; miniature ( fits solid ring type clip/ 

505367 Shield—tube; miniature ( fits wing type clip) 

509062 Slug care for converter plate coil 

507986 Slug for osc. coil fine tuning adjustment 

507987 Socket—miniature for 616) ( includes solid ring type 
clip for shield)  

509065 Socket—miniature ( for 616) ( includes wing type clip 
for shield) 

507988 Socket—miniature ( for 6AG5) ( includes solid ring type 
clip for shield)  

509066 Socket—miniature ( for 6AG5) ( includes wing type clip 
for shield)   

507966 Spring contactor washer (on front turret shaft) 

508709 Spring—detent   

507990 Spring—retains osc. fine tuning slug 

507967 Spring—turret shaft retaining ... 

507984 Stator contact assembly ( includes 11 contacts and 
metal frames)   

509322 Tuner turret and shaft assembly ( less coils) 

507965 Washer, fiber spacer (on turret shaft) 

CABINET PARTS 

509085 Back for cabinet; Stock 13-G-46 ( less power cord) 

509124 Back for cabinet; Stock 13-G-47 ( less power cord) 

507783 Bottom plate for Stock 13-G-46 

509100 Cabinet for Stock 13-G-46 

509110 Cabinet for Stock 13-G-47 

507930 Call letter tabs 

509081 Escutcheon for glass window 

509082 Glass window 

502563 Knob—built-in antenna 

509088 Knob—"OFF- VOLUME-ON" 

507916 Knob--Channel Selector 

509087 Knob—"Contrast" 

507917 Knob—Fine Tuning   

509079 Mack for picture tube 

509117 Name plate 

509131 Rubber ( flat sponge type) gasket between mask and 
picture tube 

18796 Screw-- 10x1; mounts chassis 

162163 Terminal strip for TV antenna connection 

509482 Washer, felt for contrast knob 

MOUNTING PARTS FOR 

YOKE AND FOCUS MAGNET ASSEMBLY 

Chassis which utilize four wing screws for height 
adjustment ( located on both the left inside and right 
inside of base bracket) hove the following earts: 

508829 Bracket base for support of yoke and focus magnet 
assembly ( left hand) 

508830 Bracket base for support of yoke and focus magnet 
assembly ( right hand) 

509005 Bracket for deflection yoke mounting 

508154 Bracket (" U" shaped) for support of yoke and focus 
magnet assembly 

507793 Rubber spacer support between flared neck of picture 
tube and yoke bracket   

170817 Wing screw—= 10-24; for height adj. of yoke and 
focus magnet assembly   

170741 Wing screw—: 10.32; for mounting yoke. 
170195 Wing nut—e8-32; for mounting yoke ond focus mag-

net assembly 

Chassis which utilize two wing nuts and bolts for 
height adjustment ( located only on the left outside 
of base bracket) have the following parts: 

14045 Bolt-14"-20 x 33/4 "; for height odjustment of yoke 
and focus magnet assembly 

509389 Bracket base for support of yoke and focus magnet 
assembly ( bottom left hand) 

509390 Bracket base for support of yoke and focus magnet 
assembly ( bottom right hand) .. 

MOUNTING PARTS—Continued 

509391 Bracket base for support of yoke and focus magnet 
assembly ( top left hand) 

509392 Bracket base for support of yoke and focus magnet 
a!sernbly ( top right hand) 

509395 Bracket, mounts yoke and focus magnet assembly 
(circular type) 

507793 Rubber spacer support between flared neck of picture 
tube and yoke bracket 

509393 Spacer for base mounting brackets of yoke and focus 
magnet assembly 

50876 Wing nut—''4".20, for height adjustment of yoke and 
focus magnet assembly 

170741 Wing screw--= 10-32, for mounting or forward adjust-
ment of yoke 

MISCELLANEOUS PARTS 

301270 Base for mounting electrolytic condenser 

508666 Bracket for mounting R.F. tuner ( front) . 

508955 Bracket for mounting R.F. tuner ( rear)   

508976 Bracket—tube support ( bottom front; less rubber pod 

509132 Call letter tabs 

509007 Centering arm 

508681 Clip for mounting electrolytic condenser 1E287  

508715 Clip for mounting fuse holder 

505101 Clip for mounting I.F. sound discriminator transforme 

507339 Clip for mounting video converter plate, 1 st video I.F. 
2nd video IF., 3rd video IF,, 1st I.F. trop, o 
Horizontal Linearity coil 

507592 Clip for mounting 4th video I.F. coil 

508964 Clip for mounting Horizontal Hold coil   

507286 Connector for H.V. terminal of picture tube   

509595 Focus magnet assembly 

508714 Fuse holder .. 

508623 Grounding spring for coating on picture tube 

508603 Ion trap 

508617 Nut—for retaining focus magnet assembly mounting 
plate 

508962 Nut on end of Hotizontol Hold control slug   

507699 Power cord assembly ' includes plugs at both ends) 

507361 Rubber cover for H.V. terminal connector. 

508619 Rubber spacer on picture tube support bracket 

18796 Screw—.e10 x 1"; mounts chassis 

170182 Screw-1E10-32 e 11/2"; retains tube support strap 

162138 Shield—H.V. supply ( front section) 

508088 Shield —H.V. supply ( rear section) 

509086 Shield—rubber, for Centering Arm 

162324 Shield for TV channel lite 

509062 Slug core for converter plate coil 

507357 Slug core for 1st, 2nd, 3rd or 4th video I.F. coil and 
1st I.F. trap coil . 

508963 Slug core for Horizontal Hold coil  

507429 Slug core for Horizontal Linearity coil   

508438 Slug core ( 1'16" dia. x 3/8" long) for primary of TV 
sound discriminator transformer  

508894 Slug core ( 1/4 " dia. X 1/2 " long) for primary of TV 
sound discriminator transformer   

508439 Slug core (5/16" dia. x 3/4" long) for secondary of TV 
sound discriminator transformer 

508894 Slug core ( 1/4" dia. x 1/2" long) for secondary of TV 
sound discriminator transformer.. ..... 

508784 Slug core for Wadth coil 

508049 Socket and cable assembly for picture tube 

508957 Socket and mounting bracket for TV Channel Lite 

162259 Socket assembly for 1B3GT/8016 tube ( includes corona 
ring and mounting frame) 

507932 Socket—male, power cord interlock  

507364 Socket miniature (7 pin) 

508044 Socket—miniature (9 Pin)  

508044 Socket—miniature (9 pin) ( for 6S4 tube; when small 
mtg, hole is used) . . 

509507 Socket—miniature (9 pin) ( for 6S4 tube; when large 
mtg, hole is used) 

508703 Socket—octal   

506469 Socket, octal for 6W4 tube) 

509006 Spring—compressIon for focus magnet assembly 
mounting   

508514 Spring--retoins H.V. lead 

508838 Strap for picture tube support ( includes rubber pod)  

*—This part is not supplied as a Service replacement item. 

PRODUCTION CHANGES 
The following tabulation furnishes complete details on 
changes which occurred during receiver production. The re-
ceivers incorporating these changes are identified by coding 
stamped on rear surface of chassis. This coding consists of 
one or more letters following the word SERIES, as SERIES B, 
SERIES AC, etc., and corresponds to similarly lettered changes 
shown below. Chassis incorporate only that change indicated 
by letter designation i.e., chassis stamped "SERIES BE" does 
not include changes "A" or "C" or "D". 

The circuit shown on this page applies to "SERIES DEF" 
chassis. 

LETTER INCLUDED 
IN DESIGNATION 
FOLLOWING THE 
WORD "SERIES" 

CHANGE INCORPORATED 
IN CHASSIS 

"A" There is no performance advantage to a chassis containing 

this change—circuit revisions are due to short supply of 

certain tubes. 

*1. Tube V12 (Video Amp.) 

6AU6 to a type 6AG5. 

2, Tube V16 ( Keyer A.G.C.) was changed from a type 

6AU6 to a type 6AG5. 

In order for this receiver to operate properly, 

VI2 and V16 must be the same type tube. 

was changed from a type 

"B" 
There is no performance advantage to a chassis containing 

this change—circuit revisions are due to short supply of 

certain tubes. 

1. Tube VI ( 1st Sound I. F. Amp.) was changed from 

a type 6AU6 to a type 6BH6. 

2. Connection point of resistor 70 ( 82 Ohms) was changed 

from pin 7 of tube VI ( 1st Sound I.F. Amp.) to pin 2 

of this tube. 

3. Connection point of blue lead from pin 2 of trans-

former 68 ( 1st Sound I.F. transformer) was changed 

from pin 2 of tube VI ( 1st Sound I.F. Amp.) to pin 7 

of this tube. 

4. Tube V2 (2nd Sound I.F. Amp.-Limiter) was changed 

from a type 6AU6 to a type 68H6. 

5. Connection point of resistor 79 ( 82 Ohms) was changed 

from pin 7 of tube V2 ( 2nd Sound I.F. Amp.- limiter) 

to pin 2 of this tube. 

6. Connection point of blue lead from pin 2 of trans-

former 74 ( 2nd Sound I. F. transformer) was changed 

from pin 2 of tube V2 ( 2nd Sound I.F. Amp.- Limiter) 

to pin 7 of this tube. 

In order for this receiver to operate properly, 

VI and V2 must be the same type tube. 

"C" There is no performance advantage to a chassis containing 

this change—circuit revisions are due to short supply of 

certain tubes. 

1. Tube socket for V26 ( Vertical Scanning Output) was 

changed from 7 pin miniature to octal base. 

2. Tube V26 (Vertical Scanning Output) was changed 

from a type 6S4 to a type 6SN7GT. 

3. Connections to tube socket of V26 ( Vertical Scanning 

Output) were changed to those shown in schematic 

illustrated below. 

4. Condenser 353 (.02 Mfd.) was added in parallel 

with condenser 327 (.05 Mfd.) as shown in schematic, 

illustrated 
MODELS 13 -G-46, 
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OSCILLOGRAMS 

All oscillograms taken with ground lead of 'scope connected 
to receiver chassis (unless otherwise indicated) and with re-
ceiver controls set for normal reception of a station trans-
mitting its standard test pattern. 

0.01 

IDE)( 

Number appearing below asterisk specifies setting of horizon-
tal sweep frequency control on 'scope. 

*— This symbol on illustration indicates that wave form was ob-
served on a 'scope whose vertical amplifier had very limited 
high frequency response (50 to 100 Kc). 

**— This symbol indicates that wave form was observed on a 
'scope whose vertical amplifier frequency response was flat 
to within 20% up to 2 Mc. 
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This change was incorporated in the chassis to improve 
vertical and horizontal sync. stability. 

1. Resistor 351 ( 1800 Ohms) was added in plate circuit 
of V17B ( 12AU7) Phase Splitter. The junction of re-
sistor 246 ( 1800 Ohms) and condenser 247 ( 1000 
Mmfd.) was formerly connected directly to pin 6 of 
this tube. 

2. Resistor 258 in plate circuit of V19 (6SN7GT) Hori-
zontal Scanning Multivibrotor stage was changed from 
5600 Ohms to 3900 Ohms. 

3. Fuse 343 ( 1 Amp. 250 Volt) was added between red 
and yellow lead of power transformer 291 and chassis 
ground. 

"Es, This change was incorporated to decrease tube noise level 
and improve picture quality. 

1. Resistor 161 in the cathode circuit of V7 was changed 
from 82 Ohms to 270 Ohms. 

2. Resistor 176 in grid circuit of V9 (6AU6) 3rd I.F. Amp. 
stage was changed from 4700 Ohms to 8200 Ohms. 

3. Resistor 183 in plate circuit of V9 (6AU6) 3rd I.F. Amp. 
stage was changed from 8200 Ohms to 6800 Ohms. 

4. Resistor 196 in plate circuit of VI1A (6A1.5) Detector 
stage was changed from 6800 Ohms to 4700 Ohms. 

In addition the alignment frequency of the Converter Plate 
coil and 2nd I.F. coil was changed from 26.3 Mc. to 26.1 Mc. 
Voltages measured at certain tube socket terminals on a 
chassis which includes the letter " E" in the series designation 
will differ from those shown on the voltage chart. New 
measurements are as follows: 

Pin 7 of V7 (6AU6)  1.5 volts 

Pin 1 of V9 (6AU61 .4 volts 

In chassis that hove been stamped with the letter " E" as a 
series designation, the Focus Magnet Assembly 236 (Part 
#509003) was changed to a new type ( Part # 509595) which 
uses a single focusing slug. This new unit provides an easier 
means of obtaining focus. 

In order to reduce the " ringing effect" of the horizontal 
sweep transformer and defection yoke, which appears as 
white ( or black) vertical lines on left side of picture screen, 
the following change was undertaken. 

1. Trap coil 354 was added in series with yoke lead. 

2. Condenser 355 (.003 mfd.) was placed in shunt across 
coil 354. 

3. Resistor 356 ( 680 Ohms) 
coil 354. 

The following change was made to limit Picture tube beam 

current. 

1. Connection to pin 10 of tube V15 ( 145TP4 or 16RP4) 
picture tube was changed from the 415 8+ Boost 
voltage bus to the 340 A+ bus. 

was placed in shunt across 

Voltages measured at certain tube socket terminals on a 
chassis which includes the letter " F" in the series designation 
will differ from those shown on the voltage chart. New 
measurements are as follows: 

Pin 10 of V15 ( 16TP4 or 16RP4)  340 volts 
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ELECTRICAL SPECIFICATIONS 

Power Supply   1 05-1 25 Volts AC 

60 Cycles Only 
Power Consumption   150 Watts 

Power Output 3  5 Watts Maximum 

2 Watts Undistorted 

Antenna Input Impedance. .. 300 Ohms Balanced 

Picture Area  90 Square Inch 

Tuning Range   12 Channel 

Intermediate Frequencies   Picture-25.75 MC 

Sound-4.5 MC 

Loud Speaker  5" PM Dynamic 

Voice Coil Impedance 3  2 Ohms 400 Cycles 

Video Response  :o 3 MC 

Focus Magnetic 

Sweep Deflection "agnetic 

Scanning   Interlaced, 525 Line 

Horizontal Scanning Frequency...  15,750 CPS 

Vertical Scanning Frequency 60 CPS 

Frame Frequency  30 CPS 

THIS RECEIVER CONTAINS THE 
FOLLOWING: 

Symbol Type Function 

V I  6AU6 1st I.F. Amplifier 
V2 6AU6 2nd I.F. Amplifier 
V3 6AU6 3rd I.F. Amplifier 

V4 6AU6 Video Amplifier 
V.5  12LP4 Kinescope- 12 1/2  " 
V6 6AQ5 Audio Output 
V7 6T8 FM Detector and 1st Audio 
V8 6AU6 Sound I.F. 
V9 6SN7GT Vertical blocking oscillator and 

amplifier 
V10 6AL5 Phase detector 
VI 1   12AU7 Sync limiter and DC restorer 
V13 6SN7GT Horizontal oscillator 
V14 6BG6G Horizontal output 
V16 6W4 Diode damper 
V17 6AG5 or R.F. Amplifier 

6BC5 
V18 616 Oscillator and Mixer 

V12 5U4G Low Voltage Rectifier 
V15  163 High Voltage Rectifier 

HIGH VOLTAGE WARNING 

This television receiver contains high voltages which are dangerous to life. Never operate or service 
the receiver outside of the cabinet or with the covers removed until all the safety precautions necessary 
for working with high voltage equipment have been observed. 

Channel 
Number 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Channel 
Frequency 

Mc. 

54-60 

60-66 

66-72 

76-82 

82-88 

174-180 

180-186 

186-192 

192-198 

198-204 

204-210 

210-216 

RADIO FREQUENCY RANGES 

Picture 
Carrier 

Frequency 
Mc. 

55.25 

61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205.25 

211.25 

RECEIVER LOCATION-Advise the owner as to the prop-
er location for the television receiver. The following may 
be used as a guide: 

1. Choose an area in the home where sunlight or light 
from lamps do not strike the face of the picture tube 
and cause glare. 

2. Remember the necessity of an electrical outlet and 
the location of the point at which tie antenna leads 
enter the room. 

3. The receiver should be placed a short distance from 
the wall to allow adequate ventilation. 

4. The receiver should be placed to permit easy access 
for operation and comfortable viewing from all 
angles. 

5. Try the set in various locations in room for best 
clarity. 

ANTENNA-This television receiver contains a built-in 
antenna, which is sufficient for satisfactory reception in 
areas where average strength television signals are re-
ceived. At the rear of the cabinet and on the left side of 

Sound 
Carrier 

Frequency 
Mc. 

59.75 

65.75 

71.75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

209.75 

215.75 

Receiver 
R-F Osc. 
Frequency 

Mc. 

81 

87 

93 

103 

109 

201 

207 

213 

219 

225 

231 

237 

the chassis ( as viewed from behind) are the terminals for 
the antenna. There are three wires with spade lugs for 
connection. In a given locality one connection may result 
in better performance than another. Try various combina-
tions of the three wires, two at a time, and use the two 
which give the best picture. Be sure that the line cord is 
unfolded its full length. In the event that the signal strength 
in your locality is not sufficient to give a satisfactory pic-
ture with the self-contained antenna, it is recommended 
that an external antenna installation be made. This re-
ceiver has been designed to use an antenna with a 300 
ohm balanced transmission line. When an external an-
tenna installation is to be used, disconnect the wires re-
ferred to above, and connect the transmission line to the 
terminals instead. This line must be as short as possible 
because the longer the line the greater the chances are for 
picking up electrical disturbances. Stand off insulation 
should be used to keep the line away from the mast, metal 
or walls. Twist the line about one turn per foot throughout 
the line to cancel out direct signal and/or noise pickup by 
the transmission line. It should also be securely anchored 
in place so that a change in weather will not affect its 
position. 

KINESCOPE ( Picture Tube) 

HANDLING PRECAUTION 

Shatterproof goggles and heavy gloves must be worn by individuals while handling the kinescope 
or installing the kinescope into the receiver. 

The kinescope encloses a high vacuum and due to the large surface area, is subjected to ex-
cessive air pressure. Therefore, care should be taken not to bump or scratch the picture tube acci-
dentally as it may cause the tube to implode resulting in damage to property or injury to an individual. 
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Fig. 1—Block Diagram 

TUNING PROCEDURE 

To turn the receiver on, rotate the ON-OFF-VOLUME 
control ( center knob) about half a turn to the right ( clock-
wise), and allow about thirty seconds for the tubes to 
warm up. After the station has been tuned in, turning this 
knob farther to the right increases the volume, to the left 
decreases the volume. Turn the left hand control, PICTURE, 
about half way clockwise. On the right hand there is a 
dual control, the CHANNEL SELECTOR and FINE TUNING, 
with two knobs. The bar type knob is the CHANNEL 
SELECTOR. Turn this knob, one step at a time, until the 
line on the bar is opposite the number of the channel you 
wish to tune in. The round knob on this same control is 
the FINE TUNING. Rotate this knob in either direction 
until the best picture is obtained. The left hand control, 
PICTURE, should now be turned in either direction to bring 
the picture to the proper brightness and contrast level. 
When the receiver is first turned on and tuned to a sta-

tion, the picture may not stand still, but keep moving up-
ward. This is a result of the initial temperature changes 
taking place within the set and preventing the vertical 
hold from locking the picture in place. After a few mo-
ments for warm-up this symptom will disappear. 

INSTALLATION ADJUSTMENTS—The receiver is 
shipped with the kinescope in place. However, some of 
the kinescope adjustments may have been jarred loose in 
shipment. Some adjustments may be necessary. The fol-
lowing should be used as a guide: 

1. After the receiver has been unpacked, take off- the 
cabinet back and make sure that all the tubes are 
properly mounted in their respective sockets. 

2. Insert the line cord plug into a convenience outlet, 
turn on the receiver and wait about thirty seconds for 
the tubes to warm up. 

3. Turn the channel selector to a station that is trans-
mitting and check the picture. If the picture is not 
centered on the screen or not visible at all, make 

adjustments on the deflection yoke, focus coil and 
ion trap magnet assemblies as outlined on page four. 

KINESCOPE REPLACEMENT—Should the kinescope have 
to be replaced, remove the defective kinescope in the 
following manner: 

1. Remove the front panel control knobs by pulling them 
straight from their shafts. 

2. Remove the four screws ( bottom of cabinet) which 
secure the chassis, remove the cabinet back and 
take the chassis out of the cabinet. 

3. Disconnect the kinescope socket connector at the 
base of the tube and the high voltage anode lead 
from the front of the kinescope. WARNING: REMOVE 
THE STATIC CHARGE FROM THE ANODE LEAD BY 
GROUNDING IT AGAINST THE CHASSIS. 

4. Remove thé ion trap magnet, slipping it from the 
neck of the tube past the socket. 

5. Remove the rubber sleeve ( under the focus coil) from 
the neck of the tube. 

6. Loosen one of the self-tapping screws, and remove 
the second one, on the front stop bracket and turn 
the bracket down. 

7. Remove the screw from the retaining strap which 
secures the kinescope at the front and withdraw the 
kinescope toward the front of the chassis. 

8. To install a new kinescope, reverse the above pro-
cedure, making sure that the kinescope is fitted 
closely against ihe kinescope cushion and that the 
high voltage well connector is at the top of the 
kinescope. If the kinescope sticks or fails to slip into 
place smoothly, investigate and remove the source 
of trouble. Never force the tube. 

KINESCOPE WINDOW—Clean the kinescope window 
with a dampened cloth or a soft lint-free cloth if dust or 
finger marks are present. 

KINESCOPE DEFLECTION 
ADJUSTMENT YOKE ADJ 

FOCUS COIL 
GROUNDING ADJUSTMENTS 
SPRINGS 

NON-OPERATING CONTROLS 

(Rear of Chassis) 

Brilliance  R13 

Vertical Linearity   R41 

Vertical Hold  R43 

Height  R45 

Focus  R65 

Horizontal Hold  R67 

Width Control ( H.V. cage) 19 

Horizontal Drive  C45 

Horizontal Osc. Coil ( H.V. cage) 18 

Focus Coil  Wing nut adjustment 

Deflection Coils  Wing nut adjustment 

Ion trap magnet 

Turn on the set and tune to a channel on which a sta-

tion is operating. 

1. Adjust the Horizontal Hold ( R67) to the center of its 

rotation. With the control in this position adjust the 

Horizontal Oscillator coil ( L8) until a picture appears. 

If no raster or pattern appears on the screen, leave 

this control in the center position and continue with 

the following instructions until a picture does appear 

then return for this adjustment. 

2. Advance the Brilliance control ( R13) in a clockwise 

direction until a raster appears. Allow this to remain 

in a clockwise position whether a raster appears or 

not. 

3. Adjust the ion trap magnet for maximum brightness 

by moving it forward or backward along the neck of 

the picture tube, rotating it about the neck of the 

tube at the same time. The Brilliance should then be 

reduced to a suitable level by means of control R13. 

Fig. 2—Focusing Adjustments 

"A 

FOCUS COIL 

ION TRAP 
MAGNET 

TRAP FLAGS 

FOCUS 3 VERTICAL 
ENTER ADJS. 

4. Adjust the Vertical Hold control (R43) until the test 

pattern remains stationary. The Contrast ( R9, front 

panel) and Brilliance ( R13) should then be adjusted 

for normal picture contrast. 

5. At this point the Focus control ( R65) should be ad-

justed for the sharpest horizontal lines at the center 

of the pattèrn. 

6. Adjust the Height control ( R45) until the proper height 

is attained. Adjustment of this control may effect the 

Vertical Hold (R43), in which case, that control will 

have to be re-adjusted to maintain a stationary pat-

tern. 

7. The Vertical Linearity ( R41) control should be ad-

justed to give maximum linearity in the upper por-

tion of the raster. 

8. Adjust the Horizontal Drive (C45) to give the best 

linearity. 

9. Loosen the wing- nut on top of the yoke housing and 

square the pattern with the screen escutcheon by 

rotating the yoke. Be sure that the yoke is pushed as 

far forward as possible. 

10. Loosen the wing-nut on top of the focus coil and 

center the picture horizontally by rotating the coil. 

Tighten the wing-nut to lock the coil in final position. 

Loosen the wing- nuts on the side of the focus coil 

mounting, and center the picture vertically by rock-

ing the cradle that holds the coil backward and 

forward. Tighten the wing- nuts to lock the cradle in 

final position. 

11. The Width control ( L9) is a screw- driver adjustment 

located on top of the high voltage cage. The width is 

increased by turning this control in a clockwise 

direction. 
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Fig. 3 -Rear View of Chassis 

SERVICE SUGGESTIONS 

NO RASTER ON KINESCOPE-If raster cannot be ob-
tained, check below for possible causes. 

1. Ion trap magnet adjustment is incorrect. 

2. Check . 25 amp. fuse in plate circuit of V14. 

3. No high voltage-check V14 (6BG6-G) and V15 
(163-GT) tubes and circuits. If the horizontal deflec-
tion circuits are operating as evidenced by the cor-
rect waveform measured on .terminal 4 of horizontal 
output transformer (19), the trouble can be isolated 
to the high voltage rectifier circuit (V15). Either the 
high voltage winding ( points 2 to 3 on 19) is open, 
tube V15 is defective or its filament circuit is open. 

4. Damper tube (V16) (6W4) defective. Plate voltage 
supply for V14 (6BG6-G) horizontal output tube is 
obtained through the damper tube. Check tube and 
heater winding on power transformer (17). 

5. Defective kinescope. Heater open, cathode return 
circuit open. 

6. No plate voltage. Electrolytic capacitor shorted. All 
B voltages are accessible for measurement under-
neath the chassis. 

HORIZONTAL DEFLECTION ONLY-If only horizontal 
deflection is obtained as evidenced by a straight line 
across the face of the kinescope, it can be caused by the 
following: 

1. Vertical oscillator and output tube V9 (6SN7-GT) in-
operative. Check voltages on grid and plate. 

2. Vertical output transformer ( 15) open. 

3. Yoke vertical coils ( L6) open. 

4. Vertical blocking transformer ( 16) open or shorted. 

POOR VERTICAL LINEARITY-If adjustment of the ver-
tical height and linearity controls will not correct this con-
dition, any of the following may be the cause: 

1. Vertical output transformer (15), capacitors C30, 
C31, C32, or resistor R38. 

2. V9 (6SN7GT) defective; check voltages. 

3. Low plate and bias voltages. Check rectifier tube 
and capacitors in B supply. 

POOR HORIZONTAL LINEARITY-Check the following: 

1. V14 (6BG6-G) screen voltage. 

2. Horizontal drive (C45) for incorrect adjustment. 

3. Horizontal output tube VI 4 16BG6-G)• 

4. Damper tube V16 (6W4).  

TRAPEZOIDAL OR NON-SYMMETRICAL RASTER - 
Check for: 

1. Improper adjustment of focus coil or ion trap mag-
net. 

2. Defective yoke. 

WRINKLES ON LEFT SIDE OF RASTER-This condition 
can be caused by incorrect adjustment of the horizontal 
drive C45. 

If the above components are not found to be defective, 
check the following: 

A. Check all potentials in video circuits. 

B. Check the kinescope grid for poor or dirty contacts. 

C. Check adjustment of focus control R48. It should be 

effective on either side of proper focus. 

D. Check and re- align if necessary, the picture I.F. 

and the local oscillator. 

E. Check for proper coils in turret switch. 

ALIGNMENT 

TEST EQUIPMENT-To service this receiver properly, it 
is recommended that the following test equipment be 
available: 

R-F SWEEP GENERATOR meeting the following require-
ments: 

(a) Frequency range: 4 to 5 MC; 1 MC sweep width. 

(b) Output adjustable with at least . 1 volt maximum. 

(c) Output constant on all ranges. 

(d) Flat output in all attenuator positions. 

CATHODE RAY OSCILLOSCOPE preferably one with a 
wide band vertical deflection and an input calibrating 

SMALL RASTER-This condition can be caused by: source. 

1. Low B or line voltage. 

2. Insufficient output from horizontal output tube (V14) 
(68G6-G). Replace tube. 

3. Insufficient output from vertical output tube V9 
(6SN7GT). Replace tube. 

4. Damper tube V16 (6W4) filament to cathode short. 

RASTER; NO IMAGE, BUT ACCOMPANYING SOUND 
-This condition can be caused by: 

I. No signal on kinescope cathode. Check for open 
coupling condenser CI 1. 

2. Bad contact to kinescope or lead to socket broken. 

SIGNAL APPEARS ON KINESCOPE CATHODE BUT 
IMPOSSIBLE TO SYNCHRONIZE THE PICTURE HORI-
ZONTALLY AND VERTICALLY-A condition of this 
nature can be caused by: 

1. Defective sync limiter VI 1 ( 12AU7) or phase detector 
V I 0 ( 6AL5). 

2. If tubes are O.K. check voltages and associated cir-
cuits. 

SIGNAL ON KINESCOPE CATHODE AND HORIZON-
TAL SYNC ONLY- Check: 

1. Vertical integrating network capacitors C18, C19, 
C33, and resistors R20, R21, R22. 

PICTURE STABLE BUT WITH POOR RESOLUTION-
If the picture resolution is not up to standard, it may be 
caused by any of the following: 

1. Defective picture detector ( crystal 1N34) or video 
amplifier V4 ( 6AU6). 

2. Open video peaking coil. Check coils Li, 12, L3 and 
L4 for continuity. Note that Li and L3 have shunting 
resistor.,. 

3. Leakage in V4 (6AU6) grid capacitor C10, or C11 
on V.5 ( kinescope). 

SIGNAL GENERATOR to provide the following frequen-

cies: 

(Output on these ranges should be adjustable and at 
least . 1 volt max.) 

(a) Intermediate frequencies: 
4.5 MC Sound I.F. 
21.25 MC Trap ( L.18) 
22.8 MC 1st I.F. ( L20) 
25.3 MC 2nd I.F. (Ti) 
24.6 MC 3rd I.F. ( 12) 
23.4 MC 4th I.F. ( 13) 

(b) Radio frequencies: 
Picture Sound 

Channel Carrier Carrier 
Number Freq. Mc Freq. Mc 

2 55.25 59.75 

3 61.25 65.75 

4 67.25 71.75 

5 77.25 81.75 

6 83.25 87.75 

7 175.25 179.75 

8 1.81.25 185.75 

9 187.25 191.75 

10 193.25 197.75 

11 199.25 203.75 

12 205.25 209.75 

13 211.25 215.75 

HETERODYNE FREQUENCY METER with crystal cali-
brator if the signal generator is not crystal controlled. 

ELECTRONIC VOLTMETER and a high voltage probe for 
use with this meter to permit measurements up to 10 
kilovolts. 

PICTURE SMEAR: 

1. Normally, smear can be attributed to phase shift at 
the low frequency end of the video characteristic. 
This can be caused by improper values of resistors 
and capacitors in the video circuits. 

2. This trouble can also originate at the transmitter. 
Check reception from another station. 

PICTURE JITTER: 
1. Vertical instability may be due to loose connections 

or noise received with the signal. 

2. Horizontal instability may be due to unstable trans-
mitted sync or to noise. 

PROCEDURE 

SERVICE PRECAUTIONS-To service the receiver re-
move the chassis from the cabinet. To do so, remove the 
knobs, the cabinet back and the three chassis mounting 
bolts ( bottom of cabinet). The chassis should normally be 
serviced without the kinescope. However, if it is necessary 
to view the raster during servicing, turn the chassis on its 
side, with the power transformer and high voltage cage 
down. In this position the chassis is self- balancing, and 
all controls and components are readily accessible for 
adjustment or measurement. 

CAUTION: Do not permit the kinescope second-anode 
lead to become shorted to the chassis. 

SENSITIVITY CHECK-A comparative sensitivity check 
can be made by operating the receiver on a weak signal 
from a television station and comparing the picture and 
sound obtained to that obtained on other receivers under 
the same conditions. 

This weak signal can be obtained by connecting the 
shop antenna to the receiver through an attenuator pad 
of the type shown in figure 11. The number of stages in 
the pad depends upon the signal strength available at 
the antenna. A sufficient number of stages should be in-
serted so that a somewhat less than normal contrast pic-
ture is obtained when the picture control is at the maxi-
mum clockwise position. 

Only carbon type resistors should be used to construct 
the attenuator pad. Since many of the low value moulded 
resistors generally available are of wire wound construc-
tion, it is advisable to break and examine one of each 
type of resistor used in order to determine its construction. 

OSCILLATOR ADJUSTMENT-The oscillator slug for 
each channel can be adjusted by removing the chassis 
from the cabinet. Use only an insulated alignment tool. 
When adjusting the slugs to be sure that the fine tuning 
control is at the mid-capacity position ( tip pointing down, 

as illustrated in Fig. 10). 

HIGH VOl TAGE WINDING 

PRImARY WINO ,NG 

SECONDARY WINDING 

RECT. FIL. WINDING 

Fig. 4--High Voltage Transformer Winding leads 
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ALIGNMENT TABLE 
DISCRIMINATOR AND SOUND I-F ALIGNMENT 

Step 
No. 

2 

Connect Signal Signal Gen. Connect Sweep 

Generator to Freq. Mc. Generator to 

Video Grid 4.5 Not used 
(pin 1, V-4) . 1 volt output 

• 
— — - — 

Video Grid 4.5 Not used 
(pin 1, V-4) . 1 volt output 

3 Not used 

Sweep Gen. Connect 
Freq. Mc. Oscilloscope to 

Video Grid 
(pin 1, V-4) 

4.5 
center 1 mc 

.1 volt output 

Not used 

Not used 

Connect 
Voltmeter to 

Pin 2 
V-7 

Miscell  
Connections and 

Instructions 

Refer 

Adjust to 

Meter on 
1.0 volt scale 

See Note 1 Meter on 
3 volt scale 

14 (bottom) Figs. 5 
and 1.5 for and 9 

max. on meter 

14 (top) Fig. 9 
for zero on 

meter 

Discriminator 
output 

(Junction 
R32-R33) 

Not used Check for symmetrical response waveform 
(positive and negative). If not equal, adjust 
14 ( bottom) until they are equal. See Note 2. 

Fig. 5 

NOTE 1: Connect two 100 K resistors in series. Connect one end to pin 2 of V-7 (618) and the other end to ground. Connect the hot side of the VTVM to center of the two 100 K 
resistors and ground side to ¡ unction of R33 ( 220 ohms) and R32 (47 K ohms). 

NOTE 2: The peak to peak band width at the discriminator should be approximately 300 KC and should be linear from 4.425 MC to 4.575 MÇ. 

ALIGNMENT PROCEDURE 
I-F ADJUSTMENTS 

Step No. 

4 

5 

6 

7 

8 

Connect Signal 
Generator to 

Wire loop (top of 
tuner between 
V17 and V18) 

Wire loop (top of 
tuner between 
V17 and V18)   

Wire loop ( top of 
tuner between 
V17 and V18) 

Signal Gen. 
Freq. Mc. 

23.4 

Wire loop (top of 
tuner between 
V17 and V18) 

Wire loop (top of 
tuner between 
V17 and V18) 

24.6 

25.3 

22.8 

21.25 

Connect 
Voltmeter to 

Junction 
R7 and L2 

Junction 
R7 and 12 

Junction 
R7 and L2 

Junction 
R7 and L2 

Junction 
R7 and 12 

Miscellaneous 
Connections and 

Instructions 

Set station selector 
between channels; 

meter on 3 volt scale 

Adjust 

13 (top) 
maximum 

12 (top) 
maximum 

11 (top) 
maximum 

120 
maximum 

L18 
minimum 

Refer to 

Fig. 9 

Fig. 9 

Fig. 9 

Fig. 9 

Fig. 9 
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Fig. 5—Bottom Chassis Components 
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Ref. No. Part No. Description 

C-1 
C-2 
C-4 
C-5 
C-7 
C-8 
C-15 
C-23 
C-24 
C-27 
C-28 
C-29 

C-3 1 
C-11 
C-22 
C-39 
C-53 

16-177 Capacitor, ceramic; .005 mfd.  

16-188 Capacitor, tubular; .2-400 v. 85 C  

C-6 
C-31 
C-49 
C-50 
C-52 18-295 Capacitor, electrolytic; 100 mfd. 200 

40-40 mfd. 450 v.   
C-51 

V-

C-9 15-223 Capacitor, ceramic; 10 mmfd.  

C-10 
C-12 
C-21 

1 

16-189 Capacitor, tubular; .05-400 85 C 
C-32  

C-35 

C-13 18-292 Capacitor, electrolytic; 4 mfd. 50 

C-14 15-222 Capacitor, ceramic; 5 mmfd.  

C- I6 15-224 Capatitor, gimmick; 1.5 mmfd.  

16-211 Capacitor, tubular; .0047-600 V. 85 C  

16-209 Capacitor, tubular; .006-600 v. 85 C  

C-17 

C- 181 
C-33 f 
C-19 

C-20 1 
C-38 ) 

V.   

16-198 Capacitor, tubular; .002-600 v. 85 C  

15-220 Capacitor, ceramic; 1000 mmfd.  

C-25 15-228 Capacitor, ceramic; 2000 mmfd.  

C-26 15-221 Capacitor, ceramic; 500 mmfd.  

C•30 
C-54 f 
C-34 

C-36 1 
C-47 

C-37 1 
C-4I 1 

C-40 15-210 Capacitor, ceramic; 33 mmfd   

C-42 Capacitor; 3900 mmfd. Part of L-8   

C-43 15-226 Capacitor, silver mica; 330 mmfd   

15-200 Capacitor, mica; 470 mmfd   
C-44 
C-46 S 

C-45 20-145 Capacitor, trimmer; Horizontal drive  

C-48 15-204 Capacitor, ceramic; 500 mmfd 

C-55 18-299 Capacitor, electrolytic 40 mfd. 250 y.  

16-208 Capacitor, tubular; . 1-600 V. 85 C   

16-190 Capacitor, tubular; .005-600 V. 85 C  

16-193 Capacitor, tubular; .05-600 v. 85 C  

16-201 Capacitor, tubular; .01-600 v. 85 C  

Ref. No. Part No. Description 

R-4 It. 
R-6 Í 
R-36 j 

RESISTORS 

60-760 Resistor, carbon; 10 K ohm 1/2  w.  

60-776 Resistor, carbon; 82 ohm 1/2 W.  

R-3 
R-5 
R-20 60-778 Resistor, carbon; 8.2 K ohm 1/2  w   
R- 2I 
R-46 

R-7 
R-54 60-759 Resistor, carbon; 4.7 K ohm t/2 w.  
R-59 

R-8 60-782 Resistor, carbon; 1.2 megohm 1/2  w•  

R-9 25-18 Resistor, variable; 1.5 K ohm Contrast  

R-11 60-785 Resistor, carbon; 6.8 K ohm 1 w.  

R-12 
R-24 

R-28 60-727 Resistor, carbon; 100 K ohm 1/2  w•  
R-48 
R-58 

R-13 1 25-10 Resistor, variable; 50 K ohm Brilliance 
R-67 I Horiz. Hold   

R-14 
R-34 60-790 Resistor, carbon; 680 ohm 1/2  w.  
R-37 

R-15 60-668 Resistor, carbon; 1 megohm 1/2  w.  

R-16 
R-17 

R-18 / 
R-56 S 

R-19 

R-22 / 
R-52 I 

R-23 1 
R-51 S 

R-25 60-710 Resistor, carbon; 3.9 K ohm 1/2  w•  

R-26 60-799 Resistor, carbon, 820 K ohm 1/2  w.... 

R-27 60-787 Resistor, carbon; 330 K ohm Y2 w   

R-29 60-788 Resistor, carbon; 180 K ohm 1/2 w.   

R-30 1 
R-50 

R-31 24-189 Resistor, variable; 500 K ohm Volume .. 

R-32 60-730 Resistor, carbon; 47 K ohm ,/2 W   

R-33 60-753 Resistor, carbon; 220 ohm 1/2  w   

R-35 60-783 Resistor, carbon; 15 K ohm t/2 w   

R-38 60-775 Resistor, carbon; 68 K ohm 1/2  w   

R-39 
R-53 I 

R-40 60-758 Resistor, carbon; 560 ohm Y2 w  

60-743 Resistor, carbon, 100 ohm 1/2  w•  

60-747 Resistor, carbon; 270 K ohm Y2 w   

60-786 Resistor, carbon; 6.8 K ohm Y2 w.  

60-744 Resistor, carbon; 22 K ohm 1/2  w•  

60-714 Resistor, carbon; 2.2 K ohm l/2 w.  

60-779 Resistor, carbon; 4.7 megohm 1/2  w.• • • 

60-726 Resistor, carbon; 2.2 megohm w   

R-41 25-13 Resistor, variable; 2.5 K ohm Vertical 
Linearity   

Ref. No. Part No. Description 

R-42 60-780 Resistor, carbon; 1.5 megohm 1/2  w.  

R-43 25-17 Resistor, variable; 1 megohm Vert. Hold 

R-44 60-761 Resistor, carbon; 3.3 megohm Y2 w•  

R-45 25-15 Resistor, variable; 2 megohm Height  

R-47 .1 
R-60 

R-49 60-745 Resistor, carbon; 27 K ohm 1/2  w•  

R-55 Resistor, 5.6 K ohm Part of L-8   

R•57 60-756 Resistor, carbon; 1.2 K ohm Y2 w•  

60-798 Resistor, carbon; 47 ohm 1/2  w•  
R-61 1 
R-63 S. 

R-62 

R-64 

R-65 

R-66 

R-68 

60-731 Resistor, carbon; 470 K ohm Y2 w.  

60-752 

60-720 

25-14 

60-797 

60-814 

Resistor, carbon; 100 ohm 1/2 

Resistor, carbon; 12 K ohm 2 

Resistor, variable; 2250 ohm Focus 

Resistor, carbon; 680 ohm 1 w.  

w.  
w. 

Resistor, carbon; 330 ohm 2 w.  

TRANSFORMERS AND COILS 

T-1 10-541 2nd I.F. ( blue)  

T-2 10-542 3rd I.F. (white)  

T-3 10-543 4th I.F. (red)  

T-4 10-552 Ratio detector   

T-5 80-255 Vertical output   

T-6 80-257 Vertical blocking Oscillator   

T-7 80-254 Power   

T-8 80-253 Audio output   

T-9 80-252 Horizontal output   

L-1 10-546 Coil-peaking (blue)   

L-2 / 
10-545 Coil-peaking (yellow)   

L-4 S 

L-3 10-547 Coil-peaking (green)   

1-5 10-544 Coil-4.5 MC sound trop  

L-6 .1 
L-10 S 

L-7 10-550 Coil-line antenna choke  

L-8 10-555 Coil-Horizontal oscillator   

L-9 10-551 Coil-width control   

L-11 10-549 Coil- Focus   

83-650 Coil-Horizontal and Vertical yoke  

MODELS Ot;;RA4_-14.3 
C.)5TV6-43 - 539 35A 

A 

Ref. No. Port No. Description 

MISCELLANEOUS CHASSIS PARTS 

22-158 Connector, H.V  

48-45 Crystal, 1N34   

43-11 Fuse, . 25 amp. 250 volt   

43-12 Fuse, 5 amp. 250 volt 

83-651 Ion trap magnet  

37-122 Insulator, ceramic, socket support  

22-133 Jack, speaker 

84-386 Line cord and shield assembly  

28-106 Pod, cork, 11/2 " x 2" 

28-114 Pad, sponge rubber, 10"   

28-115 Pad, sponge rubber, 20"   

31-126 Plate, electrolytic mounting   

45-125 Plug, speaker   

95-20 R.F. tuner   

68-18 Socket, octal, molded   

68-43 Socket, miniature, 7 pin  

68-44 Socket, miniature, 9 pin  

68-45 Socket, octal, wafer   

68-46 Socket, kinescope   

27-17 Strap, kinescope support, 11%"  

27-18 Strap, kinescope support, 21 1/4 "  

79-388 Speaker, 5" P.M.   

83-652 Yoke, mounting hood   

CABINET PARTS 
32-12 Back   

42 472 Cabinet   

48-48 Glass, TV 

98-1 I Grille cloth   

52-311 Knob, PICTURE and OFF-VOLUME  

52-312 Knob, CHANNEL SELECTOR  

52-313 Knob, FINE TUNING  

31-163 Plate, mask   

36-127 Wire screen mesh  

Fig. 11. Attenuator Pad. 
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Model 05TV1-43-9014A 

GENERAL DESCRIPTION 
The above models are a 22 tube, AC operated, direct view, 16-inch rectangu-

lar television receivers. The sets are complete in one unit and feature complete 
coverage of all 12 television channels, automatic gain control, automatic horizontal 
frequency control, intercarrier sound system, permanent magnet focused and mag-
netically deflected picture tube. 

On the back of the cabinet is a safety interlock to prevent dangerous electrical 
shock. As an added safety measure, a fuse is located in the power supply to pro-
tect the set in case of overloading. 

Located on the rear of the chassis are a phono input plug and phono TV switch 
for connection of a phonograph. 

PAGE 

9 
8 
13 
12 
15 
12 

Television Chassis 

FUNCTIONS OF THE CONTROLS 

All the controls normally used in tuning in a program 
—both picture and sound—are located on the front of 
the receiver and at the top of the back of the cabinet. 
At the rear of the set are several controls which are pre-
set at the factory and may need slight readjustment at 

The receiver actually requires only four controls when 
tuning in a program. On the left is a dual knob, the 
large knob controls picture contrast, while the small 
outer knob is the off-on switch and volume control. The 
control on the right is the station selector and the an-
tenna tuning knob is located at the top of the back of 
the cabinet. 
The three other controls on the front of the set; bright-

ness, horizontal hold, and vertical hold need only be ad-
justed periodically. The six front controls are shown 
below in figure 1. 

Figure 1. Front Controls 

The focus and centering controls are located on the 
picture tube assembly ( figure 2). These controls can be 
operated through the opening provided in the cabinet 
back. The remaining six controls, vertical linearity, ver-
tical size, horizontal size, horizontal drive, horizontal line-
arity and coarse horizontal hold are located on the rear 
of the chassis ( figure 3). 

the time of installation. After installation, they should 
not be adjusted further, unless required by replacement 
or aging of tubes, variations in power- line voltage, or 
other external conditions. 

OPERATOR'S CONTROLS 

Volume-Off — Turns set on or off and adjusts sound 
volume. 
Contrast—Varies contrast between light and dark por-
tions of picture. 

Brightness—Controls brilliance of picture. 

V. Hold—Stops picture from moving up or down. 
H. Hold—Stops picture from moving left or right. 
Station Selector Knob—Tunes set to desired channel 
(station). May be turned in either direction. 
Antenna Tuning Knob—Tunes the antenna for maxi-
mum signal. 
Centering—Moves entire picture both horizontally and 
vertically. 

SERVICEMAN'S CONTROLS 

V. Linearity—Provides vertical distribution of picture. 

V. Size—Changes size of picture vertically. Does not 
affect horizontal size. 
H. Size Changes size of picture horizontally. Does 
not affect vertical size. 
Focus—Focuses picture on face of picture tube. 
tHu.rel..inearity — Provides horizontal distribution of pic-

H. Drive—Controls the drive to the Pulse Amplifier. 

Cohatr. se H. Hold — Stops picture from moving left or 
rig  MODELS 0...)TV1 -43 -9 ülL4A, 
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If the picture is tilted, loosen wing nut and rotate the 
deflection yoke until the picture is straight. The yoke 
should be as for toward as the shape of the tube will 
allow. 

OPENING FOR ADJUSTING 
FOCUS CONTROL 

To CENTER PICTURE insert a screwdriver 
into the centering tube and move in a circular 
motion ( or any direction) until the picture 
is properly centered. 

DEFLECTION 
YOKE I 

Adjust ION TRAP for maximum 
illumination with minimum tube shadow. 
Each time an adjustment of either the 
centering or focus control is made the 
ion trap magnet should be re- adjusted. 

Figure 2. Picture Tube Assembly 

TUBE COMPLEMENT 

1 6AG5, RF Amplifier 

2 6J6, IF Amplifier 
3-4-5-6 6AU6, IF Amplifier 
7 6AL5, Detector, D.C. Restorer 

8 12AT7, Video Amplifier 

9 6SN7, Sync Amp.- Sync Sep. 
10 6AU6, AGC Amplifier 

11 6AU6, Sound IF Amplifier 

12 6AV6, Audio Amplifier 

13 6K6, Audio Output 
14 6SN7, Blocking Osc. Pulse Amp. 

15 6AL5, AFC Discriminator 
16 6SN7, Horizontal Multivibrator 
17 6BG6, Pulse Amplifier 

18 6W4, Damper 

19 1X2, H. V. Rectifier 

20 5U4, L. V. Rectifier 
21 6AL5, Audio Defector 

22 16- Retangular Picture Tube 

Figure 3. Tube Layout 

©John F. Rider 
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INSTALLATION 

Power Source. 

The receiver should be operated from a 115 Volt, 60-Cycle A.C. power source. The power consumption is 
235 watts. 

Location of Receiver. 

The set should be so located in the room that no direct light strikes the face of the picture tube. However, 

some indirect illumination in the room is desirable; it is not necessary to darken the room completely for proper 

viewing of the picture. Due consideration should be given also to the convenience of the electric outlet, and 

to the position of the receiver which gives the best reception with the built-in antenna. 

Built- In Antenna. 

The new Built- In Television Antenna incorporated in the receiver eliminates the need of an outside antenna 

in many locations. In areas too distant for normal reception with a built-in antenna, provision is made for 

outside antenna connections. If any other type of antenna is used with the set, disconnect the transmission 

line from the built-in antenna to the antenna terminals. 

The antenna is mounted inside the cabinet and is operated by the use of a knob at the top of the back of 

the cabinet. Since the antenna is fastened to the cabinet it may be necessary to orient the cabinet to obtain the 
best reception. It is desirable that either the front or the back of the cabinet face the transmitting station. If 

however, " ghosts" or multiple images appear, the cabinet may be rotated slightly to minimize this condition. 

In some cases it may be necessary to face the back or the front of the cabinet toward a window to obtain a 
television picture. This may be due to walls, water pipes, or a steel structure in the location preventing tele-

vision reception. 

The antenna tuning knob should be used as a fine tuning control and should be adjusted until the best 

picture is obtained. In order to eliminate " Body effect" when adjusting the antenna tuning knob, stand in 
front and reach over the top of the set. If at any time the knob becomes difficult to turn, reverse the direction 

of rotation. Do not force the knob in either direction. 

If the receiver fails to operate satisfactorily with the built-in antenna, check the following trouble: 

1. Check the antenna dipole to make sure it is not touching the chassis or any other object. 
2. Check the antenna dipole to make sure it is stapled to the side of the cabinet and does not vibrate. 

3. Check the connections at the coil, transmission line, and trimmer capacitor. 

4. Check to make sure that the antenna terminal screws are moderately tight. 

Final Adjustments. 

The television receiver has been completely assembled 
and adjusted for operation before shipment. It is recom-
mended, however, that the adjustments discussed in this 
section be checked over at the time the set is installed. 

While the required adjustments, if any, will probably 
be slight, the instructions may also be used for receivers 
which are considerably misadjusted because of replace-
ment parts, etc. 

Deflection Yoke. 

If the picture seems to be tilted or the edges of the 
raster are not vertical, loosen the deflection coil adjust-
ing wing nut ( located at the top of the picture tube 
assembly, Figure 2) and using the wing nut as a handle, 
rotate clockwise or counter-clockwise until the edges of 
the raster are exactly vertical. 

The correct position for the deflection yoke is as far 
forward on the neck of the picture tube as the shape of 
the tube will allow. Tube shadow may be the result of 
an incorrectly positioned deflection yoke. 

To correctly position the yoke, loosen the wing nut 
and push the yoke as far forward as the tube will allow 
and while keeping the edges of the raster vertical 
tighten the wing nut. 

Ion Trap Magnet. 

The initial setting for the Ion trap magnet is over the 
"L" shape metallic flags inside the glass neck of the 
picture tube. See figure 2. From this starting position 
rotate the magnet about the neck of the tube and slide 
forward and backward until the position that gives maxi-
mum illumination with minimum tube shadow is found. 
This adjustment should be made with the brightness con-
trol set at slightly less than 1/2 its clockwise rotation. 

If the ion trap magnet interferes with the centering 
control, rotate the magnet 180° and readjust for maxi-
mum illumination. 

Each time an adjustment of either the centering or 
focus control is made, the ion trap magnet should be 
read ¡ usted. 

Centering. 

The receiver may require centering at the time of in-
stallation. To recenter the picture follow the centering 
instructions on page 5. 

Other Adjustments. 

Refer to the " Service Adjustments" section and touch 
up each control following the instructions carefully. 
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SERVICE ADJUSTMENTS 

Station Selector. 

The station selector pointer should not rub or scrape 
against the channel indicator plate, and the knob should 
not rub against the pointer, otherwise the control may 
slip between channel 6 and 13. This condition can be 
corrected either by a fast turn or moving the pointer 
itself. 

Brightness Control ( R-46). 

The brightness control located behind the front name 
plate need only be adjusted at the time of installation. 
The control is adjusted in conjunction with the contrast 
control. Turn the contrast control fully counter-clock-
wise. Then turn the brightness control clockwise until the 
picture tube just becomes dark. The contrast control 
may then be adjusted for proper picture quality. 

H. and V. Hold Controls ( R-94 and R-74). 

For the best results the H. and V. Hold controls should 
be adjusted at low contrast levels. After a station has 
been tuned in, turn the contrast control fully counter-
clockwise and then turn the brightness control clockwise 
until the picture reappears. Adjust the H. Hold control 
(if necessary) for a steady picture. Adjust the V. Hold 
control until the picture stops moving up or down. The 
controls should be set mid-way between positions where 
the picture is effected. 

If you cannot obtain a steady picture at minimum con-
trast, turn the contrast control slightly clockwise. 

After the H. and V. Hold controls have been properly 
set, they will not have to be used when tuning in a sta-
tion. 

Centering Control. 

The centering control is located on the picture tube 
assembly ( figure 2). This control is operated through 
the opening provided in the cabinet back. The control 
should be operated in the following manner. 

1. Place a screwdriver in the centering tube. 
2. Observe the face of the picture tube while making 

the adjustment. 
3. Moving the control to the left will move the entire 

picture ( looking at the face of the picture tube) up-
ward. 

4. Moving the control to the right will move the pic-
ture downward. 

5. Moving the control up will move the picture to the 
left. Down will move the picture to the right. 

V. Size and V. Linearity Controls ( R-70 and R-80). 

The V. Size and V. Linearity controls should both be 
adjusted at the same time while a test pattern is being 
transmitted. The Linearity control effects the upper por-
tion of the picture while the Size control effects the 
lower portion of the picture. Adjust both the controls. 
simultaneously until the test pattern is symmetrical and 
fills the entire screen vertically. Readjust the V. Hold 
control if necessary. 

H. Size and H. Linearity Controls ( L-24 and L-26). 

The H. Size and H. Linearity controls should be ad-
justed only when a test pattern is being transmitted. The 
Size control should be adjusted until the test pattern 
fills the entire screen horizontally, and the Linearity con-
trol should be adjusted for a horizontal symmetrical test 
pattern. The H. Drive control must be readjusted after 
adjusting either the H. Size or H. Linearity controls. 

Coarse and Fine Hold Controls ( L-23 and R-94). 
The coarse horizontal hold control should be adjusted 

in the following manner. 
Set the Fine H. Hold control to the center of its 

range. 
Set the contrast control to the normal operating posi-

tion. Adjust the Coarse H. Hold control until there is 
a steady picture ( no horizontal movement). 
When the Coarse H. Hold control is adjusted pro-

perly, a fast turn of the Fine H. Hold control in either 
direction ( clockwise or counter-clockwise) will make the 
picture go out of sync ( only in low signal areas). Turn-
ing the Fine H. Hold control slowly in either direction 
should not make the picture go out of sync. If the Coarse 
H. Hold control is not adjusted properly, the horizontal 
sync will not come in immediately ( or not at all) when 
the tuner is switched from one station to another. 

Focus Control. 

The permanent magnet focus assembly is essentially 
a magnet within an assembly so designed as to provide a 
flexible means of adjusting focus and centering on the 
face of the picture tube. Do not use a steel screwdriver 
or any magnetic material when adjusting the focus con-
trol. A non-magnetic material should be used, as a mag-
netic material will increase the flux density of the assem-
bly and a correct adjustment cannot be obtained. This 
control is located on the picture tube assembly and can 
be operated through the hole provided in the cabinet 
back. A long adjusting tool is necessary for the adjust-
ment. 
There are two focus screws on the focus magnet assem-

bly. The focus screw on the side is preset at the factory 
and should be all the way in. Only the top screw should 
be used for the focus adjustment. 

Adjust the focus screw for the best focus. Reset the 
ion trap magnet and again re-focus the picture. If the 
focus is best at the edge turn the slug in, if best at cen-
ter turn the slug out. Turn in or out until the best 
average focus is obtained and then reset the ion trap 
magnet. 

H. Drive Control. 

The H. Drive control is located next to the A.C. input 
at the rear of the chassis ( figure 3). The control requires 
a small screwdriver for adjustment. The control should 
be adjusted in the following manner. 

1. Tune in a station. 

2. Turn the drive control counter-clockwise until a fold-
over ( white vertical line) appears at the left side of the 
picture. 

3. Turn the drive control clockwise until the fold-over 
just disappears. 

4. Turn the drive control one-half turn clockwise. 

SERVICE DATA 

SPECIFICATIONS 

Sensitivity at the Antenna 

Video — 100 microvolts 
Audio — 100 microvolts 

Power Supply Rating 

115 volts, 50-60 cycles, AC, 235 watts. 

Audio Output Rating 

Undistorted — 3 watts. 
Maximum — 41/2 watts. 

Speaker 

Permanent magnet type, 
3.2 ohm voice coil impedance. 

Antenna Impedance Requirements 
Balanced 300-ohm. 

Dimensions 

Chassis — 16" x 161/4 " x 23/4". 

M. A. WIRE COLOR CODE 

Listed below is a R. M. A. wire color code chart to 
aid in circuit tracing. 

Wire Color Where used 

Black B- or Ground leads 

Brown Filament leads 

Red 
_ 

Orangc 

BI- leads 

Screen leads 

Yellow Cathode leads 

Green Grid or Control leads 

Blue Plate leads 

Violet Not used  

Gray A.C. leads 

White Bias leads 

WARNING. 
High voltage on all pins of the 1X2 high voltage rec-

tifier and the plate cap of the 6BG6. DO NOT 
MEASURE this voltage unless a high range voltmeter is 
used. 

Replacing I/4 amp. Fuse. 
To check or replace the fuse, first turn off the set. 

Remove the High Voltage shield cover, short the 6BG6 
plate cap to chassis, and remove the 6W4 tube and then 
take out the fuse. Replace fuse and reverse procedure. 

Schematic Diagram. 
The schematic diagram located at the rear of the 

manual shows all the values of resistance and capa-
citance and gives all the proper voltages at the pins 
of the tube sockets. The voltage readings were taken 
with a 20,000 ohm/volt voltmeter with normal opera-
tion, no signal input, and line voltage at 117 V. A. C. 

Replacing Tubes 
Before replacing any tubes the cabinet back must 

first be removed. Removing the cabinet back disengages 
the safety interlock and removes the power to the re-
ceiver. Do not tamper with or attempt to defeat the 
purpose of the safety interlock. 

Before replacing the High Voltage tubes first be sure 
the power is turned off and then 3hort the plate caps 
of the 6BG6 and 1X2 tubes to the chassis. 
WARNING: Do not remove any tubes while the receiver 
is in operetion as overloading and component failures 
may result. 

If the receiver has been in operation for some time, 
the tubes become hot and gloves should be used when 
replacing tubes to prevent finger burns. 

Phono T V Switch. 
The phono T V switch is located on the rear flange of 

the chassis and should be in the "off" position ( up) for 
TV operation. In the "on" position there will be no 
sound or raster, and the audio input plug can be utilized. 
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SWITCH 
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L-I9 

e 
I2AT7 
VIDEO A 

9 

sgMip 
SYNC AM 

17 

6BG6 
PULSE AM 

18 

6W4 
DAMPE 

H SIZE 
L- 26 

H LIN. 
L-2 4 

TELEVISION FREQUENCY RANGES 
(All figures represent megacycles) 

Channel Picture Carrier Sound Carrier Receiver RF 
Channel Frequencies Frequency Frequency Oscillator Frequency 

Low Band 
2 54-60 55.25 59.75 82 

3 60-66 61.25 65.75 88 

4 66-72 67.25 71.75 94 

5 76-82 77.25 81.75 104 

6 82-88 83.25 87.75 110 

High Band 
7  174-180 175.25 179.75  202 

8 180-186 181.25 185.75 208 
9 186-192 187.25 191.75 214 

10 192-198   193.25 197.75 220 
11 198-204 199.25 203.75 226 

12 204-210 205.25 209.75 232 

13 210-216 211.25   215.75 238 

CONTRAST CONTROL 
R32 

VOLUME 
CONTROL 

R6I 

BRIGHTNESS 
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AMP---------____ 
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Figure 4. Bottom view of Chassis. 
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I ANT. I 
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COIL DC RESISTANCE CHART 
The DC resistance readings shown in the chart below have been taken with an ohmmeter directly across the 
coil being measured. Only a few of the coils were disconnected to obtain a correct reading and these are indi-
cated by an asterisk after the coil reference number. All the coils not listed in the chart have a DC resistance 
reading of approximately zero ohms. 

TUNER 

COILS RESISTANCE IN OHMS COILS RESISTANCE IN OHMS 

L3 .8 T1 Pri. 1 

L10 10 Sec. 1 

L11 .2 12 term 1 to 2 3.8 

L12 .2 term 3 to 4 .1 
L13 .2 term 3 to 6 .5 

L14 .2 term 4 to 6 .5 

L15 .2 13 Pri. 500 

L16 .2 Sec. (speaker out) .4 

L17* .1 T4 Pri. 650 
L18* .1 Sec. ( yoke plug out) 8 

L19 1.5 T5A ( yoke plug out) 60 

L20 13 B ( yoke plug out) 11 

L21 19 16 ( 68G6 to 1X2) 560 
L23 58 ( 68G6 to term 1) 60 

L24* .2 (term 5 to 7) 5 

L25 35 (term 5 to 6) 9.5 
L26 ( H. Lin.) 3.5 (term 1 to 2) * 1 

L28 35 (term 1 to 3) 4 

L30 23 (term 1 to 4) 7 

17 Pri. 1 

Sec. 65 

T8 1.6 
19 Pri. 192 

Sec. 1090 

6J6 LOCAL 
«C--

CONV. 0 SC. 

6AU6 
A. G C. 

VIDEO I. F. AMPLIFIERS 
6AU6's 

3 rd 
I. F. 

4 th 
I. F. 

SOUND SECTION 

SOUND H. 
I. F. 

6AU6 6AL5 
RATIO 
DE T 

6AL5 

DE T. 

6AV6 
AUDIO 
AMP. 

D C 

REST. 

- I SPEAKER 

6K6 
AUDIO 
OUT PU 

I2AT7 

SYNC 

SEP. 

6SN7 

VIDEO 
AMP. 
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A. F. C 
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SYNC 
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OUTPUT 

6SN7 
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NORIZ 
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Figure 5. Block Diagram of the Recgiver 
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GENEWIL DESCRIPTION 

Tuner. 

The tuner is composed of a separate sub-chassis using 
a 6AG5 ( pentode) R.F. Amplifier and a 6J6 tube ( twin 
triode) for the Oscillator and Converter. Separate high 
and low band coils and trimmers are used with a switch-
ing device to change bands. The tuner selects and amp-
lifies the station signal and converts it to the carrier IF 
frequencies of 26.75 Mc for video and 22.25 Mc for 
sound which in turn is then fed to the IF amplifiers for 
further amplification. 

Video IF Amplifiers. 

The IF Amplifiers, video detector and DC restorer 
stages are all mounted on a sub-chassis. The IF amplifier 
section consists of four ( 4) stagger-tuned stages using 
6AU6 ( pentode) tubes with self-resonant slug tuned 
coils. Since the receiver is of the intercarrier type, both 
the video and sound IF frequencies are amplified simul-
taneously. The signal is then detected by one half of 
the 6AL5 ( twin diode) and coupled to the video amp-
lifier. The other half of the 6AL5 is used as the DC Res-
torer. 

Sound Section. 

The sound section is also mounted on a sub-chassis and 
consists of a 6AU6 ( pentode) IF amplifier, 6AL5 ( twin 
diode) detector, 6AV6 ( triode) amplifier and a 6K6 
(pentode) cutput tube. Due to the hetrodyn.e action 
between the video and sound IF frequencies a 4.5 mc 
signal is obtained containing the audio information. 
After the video detector, the audio information is separ-
ated from the video signal by the pick-off coil T8. The 
signal is then amplified, detected and further amplified 
by the 6AV6 and the 6K6. 

Video Amplifier. 

The video section is a conventional two stage amp-
lifier using the 12AT7 ( twin triode) tube. The parallel 
resonant video trap coil ( L-19 and C-65) is tuned to 
4.5 MC to separate the audio from the video. A com-
bination of shunt and series peaking coils are used with 
a degenerative contrast control to vary the signal to the 
grid of the cathode-ray tube. 

DC Restorer. 

One half of the 6AL5 tube is used as the DC restorer. 
Since the video is coupled to the grid of the CRT by 
capacitor C-64 the DC component of video signal will 
not be passed, therefore the background level of the 
picture will vary. A bias voltage proportional to the 
average video signal level will be developed across 
resistor R-31 and maintain the proper brightness level. 

Sync Separator and V. Sync Amplifier. 

The sync pulses from the plate of the first video amp-
lifier are coupled to the sync separator tube (1/2 of 
6SN7) thru capacitor C-103. The sync pulses are then 
separated from the blanking pedestal and due to the 
low plate voltage sync clipping is accomplished. The 
horizontal pulses are coupled to the AFC Discriminator 
thru capacitor C-91 and the vertical pulses are coupled 
thru capacitor C-121 and amplified by the other half 

of the 6SN7 before being fed to the intergrating net-
work of the vertical deflection circuit. 

Vertical Deflection. 

The vertical deflection circuit consists of a 6SN7 (twin 
triode) tube one half used as a blocking oscillator and 
the other half as a pulse amplifier. The V. Hold control 
varies the oscillators operation point thus providing an 
adustment for synchronization. The V. Size control varies 
the amplitude of the pulse to the grid of the amplifier 
and controls the amount of vertical deflection. Thus 
V. linearity control varies the cathode resistance thus 
changing the operating characteristics of the amplifier 
tube to obtain a linear sawtooth pulse. Therefore, it can 
be seen that the V. Size and V. Linearity controls must 
be operated in conjunction with one another. 

AFC Discriminator. 

The automatic frequency control section utilizes a 
6AL5 ( twin diode) tube. The sync separator feeds the 
horizontal sync pulses to the AFC tube while at the 
same time two voltages of opposite polarity are fed 
back from the horizontal deflection transformer. Any 
phase shift between the horizontal sync pulses and the 
horizontal multivibrator signal will cause the input volt-
age applied to one diode section to differ from that of 
the other. This results in a DC bias voltage applied to 
the grid of the multivibrator. The output of the AFC 
discriminator thus synchronizes the horizontal multivi-
brator to the horizontal pulse of the video signal. This 
arrangement improves horizontal stability and offers 
ease of operation. 

Horizontal Multivibrator. 

The horizontal multivibrator circuit ( 6SN7 tube) is of 
the conventional cathode coupled type using a parallel 
resonant circuit ( L-23 and C-107) as a coarse hold ad-
justment to control the frequency of oscillation. The 
fine hold adjustment R-94 varies the grid resistance 
thus slightly controlling frequency of oscillation. The 
horizontal sawtooth pulse is then fed to the grid of the 
pulse amplifier. 

Pulse Amplifier. 
The horizontal drive control, C-109 in the grid circuit 

controls the amount of voltage applied to the pulse 
amplifier. ( Increasing the capacity decreases the drive.) 
The 6BG6 is a beam tetrode used to develop the neces-
sary power for the flyback pulse and the horizontal de-
flection coil. The Horizontal size coil, L-24 shunts a por-
tion of the horizontal deflection transformer winding. 
Varying the inductance of the H. size coil varies the high 
voltage which in turn controls the size of the picture. 

Damper. 

The damper tubes ( 6W4) main function is to damp 
out oscillations which occur over part of the horizontal 
scanning cycle. The damper tube is connected in such a 
way as to give an crease in plate supply voltage for 
the vertical output' amplifier. This additional voltage 
is developed across capacitor C-115 and gives an ad-
ditional 90 volts increase in plate supply voltage. Vary-
ing the inductance of the H. Linearity coil, L-26 changes 
the damper tubes operating point and thus controls the 
linearity of the horizontal sweep. 

High Voltage Supply. 

The high voltage is obtained from the auto-transfor-
mer type primary winding of the horizontal output trans-
former. When the plate current of the pulse amplifier 
tube is cut off, the field built up in the primary winding 
collapses and induces a high voltage surge which is 
rectified by the 1X2 tube, filtered by the aqua-dag 
coating of the Cathode-ray tube and applied to the 
second anode. 

Automatic Gain Control. 

Plate voltage for the 6AU6 ( pentode) gated AGC 

tube is obtained from a separate winding on the hori-
zontal deflection transformer. The plate voltage is thus 
applied at a horizontal rate while the grid signal is ob-
tained from the output of the first video amplifier. The 
AGC voltage is developed across resistor R-50 and fed 
to the first three IF amplifiers. Due to the divider net-
work of R-44 and R51 only a portion of this voltage is 
fed to the RF amplifier. The AGC voltage will vary 
considerably according to the strength of the transmit-
ted signal but should be in the vicinity of the voltage 
across R-37 ( detector output). 

SERVICE HINTS 

Tuner. 

If the receiver is "dead" and the picture tube shows 
nothing but a raster ( no snow) first check the I.F. and 
video amplifier stages before looking into the tuner. If 
the set is dead and snow appears on the face of the 
picture tube, first determine whether a signal is being 
transmitted and then check the antenna or lead-in con-
nections before suspecting the tuner for trouble. 

The tuner can easily be serviced by removing the three 
(3) hex-head screws holding the bottom cover in place. 
Removing the bottom cover makes all the tuner com-
ponents within easy reach and all parts can be serviced. 
When working inside the tuner do not move any com-
ponent a great distance as a change in the distributed 
capacity will result and offset the alignment. When 
replacing components be sure to obtain the same lead 
lengths and replace the components in the same position. 

A majority of tuner troubles are often open and high 
resistance ground or coil solder connections, defective 
trimmers or coils and defective contacts. 

Open or high resistance connections can easily be re-
paired by placing a hot soldering iron at the solder con-
nection. 

Defective contacts may cause an intermittent con-
dition or the loss of one or both bands. Contact replace-
ment is easily accomplished by following the simple pro-
cedure on page 14, figure C. 

The tuner should never be removed from the chassis 
unless contact replacement is necessary. 
CAUTION:—If the 6AG5 ( RF Amp.) is placed in the 
6J6 ( osc.-con.) socket resistors R-9 and R-10 will burn 
up. 

Speaker Leads. 
To insure minimum video interference, dress the 

speaker leads away from the 6AL5 ( detector tube 7) 
as shown in figure 3, on page 3. 

A.G.C. 
A defective AGC system will not effect the sound 

but over-load the video amplifier circuit and the result 
will be a loss of both horizontal and vertical sync and 
very weak video. This condition can easily be noticed 
and checked by measuring the AGC voltage and the 
voltage across resistor R-37. Under normal operating 
conditions these two voltages will be approximately the 
same. A defective AGC system will cause a large in-
crease in voltage across R-37 and a decrease in AGC 
voltage. 

To determine the cause for trouble check the 6AU6 
tube, capacitors C-70 and C-59 and resistors R-44,R-5C, 
R-51 and R-107. To check the AGC winding of the hori-
zontal deflection transformer, place a scope on pin 5 
of AGC tube and a horizontal pulse similar to wave 
shape number 20, on page 13, should be obtained with 
a peak-to-peak voltage of 400 volts. 

CORRESPONDING CATHODE-RAY TUBES 

Due to the fact that 16RP4 and 16TP4 Cathode-Ray tubes from various suppliers are not directly interchangeable, 
different focus or ion trap magnets must be used. A B.R.C. part number sticker will be pasted on the tubes coating 
in 16AY210 chassis. When replacement is necessary be sure to state the B.R.C. part number of the picture tube. 
This is necessary as a supplier may manufacture two of the same RMA tube types which will differ in construction. 

Listed below is a chart showing the various 16-inch rectangular tubes used in the 16AY210 chassis. 

SUPPLIER BRC NUMBER FOCUS MAGNET ION TRAP MAGNET 

Raytheon C-55W-19341 A-55P-1933.6. B-16M-19337 
Sylvania " 19344 " 19336 " 19343 
Martin " 19345 " 18915 " 18623 
Raytheon " 19362 " 19336 " 18623 
Martin " 19362 " 19336 " 18623 
Thomas " 19426 " 18915  " 19343 
Arcturus " 19345   " 18915 " 18423 

MODELS 05TV1-43 -9014A, 15RA2-
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TROUBLE-SHOOTING 

Trouble Probable Location Trouble 
, 

Probable Location 

No Raster 

No Sound 

1. 

2. 

3. 

Phono TV switch defective or in "ON" 
position. 

Defective 5U4 tube ( 20). 

Defective power transformer ( T-7). 

No Horiz. Sync 

Picture otherwise, 

] normal 
] 

1. 

2. 

Defective tubes 15, 16. 

Defective resistors R-81-82-83-84-85-86- 
87, and capacitors C-91-98-99-100-101- 
102-105-125. 

4. Defective filter choke ( L-25 or L-28). 3. Defective Horizontal transformer T-6. 

5. Defective filter condenser ( C-61 or C-94) 

6. Defective fuse. 
No Vertical 1. Defective tube 14. 

Sweep 2. Defective transformers T-9, T-4, T-5A. 

3. Defective capacitors C-92, 95, 116 and 
No Raster 1. High voltage lead disconnected. resistors R-75, 78. 

2. Ion trap magnat incorrectly positioned. 
Sound Normal 

3. Yoke plug not in place or loose. 

4. 

5. 

Insufficient or no high voltage, ( refer 
to " No high voltage section"). 

Defective resistors R46-47-48-100 
and capacitor C-67. 

Picture cannot 

be Centered 

1. 

2. 

3. 

Defective ion trap magnet. 

Defective focus magnet. 

Defective picture tube. 

6. Defective picture tube. 
4. Defective capacitor C-114. 

Picture cannot 1. Focus magnat not properly located or 
centered on the picture tube neck. 

No Picture 1. Defective antenna or lead-in. be Focused 2. Ion trap magnet not properly adjusted 

No Sound 
2. Defective tubes 1 through 7, or 

associated circuits. 3. 

or defecti ve. 

Defective picture tube. 
Raster Normal 3. Improper voltages or resistances at 

sockets of tubes 1 through 7. 
4. Improper high voltage. 

4. Improper alignment. 

No High 1. Defective tubes 16, 17, 18, 19. 
2. Defective transformer T-6, yoke T- 5B. 

No Sound 

Picture Normal 

1 Defective tubes 11, 12, 13, and 21 or 
associated circuits. 

Voltage 
3. Defective capacitors C-108, 112, 113, 

114 or resistors R-90 through R-98 
2. Improper voltages or resistances at 

sockets of tubes 11, 12, 13 and 21. 
and R-112-118-119-120. 

3. Speaker leads broken or not in place. 

4. Improper a lignment of transformer 12, 
T8 ( see page 14). Bunching or 

folding at side 

1. 

2. 

Improper adjustment of horizontal drive 
control C-109. 

Defective tubes 17, 18. 
of Picture 3. Defective C-115 or H. Linearity coil. 

No Picture 1. Defective tubes 7, 8, 10. 

Raster Normal 

Sound Normal 

2. Improper voltages or resistances at 
sockets of tubes 7, 8, 10. 

Audio in Picture 1. Improper alignment and ratio of video 
3. Defective capacitors C-64-70, and carrier to sound response ( see page 

L-20-21-30. 14). 

No Sync 1. Defective tubes 8, 9, 10. 
Snow or poor , 1. Improper adjustment of antenna tuning 

2. Defective capacitors C-103, 121 and 
resistors R-45, 114. Signal 

2. 

knob ( see page 6). 

Cabinet ( built-in antenna) not properly 
oriented. 

3. Check alignment of C-1 and C-2 ( see 

No Vertical Sync 1. Defective capacitors C-71, C-90, C-95. 
page 15). 

4. Insufficient signal input. 
Picture otherwise 2. 

normal 3. 

Defective tube 9. 

Defective resistors R-73, R-77, R-88. 
5. Defective capacitors C-59, C-62 or 

peaking coil L-21. 

WAVE FOHM ANALYSIS 

The drawings in this section illustrate the wave shapes at various positions within the set. These wave shapes are 

not theoretical but exact copies of the oscilloscope wave shapes taken with a transmitted signal. 

The peak-to-peak voltage indicated was measured by a calibrated oscilloscope under typical operating conditions. 

MODELS O TV1-L3 -()0 14A, 
15RA2-43-9105'A, 

Ch. lbAY210 

When analyzing a particular wave shape, the peak-to-peak voltage may vary somewhat depending upon the setting 

of the contrast control and the strength of the signal. The wave shapes may vary somewhat in video section de-

pending on the picture being transmitted. 
When checking these wave shapes connect the ground lead from the oscilloscope to the chassis and the hot lead 

to the position shown in the chart. 
The chart below lists the test point, peak-to-peak voltage and the corresponding wave shape number. Under each 

drawing is the type of wave shape referring either to a Horizontal ( 15,750 cycles) or Vertical pulse ( 60 cycles). 

Test Point 

1 
2 

3 

4 

5 

6 

7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

Taken At 

Pin 7 of Tube 7 
Pin 7 of Tube 8 
Pin 6 of Tube 8 
Pin 2 of Tube 8 
Pin 1 of Tube 8 
Pin 4 of Tube 9 
Pin 5 of Tube 9 
Pin 1 of Tube 9 
Pin 2 of Tube 9 
Pin 5 of Tube 10 
Junction of R77 and C90 
Junction of 090 and C95 
Pin 1 of Tube 14 
Pin 2 of Tube 14 
Pin 4 of Tube 14 
Pin 5 of Tube 14 
Pin 5 of Yoke Socket 
Pin 1 of Tube 15 
Pin 2 of Tube 15 
Pin 7 of Tube 15 
Pin 4 of Tube 16 
Pin 5 of Tube 16 
Pin 1 of Tube 16 
Pin 2 of Tube 16 
Pin 5 of Tube 17 
Pin 5 of Tube 18 

Peak-to-peak Wave Form 

Voltage i Number 

8 

8 
42 
12 
32 
26 
11 
11 
40 
410 
13 
27 
40 
76 
28 

650 
42 
8 
7 

11 
1 

48 
32 
45 
50 

1500 

1 and 2 
1 and 2 
3 and 4 
3 and 5 
1 and 2 
3 and 5 
6 
6 
7 
20 
8 

9 

10 

11 

12 
13 
13 
14 
22 
21 
15 
16 
17 
18 
18 
19 

111111,MIÍ. 

1. Vertical Pulse 

elMrremul 

effle 
4. Vertical Pulse 

2. Horizontal Pulse 

11,1111't 

5. Vertical Pulse 

3. Horizontal Pulse 

6. Horizontal Pulse 
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7. Vertical Pulse 

10. Vertical Pulse 

13. Vertical Pulse 

16. Horizontal Pulse 

19. Horizontal Pulse 

©John F. Rider 

WAVE FORMS 

8. Vertical Pulse 

11. Vertical Pulse 

14. Horizontal Pulse 

17. Horizontal Pulse 

20. Horizontal Pulse 

22. Horizontal Pulse 

9. Vertical Pulse 

12. Vertical Pulse 

15. Horizontal Pulse 

18. Horizontal Pulse 

21. Horizontal Pulse 

Bring treadle bar to top of stroke,ond mark with 
a pencil as shown Moving the treadle bar down 
7/64 in either direction places the tuner on 
channel 13 ( high band ), or channel 6 ( low bond) 

High Bond 
CHANNEL --

13 

ALIGNING TUNER TO 
CHANNEL 6 or 13 

BOTTOM VIEW OF 
TUNER 

Connection to 
converter 

Pencil mark 

Low Bond 
CHANNEL 

6 

LINK SPRING 

TUNING SHAFT 

L-7 
L-6 

L-5 

Lift this side of switch 
plate assembly enough 
to remove and replace 
switch contacts. 

Switch 
Contact 

TUNER ASSEMBLY 

P Il C-26 

C-29 

BOTTOM COVER 

FRONT CAM 

Low- band antenna 
trimmer 

Hi- band antenna 
trimmer 

29" 
32 

Low- bond Osc. 

TREADLE 
BAR 

Before dis -assembling tuner, 
turn the tuning shaft until the 
tuning slugs are all the way in, 
then with a sharp pencil mark 
the outline of the link on the 
plate as shown 

SWITCH PLATE 
ASSEMBLY 

REAR CAM 

ro re- assemble line up 
link with the pencil marks 
and tighten the two Allen 
head screws. 

REPLACING SWITCH 
CONTACTS 

ALIGNING TRIMMERS 

The dimensions shown 
1 / are approx. from the 
.4/ shoulder of screw head 

to mounting base 

2307-4 

Hi- band Qsc. 
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an TUNER ALIGNMENT 

1. Preset trimmer screws C7, 8, 14, 16, 26, 29 to dimensions shown on page 14, figure E. 
2. Preset coil cores L4, 5, 6, 7, 8, 9 in the following manner. 

(a) In low band position, turn tuner shaft to top of stroke as on page 14, figure B. 

(b) The switch will be in low band position. 
(c) Adjust coil cores 1.6' from core to coil mounting strip. ( Use core aligning tool if available). 
(d) Turn L-9 core ( low band oscillator) an additional four (4) turns out of coil. 

LOW BAND TRACKING 
Turn tuner to channel 6. See page 12, figure B. 

"21 ) 

VIDEO I F ALIGNMENT 
Turn to any high band channel. Connect the generator thru a 1000 mmf capacitor and set the contras+ control to maximum. 

Step 
No. 

Signal 
Generator 
Freq. (mc.) 

Sweep 
Generator 
Freq. (mc.) 

Signal 
Input 
Point 

Output 
Point 

1 

2 

Channel 6 

83.25 

(a) 61.25 

(b) 67.25 

(c) 77.25 

(d) 55.25 

Channel 6 

Channel 6 

(a) Channel 3 

(b) Channel 4 

(c) Channel 5 

(d) Channel 2 

Antenna 
Terminals 

Antenna 
Terminals 

Antenna 
Terminals 

Antenna 
Terminals 

Scope across 
R-37 

Scope across 
R-37 

Scope across 
R-37 

Scope across 
R-37 

Adjust Remarks Response 

Adjust for maximum 
C-2 response with sym-

metrical peaks 

C-8 i Adjust for maximum 
response with sym-

metrical peaks 

C-29 

Adjust until marker is 
50% down on low 

frequency slope. Repeat 
step 2 if necessary. 

C-8 

C-16 

Adjust tuner until re-
sponse curve appears 

on scope. 
Adjust trimmers for 

compromise which will 
give the best overall 
response across band. 

NOTE: If trimmer C-8 reaches maximum and additional capacity is needed, turn L-5 core, into coil. 

HIGH BAND TRACKING 

Turn tuner to channel 13. See page 12, figure B. 

1 

2 

211.25 

Channel 13 

Channel 13 

Channel 13 

Antenna 
Terminals 

Antenna 
Terminals 

Antenna 
Terminals 

(a) 205.25 
(b) 199.25 
(c) 193.25 
(d) 187.25 
(e) 181.25 
(f) 175.25 

(a) Channel 12 
(b) Channel 11 
(c) Channel 10 
(d) Channel 9 
(e) Channel 8 
(f) Channel 7 

Antenna 
Terminals 

Scope across 
R-37 

Scope across 
R-37 

Scope across 
R-37 

Scope across 
R-37 

C-1 

C-7 
C-14 

C-26 

C-7 

C-14 

Adjust for maximum 
response with sym-
metrical peaks 

Adjust for maximum 
response with sym-
metrical peaks 

Adjust until marker is 
50% down on low 

frequency slope. Repeat 
step 2 if necessary. 

Adjust tuner until re-
sponse curve appear 

on scope. 
Adjust trimmers for 

compromise which will 
give the best overall 
response across band. 

Iitep Signal 
No Generator . - 

Fre. ( mc.) 

Sweep 
Genator 
Freq. (mc.) 

Signal 
Input 
Po:nt 

Output 
Pont Adjust 

2 

3 

6 

26.4 

23.4 

25.0 

25.0 

26.75 
23.0 

25.0 

Converter VTVM across L-11 
Grid R-37 L-13 

Converter VTVM across L-12 
Grid R-37 

Converter VTVM across 
Grid R-37 

Converter VTVM across 
Grid R-37 

Converter Scope across 
Grid R-37 

Channels 2-4- Antenna 
6-8-10-12 Terminal 

L-14 

T-1 

T-1 for 
ScopRe cross 

.3a7 l flat response 

Remarks 

Adjust generator 
output approx. 

1 volt 

Adjust generator 
output approx. 

1 volt 

Adjust generator 
, output approx. 

1 volt 

SENSITIVITY 
Generator output should 
be less than 100 micro-
volts. ( If not, repeat 

alignment). 

SELECTIVITY 
Markers should be 

as shown in response 
column. ( If not, repeat 

alignment). 

Check channels for 
band width ( 3.5 to 
4 mc. at 6db points). 

Response 

Maxim urn 
Reading 

Maximum 
Reading 

Maximum 
Reading 

1 volt VTVM 
Reading 

230 

230 

26 75 

6 ab ba,as 

Picture I.F. frequency 26.75 mc - Sound I.F. frequency 22.25 mc. 

SOUND I-F ALIGNMENT 

Short antenna to ground and connect generator thru a 1000 mmf capacitor. 

26 75 

6 do po.n.s 

3 

4.5 

4.5 

VTVM junc- T-8 and 
Pin 1 of ti Tube 11 on of R-5:) T-2 primary 

and C-77 ( bottom of can) 

Pin 1 of Scope junc- T-2 
4.5 tion of R-58 secondary 

Tube 11 and C-77 , (top of can) 

4.5 
Pin 1 of 
' Tube 11 

Scope junc- T-2 
tion of R-53 primary 
and C-77 (bottom of can) 

Pin 1 of VTVM junc-
tion of R-58 

Tube 11 and C-77 

Sweep approx. 
100 kc. Adjust 

for max linearity 

Sweep approx. 
100 kc. Adjust for 
symmetry of peaks 

Generator output 
should be less than 

.01 volt 

Maximum 
Reading 

.05 watt 
output 

(a) 
(b) 

(c) 
(d) 

Video trap Coil ( L-19) Adjustment. 

Tune in a station. 
Adjust the tuner until sound bars just appear. 
Turn L-19 slug all the way out ( counter-clockwise). 
Turn the slug in ( clockwise) until the horizontal 
scanning lines are smooth and continuous. 
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IMPLACEMENT PARTS LIST 

Ref. No. Port No. Description I Ref. No. Part No. Description 

TUNER 

Capacitors L3 A- 16A-17128 R.F. choke 

C3 A-86-13962 Ceramic, .005 mfd L4-6-8 B- 13E-17140 H:gh band coils, Osc., RF pri., 

C4-30 C-86-16045 Ceramic, 220 mmf, 20% 
RF sec. 

C5-12-15- C-86-13201 Ceramic, 1000 mmf L5-7 B- 13E-12046 Low band coils, RF pri., RF sec. 

21 
L-9 B-1 3D-12155 Low band coil, oscillator 

C6 C-86-17305 Ceramic, 12 mmf, 10% Miscellaneous 
C7-8-14-16- B-201-15142 Trimmer capacitor ( 5-10 mmf) 

26-29 
A- 51 A-15715 Iron core, for L5 

C9 A-86-12495-7 Ceramic, .5 mmf A- 51 A-17162 Iron core, for L6 

C11 A-EG-12495-4 Ceramic, 1.5 mmf A- 51 A-17161 Iron core, for L7 

C13 C-86-11893 Ceramic, 4 mmf, -±- 1/4 mmf A-51 A-15713 Iron core, for L4-8-9 

C18-22 A-86-11891 Ceramic, 51 mini, 5% A- 15C-10717 Tube socket, 7- prong, miniature 

C19-20 A-86-12495-4 Ceramic, 2.2 mmf A- 2M-16276 Core mounting clip 

C23 C-86-15737 Ceramic, 2.5 mmf 20% A-2H-11494 Tube shield 

C24 C-86-15224 Ceramic, 7 mmf, :-.1_- 1/2 mmf B-200-18825 Shaft assembly 
B-5M-18807 Treadle bar 

Resistors A-200-18824 near switch plate assembly 

R1 C-981-60 680 ohms, 1/2  watt, 10% A-49A-18799 Link spring 

R4-8-11 C-981-74 10K ohms, 1/2 watt, 10 % A-2H-12337 Tube shield base 

R5 C-981-48 68 ohms, 1/2  watt, 10% A- 7M-15510-1 Coil alignment strip 

R6 C-981-13 1000 ohms, 1/2  watt, 20% A- 2J-16310 Sliding contact 

R7-9 C-981-71 5600 ohms, 1/2  watt, 10% A- 5F-16311 Contact holder 

R10 C-981 - 54 220 ohms, 1/2  watt, 10% B-200-18840 Switch lever assembly 

R12-13 C-981-38 10 ohms, 1/2  watt, 10% C- 2E-15486-1 Bottom cover 

Chokes, Transformers, Coils 
L1-2 B-201-17143 Antenna transformer assembly 
(incl. C1-2, 
R2) 

VIDEO 1-F STRIP ASSEMBLY 

Capacitors R33 C-982-84 68K ohms, 1 watt, 10°0 

C34 A-86-13962 .005 mfd, disc type R40 C-981-50 100 ohms, 1/2  watt, 10% 

C35-37-38-40- C-86-13201 1000 mmf, ceramic R41 C-981-78 22K ohms, 1/2  watt, 10% 

41-42-44-45- R59 C-961-71 5600 ohms, 1/2  watt, 10% 

46-47-49-50- Chokes, Transformers, Coils 
51-54-57-63 Ti B- 13B-18784 Output IF coil 
C36 C-8F3-8 100 mmf, mica L10 A-1 6A-1 8025 Plate choke coil 
C39-43-48 C-8F3-109 47 mmf, mica Ll 1 A- 13M-18026 Converter coil 
C55 C-86-12166 5 mmf, ceramic A-51A-17966 Iron core ( for above) 
C120 C-86-11790 7 rami, ceramic L12-13-14 B-201-15612 Stagger tuned coil 

Resistors A- 5I A-17966 Iron core ( for aboya) 
R15-17-19-21- C-981-13 1000 ohms, 1/2  watt, 10% L15 A-201-15608 Choke coil assembly 
23-25-27 L17 A-201-15609 Filament choke 
R16-24 C-9131-73 8200 ohms, 1/2  watt, 10% Li 8 A- 16A-17937 RF choke 
R18-22-26 C-981-49 82 ohms, 1/2  watt, 10% 
R20-29 C-981-70 4700 ohms, 1/2  watt, 10% Miscellaneous 
R28 C-981-51 120 ohms, 1/2  watt, 10% A- 15C-16007 7- pin, miniature tube socket 

R30 C-961-77 18K ohms, 1/2  watt, 10% 8-430-1 7860 Col tube fastener 

R31 C-981-98 1 megohm, 1/2  watt, 10% A-2H-10974 Tube shield 

AUDIO STRIP ASSEMBLY 

Capacitors R58 C-9131-79 27K ohms, 1/2 watt, 10% 

C73 A-86-12495-5 3.3 rami, ceramic R60 C-981-82 47K ohms, 1/2 watt, 10 % 

C74-82 A-86-13962 .005 mfd, ceramic disk R62 C-981-37 10 megohms, 1/2  watt, 20 co 

C76 C- 8D-17958 .004 mmf x 400 volts R63 C-982-60 680 ohms, 1 watt, 10% 

C79 C- 8F3-122 560 mmf x 20% R64 C-981-78 22K ohms, 1/2  watt, 10% 

C80 C-8D-17258 .01 mfd x 200 volts R65-66 C-981 - 29 470K ohms, 1/2 watt, 20 % 

C81-83 A-8C-17183 10 mrnf x 50 volts R115 C-981-66 2200 ohms, 1/2 watt, 10 90 

C84 C-80-1 7270 .01 mfd x 400 volts 
C85 C- 8D-10789 .002 mfd x 600 volts Miscellaneous 
C88 C-86-16049 2000 mmf, ceramic 12 B- 13M-19257 Ratio detector coil 

Resistors 18 B- 13A-18783 Pick- off coil 

R55-66 C-981-90 220K ohms, 1/2  watt, 10% 
A-I 5C-16007 7- pin, miniature tube socket 

R56 C-981-51 120 ohms, 1/2  watt, 10% 
A-158-10440 Octal tube socket 

HIGH VOLTAGE POWER SUPPLY 

16 C- 12M-19407-1 H . V. Deflection transformer B- 14C-19133 H. V. lead assembly 

A- 5M-18733 Standoff insulator A-2M-I 8193 Power supply clamp 

A 62D-18734 Hi-Voltage ring 
C- 2B-19184 Shield can 
A-468-18033 1/4  ampere, 250 volt fuse 

B-296-3217 Vellutex washers A- 55F-18024 Fuse mounting 
A-15C-18735 1X2 tube socket B- 2M-11382 Cable clamp 

C59 
C60 
C61-A- B-C 

C62 
C64-113 
C67 
C70-121 
C71 
C77 
C78-98 
C90 
C91-103-125 
C92 
C93 
C94-A- B-C. 
C95 
C99-102-108 
C100-101 
C105 
C106 
C107 
C111 
C112 
C114 
C115 
C116-129 
C119 
C126-110 

R34 
R35 
R36-84-85-
89-107 
R38 
R39 
R42 
R44-47-113 
R45 
R48-79-
125-126 
R50 
R51 
R71-37 
R72 
R73-81 
R75 
R76-82-97-104 
R77 
R78-87-92-106 
R88 
R83-86 
R90 
R91 
R93-100 
R96 
R98 
R101 
R102 
R108 
R114 
R123 

T3 
14 
T5A-B 

Capacitors 
B- 8C-I 9424 5 mfd s 50 volts 
C-8F3-1 11 100 mmf, mica 
A-8C-18487 30-30 mfd x 450 volts, 120 

mfd s 25 volts 
C-80-1 7270 .01 mfd x 400 volts 
C-80-10983 .1 mfd x 600 volts 
C- 3D-10760 .1 mfd x 400 volts 
C-8D-17259 .1 mfd x 200 volts 
C- 8D-10761 .01 mfd x 400 volts 
C-8D-17258 .01 mfd x 200 volts 
C-8D-17268 .02 mfd x 200 volts 
C-8D-10935 .005 mfd x 600 volts 
C-8F3-121 470 mmf, mica 
C-80-13439 .25 mfd x 400 volts 
C-8D-14461 .05 mfd x 400 volts 
A-8C-17845 10-30-60 mfd x 450 volts 
C-8D-10774 .02 mfd x 400 volts 
C-8F3-117 220 mmf, mica 
C-8F3-123 680 mmf, mica 
C- 8D-10778 .002 mmf x 600 volts 
C-8D-10771 .1 mfd x 200 volts 
C-8F11-132 3900 mmf, mica 
C-8F3-120 390 mmf x 500 volts, mica 
C-80-12020 .001 mfd x 600 volts 
C-80-11270 .5 mfd x 200 volts 
A- 8C-11495 10 mfd x 150 volts 
A-8C-13453 8 mfd x 450 volts 
C-8F6-125 1000 mmf, mica 
C-86-12198 47 mmf 

C-981-74 
C-9B1-70 
C-981-102 

C-9132-64 
C-964-70 
C-9131-106 
C-961-84 
C-9134-84 
C-981-62 

Resistors 
10K ohms, 1/2  watts, 10% 
4700 ohms, 1/2  watt, 10% 
2.2 megohms, 1/2  watt 10% 

1500 ohms, 1 watt, 10% 
4700 ohms, 2 watts, 10 % 
4.7 megohms, 1/2  watt, 10% 
68K ohms, 1/2  watt, 10% 
68K ohms, 2 watts, 10% 
1000 ohms, 1/2  watt, 10% 

C-981-66 2200 ohms, 1/2  watt, 10% 
C-981-80 33K ohms, 1/2  watt, 10% 
C-981-69 3900 ohms, 1/2  watt, 10 % 
C-961-100 1.5 megohms, 1/2  watt, 10% 
C-981-82 47K ohms, 1/2  watt, 10 90 
C-981-98 1 megohm, 1/2  watt, 10% 
C-961 -94 470K ohms, 1/2  watt, 10 % 
C-981-83 56K ohms, 1/2  watt, 10% 
C-981-90 220K ohms, 1/2  watt, 10% 
C-982-82 47K ohms, 1 watt, 10% 
C-9B1-88 150K ohms, 1/2  watt, 10% 
C-981-64 1500 ohms, 1/2  watt, 10% 
C-982-71 5600 ohms, 1 watt, 10% 
C-981-86 100K ohms, 1/2  watt, 10% 
C-981-54 220 ohms, 1/2  watt, 10% 
C-9B2-72 6800 ohms, 1 watt, 10°0 
C-9C14-1099 1000 ohms, 10 watts, 10°0 
C-9C14-1100 1200 ohms, 10 watts, 10 % 
C-9C12-1104 2700 ohms, 5 watts, 10% 
C-9131-73 8200 ohms, 1/2  watt, 10°0 
C-9B4-21 22K ohms, 2 watts, 20% 

Chokes, Transformers, Coils 
B- 12C-18743 
B- 12C-19048 
B- 13M-18888 

Audio output transformer 
Vertical output transformer 
Deflection yoke 

MAIN CHASSIS 

Ti 
19 
L16 
L19 ( incl. 
C65) 

L20-21 
L25-28 

C109 
L23 
L24 
L26 
R32-61 

R46-94 

R70 
R74 
R80 

C- 12A-18839 
B- 12M-18241 
A- 16A-17961 
A-201-19363 

A-51A-17966 
A- 16A-18685 
B- 16A-17959 

A-8E-18508 
A-130-19355 
A- 13M-18233 
A- 13M-19320 
A- 10A-18441 

A-106-17764 

A-1013-18240 
A- 10B-17275 
A- 10B-17766 

Power transformer 
Vertical oscillator transformer 
Peaking coil 
Video trap and coil assembly 

Iron core for above 
Peaking coil 
Filter choke 

Controls 

H. Drive ( 80-480 mmf trimmer) 
Coarse H. Hold coil 
H. Size coil 
H. Linearity coil 
Dual control and switch 
Contrast ( 5K ohms); Volume (1 meg-

ohm ) 
Brightness and H. Hold 

control, 5K ohms 
V, Size control, 750K ohms 
V. Hold control, 100K ohms 
V. Linearity control, 5K ohms 

Miscellaneous 

A- 2M-19325 Tube clamp 
A-1 9B-11044 Phono receptacle 
A- 19A-12465 Phono plug 
A- 20E-12108 Phono TV switch 
A-2D-19159 R. H. tube bracket 
A-2D-19157 L. H. tube bracket 
A-258-18536 Rubber bumper 
A-2M-18808 Tube strap 
A- 2M-I 8790 Tube strap 
A-20-1 8542 Tube strap bracket 
A- 25M-16992 Rubber strap 
C-2D-18775 Deflection coil mounting bracket 
A- 25H-18363 Tube gasket 
A-38A-18283-1 Anode retainer 
B-2M-11382 Cable clamp ( H. V.) 
B- 2D-17237 Deflection coil support bracket 
A-23M-16744 Wing nut, 8-32x7 / 16 ( yoke ) 
A-15C-17983 9- pin, tube ,socket 
A- 15C-16007 7- pin, tube socket 
A-156-10440 Octal tube socket 
B-1513-14274 Yoke socket 
A- 19A-14275 Yoke plug 
B-1513-17278 C.R.T. socket and cable assembly 
A-7B-13050 Antenna terminal board 
B-430-1 7860 Coil tube fastener 
A-51A-17966 Iron core for L-19 
A-51A-16945 Iron core for L23-24-26 
A-49A-19012 Springs for L-24-26 
A-3M-18885 Centering tube 
B- 29J-18887 Rubber washer 
A-3M-18274 Groove pin 
B-55A-18896 Vinyl tubing 
N-201-18386 Inside antenna assembly 
A- 8E-18360 Adjustable trimmer 
A-3A-18380 Trimmer shaft 
A-13M-18359 Matching coil 
C- 13E-18514 Antenne dipole 
A-3C-18496 Stud 
A-2D-19390 Reinforcing bracket 
B- 55P-19336 Focus magnet 
B-55P-18915 Focus magnet 
B- 16M-19337 Ion trap magnet 
B- 16M-19343 Ion trap magnet 
8-16M-18623 Ion trap magnet 

R-240-18960 
C-2M-18944 
D- 2M-18943 
C- 30M-18966 
8-2M-1 8768-2 
B- 2M-17068-2 
C- 18A-18745 
A-58-18781-76 

CABINET PARTS ( 05TV1-43-9014A) 

Cabinet 
Escutcheon 
Escutcheon mask 
Picture glass 
Channel indicator plate 
Contrast off volume plate 
6" PM speaker 
Tuner knob 

B-5B-I 7761-76 
B- 5B-17762-76 
B-58-18244-76 
C-23J-18998 
B- 14M-17758 
N-43E-15569 
N-201-18386 
A-26-18788 

Off-on volume knob 
Contrast knob 
Knob ( 3 used) 
Cabinet back 
Line cord and plugs 
Wing nut ( 6-32) 
T.V. inside antenne assembly 
Pointer 
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INDEX 
RADIO FREQUENCY RANGES 

PAGE 

ALIGNMENT INSTRUCTIONS   2 I 

PARTS LIST   23 

SCHEMATIC .   25,26 

05TV2-43-9010A 

051 V2-43-8950A 

SPECIFICATIONS   
TOP VIEW - TUBE LAYOUT. .   
TROUBLESHOOTING  

VOLTAGE MEASUREMENTS . . . 

ELECTRICAL SPECIFICATIONS 
Power Supply   105-125 Volts AC 

60 cycles only 
Power Consumption  12 1/2 " Tube Receivers-220 

watts 
16" Tube Receivers - 250 
watts 

Power Output 2  4 watts Maximum 
1.8 watts Undistorted 

Antenna Input Impedance  300 Ohms Balanced 
Picture Area ( 12 1/2 " Tube).  90 Sq. In. 
Picture Area ( 16" Tube) 144 Sq. In. 
Tuning Range  12 Channel 
Intermediate Frequencies  Picture-- 26.20 MC 

Sound-21.70 MC 
Loud Speaker (Console). . 12" PM Dynamic 
Loud Speaker (Mantel) . 6" PM Dynamic 
Voice Coil Impedance  3.2 Ohms 400 Cycles 

Symbol 

TUBE COMPLEMENT 
Type Function 

6.16 R-F Osc. & Mixer 
6AG5 or R-F Amplifier 
6AK5 R-F Amplifier 

VI  6BA6 1st Sound I-F 
V2  6AU6 Sound Limiter 
V3  6AL5 Sound Discriminator 
V4  6AV6 1st Audio 

V5  6K6-GT 
V6  6AG5 
V7  6AG5 
V8  6AG5 
V9A-9B 6AL5 

V1OA & B..12AT7 

V11 A & B..12AU7 

V12 6AU6 
*V13 A & B 6SN7-GT 
V13 A & B 651\17-GT 
V14 6K6-GT 
V15 183-GT 
V16 5U4-GT 
*V17 6SN7-GT 
V17 6SN7-GT 

*V18 68Q6-GT 
V18 6BG6 
V19 6W4-GT 
V20 12LP4A 
*V20 16EP4 
*V21 6BQ6-GT 
*V22 6AL5 
*V23 5Y3-GT 

PAGE 

17 

22 
21 

20 

Audio Output 
1st Pix I-F Amp. 
2nd Pix I-F Amp. 
3rd Pix I-F Amp. 
Picture Det. and D. C. 
Restorer 
1st Video Amp. and 
1st Sync Amp. 
Video Output and Sync 
Separator 
Automatic Gain Control 
Phase Splitter & Vert. Osc 
Sync Output & Vert. Osc 
Vertical Output 
High Voltage Rectifier 
Low Voltage Rectifier 
Horizontal Osc. 
Horizontal Osc. & Sync 
Guide 
Horizontal Output 
Horizontal Output 
Damper 
Picture Tube 12 1/2 " 
Picture Tube 16" 
Horizontal Output 
Horizontal Phase Disc. 
Low Voltage Rectifier 

*Tubes not used in 12 1/2 " Picture Tube Receivers. 

Channel 
Number 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Channel 
Frequency 

Mc 

54-60 

60-66 

66-72 

76-82 

82-88 

174-180 

180-186 

186-192 

192-198 

198-204 

204-210 

210-216 

Picture 
Carrier 

Frequency 
Mc 

55.25 

61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205.25 

211.25 

RECEIVER LOCATION -Advise the owner as to the proper 
location for the television receiver. The following may be 
used as a guide: 

1. Choose an area in the home where sunlight or light 
from lamps does not strike the face of the picture 
tube and cause glare. 

2. Remember the necessity of an electrical outlet and 
the location of the point at which the antenna leads 
enter the room. 

3. The receiver should be placed a short distance from 
the wall to allow adequate ventilation. 

4. The receiver should be placed to permit easy access 
for operation and comfortable viewing from all 
angles. 

Sound 
Carrier 

Frequency 
Mc 

59.75 

65.75 

71.75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

209.75 

215.75 

Receiver 
R-F Osc. 

Frequency 
Mc 

81.45 

87.45 

93.45 

103.45 

109.45 

201.45 

207.45 

213.45 

219.45 

225.45 

231.45 

237.45 

ANTENNA - This receiver has been designed to use an an-

tenna with a 300 ohm balanced transmission line. This line 

must be as short as possible because the longer the line the 

greater the chances are for picking up electrical disturb-

ances. Stand-off insulation should be used to keep the line 

away from the mast, metal or walls. Twist this line about 

one turn per foot throughout the line to cancel out direct 

signal and or noise pickup by the transmission line. It 

should also be securely anchored in place so that a 

change in weather will not affect its position. 

HIGH VOLTAGE WARNING 

This television receiver contains high voltages which are dangerous to life. Never operate or service 

the receiver outside of the cabinet or with the covers removed until all the safety precautions necessary 

for working with high voltage equipment have been observed. 

PICTURE TUBE 

HANDLING PRECAUTION 

Shatterproof goggles and heavy gloves must be worn by individuals while handling the picture tube 

or installing the picture tube into the receiver. 

The picture tube encloses a high vacuum and due to the large surface area, is subjected to excessive 

air pressure. Therefore, care should be taken not to bump or scratch the picture tube accidentally as it 

may cause the tube to implode resulting in damage to property or injury to an individual. 
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OFF- ON VOLUME 
TURNS SET ON AND OFF 
ALSO ADJUSTS SOUND 
VOLLME. 

CONTRAST 
VARIES PICTURE CONTRAST 
LIGHT OR DARK. 

HORIZONTAL 
HOLD 

T12.2550 

VERTICAL 
LINEARITY 

VERTICAL 
HOLD 

BRIGHTNESS HEIGHT 

STATION SELECTOR 

000,
, SELECTS AND INDICATES 
CHANNEL. 

FOCUS 

Fig. 2- Front Panel Controls 

TUNING PROCEDURE 

1. To turn the television receiver on, turn the OFF-ON 
SOUND CONTROL clockwise until a click is heard. 
Allow approximately 30 seconds for the tubes to warm 
up. 

2. Turn the STATION SELECTOR CONTROL to the de-
sired channel. This control may be turned in either 
direction. 

3. Turn the CONTRAST CONTROL clockwise until activ-
ity or definite form is noted on the screen. 

FINE TUNING 
TUNES RECEIVER FOR 
BEST SOUND. 

CONTROL PANEL COVER 
REMOVED 

4. Adjust the FINE TUNING CONTROL for best tonal 
quality and the SOUND CONTROL for desired volume. 

5. After the receiver has been on for a while it may 
be necessary to readjust the FINE TUNING CONTROL 
for best sound quality. 

6. To turn off the receiver, turn only the OFF-ON SOUND 
CONTROL counterclockwise until a click is heard. 

OCCASIONAL ADJUSTMENTS TO IMPROVE PICTURE RECEPTION 

There are six controls at the front of the chassis. These con-
trols are accessible after the removal of the control panel 
cover at the front of the cabinet. (See illustration) The 
controls are pre-set at the factory and may occasionally 
need adjustment due to aging of the components in the 
receiver and the fluctuating line voltages in different areas. 

If any adjustments are necessary, follow the instructions 
under "Controls and Functions." 

IMPORTANT—Be sure that the fine tuning control has been 
set for best tonal quality and clearest picture before ad-
justing any controls. 

CONTROLS AND FUNCTIONS 

HORIZONTAL HOLD—Stops horizontal movement (diag-
onal bars.) 
BRIGHTNESS—Adjusts for desired picture brilliance. 
VERTICAL LINEARITY—Adjusts picture symmetry, top to 
bottom. 

HEIGHT—Adjusts picture to fit mask vertically. 

VERTICAL HOLD—Stops upward or downward picture 
movement. 

FOCUS—Adjusts picture sharpness and clarity. 
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Fig. 3—Block Diegrom ( 16" Pix Tube Receivers) 
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Fig. 4- Block Diagram ( 12 1/2 " Pix Tube Receivers) 
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SLIDE PICTURE TUBE SUPPORT 
("k* BRACKET TOWARD REAR OF 
":"' CHASSIS, LIFT TUBE SLIGIITLY 

FROM PLASTIC CRADLE IN 
FRONT, THEN REMOVE TUBE 
FROM SUPPORT BRACKET. 

PICTURE TUBE — All receivers are shipped with the picture 

tube in place. However, to prevent picture tube breakage 

in 16" pix tube receivers the three focus coil mounting 

screws were drawn up tight. To place the receiver in 

operation the following must be performed: 

1. Remove the interlocked cabinet back. Make sure that 

all the tubes are firmly seated in their respective 

sockets and note the location of the focus coil mount-

ing screws. Back out the focus coil mounting screws 

until there is approximately a 3 8 inch space between 

the focus coil and the deflection yoke. Replace the 

cabinet back. 

2. Connect the receiver to a power outlet and turn the 

receiver on. Turn the channel selector knob to a chan-

nel that you know is operating. 

3. Observe the picture and adjust the three focus coil 

mounting screws (through the openings in the cabinet 

back with a screwdriver which has a seven inch blade) 

until proper horizontal and vertical centering is ob-

tained. 

WARNING — If a screwdriver with a blade longer than 

seven inches is used, it may accidentally touch a 

portion of the receiver that carries a high potential. 

4. If adjustments are necessary on the deflection yoke 

or the ion trap magnet, follow the procedures on 

page 20. 

Fig. 7- Removal of Picture Tube 

REMOVE SOCKE T 
AND ION TRAP MAGNET 

LOOSEN SCREW 

LOOSEN THESE 
2 SCREWS 
AND 2 ON 
OPPOSITE 
SIDE 

REMOVE SCREW 
IN PICTURE TUBE 
BAND CLAyM 

T14 -256B 

PICTURE TUBE REPLACEMENT -- To replace the picture tube 

it is necessary to remove the chassis from the cabinet. 

This may be accomplished in the following manner: 

1. Remove the front panel control knobs by pulling them 

straight from their shafts. 

2. Remove the cabinet back. Ycu will note that the inter-

locked line cord disconnezts the power when the cabi-

net back is removed. 

3. Disconnect the leads to the speaker, remove the an-

tenna terminal board at rear of cabinet, remove the 

five chassis mounting bolts and pull the chassis CARE-

FULLY out of the cabinet. 

WARNING - Before handling the picture tube, it will be 

necessary to remove the static charge. In receiv rs with 

glass picture tubes, ground the anode lead to chassis, 

and insert an insulated wire from the well in the tube 

to chassis. In receivers with metal picture tubes, remove 

the static charge by grounding an insulated wire from the 

chassis to the metal portion of the tube. 

4. Remove the picture tube as shown and outlined in the 

illustration. To install o new picture tube, reverse the pro-

cedure making sure that the picture tube is fitted closely 

against the picture tube cushion. If the picture tube sticks or 

fails to slip into place smoothly, investigate and remove 

the source of the trouble. Never force the tube. It is 

important that all the clips and shims used in mounting 

the tube be replaced, otherwise difficulty may be encoun-

tered when horizontal or vertical centering is required. 

ION TRAP MAGNET ADJUSTMENT The ion trap magnet 

should be positioned exactly as shown in Figure 8. Adjust 

the magnet by moving it back and forth and at the same 

time rotating it slietly around the neck of the picture tube 

until the brightest raster is obtained on the picture screen. 

Reduce the brightness control setting until the raster is 

slightly above average brilliance. Adjust the Focus Control 

R-81 ( see Figure 2) until the line structure of the raster is 

clearly visible. Readjust the ion trap magnet for maximum 
raster brilliance. 

DEFLECTION YOKE ADJUSTMENT If the lines of the raster 

are not horizontal or squared with the picture mask, rotate 

the deflection yoke until this condition is obtairsed. Tighten 

the yoke adjustment wing screw. 

FOCUS COIL ADJUSTMENT — If horizontal or vertical cen-

tering is required, adjust th three focus coil mounting 

screws until proper centering is obtained. See Fig. 8. 

PICTURE ADJUSTMENT - For further adjustments, obtain a 

test pattern on the receiver. Turn on receiver and follow 

tuning procedure on page18. When a test pattern is ob-

tained it may be necessary to slightly re adjust the 

focus control for maximum picture detail. 

12 1/2 " PIX RECEIVER ADJUSTMENTS 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT — Turn the 
horizontal hold control to the extreme counter-clockwise 

position. The picture should remain in horizontal sync. 

Momentarily remove the signal by switching off channel 

and then back. Normally the picture will be out of sync. 

Turn the control clockwise slowly. The number of diagonal 

bars will be gradually reduced and when only 3-1 2 to 

4-1 2 bars sloping downward to the left are obtained, the 

picture will pull into sync upon slight additional clockwise 

rotation of the control. The pull- in should occur when the 

control is approximately 90 degrees from the extreme 

counter-clockwise position. The picture should remain in 

sync for approximately 90 degrees of additional clockwise 

rotation of the control. 

At the extreme clockwise position the picture should be 

just starting to pull out of sync. Usually one vertical bar 

will be seen. 

If the receiver passes the above checks and the picture is 

normal and stable, the horizontal oscillator is properly 

aligned. 

ALIGNMENT OF HORIZONTAL OSCILLATOR — If in the above 

check the receiver failed to hold sync with the hold 

control at the extreme counter-clockwise position or failed 

to hold sync for at least 60 degrees of clockwise rotation 

of the control from the pull in point, it will be necessary to 

make the following adjustments. 

NON-OPERATING CONTROLS 

REAR OF CHASSIS 

Focus Coil   

Vertcal Centeri ng   
} Screw 

Focus Coil 
Horizontal Centering   

Adjustments 

Ion Trap Magnet  Wing Nut Adjustment 

Deqection Yoke  Wing Screw 

Horizontal Size   L-23 

Horizontal Locking Range .( 12-1/2 " Picture Tube .. 0-63A 
Horizontal Drive   Receivers . 0-63B 

Horizontal Drive ( 16" Picture Tube Receivers)   C-77 

Horizontal Wave Form ( 12 12" Picture Tube Receivers) 
Back of Chassis  T-7 

Horizontc I Frequency ( 16" Picture Tube Receivers)... L-25 

Horizontal Frequency ( 12'2" Picture Tube Receivers) 
Inside Chassis   T-7 

FRONT OF CHASSIS 

(Accessible After The Removal of Front Panel Control 
Cover) 

Horizontal Hold   R-110 

Brightness   R-54 

Vertical Linearity   R-87 

Height  R-63 

Vertical Hold  R-60 

Focus   R-81 

2555 

DEFLECTION YOKE 
ADJUSTMENT 

HORIZ. AND 
VERT. CENTERING 
ADJUSTMENTS 

ION TRAP MAGNET 
ADJUSTMENT 

Fig 8- Ion Trap, Focus and Yoke Adjustments. 
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HORIZONTAL FREQUENCY ADJUSTMENT — Turn the horizon-

tai hold control to the extreme clockwise position. Tune 

in a station and adjust the horizontal frequency control 

(T- 7- See Fig. 17) until the picture is just out of sync and 

shows one vertical bar. In order to obtain this condition 

it may be necessary to slightly re-adjust the horizontal 

locking range trimmer (C-63A) on the rear apron. 

HORIZONTAL WAVE FORM ADJUSTMENT This is a factory 

adjustment and it should not be necessary to re-adjust 

unless the setting has been disturbed. However, if it is 

found that re-adjustment is required, follow this pro-

cedure: With the picture in sync, connect an oscilloscope 

through about a 10 mmf isolation condenser to Terminal 

C of T-7. Adjust the horizontal wave form (T-7 See Fig. 5) 
until the two peaks of the wave form shown in Fig. 9 are 

equal. NOTE: Picture must be in sync during this adjust-

ment. 

INCORRECT SETTING 
OF HORIZONTAL 
WAVEFORM 
ADJUSTMENT 

counter-clockwise. Turn the horizontal hold control cc ur-cr-

clockwise, momentarily remove the signal and recheck the 

number of bars present at the pull- in point. Repeat this 

procedure until 3-1 2 to 4-1 2 bars are present. Repeat 

the adjustments under "Horizontal Frequency Adjustment" 

and "Horizontal Locking Range Adjustment" until the con-

dition specified under each are fulfilled. When the hori-

zontal hold operates as outlined under "Check of Hori-

zontal Oscillator Alignment" the oscillator is properly 

adjusted. 

16" PIX RECEIVER ADJUSTMENTS 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT - Tune in a 

station and adjust the horizontal hold control until the 

picture falls into sync. Momentarily remove the signal 

by switching off channel and then back. The picture 

should pull into sync over a range of 90° rotation of the 

horizontal hold control. If in the above check the receiver 

fails to hold sync or the pull- in range is at the extreme 

end of the control, and is less than 60°, it will be necessary 

to make the following adjustment. 

HORIZONTAL FREQUENCY ADJUSTMENT With the horizontal 

hold control set to the center of its range of rotation, 

adjust the horizontal frequency control ( L-25) until the 

CORRECT ADJUSTMENT picture pulls into sync. Recheck the " Horizontal Oscillator 

PEAKS ARE EQUAL Alignment." 

INCORRECT SETTING 
OF HORIZONTAL 
WAVEFORM 
ADJUSTMENT 

2579 

Fig. 9—Horizontal Wave Form Adjustment 

HORIZONTAL LOCKING RANGE ADJUSTMENT -- Set the hori-

zontal hold control to the extreme counter-clockwise posi-

tion. Momentarily remove the signal by switching off 

channel and then back. Slowly turn the horizontal hold 

control clockwise and note the least number of diagonal 

bars obtained just before the picture pulls into sync. If 

more than 4-1 2 bars are present just before the picture 

pulls into sync, adjust the horizontal locking range trim-

mer C-63A (See Figure 5) slightly clockwise. If less 

than 3-1 2 bars are present, adjust trimmer C-53A slightly 

THE FOLLOWING ADJUSTMENTS ARE APPLICABLE 

TO 12 1/2" AND 16" PIX TUBE RECEIVERS. 

HEIGHT AND LINEARITY ADJUSTMENTS —Adjust the height 

control ( R-63) until the picture fills the mask vertically. 

Adjust the vertical linearity control ( R-87) until the p;cture '• - 

is symmetrical from top to bottom. Adjustment of either 

control will require a re-adjustment of the other control. 

Adjust vertical centering (3 focus coil mounting screws) to I 
align picture with the mask. „. 

HORIZONTAL SIZE AND DRIVE ADJUSTMENTS—Turn the hori-

zontal size control L-23 (See Fig. 5 & 6) to the maximum 

clockwise position. Vary the horizontal drive trimmer 

(C-63B on 12-1 2" Pix Tube Receiver) ( C-77 on 16" Pix ' 

Tube Receiver) to yield the best linearity. Re-adjust the , 

horizontal sze control L-23 until the picture just fills the 

mask. Adjust horizontal centering (3 focus coil mounting — 

screws) to align the picture with the mask. 

If the horizontal drive trimmer is opened too far counter-

clockwise, a white line may appear to the left of the center 

of the picture. 

CHECK OF R-F OSCILLATOR ADJUSTMENTS 

With an accurately calibrated signal generator (crystal 

calibrated type preferred check to see if the receiver R-F 

oscillator is adjusted to the proper frequency on all chan-

nels. For th.s check, it will be necessary to remove the 

chassis from the cabinet. Illustrated on this page are the 

two trpes of tuners used in these receivers. For switch-type 

o 

CHANNEL #60_3 
OSC. ADJ. FOR 
LOW FREQUENCY 
CHANNELS 

fl 
CHANNEL #I3 
OSC. ADJ. 
FOR HIGH 
FREQUENCY 
CHANNELS 

o 
NOTE POSITION 
OF FLAT WHEN 
SET FOR 
CHANNEL 7 

2558 

Fig. 10 Switch Type Tuner Adjustment 

BAGS 

626 

6e '6- GT 6006 

6AIJ6 

—)13 

—010A 
(.; 

tuners adjust as shown in Fig. 10. When Channel 6 ( low) 

and Channel 13 (high) trimmers are adjusted properly, 

other channels in the high and low frequency band will 

fall in automatically. 

For turret type tuners adjust each channel through the 

clearance hole as shown in Fig. 11. 

CLEARANCE HOLE 
FOR OSC. ADJ. 
ON ALL CHANNELS 

NOTE POSITION OF 
FLAT WHEN SET 
FOR CHANNEL 7 

2583 

Fig, 11 Turret Type Tuner Adjustment 

Fig. 12-16" Pix Receiver Voltages Fig. 13 12'. 2" Pix Receiver Voltages 

rtl8E 5OCflTSY&48Øc5 

5G.4-

6I46-GT 

6AV 6 

6 4 - GT 
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SERVICE SUGGESTIONS 

NO RASTER ON PICTURE TUBE -If raster cannot be obtained 

check below for the possible causes. 

1. Ion trap magnet adjustment is incorrect. 

2. No -l-B voltage. Check ampere fuse (F-1). * Replace 

if defective. If fuse continually burns out, check (A) 

Horizontal output tube V-18 (6BG6-G in 12-1 2" pix 

tube receivers) or v-18 and V-21 (6BQ6-GT's) in 16" 

pix tube receivers. ( B) Check damper tube V-19 

(6W4-GT). (C) Check horizontal oscillator V-17 (6SN7-

GT) for proper operation. In the 16" pix tube models, 

connect a jumper wire from the -t-B side of F-1 to the 

junction of C-79 and R-85. For the 12-1 2" pix tube 

models use a similar wire from the -1--B side to the 

junction of R-70 and R-73. (D) With an ohm-meter, 

check for a short between terminal 2 of the horizontal 

output transformer T-9 and the chassis. (E) Check 

capacitors C-22C and C-73C. 

3. No high voltage. Check V-15 and V-18 tubes and 

circuits. If the horizontal deflection circuits are opera-

ting as evidenced by the correct voltage measured 

on terminal 2 of the horizontal output transformer 

T-9, the trouble can be isolated to the high voltage 

rectifier V-15 circuit. Either the high voltage winding 

(points 6 to 7 on T-9) is open, tube V-15 is defective, 

its filament circuit is open, or the high voltage filter 

capacitor C-86 or C-83 on 12-1 '2" models is shorted. 

4. Defective picture tube. Heater open or cathode return 
circuit open. 

*This fuse is accessible from bottom of cabinet. Remove 
wire screen, unsolder old fuse, solder in the new fuse 
and replace wire screen. 

HORIZONTAL DEFLECTION ONLY -If only horizontal deflec-

tion is obtained as evidenced by a straight line across 

the face of the picture tube, it can be caused by the fol-
lowing: 

1. Vertical oscillator V-13 (6SN7-GT) or vertical output 

tube V-14 (6K6-GT) inoperative. Check voltages on 

grid and plate. 

2. Vertical output transformer (T-8) open. 

3. Yoke vertical coils open. 

4. Vertical hold, height or linearity controls may be 

defective. 

POOR VERTICAL LINEARITY -If adjustment of the vertical 

hold, height or linearity controls will not correct this con-

dition, any of the following may be the cause. 

1. Vertical output transformer (T-8) defective. 

2. Capacitors C-73A or C-73B defective. 

3. V-13 (6SN7-GT) or V-14 (6K6-GT) defective, check 

voltages. 

4. Excess leakage or incorrect value in capacitor C-64. 

5. Low plate voltages. Check rectifier tubes and cap-

acitors in B supply circuits. 

6. Capacitor C-65 defective. 

POOR HORIZONTAL LINEARITY-If adjustment of the Hori-

zontal drive control does not correct this condition, check 

the following: 

1. Check or replace horizontal output tubes V18 & V-21. 

2. Check or replace damper tube V-19 (6W4-GT). 

3. Check capacitor C-82 for defects. 

TRAPEZOIDAL OR NONSYMMETRICAL RASTER 

1. Improper adjustment of focus coil or ion trap magnet. 

2. Defective yoke. 

3. Open condenser 

RASTER; NO IMAGE, BUT ACCOMPANYING SOUND -This con-

dition can be caused by: 

1. No signal on picture tube grid. Check picture I-F 

amplifier tubes V-6, 7 and 8 (6AG5's), second de-

tector V-9A (6AL5) and video amplifiers V-10 ( 12AT7) 

and V-11 ( 12AU7). 

2. Bad contact to picture tube grid ( lead to socket bro-

ken). 

SIGNAL APPEARS ON PICTURE TUBE GRID BUT IMPOSSIBLE TO 

SYNCHRONIZE THE PICTURE VERTICALLY AND HORIZONTALLY 

-A condition of this nature can be caused by: 

1. Defective sync amplifier and separator V-11 ( 12AU7-

V-10 ( 12AT7) or V-13 (6SN7-GT). 

2. If tubes are O.K. check voltages, and associated cir-

cu:ts. 

3. AGC system inoperative. Check V-12 (6AU6) AGC 

tube and associated circuits. 

SIGNAL ON PICTURE TUBE GRID AND HORIZONTAL SYNC ONLY 

-If this condition is encountered, check: 

1. Vertical integrating network capacitors C-55, C-56, 

and C-57; and resistors R-56, R-57 and R-58. 

2. Vertical hold control R-60 defective. 

C-85 on horizontal yoke coil L-21. PICTURE STABLE BUT WITH POOR RESOLUTION -If the pic-

ture resolution is not up to standard, it may be caused by 

any of the following: 

WRINKLES ON LEFT SIDE OF RASTER -This condition can be 

caused by: 

Defective yoke due to C-85 (internal in yoke assembly) 

1. Defective picture detector V-9A (6AL5) or video amp-

2. Open video peaking coil. Check all peaking coils L-9, 

L-10, L-11, L-12 and L-13 for continuity. Note that L-10 

and L-12 have shunting resistors. 

3. Leakage in V-11 ( 12AU7) grid capacitor C-90. If 

the above components are not found to be defective, 

check the following: 

1. Check all potentials in video circuits. 

2. Check picture tube grid circuit for poor or dirty con-

tact. 

3. Check adjustment of focus control R-81. It should be 

effective on either side of proper focus. 

4. Check and realign, if necessary, the picture I-F and 

R-F circuits. 

PICTURE SMEAR: 

1. Normally, smear can be attributed to phase shift at 

the low frequency end of the video characteristic. 

This can be caused by improper values of resistors 

and capacitors in the video circuits. Check for grid 

current on video output tube V-11 ( 12AU7). 

2. This trouble can also originate at the transmitter. 

Check reception from another station. 

3. Check and realign, if necessary, the picture I-F and 
R-F circuits. 

PICTURE JITTER: 

1. If regular sections at left of the picture are displaced, 

replace the horizontal output tubes V-18 or V-21. 

2. Vertical instability may be due to loose connections 

or noise received with the signal. 

3. Horizontal instability may be due to unstable trans-

mitted sync or to noise. 

lifier V-10 ( 12AT7) and V-11 ( 12AU7). 4. Check receiver AGC system for proper operation. 

ALIGNMENT PROCEDURE 
TEST EQUIPMENT - To service this receiver properly, it is 
recommended that the following test equipment be avail-

being wrong value or open. This component is mounted able: 

in rear of yoke assembly. 

SMALL RASTER -This condition can be caused by: 

1. Low -{- B or line voltage. 

R-F SWEEP GENERATOR meeting the following requirements: 
(a) Frequency ranges: 

18 to 30 mc, 10 mc sweep width 
40 to 90 mc, 10 mc sweep width 
170 to 225 mc, 10 mc sweep width 

(b) Output adjustable with at least . 1 volt maximum. 
(c) Output constant on all ranges. 
(d) Flat output in all attenuator positions. 

2. Insufficient output from horizontal output tubes V-18 CATHODE-RAY OSCILLOSCOPE preferably one with a wide 

band vertical deflection and an input calibrating source. 

SIGNAL GENERATOR to provide the following frequencies: 
3. Insufficient output from vertical oscillator V-13 or 

vertical output tube V-14. Replace tubes. 

or V-21. Replace tubes. ** 

(Output on these ranges should be adjustable and at 
least . 1 volt maximum.) 

(a) intermediate alignment frequencies: 

"17.0 
20.2 
22.7 

**24.1 
25.7 
27.7 
21.7 
4.5 

adjacent picture trap 
adjacent picture trap 
first picture I-F coil 
third picture I-F coil 
second picture I-F coil 
adjacent sound trap 
sound trap (takeoff) 
video trap 

* This frequency is not used in receivers with the turret 
type tuner. 

If turret type tuner is used the frequency will be 
23.7 mc. 

TV2 -.. - 
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(b) Radio frequencies: 

Channel 
Number 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

ALIGNMENT PROCEDURE (contiftued) 

Picture Sound 
Carrier Carrier 

Freq. Mc. Freq. Mc. 

55.25 59.75 

61.25 65.75 

67.25 71.75 

77.25 81.75 

83.25 87.75 

175.25 179.75 

181.25 185.75 

187.25 191.75 

193.25 197.75 

199.25 203.75 

205.25 209.75 

211.25 215.75 

HETERODYNE FREQUENCY METER with crystal calibrator if the 

signal generator is not crystal controlled. 

ELECTRONIC VOLTMETER and a high voltage probe for use 

with this meter to permit measurements up to 20 kilovolts. 

SERVICE PRECAUTIONS - To service the receiver remove the 

chassis from the cabinet. To do so, remove the knobs, the 

cabinet back, the antenna terminal board at rear of 

cabinet and the 5 chassis mounting bolts. The chassis 

may be serviced with the picture tube in place pro-

vided the chassis is turned on its side with the power 

transformer on the bottom. The weight of the chassis will 

be supported against the high voltage housing. 

CAUTION: Do not permit the kinescope second-anode 

lead to become shorted to the chassis. To do so will cause 

a considerable overload on the high voltage filter resistor 

R-79 on 12 1/2" receivers or R-97 on 16" receivers. 

rig. 14-Tube layout- 16" Pin Tube Receivers 

V-t0 

PICTURE TUBE 

DANGER 
FRAGILE PICTURE TUÉE /3 
DANGEROUS TO SERVICE. REFER 
SERVICING TO QUALIFIED SERVICEMAN. 

Fig. 15-Tube Layout- 12 12" Pix Tube Receivers 

i.•zo 
PICTURE TUBE 

DANGER 
FRAGILE GLASS PICTURE TUBE IS 
DANGEROUS TO SERVICE. REFER 
SERVICING TO QUALIFIED SERVICEMAN. 

r-4.5 jel..7. -eSer _:\ 

-I RD PIP 1•E" s 

T-4 
20.2 1.11.....lhtz 

Ti 521L 4kir  
SOUND (pp, FOR 

TRANS Aar GAIN) 

21.1 
(41),À FOR 
MAX. GAIN) 

L-5 
T-2 SOUND DISC. SCOOUINLD un- OFF 

TRANS 

couveRrea sr pa 
PLATE TRAP pp mom 

CT USED IN TURRET nn TUNE 

1:2-'42 \  
COPPER TER 
PLATE COIL 

Fig. 16. Top Chassis 

Video and Audio I-F Adjustments 

A. CW Carrier into Converter Grid. 

VTVM with filter in lead of 

10 K ohms and 5000 uuf con-

nected to pic. det. load resis-

tor, (R-31) 4700 ohms, in 

series with peaking coil ( L-9) 

from Pin 7 of 6AL5. Input 

level shculd be such that output is less than 2 volts DC. 

ALIGNMENT PROCEDURE 

PIX I-F 

10 K 

FREQUENCY 

2 
Fig. 

1 
5000 T  vrvm 

 o 
2569 

18-VTVM Connections 

ADJUST 

1. 20.2 Adjacent pix trap (T-4) - (3rd 

P- IF Cathode Coil) (above chas-

sis) for minimum dc at picture 

detector. 

2. 22.7 1st pix IF (L-5) (Sound Take-off 

Coil) primary (below chassis) for 

maximum dc at picture detector. 

3. 25.7 2nd pix IF (L-24) (top of chassis) 

for maximum dc at picture det. 

MODELS 05TV2-43-8950A, 
05TV2-43-9010A 

V-3 
o oo. 

21.7 MC 1 
ADJ. FOR ZERO 
DC AT PIN .1 OF V-3 

21.7 MC 
ADJ. FOR MAX. GAIN 

L-5 
SOUND 

T-2 TAKE OFF 
SOUND COILL 
DISC. 
TRANS. Fi\ 

T-1 
SOUND I- F TRANS. 

2 ND PIX. I-F COIL 

L-7 
3 RD PIX. TRANS. 

it1.91 T-7 
j HORIZONTAL FREQUENCY ADJUSTMENT 

NOTE: 
USED ONLY IN 12 1" PICTURE TUBE RECEIVERS 

2 

REAR APRON TI4 $561 

Fig. 17-Bottom Chassis 

Video and Audio I-F Adjustments 

FREQUENCY 

4. 24.1 (Switch 

Type Tuner) 

23.7 (Turret 

Type Tuner) 

ADJUST 

_f 

3rd pix IF ( L-7) (below chassis) 
for maximum dc at picture de-

tector. 

5. 27.7 2nd pix IF (L-24) transformer 
(below chassis) for minimum dc 

at picture detector. 

6. 21.7 Sound Take-off Coil (L-5) ( 1st 
picture IF) (top of coil) For mini-

mum dc at picture detector. 

7 21.7 3rd pix IF ( L-7) (top of can) ad-

just for minimum dc at picture 

detector. 

8. 17 MC Converter plate trap coil (L-31 

(2 volts required) for minimum dc at pic. detector. 

'Step 8 omitted in Receivers with turret type tuner. 
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ALIGNMENT PROCEDURE (continued) 

B. I-F Sweep Generator into converter grid (through tube 
shield insulated from chassis) with markers at 21.7 MC, 
and 26.2 MC. 

Connect oscilloscope probe to plate of 1st I-F tube 
V-6 (Pin 5 of 6AG5). 

Ground A-G-C Line. 

Fig. 19— Oscilloscope Connection 

SWITCH TYPE TUNERS 
Adjust converter plate coil ( L-2) and 1st Pic. I-F grid 
coil (L-4) (top of chassis) to give the response shown 
below in figure 20. 

A slight re-adjustment of L-3 converter plate trap may 
be necessary. 

TURRET TYPE TUNERS 
Adjust converter plate coil ( L-2) to give response shown 
in dotted line in figure 20. 

2570 

Fig. 20— Response Curve 

C. With same I-F sweep input, connect scope probe to 
second detector ( junction of peaking coil ( L-9) and 
4700 ohm resistor ( R-31) off Pin 7, 6AL5). Input should 
be adjusted to give 2 volt P to P output. 

Apply 3 V, bias (dc) to AGC line. (battery). 

10 K _rt 

5000 
MMF. 

2575 

Fig. 21 — Oscilloscope Connection 

SH/ELDED CABLE 

SCOPE 

Observe overall I-F response, which should be as 
shown in Figure 22. Slight touch-up may be required. 

22.6 25.25 

22.4 26.2 

21.7 

50% 

25 71 

Fig. 22 Overall Response Curve 

D. Sweep generator with balanced 300 ohm output into 

antenna for each channel. Adjust fine tuning to receive 

sound and observe overall response at second detector 

as in C. above. 

If 26.2 marker is not at 50% point, a slight touch-up 

of 2nd Pix-IF transformer (L-24 on top of chassis) 

is required. 

If there is a noticeable peak near 23 MC, a slight 

touch-up of 1st Pix-IF transformer ( L-5 sound take-off 

coil on bottom of chassis) is required. 

If the top of the curve is tilted, a slight re-adjustment 

of the. 3rd Pix-IF transformer L-7 (bottwn of chassis) 

may be necessary. 

AUDIO I-F 

With 21.7 CW Carrier into converter grid as in A., and 

VTVM connected to terminal "C" of sound discriminator 

transformer, adjust sound I-F transformer (T-1) pri. and 

sec., and pri. (top of can) of discriminator (T-2) for max. 

dc. Input should be adjusted for 2 volts out. 

Connect VTVM to Pin 1 of 6AL5 discriminator and adjust 

secondary of discriminator (T-2) (bottom of can) for cross-

over. ( Zero voltage). 

VIDEO 

With 4.5 MC CW Carrier from a high impedance source, 

(10,000 ohms in series with generator), into grid of 1st 

video tube ( Pin 7 of 6AL5 second detector) and VTVM 

on picture tube grid, tune 4.5 MC trap L-8 (top of chassis) 

for minimum response. 

REPLACEMENT PARTS LIST (16" PIX TUBE) 
Ref. No. DESCRIPTION Part No 

C-1 
C-2 
C-3 
C-4 
C-7 
C-8 
C-12 
C-15 
C.26 
C-27 
C-28 
C-32 
C-33 
C-35 
C-46 
C-47 
C-48 
C-49 
C 50 
C-51 
C-66 
C-67 
C-88 
C 5 
C-6 
C-19 
C-24 
C-29 
C-34 
C-76 
C-9 
C-17 
C-16 
C-55 
C-57 
C-18 
C-41 
C-43 
C-53 
C-83 
C-89 
C-90 
C-91 
C-20 
C 59 
C-72 
C-21 
C-69 

CAPACITORS 

Capacitor, Ceramic; 1000 mmf  47X519 

Capacitor, Ceramic; 68 mmf  47X501 

Capacitor, Molded Mica, 270 mmf  47X445 

Capacitor, Ceramic; 5000 mmf  47X507 

Capacitor, Tubular, .005 mf 200 V  8655)2 

Capacitor, Tubular; .05 mf 400 V  067533 

Capac:tor, Tubular; . 01 mf 200 V  B65103 

Capacitor, Tubular .05 mf 200 V  B65503 

C-22A 40 mf 50 V 
C-228 ¡ Capacitor, Dry Electrolytic; 10 mf 450 V . . 45X375 
C-22C 10 mf 450 V 
C-23 Capacitor, Tubular; .005 mf 600 V  F65502 
C-25 Part of L-5 ( Sound Take-Off Coil) 
C-30 Part of L-24 ( 2nd Pix Trans.) 
C-31 Capacitor Molded Mica; 47 mmf 500 V  47X565 
C-36 Part of L-7 ( 3rd Pi,, Trans.) 
C-37 Capacitor, Ceramic; 5 mmf 500 V  47X562 
C-38 Capacitor, Molded Mica; 360 mmf 500 V . 47X568 
C-39 Capacitor, Ceramic; 43 mmf 500 V  47X563 
C-40 Capacitor, Dry Electrolytic; 5 mf 25 V  45X378 
C-42 Capacitor, Tubular; . 1 mf 600 V  F65104 
C-44 Caparttor, Tubular; . 1 mf 400 V  065104 

C-45 Capacitor, Tubular; . 1 mf 200 V  865104 
C-52 

C-84 ¡ Capacitor, Tubular; mf 200 V  865504 
C-93 

C-54 Capacitor, Molded MIca; 1000 mmf 1000 V. 47X569 
C-55 Capacitor, Tubular; .002 mf 200 V  865202 
C-58 Capacitor, Moldel Mica; 4700 mmf  47X543 

C-60 
C-70 1 

Capacitor, Molded Paper; . 01 mf 400 V . 46X410 

C-61A I 80 mf 450 V 
C-618 1 Capacitor, Dry Electrolytic; 30 mi 450 45X376 
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Ref. No. DESCRIPTION Port No. 

C-62A 1 80 mf 450 V 
C-62 B 30 mf 450 V 

Capacitor, Dry Electrolytic;  45X376 

C-64 Capacitor, Tubular; .02 mf 600 V  Fo5203 
C-65 Capacitor, Tubular; . 25 mf 400 V  D65254 

Capacitor, Tubular; .05 mf 600 V  F67503 
C-81 I 
C-71 Capacitor, Molded Mico; 330 mmf 500 V . . 47X570 
C-73A I 40 mf 50 V 
C-73 B ! Capacitor, Dry Electrolytic; 10 rilf 450 V 45X375 

C-73C ( 10 mf 450 V 
C-75 Capacitor, Molded Mica; 390 mmf 500 V . 47X571 
C-77 Capacitor, Trimmer; 40-370 mmf  17A261 

C-78 Capacitor, Tubular; .35 mf 200 V  B65354 
C-79 Capacitor, Molded Mica; 3900 mmf 500 V 47X572 
C-80 Capacitor, Ceramic; 12 mmf 2500 V  47X574 
C-82 Capacitor, Tubular; .25 mf 200 V  B65254 
C-85 Part of Deflection Yoke 
C-86 Capacitor, Hi Voltage; 500 mmf 20,000 V .. 47X560 
C.87 Part of Tuner Assembly 
C-94 Capacitor, Dry Electrolytic; 30 mf 450 V ---- 45X379 

R-1 1 
R-2 I 
R-3 I 
R-5 
R-8 
R-24 
R-26 
R-27 
R-65 
R-4 
R-6 
R-17 
R-36 
R-73 
R-89 
R-7 
R-23 I 
R-37 I 
R.39 
R 56 
R-113 
R-9 
R-10 
R-53 
R-55 
R-61 
R-70 
R-72 
R-109 
R-112 
R-11 
R-12 1 
R-106 1 
R-13 / 
R-44 1 
R-14 
R-15 / 
R-35 I 
R-16 
R.18 
R.19 
R-20 
R-21 
R-22 

R-25 1 
R-28 I 
R-92 
R-93 
R-29 
R-30 1 
R-43 
R-80 
R-88 I 
R-108 

RESISTORS 

Resistor, Carbon; 1 K ohms 0.5 W.  B85102 

Resistor, Carbon; 82 ohms 0.5 W.  B84820 

Resistor, Carbon; 470 K ohms 0.5 W  B85474 

Resistor, Carbon; 22 K ohms 0.5 W.  B84223 

Resistor, Carbon; 100 K ohms 0.5 W  B84104 

Resistor, Wirewound; 5.1 ohms 0.5 W.  43X239 

Resistor, Carbon; 68 K ohms 0.5 W.  B84683 

1 megohm On-Off Volume 
Resistor, Variable' 3 K ohms Contrast .... 78X4 

Resistor, Carbon; 10 megohms 0.5 W.  B85105 

Resistor, Carbon; 270 K ohms 0.5 W.   

Resistor, Carbon; 470 ohms 1.0 W.   
Resistor, Carbon; 1 K ohms 2.0 W.   
Resistor, Carbon; 47 ohms 0.5 W.   
Resistor, Carbon; 8.2 K ohms 0.5 W. 
Resistor, Carbon; 33 ohms 0.5 W.   
Resistor, Carbon; 12 K ohms 0.5 W.   

B85274 

C84471 
D84102 
1383470 

 B83822 
B83330 
B83123 

Resistor, Carbon; 150 ohms 0.5 W.  1384151 

Resistor, Carbon; 330 ohms 0.5 W.  B84331 

Resistor, Carbon; 2.2 K ohms 0.5 W  884222 

REPLACEMENT PARTS LIST Cont. (16- PIX TUBE) 

Ref. No, DESCRIPTION Part No, 

R-31 
R-74 
R-79 
R-32 
R 33 
R-34 
R-38 
R-40 
R-45 
R-52 
R-62 
R-69 
R-41 
R-50 
R-42 
R-46 
R-94 
R-95 
R-47 
R-48 
R-49 
R-51 
R-54 

R-57 1 
R-58 
R-64 j 
R-59 Resistor, Carbon; 1.5 megohms 0.5 W.  B84155 
R-60 Resistor, Variable; 1 megohm 

(Vert. Hold Control)  40X298 
R-63 Resistor, Variable; 2.5 megohms 

(Height Control)  40X293 
R-66 1 
R-67 1 
R-68 Resistor, Carbon; 3.3 megohms 0.5 W.  685335 
R-71 Resistor, Carbon; 4.7 megohms 0.5 W.  685475 
R-75 Resistor, Carbon; 1.5 K ohms 0.5 W.  684152 
R-76 Resistor, Carbon; 270 ohms 0.5 W.  B85271 
R-77A 
R-77B 

R-78 Resistor, Wirewound; 3.9 ohms 0.5 W  43X251 
R-81 Resistor, Variable; 6.5 K ohms ( Focus Control) 40X302 
R.82 Resistor, Wirewound; 500 ohms 10.0 W.  43X245 
R-83 Resistor, Wirewound; 1 K ohms 10.0 W.  43X248 
R-84 Resistor, Wirewound; 10 K ohms 5.0 W.  43X247 

R-85 Resistor, Carbon; 270 K ohms 0.5 W  684274 
R-86 Resistor, Carbon; 27 K ohms 0.5 W  884273 
R-87 Resistor, Variable; 5 K ohms 

(Vert. Linearity Control)  40X294 

Resistor, Carbon; 220 ohms 2.0 W.  D84221 
R-91 1 

R-96 Resistor, Wirewound; 22 K ohms 5.0 W. . 43X253 
R-97 Resistor, Carbon; 1 megohm 1.0 W  C85105 
R.98 Resistor, Carbon; 10 K ohms 1.0 W.  C84103 
R 99 Resistor, Carbon, 18 X ohms 1.0 W.  C84183 
R.100 Resistor, Carbon; 100 K ohms 2.0 W.  D84104 
R•101 Resistor, Carbon; 5.6 K ohms 1.0 W.  C84562 
R-102 1 

Resistor, Carbon; 22 ohms 1.0 W.  C84220 R-103 1 
R-107 Part of Tuner Assembly 
R-110 Resistor, Variable; 50 K ohms 

(Horiz. Hold Control)  40X299 
R•111 Resistor, Carbon; 47 K ohms 0.5 W.  B85473 

R 114 Resistor, Carbon; 2.2 megohms 0.5 W. B84225 
R-115 Resistor, Carbon; 3900 ohms 2.0 W  D84392 

Resistor, Carbon; 4.7 K ohms 0.5 W.   13133472 

Resistor, Carbon, 5.6 K ohms 0.5 W.  1383562 
Part of L-10 
Resistor, Carbon; 2.7 K ohms 1.0 W.  C83272 
Resistor, Carbon; 33 K ohms 0.5 W.  1384333 

Resistor, Carbon; 1 megohm 0.5 W.  684105 

Resistor, Carbon; 10 K ohms 0.5 W.  1384103 

Resistor, Carbon; 12 K ohms 0.5 W  1384123 

Resistor, Carbon; 100 ohms 0.5 W  1384101 

Resistor, Carbon; 820 K ohms 0.5 W.  684824 
Resistor, Carbon; 47 K ohms 0.5 W.  B84473 
Part of L-12 
Resistor, Carbon; 3.9 K ohms 1.0 W  C83392 
Resistor, Variable; 500 K ohms 
(Brightness Control)  40X297 

Resistor, Carbon; 8.2 K ohms 0.5 W.  B84822 

L-1 I 
L-16 
17 

L-18 I 

Resistor, Carbon; 3.3 K ohms- 0.5 W.  1383332 

Part of Deflection Yoke 

TRANSFORMERS AND COILS 

Filament Choke  9A2033 

MODELS 05TV2-43 -8950A, 
05TV2-43 -9010A 

Ref. No. DESCRIPTION Part No. 

L-2 Part of Tuner (See Miscellaneous) 
1..3 Converter Plate Trap  9A2059 
1.-4 1st Pix I.F. Grid Coil  9A2072 

L-5 Sound Take Off Coil  9A2076 
L-6 Plate Choke  9A1979 
L-7 3rd Pis I.F. Trans.  9A2071 
L-8 4.5 MC Trap  9A2074 
L-9 Peaking Coil  9A2090 
1-10 Peaking Coil  9A2086 
L-11 Peaking Coil  9A2088 
L-12 Peaking Coil  9A2089 

L.13 Peaking Coil  9A2087 
1-14 Filter Choke  52X88 
L-15 Focus Coil  9A2081 
L-19 1 
L-20 1 Part of 9A2080 Deflection Yoke Assembly 
L-21 I (See Miscellaneous) 
L-22 I 
L-23 Horizontal Size Control  9A2075 

L-24 2nd Pix I.F. Trans.  9A2055 
L-25 Horizontal Frequency  9A2096 
T-1 Sound I.F. Trans.  9A1986 
T-2 Sound Disc. Trans.  9A2049 
1.3 Audio Output Trans.   51X146 
T-4 Cathode Trap Assembly  9A2073 
T-5 Power Trans.  53X302 
T-6 Vert. Oscillator Trans.  54X5 
T-8 Vertical Output Trans.  51X147 
T-9 High Voltage Trans.  53X303 

MISCELLANEOUS 
Ion Trap Magnet  2A401 
Tube Socket ( Octal)  3A303 
Tube Socket ( miniature)  3A428 
Tube Socket ( 12AU7)  3A453 
Tube Socket ( H. V. Rectifier)  3A454 
Tube Socket ( 12AT7)  3A455 
Deflection Yoke Assembly  9A2080 
Knob (Channel Selector)   10A741 
KnDb ( Fine Tuning)  10A742 

Knob (Contrast)   10A752 
Knob (Off-Volume)   I0A753 
Spea!(er 12" P.M. (Console)   I2A490 

12A497 
R. F. Tuner Assembly (Turret Type)  25A1070 
R. F. Tuner Assembly (Switch Type)  25A1074 
Escutcheon ( Off-Volume and Contrast)  4X1029 
Escutcheon ( Tel. Knob)  4X1065 
Pix Mask  4X1077 
Front Panel Cover  4X1080 
Rubber Cushion (Mtg. Pix Tube)  8X217 
Tube Insulator   11X145 
Cabinet Back & Power Cord Assembly ( With Stud)  S- 14X19 
Cabinet Back & Pov.er Cord Assembly ( Less Stud)  S- 14X23 
Ventilator erille   14X485 
Tube Socket ( Pix Tube)   13X772 
Fuse ( 1 4 Amp.) 250 V  16X145 
Tube Holder Bracket Assembly   16X136 
Tube Cradle 1 Part of 16X136   I6X137 
Strap Assembly Tube  16X138 
Tube Clip Bracket   16X139 
Strap Mtg. Brk't Assembly Assembly   16X140 

Pix Crystal   17X113 
Wing Screw ( Mtg. Def. Yoke)  20X1558 
Eyelet ( Screwdriver Guide) 1 Mtg.   2GX1646 
No. 10-32 x 1-3 4 Fillister Head ;- Focus   
Steel Machine Screw i Coil   

Tube Mtg. Bracket ( Right Hand)  25X1665 
Tube Mtg. Bracket ( Left Hand)  25X1666 

Tube)  25X1667 

Speaker 6" PM. (Mantel)   

Support Bracket (Mtg. Rear Pix 
Spring (Mtg. Focus Coil)   
Ground Spring   
Tube Shield   
Tube Shield ( 12AT7)   

28X578 
28X587 
32X390 
32X401 
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100 0 

121.2 inch PICTURE TUBE MODELS 

V- I 

L-3 
CONVERTER 
PLATE TRAP 

C•5 

__" 
1 

; c-i OP or 
1000 I 

I. 

ON OREN 
3777,17 Os 

; R-104 
I o •",'>•A/1 

C 2 4e .1= 5.66 
1000 C8817 

lo 

FE 
C 4 

R 3 
1 h 

ALL RESISTANCE VALUES 
IN OHMS 6•1000 

41.0 C 

L-1 

o 
SL ASO 

o 
81 ANN 

R-F UNIT 

TO R-F .4. G C. 

ALL CAPACITANCE 
VALUES LESS THAN 1.0 
IN ME AND ABOVE 1.0 IN 
IMF_ UNLESS 
OTHERWISE NOTED 

COIL RESISTANCE 
VALUES LESS THAN 
1.0 OHM, ARE NOT SHOWN 

IN SOME RECEIVERS 
TERMINALS ON THE 
TRANSFORMERS ARE 
MARRED NUMERICALLY 
INSTEAD OF 
ALPHABETICALLY. 

_ 23 NOT USED IN SOME RECEIVERS. 
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o I 
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C-46 1  
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L-3 
C-5 

_68.ff 

i 1- 3- 

11E. 1.."-----.. I r0" I OF 
i r4RANNAL 

tç 7730 Li 

I  

I5rRIP ON BACA 

' II  
C-2 ..,' . 5.66 
7003 I I«±. 

Fi.C.-131 
N> 10 

ALL RESISTANCE 
VALUES IN OHMS 
6.100". 

ALL CAPACITANCE 
VALUES L: SS THAN 
10 IN MF AND ABOVE 
1.0 IN 111AF UNLESS 
OTHERWISE NOTED 

COIL RESISTANCE 
VALUES LESS THAN 
10 OHM. ARE NOT 
SHOWN 

IN SOME RECEIVERS 
TERMINALS ON THE 
TRANSFORMERS ARE 
MARKED NUMERICALLY 
INSTEAD OF 
ALPHABETICALLY. 
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16 inch PICTURE TUBE MODELS 
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SPECIFICATIONS 

OVER-ALL DIMENSIONS: Height l9 4 inches 

Depth.  20 13e inches 
Width 17% inches 

ELECTRICAL RATING: Frequency  60 cycles 
Voltage 115 volts 
Wattage 150 watts 

=  

INTERMEDIATE FREQUENCIES: Television Video 45.75 MC 
Television Audio 4.5 MC 

AUDIO POWER OUTPUT: 

LOUDSPEAKER: 

ANTENNA: 

Undistorted 1.0 watt 
Maximum 2  0 watts 

Type Alnico PM Dynamic 
Cone Diameter 5% inches 
Voice Coil Impedance 

(400 cps) 3  2 ohms 

Built-in Antenna System 
External Antenna: 
Type Folded Dipole or equ. 
Impedance 300 ohms 

R-F FREQUENCY RANGE: Selector 
Switch 
Position 

No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

Fre-
quency 
Range 

Sound 
Car-
rier 

Megacycle 

54-60 
60-66 
66-72 
76-82 
82-88 
174-180 
180-186 
186-192 
192-198 
198-204 
204-210 
210-216 

55.25 
61.25 
67.25 
77.25 
83.25 

175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

59.75 
65.75 
71.75 
81.75 
87.75 
179.75 
185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

TUBES 
CRYS-
TAL 

Symbol Purpose Type 

VI 
V2 
V3 
V4 
V5 
V6 
V7 
V8 
V9 

VIO 
VII 
V12 

V13 
V14 
V15 
V16 
V17 
V18 
V19 
V20 
Y1 

1st RF Amplifier  
2nd RF Amplifier  
Converter Oscillator  
1st Video IF Amplifier  
2nd Video IF Amplifier  
3rd Video IF Amplifier.  
Video Amplifier  
Picture Tube  
Vertical Sweep Generator and 
Output  

Sync Amplifier and Clipper  
Horizontal Discriminator.. . 
Horizontal AFC and Sweep 

Oscillator  
Horizontal Output  
High Voltage Rectifier  
Damper  
Audio IF Amplifier  
Audio Limiter and Amplifier  
Audio Detector  
Audio Amplifier  
Audio Output  
Video Detector (crystal)  

6AB4 
6BC5 
12AT7 
6BC5 
6BC5 
6BC5 
12AT7 
12LP4A 

12SN7GT 
6SL7GT 
6AL5 

12SN7GT 
19BG6 
1B3G/8016 
25W4GT 
6AU6 
6AU6 
6AL5 
6SQ7 
25L6GT 
1N64 

R-F 

AMPLL 

R-F UNIT 

R- F 
AMPLI CONV. 

OS C. 

Fig 1 Block Diagram, Model 1217 
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CAUTION NOTICE 
THE REGULAR 8+ VOLTAGES ARE DANGEROUS AND PRECAUTIONS SHOULD BE OBSERVED WHEN THE CHASSIS IS REMOVED FROM 

THE CABINET FOR SERVICING. THE HIGH VOLTAGE SUPPLY ( 10,000 VOLTS) AT THE PICTURE TUBE ANODE WILL GIVE AN UNPLEASANT 
SHOCK BUT DOES NOT SUPPLY ENOUGH CURRENT TO GIVE A FATAL BURN OR SHOCK. HOWEVER, SECONDARY HUMAN REACTIONS TO 
OTHERWISE HARMLESS SHOCKS HAVE BEEN KNOWN TO CAUSE INJURY. SINCE THE HIGH VOLTAGE IS OBTAINED FROM THE 8+ VOLT-
AGE, CERTAIN PORTIONS OF THE HIGH VOLTAGE GENERATING CIRCUIT ARE DANGEROUS AND EXTREME PRECAUTIONS SHOULD BE 
OBSERVED. 

THE PICTURE TUBE IS HIGHLY EVACUATED AND IF BROKEN, GLASS FRAGMENTS WILL BE VIOLENTLY EXPELLED. IF IT IS NECESSARY 
TO CHANGE THE PICTURE TUBE OR TO REMOVE CHASSIS FROM CABINET ALWAYS WEAR SAFETY GOGGLES. 

GENERAL INFORMATION 

The General Electric Model 12T7 is a table model type tele-
vision receiver providing reception on all twelve commercial 
television channels. The picture is produced on a 12 1,2-inch pic-
ture tube with electromagnetic deflection. 

Features of this television receiver include a built-in antenna, 
a two stage r-f amplifier, balanced input impedance, selenium 
type rectifier, intercarrier sound system, ratio detector, efficient 
high voltage supply for picture tube, automatic frequency con-
trol for horizontal sweep synchronization. The head-end assembly 
which contains the r-f amplifier, the oscillator and converter 
section is mounted on a separate chassis which is isolated from 
the main chassis and is readily demounted. The local oscillator 
operates on the high-frequency side of the r-f channel frequencies 
for all channels. The r-f amplifier uses stagger tuned circuits on 
both high and low channels. 
The video i-f is stagger tuned to pass the video i-f of 45.75 mc 

and the sound carrier of 41.25 mc. As this receiver uses intercar-
rier sound i-f, the video signal is detected at YI as well as a 4.5 mc 
FM television sound signal which is the beat frequency between 
the 45.75 mc video i-f and the 41.25 mc sound carrier. 
The horizontal and vertical sync signals are available at the 

plate load of V7B and fed into the sync amplifier and clipper, 
V10. The vertical sweep generator and output (V9) is a 12SN7 
connected as a multivibrator. The horizontal sync circuit con-
tains a 6AL5 (V11) tube which is the automatic frequency con-
trol discriminator and a reactance tube (V12A) which is one sec-
tion of a 12SN7 tube. 
Tube section V12B operates as a sine-wave oscillator and saw-

tooth generator. V13 is a type 19BG6 tube which serves as the 
horizontal sweep output tube. V15 (25W4GT) is a damper tube 
in the horizontal sweep output circuit. V14 (1B3GT/8016) is a 
rectifier tube to supply high-voltage d-c from the kick voltage dur-
ing the retrace period of the horizontal sweep developed at the 
horizontal output transformer, T351. 
The 4.5 mc FM sound signal is taken from the diode load of 

YI and is fed into tube V16 (6AU6) which is a sound i-f amplifier. 
Tube V16 is coupled by a transformer T401 to the tube V17 

(6AU6) which is a limiter amplifier. Tube V17 is coupled to 
tube V18 (6AL5) ratio detector by the ratio detector trans-
former T402. The television audio is then amplified by V19 
tube (6SQ7) and coupled to the audio output tube V20, (25L6GT) 
and then to the loudspeaker through the output transformer 
T403. 
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Fig. 2. Preset Controls 

INSTALLATION AND SERVICE A DJU SIM ENTS 
NOTE: ALWAYS WEAR SAFETY GLASSES WHEN HANDLING PICTURE TUBE. 

RECEIVER INSTALLATION 
The receiver leaves the factory with the picture tube installed. 

Use care to unpack the receiver. For shipping purposes, the 
rectifier tube IB3GT is secured in its socket by means of a rubber 
band and the horizontal output Type 19BG6 to its socket with a 
piece of glass tying tape. However, it is not necessary to remove 
rubber band and tying tape when installing the receiver, but they 
should be removed the first time the chassis is taken out of the 
cabinet for service. The two tubes are easily accessible by open-

:noc CUSHION 

ACTuRE TUBE 
mTG. STRAP 

s,..TL.BE TOLERANCE 
ADJUSTMENT SCREW 

TUBE 

ing the hinged high voltage compartment shield. 
In order to prevent damage to the picture tube during transit, 

the focus coil is moved close to the yoke assembly and a shipping 
sleeve is slipped between the focus coil and the tube neck. 
Loosen all wing nuts on the focus coil bracket, remove the ship-
ping sleeve and move the focus coil back. Then focus and center 
the picture using a temporary power cord. (See Preset Control 
Adjustments.) 

/. This receiver incorporates a built-in antenna system which 
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allows reception without the use of an outdoor antenna installa-
tion in many locations. In order to obtain best reception it is 
advisable to observe the reception in various locations of the 
room. 

2. In case an outdoor antenna has to be used, the antenna 
lead-in should be as short as possible. The built-in antenna is 
connected to the dipole terminal, therefore, it is necessary to dis-
connect the wires of the built-in antenna altogether and connect 
the transmission line (impedance 300 ohms) of the outdoor 
antenna installation to the dipole terminals. Any type of antenna 
system may be used as long as it is connected through a balanced 
transmission line to the 300 ohm input of the receiver. The choice 
of the antenna depends on the operating area of the receiver, the 
number and location of stations to be received. In order to avoid 
multiple images (ghosts) and interferences, careful experimenta-
tion with the antenna system is necessary to obtain satisfactory 
reception. These problems may be aggravated in fringe areas and 
sometimes an elaborate installation has to be made to obtain 
satisfactory results. 

Lightning Protection-All outdoor antenna installations must 
conform to certain standards as set up by the National Electric 
Code which is usually supplemented by Local Code requirements. 
In general, some of the requirements are as follows: 

1. The metal mast supporting the antenna should be per-
manently and effectively grounded. Use a ground wire of minimum 
size as specified in the Local Code. 

2. An approved television lightning arrester must be used with 
the antenna lead-in conductors at a point of entrance to the 
building. If shielded lead-in cable is used, the shield may be per-
manently grounded in lieu of using the lightning arrester. 
For detailed information on antenna installations, refer to 

Chapter XIII of the Television Course RSM-4-13. 
3. A power outlet providing 115 volts at 60 cycles per second 

must be in easy reach of the television receiver. 
4. Locate so that the room illumination, in daytime or night-

time, falling on the screen of the picture tube may be controlled. 
If this cannot be done, locate the receiver in such a position that 
light from a window does not fall directly on the screen of the 
picture tube. For nighttime use, it is unnecessary to turn out all 
lights when viewing. 

5. Ventilation of the television receiver is very important. 
Slots are provided in the cabinet back and bottom for ventilation. 
These slots should not be obstructed. Do not locate the receiver 
on or too near any heating device. 

PRESET CONTROL ADJUSTMENTS 

(See Figure 2). 

Remove the shipping sleeve between the focus coil and the 
tube neck and move the focus coil backwards towards the tube 
base. Then adjust the ion trap for maximum illumination of the 
screen. The adjustments of the preset controls should be made 
during transmission of a picture and are greatly enhanced by view-
ing a station test pattern. 
I. ION TRAP-After the receiver is turned on, start with the ion 
trap set on the picture neck midway between the focus coil 
assembly and picture tube base. Leaving the receiver with maxi-
mum setting of brightness control without adjusting the ion 
trap might damage the gun structure of the picture tube. Alter-
nately rotate and the move the trap forward and backward along 
the neck of the tube for maximum brightness of the screen. As 
the screen becomes brighter, reduce brightness by adjusting the 
front panel Brightness control. Power should not be applied for 
any great length of time without the ion trap adjusted for some 
illumination. 
2. FOCUS-The focus switch, S401, on the rear panel should be 
set to the position which allows the front control, R421, to focus 
the picture nearest the center of its rotation and to give uniform 
focus over the greatest picture area. 
NOTE: The focus coil should be located as near to the picture 

tube base as possible when centering the picture to give most 
uniform focus. (See Picture Centering.) It is important to readjust 
the ion trap for maximum brilliance after the focus coil has been 
adjusted. 
3. PICTURE TILT-If the picture or raster does not square with the 
picture tube mask, loosen the wing nut at the top of the yoke 
clamping bracket and rotate the deflection yoke in the proper 
direction until the picture squares with the mask. Clamp the 
yoke tightly in place. 
4. PICTURE CENTERING-Centering of the picture or raster is ac-
complished by loosening the wing nuts which secure the focus coil 
and adjusting the position of the focus coil until the raster or the 
picture is centered. 
The focus coil may be moved slightly in various directions: 

it may be moved vertically by loosening the two side wing nuts; 
it may be moved horizontally or rotated about its vertical axis 

by loosening the top wing nut. Furthermore, it may be tilted 
about a horizontal axis by loosening the two side wing nuts. 
When making the adjustment, it is advisable to loosen all   

three wing nuts and make an approximate adjustment bf the 
focus coil. Tighten the three wing nuts enough to maintain the 
focus coil in place but loose enough so it may be moved to a final 
position. After a final position has been found which gives good 
centering of the picture, tighten the three wing nuts securely. 
Do not leave the focus coil set in such a position as to give 

neck shadow at one edge of the picture. (Fig. 13.) 

5. HORIZONTAL HOLD-Rotate the front panel Horizontal Hold 
control R365 to the middle of its range. Adjust the core of the 
rear panel Horizontal Hold control L351 until the picture is 
synced and is phased at the center of the raster. 
The pull in range should be equally distributed either side of 

the front panel horizontal hold control center position. Readjust 
the rear panel hold control if necessary. 
Check pull in sensitivity by switching from an empty channel 

to a station with the receiver properly tuned to that station. 

6. HORIZONTAL LINEARITY-The Horizontal Linearity control 
(L352) adjusts the picture for correct horizontal proportions. 
For best adjustment, use a test pattern and adjust the Horizontal 
Linearity control until the distance from the center of the test 
pattern to the left- and right-hand edges of the test pattern 
measures approximately the same. The adjustment of this con-
trol is very broad and it should be made simultaneously with the 
adjustment of the Width control (L353) to get proper picture 
width and correct horizontal linearity. (See Fig. 12.) 
7. HORIZONTAL DRIVE-The Horizontal Drive control (R369) 
should be set approximately of its total rotation from the 
counterclockwise end of its rotation. If white vertical bars or 
black beaded lines appear in the picture, the Drive control should 
be turned in either direction to just remove these white vertical 
bars or beaded lines. 
8. WIDTH-Adjust the Width control (L353) so that the edges of 
the picture extend approximately one-eighth inch past the right-
and left-hand edge of the mask and are not visible (Fig. 11). 

9. VERTICAL LINEARITY-This control (R311) should be adjusted 
to give good vertical proportions to the picture. The adjustment 
should be made on a test pattern so that the distance from the 
center to the top and bottom edges of the pattern measures 
approximately the same. This adjustment will alter the height 
of the picture slightly. (See Fig. 9.) 
10. HEIGHT-1%4, control (R308) changes the picture height and 
should be adjusted so that the picture extends approximately 

inch beyond the top and bottom edges of the mask. This 
adjustment should be made simultaneously with the Vert. 
Linearity Control R311. 
11. THERMAL CUT-OUT-This is a protective device to remove line 
voltage from the receiver in case of excessive current drain or 
excessive heat, within the chassis. A five minute period should be 
allowed after this control has tripped before resetting. If the 
control continues to trip out, the receiver should be checked. 

12. HIGH CHANNEL TRAP-This receiver incorporates a trap on 
the head-end unit which is switched into the antenna circuit on 
all low-band channels and will eliminate high channel inter-
ference on these channels. If the receiver is tuned to Channel 
No. 5, a strong station operating on Channel No. 11 may beat 
with the second harmonic of the local oscillator to form an i-f 
frequency which will ride through unhindered and appear on the 
picture screen. In order to prevent the interfering signal from 
reaching the'converter, a trap consisting of a fixed inductance 
and a variable capacitance is adjusted for maximum rejection of 
the interfering station. This type of interference is also possible 
on Channels No. 4 and No. 6 due to interfering stations on Chan-
nels No. 8 and No. 13, respectively. The trap is adjusted at the 
factory approximately for Channel No. 11 rejection. It may be 
necessary to readjust the trap slightly for maximum rejection of 
Channel No. 11. 
The adjustment of the trap can be made by means of a signal 

generator and an oscilloscope or an a-c meter as indicating 
device. The signal generator must be terminated to match 300 
ohms impedance. For elimination of Channel No. 8, No. 11, or 
No. 13 interference, feed a strong signal of the picture carrier fre-
quency of the interfering station modulated with an audio signal 
into the antenna terminals and connect the indicating device to the 
picture grid tube. Set the band selector to the Channel No. 4, No. 
5, or No. 6, respectively, and tune local oscillator of receiver for 
maximum deflection on indicating device. Then tune trimmer 
C206 for minimum signal on picture tube grid. 
The adjustment of the trap can be made without instruments 

as follows: When the channel interference appears in the picture, 
set the tuning control for maximum interference. Then tune 
trimmer C206 for minimum interference or maximum rejection. 

MODEL 12T7 
PICTURE DEFECTS 

PICTURE 

Fig. 3 
Normal picture. 

The following illustrations show picture defects which are 
caused by incorrect setting of operation controls, the preset 
controls or by interference picked up by the antenna. The pos-
sible remedy is indicated for each defect. 
The adjustment of controls is most efficiently accomplished 

by the use of a test pattern, similar to that illustrated to the 
left, which is normally transmitted just prior to the scheduled 
program. 
The normal picture should show good focus and a good 

contrast between blacks and whites with intermediate shades 
of gray. The picture should not tend to either move vertically 
or horizontally out of sync. It should show good vertical and 
horizontal linearity. 

DEFECT REMEDY 

Fig. 4 
Picture too light. 

1. Increase Picture control setting and/or reduce brightness. 
2. Weak signal. This may be caused by insufficient pickup on 

antenna or defective lead-in. Insufficient pickup at maxi-
mum contrast usually is accompanied by "snow" on the 
picture. 

Fig. 5 
Picture too dark ( contrast). 

1. Reduce Picture control setting and/or increase Brightness 
control setting. 

2. Too strong signal. If it is not possible to reduce signal 
adequately with Picture control, install suitable resistor 
pad in antenna input circuit. 

Fig. 6 
Picture defocussed. 

Fig. 7 
Horizontal sync. 

Fig. 8 
Vertical sync. 

1. Adjustment of Focus controls. 
2. Check for optimum uniformity of focus by moving focus 

coil (see installation and service adjustments, page 1). 
3. Mistuning of receiver or misalignment of electrical circuits. 

1. Adjust Horizontal Hold control (front panel control). 
2. Check adjustment of rear panel Horizontal Hold control. 
3. Horizontal Drive control set too far clockwise. 
4. Signal improperly tuned. 

1. Adjust Vertical Hold control until picture shows no tend 
ency to slide up or down or lock out of frame. 
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PICTURE DEFECT REMEDY 

Fig. 9 1. Adjust Vertical Linearity control. This adjustment may 
Vertical linearity, alter the Height control adjustment. 

Fig. 10 
Vertical height. 

1. Adjust Height control so that the top and bottom picture 
edges are just covered by mask. Recheck Vertical Linearity 
control setting. 

Fig. 11 L Adjust Width control so that the right and left picture 
Picture too wide, edges are just covered by the mask. 

Fig. 12 
Horizontal linearity. 

Fig. 13 
Neck shadow. 

Fig. 14 
Barkhausen oscillation. 

1. Adjust Horizontal Linearity control. This adjustment may 
require resetting of Width control. 

2. Adjust Drive control as described under Installation and 
Service Adjustments, page 1. 

1. Misadjustment of Focus coils—tilted too far. 
2. Deflection yoke too far back. 
3. Readjust Ion Trap. 

One or several vertical dark lines when program is being 
received. 
1. Readjust horizontal drive control, R369. 
2. Change 19B6G sweep output tube. 

PICTURE INTERFERENCES 

PICTURE DEFECT REMEDY 

Fig. 15 
Herringbone pattern over picture. 

This interference is caused by a television station operating on 
the next lower channel or by a short-wave radio transmitting 
and receiving equipment. Police and "ham" transmitters in 
your locality will usually cause the most severe conditions. 
The interference produces moving ripples or diagonal streaks 
or, in some cases, may cause loss of contrast of the picture. 
The use of an antenna wavetrap tuned to the interfering sig-
nal may assist. If the interference is from a TV or FM station, 
a transmission line shorted stub may remove the interference. 
If the pickup is on the lead-in, a shielded lead-in will help 
correct the trouble. 

Fig. 16 
Diathermy interference 

Diathermy equipment is used by hospitals and doctors and 
can be very annoying because it might ruin the reception 
completely. This interference manifests itself in a herringbone 
pattern or one or two dark bars moving slowly up or down the 
picture. If the disturbance is extremely strong, the inter-
ference pattern will remain stationary while the picture floats 
in the background. Improve your antenna installation using 
directive antenna systems and shielded transmission line. 

Fig. 17 
Horizontal bars on picture. 

This interference is caused by adjacent channel sound or 
microphonics in receiver. If adjacent channel sound is re-
sponsible for this defect, readjust the adjacent channel trap. 
See Video IF alignment. A microphonic video amplifier tube, 
V7, may cause this condition. 

Fig. 18 
Ignition interference. 

Ignition interference from trucks, automobiles, and airplanes 
may be identified by streaks and splashes on the picture. The 
ignition system of trucks will produce the most intense inter-
ference pattern. Install antenna away from road carrying 
traffic. Shielded lead-in may help if interference is picked up 
on it. 

Fig. 19 
Multiple images (ghosts). 

This is caused by the television signal following a multiple 
path, one of which is the direct path, and the other is reflected 
from some object such as a tall building or a large storage tank 
or hills. The signal following the longer reflected path arrives 
later at the receiver producing the second image. 

In case a built-in antenna is used, try to turn the cabinet 
until the ghost picture is a minimum. If your receiver is 
connected to an outdoor installation, a reorientation of the an-
tenna might improve the reception. 

Fig. 20 
"Snow." 

1. Too weak signal; increase efficiency of antenna installation 
2. Adjust tuning control. 

MODEL 12T7 
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CIRCUIT ALIGNMENT 

TO PROTECT TEST EQUIPMENT ALWAYS USE AN ISOLATION TRANSFORMER 

GENERAL 

A complete alignment of the receiver tuned circuits is given 
in the following charts. Read all alignment notes before making an 
alignment. The alignment procedure described follows the sweep 
method using General Electric test equipment. When other test 
equipment is used, check that they meet the different require-
ments for proper alignment. Suitable test equipment is essential 
for proper alignment of the receiver and under no circumstances 
try to align with inadequate test equipment. For a detailed dis-
cussion of this problem, refer to our publication Television Prin-
ciples and Practice, Chapter 14. In order to speed up the alignment 
procedure, it is advisable to use the service diagram, Figure 29, 
page 8, and the tube and trimmer location, Figure 22, page 5. 

In connecting the test equipment to the points indicated on 
the charts, make the leads as short as possible. This is particular-
ly necessary of the ground leads of the test equipment which 
should be connected to the B- bus of the receiver. 

Always allow test equipment and receiver to warm up for at 
least 15 minutes before starting the alignment. 

It is often advisable to perform the alignment with the picture 
tube removed. The filament circuit can be completed by using a 
Type 6SN7 tube with all pins clipped off except pins No. 7 and 
No. 8 which must be plugged into No. 1 and No. 12 of the picture 
tube socket. 

TEST EQUIPMENT 

The following test equipment is necessary in order to affect 
alignment of the tuned circuits of the receiver: 

1. R-F SWEEP GENERATOR. 

(G-E Type ST-4A or Equivalent) 

a.) Frequency Requirements: 

4.5 MC with 500 KC and 2 MC sweep width. 
40-50 MC with approximately 10 MC sweep width. 
50-90 MC, 170-220 MC with 15 MC sweep width 

b.) Constant output in the sweep range. 

c.) Minimum output 0.1 volt. 

2. MARKER GENERATOR. 

(G-E Type ST-5A or Equivalent) 

The marker generator must have good frequency stability, 
accurate calibration and must cover the following frequencies: 

a.) 41.25 MC for video IF 
42.50 MC for video IF 
44.20 MC for video IF 
44.50 MC for video IF 
45.00 MC for video IF 
45.75 MC for video IF 
47.25 MC for video IF 

b.) 4.5 MC for sound IF and trap alignment. 

c). Picture and sound carrier frequencies for Channel No. 2 
through No. 13. 

3. BALANCED OUTPUT ADAPTER. 

(G-E ST-8A or Equivalent) 

See RF Alignment, note 1. 

4. OSCILLOSCOPE. 

(G-E Type ST-2A or Equivalent) 

The oscilloscope should have good sensitivity and prefer-
ably a 5-inch screen with a good wide-band frequency response 
on the vertical deflection circuits. Although the high frequency 
response is not necessary for alignment, it is imperative when 
making waveform measurements. 

5. VACUUM TUBE VOLTMETER. 

A vacuum tube voltmeter (VTVM) is necessary to measure the 
bias of 4 volts required for video and RF alignment. 

6. DETECTOR NETWORK. 

A crystal detector network as shown in Figure 27 is necessary 
when aligning the 4.5 mc trap, L260. 

7. MISCELLANEOUS. 

a.) One 10,000 ohm resistor to isolate the scope as noted 
the charts. 

b.) One .01 mf. capacitor for isolation of sweep generator. 

c.) One 680 ohm resistor for IF coil shunt (RF alignment). 

d.) One 400 mf. electrolytic capacitor, 350 volt for reducing 
hum (RF alignment). 

e.) One 100 ohm resistor for reducing hum (RF alignment). 

f.) Impedance matching pad for RF alignment as shown in 
Figure 28. 

g.) Bias battery to supply - 4 volts as noted for Video IF and 
RF Alignment. 

GENERAL ELECTRIC 

R-F SWEEP GENERATOR 

MODEL ST-4A 

P 

e di • 

GENERAL ELECTRIC 

MARKER GENERATOR, MODEL ST-SA 

VIDEO I-F ALIGNMENT 

NOTES: 

/. The sweep generator should be properly terminated in its 
characteristic impedance. Couple the signal to the input point 
through a .01 mf. capacitor and adjust signal input to give a 
video response curve of 34 volt as shown in Figure 21. 

2. Connect a bias battery from junction of C261, R263, and 
the picture control R262 to B - with the positive side of the 
battery connected to B-. Adjust picture control to give a - 4 
volt bias at the grid pin 1 of tube V4 measured with a VTVM. 
Disconnect its leads during alignment. 

3. The traps L227 and L253 must be detuned before aligning 
the video i-f amplifier by turning the cores all the way out of the 
coil. When returning these traps to 47.25 mc (as in step 6), for 
minimum amplitude, increase scope gain as amplitude at 47.25 
mc marker point is attenuated, to provide optimum setting. 

4. Set channel switch to Channel #12 or # 13 and check for in 
oscillator influence by turning the tuning control. If response 

MODEL 12T7 

curve is affected, switch to another channel where oscillator 
influence is absent. 

5. In general, it is only necessary to perform an over-all 
alignment of the video i-f, as in step 7 of the Video Alignment 
Chart, in order to obtain i-f response curve of Figure 21-E. 
When aligning the i-f coils, L251 will adjust the audio or low 

frequency side of the i-f response curve, while L252 will adjust 
the video or high frequency side of the i-f response curve. L226 
and L254 should be adjusted simultaneously to reduce the saddle-
back at the peak of the curve and to give maximum gain and 
retain 45.75 mc and 42.50 mc markers at the 50% mark. 

6. It is necessary to detune the i-f coils by shorting as noted 
in the alignment chart to prevent the coil preceding the signal 
input point from influencing the response curve. 

7. It is important that the 45.75 mc marker should fall at the 
50% response point to give proper curve of Figure 21-E. 

8. After adjustment of the two sound traps, readjust the i-f 
curve to obtain the proper response curve as illustrated in 
Figure 21-E. 

Video I-F Alignment Chart 

STEP 

- 
1 

MARKER 
GENERATOR 
FREQUENCY 

SWEEP 
GENERATOR 
FREQUENCY 

SIGNAL INPUT 
POINTS 
BETWEEN 

CONNECT 
OSCILLOSCOPE 

BETWEEN 
ADJUST 

SEE 
NOTE 
NO. 

- - Detune L227 and L253 by turning 
cores out of coil. 

3 

2 44.50 MC 

40-50 MC 

V6 grid (pin 1) through .01 mf. cap. 
and B - on head-end shield. Pins 5-6 
shorted on V5. 

Junction 
L256, R265, 
C268 through 
10K ohms and 
B - on V7 
socket. 

Core of L254 for curve of Fig. 21A. 

1, 2, 
4, 6 

3 45.75 MC V5 grid (pin 1) through .01 mf. cap. 
and B - on head-end shield. Short 
L251. Remove short of step 2. 

Core of L252 for curve of Fig. 21-B. 

4 

- 

42.50 MC, 
45.75 MC 

V4 grid (pin 1) through .01 mf. cap. 
and B - on head-end shield. Short 
L226. Remove short of step 3. 

Core of L251 for curve of Fig. 21-C. 

5 44.2 MC 

Junction L215 and L216 on second 
RF switch wafer through .01 mf. cap. 
and B - on head-end shield. Remove 
short of step 4. 

Core of L226 for curve of Fig. 21-D. 1, 2, 
3, 4, 
7 6 47.25 MC Cores of L227 and L253 for min. 

output at 47.25 MC (Fig. 21-E). 

7 41.25 MC, 
42.50 MC, 
45.00 MC, 
45.75 MC, 
47.25 MC 

Cores of L251, L252, L254 and 
L226 for curve of Fig. 21-E. 

1, 2, 
4, 5, 
7, 8 

. 
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Fig. 21. Video I-F Curves 
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AUDIO I-F ALIGNMENT 

NOTES: 

I. Feed a 4.5 mc signal with a 500 kc sweep and adjust for 
proper response curve as indicated in the chart. 

2. Transformer T401 is adjusted for maximum amplitude 
and symmetry of the response curve about 4.5 mc marker 
(Figure 23-A). 

3. The secondary of T402 is adjusted for curve, Figure 23-B. 
This adjustment should give as straight a slope as possible 
between the positive and negative peaks with the center of the 
4.5 mc marker falling midway between the peaks. 

4. The primary of T402 is adjusted for maximum of the 
positive and negative peaks. If necessary, readjust the secondary 
of T402 so that the marker falls midway between the peaks. 

S. Keep the input signal of the sweep generator low enough 
so that limiting does not take place, otherwise the response 
curve will broaden out preventing correct adjustment. Check 
by increasing the output generator: the response curve should 
increase in amplitude. 

6. As a final check (step 12), readjust the secondary of T402 
for minimum buzz on all available stations. 

7. An alternate method to the visual alignment is the sound 
output method using an operating television station, preferably 
when transmitting tone modulation during test pattern trans-
mission. 

a. Tune the receiver for best detail. 

b. Set the picture control to give reduced contrast or by 
using a resistor pad in the antenna circuit. 

c. Adjust transformer T401 and primary of T402 for 
maximum sound output. 

d. Adjust the secondary of T402 for best quality audio 
reception and for minimum buzz in the output. 

STEP 
MARKER SWEEP 

GENERATOR GENERATOR 
FREQUENCY FREQUENCY 

9 

10 

11 

4.5 MC 

4.5 MC 
500 KC keep 

signal below 
limiting level 
of receiver. 

T•01 

CHANNE L. 11 TRAP 

C206 L253 
( BOT TOM) 

IST AUDIO 
I F TRANS 

VT 

L260 

L254 

C207 0 

C2 

Audio I-F Alignment Chart 

( TOP )--«9 
L 252 

251 ( TOP ) 

5452 

L226 ( TOP ) 

L227 
(BOTTOM) 

T 351 

--X  

Fig. 22. Tube and Trimmer Location 

Sl-

X 45, 

SEE 
NOTE 
NO. 

SIGNAL INPUT 
POINTS 
BETWEEN 

CONNECT 
OSCILLOSCOPE 

BETWEEN 
ADJUST 

Pin 1 of V16 through 
.01 mfd. cap. and B-. 

Junction of R404, C404 
es sec. of T401 through 
10K and B-. 

Primary and secondary of T401. 
See Fig. 23-A. 

1, 2, 
5 

Pin 1 of V17 through 
.01 mfd. cap. and B 

Junction of R408, C411 
and R411 through 10K 
and B - . 

12 Recheck 'alignment of step 11 on operating station as in note 6.  

A 

4.5 MC MARKER 

Fig. 23. Audio I-F Curve 

Secondary of T402. See Fig. 23-B. 
1, 3, 
5 

Primary of T402. See Fig. 23-B. 
1, 4, 
5 

Secondary of T402. See Fig 23-B. 
I, 3, 

6 

R-F ALIGNMENT 
Notes: 

I. Disconnect the transmission line to the antenna from the 
head- end. Couple the input of the sweep generator to the head-
end terminals through balanced output adapter G-E ST-8A, or 
equivalent. Couple this to the head-end terminals through a 
piece of 300-ohm transmission line. Terminate the 300 ohm 
line in a pad, as shown in Figure 28-A, page 6 

If a balanced output is not available for the sweep generator 
a matching network as shown in Figure 28-B may be used. A 
balanced output is recommended since a matching network as 
shown in Figure 28-B may introduce frequency shift and cause a 
misleading tilt to the response curve. 
Ro shown in Figure 28-B is the terminating resistor. If this 

resistor is not already incorporated in the output of the sweep 
generator, it should be added to the matching network as shown. 

2. It is necessary to connect a bias battery from the junction 
of the picture control, C261, and R263 to B - with plus of bias 
battery to B-. Adjust the picture control to give a - 4 volts 
bias measured from pin 1 of V2 to the head-end chassis B 

3. Shunt L226 with a 680 ohm; watt resistor during r-f 
alignment to prevent the oscillator from influencing the response 
curve. To reduce the effect of hum on the response curve, con-
nect a 100 ohm resistor between the head- end B+ and the 
chassis B+ and connect an electrolytic capacitor of approxi-

mately 400 mf., 350 volt from head-end B+ to head-end B - . 
4. On all channels the picture carrier marker should not be 

less than 75% of the peak of the r-f response curve. The sound 
carrier marker should not be less than 50% of the peak of the 
response curve. On the high channels the picture carrier marker 
should ride up nearer to the top of the curve provided the sound 
carrier marker does not go below 50%. On the low channels 
the picture carrier marker should ride as high up on the curve as 
possible and still keep the sound carrier marker above 50%. 

5. Coils for Channels # 12 through #7 are fixed inductances. 
Check the alignment on these channels as in steps 16 through 
21 for proper response curve. Readjust L210 and L217 on Chan-
nel # 13 and C207 and C230 on Channel #7 if necessary. 

6. Coils for Channels #5 and 4 are fixed inductance. Check 
the alignment on these channels for proper curve. Readjust coils 
L208 and L215 to give proper curve on Channels #6, # 5, and #4-

7. The coil for Channel #2 is a fixed inductance. Check the 
alignment on this channel for proper curve. Readjust L205 and 
L212 to give proper curve on Channels #3 and # 2. 

8. The trimmers C207 and C230 may be used to compensate 
for differences in tube capacities which affect tracking when it is 
necessary to change the tubes VI or V2. The variations in tube 
capacities has normally little effect on the over-all performance 
of the head-end. 

R-F Alignment Chart 

STEP 
NO. 

MARKER 
GENERATOR 
FREQUENCY 

SWEEP 
GENERATOR 
FREQUENCY 

SIGNAL 
INPUT 
POINT 

CONNECT 
OSCILLOSCOPE 

CHANNEL 
SWITCH 

13 

14 

211.25 MC, 
215.75 MC 

No. 13 with 
15 MC sweep 

175.25 MC, 
179.75 MC 

No. 7 with 
15 MC sweep 

15 211.25 MC, 
215.75 MC 

16 205.25 MC, 
209.75 MC 

No. 13 with 
15 MC sweep 

No. 12 with 
15 MC sweep 

17 199.25 MC, 
203.75 MC 

No. 11 with 
15 MC sweep 

18 193.25 MC, 
197.75 MC 

No. 10 with 
15 MC sweep 

19 187.25 MC, 
191.75 MC 

No. 9 with 
15 MC sweep 

20 

21 

181.25 MC, 
185.75 MC 

No. 8 with 
15 MC sweep 

175.25 MC, 
179.75 MC 

No. 7 with 
15 MC sweep 

22 83.25 MC, 
87.75 MC 

No. 6 with 
15 MC sweep 

23 77.25 MC, No. 5 with 
81.75 MC 15 MC sweep 

24 67.25 MC, No. 4 with 
71.75 MC 15 MC sweep 

25 61.25 MC, No. 3 with 
65.75 MC 15 MC sweep 

26 55.25 MC, No. 2 with 
59.75 MC 15 MC sweep 

RF CURVES C144NNE,S 1 IS 

Antenna 
terminals at 
head-end 

(see Note 1). 

Junction of 
L226, C217 
and R218 

through 10K 
resistor and 
B- at head-
end chassis. 

RP CURVES CVANPSEI.S 2.6 

No. 13 

ADJUST 
SEE 
NOTE 

Screw of L210, screw of L217, for Fig. 
24-A. 

1,2,3, 
4, 5 

No. 7 Trimmers C207 and C230 for response 
curve, Fig. 24-A. 

No. 13 Readjust screw of L210 and screw of 
L217 for curve, Fig. 24-A. 

1, 2, 3 
4, 5, 8 

1, 2, 3, 
4, 5 

No. 12 

No. 11 

No. 10 

No. 9 

No. 8 

No. 7 

No. 6 

No adjustment. 5 

Screw of L208 to place 83.25 MC marker 
and screw of L215 to place 87.75 MC 
marker as shown in Fig. 24-B. 

No. 5 

No. 4 
No adjustments. 

1, 2, 3, 
4, 6 

No. 3 

No. 2 

Screw of L205 to place 61.25 MC marker 
and screw of L212 to place 65.75 MC 
marker, as shown in Fig. 24-B. 

6 

1, 2, 3, 
4, 7 

No adjustment. 

Fig. 24. R-F Alignment Curves 
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Fig. 25. Head-end Unit 

Notes: 
Before attempting this oscillator alignment, it must be certain 

that the video i-f stages and r-f stages are properly aligned as 
outlined previously. 

J. Disconnect the 300 ohm line from the r-f head-end ter-
minals and connect sweep generator to head-end properly ter-
minating sweep generator output cable as shown in Figure 28-A 
or 28-B. See Note 1 of RF Alignment. 

2. Alignment is made by viewing the response curve at the 
output of the video i-f detector. 

3. Use a video carrier marker as shown in each step of the 
Alignment Chart. 

4. The oscillator inductance for Channels # 12 through .7 

Oscillator 

OSCILLATOR ALIGNMENT 
are fixed. The alignment on these channels should be checked to 
see that the tuning control. C213 will move the video carrier 
marker up and down the entire high frequency side of the 
response curve. Readjust L225 if necessary. 

5. When adjusting L225 as in step 27, the tracking on Chan-
nels # 12 through #7 should be checked. Set C213 at the center 
of its rotation. Adjust L225 so that the video carrier marker falls 
as near as possible to the 50% point on the high frequency slope 
as the receiver is switched to each channel from 7 through 13 with 
this setting of C213 for all channels from 7 through 13. 

6. On Channels #6 through en set the tuning control C213 
at the center of its rotation and make the indicated adjustment 
so that the video carrier marker falls at the 50% mark on the 
high frequency slope of the response curve. 

Alignment Chart 

STEP 
NO. 

MARKER 
GENERATOR 
FREQUENCY 

SWEEP 
GENERATOR 
FREQUENCY 

FOR CHANNEL 

SIGNAL 
INPUT 
POINTS 

27 211.25 MC No. 13 with 
15 MC sweep 

Antenna 
terminals of 
head-end 

(see Note 1). 

28 205.25 MC No. 12 with 
15 MC sweep 

29 199.25 MC No. 11 with 
15 MC sweep 

30 193.25 MC No. 10 with 
15 MC sweep 

31 187.25 MC No. 9 with 
15 MC sweep 

32 181.25 MC No. 8 with 
15 MC sweep 

33 

34 

175.25 MC No. 7 with 
15 MC sweep 

83.25 MC No. 6 with 
15 MC sweep 

35 77.25 MC No. 5 with 
15 MC sweep 

36 67.25 MC No. 4 with 
15 MC sweep 

37 61.25 MC No. 3 with 
15 MC sweep 

38 55.25 MC No. 2 with 
15 MC sweep 

CONNECT 
OSCILLCiSCOPE 

BETWEEN 

Junction of 
L256, R265, 
C268 through 
10K ohm 

resistor and 
B - at V7 
socket 
(pin 3). 

CHANNEL 
SWITCH 
SETTING 

ADJUST 
SEE 
NOTE 

No. 13 L225 by squeezing or spreading turns 
slightly. 

No. 12 

No. 11 

No. 10 

No. 9 

No. 8 

No. 7 

No adjustments. 

No. 6 Screw of L223. 

No. 5 

No. 4 

Screw of L222. 

Screw of L221. 

No. 3 Screw of L220. 

No. 2 Screw of L219. 

1, 2, 
3, 4 

5 

1, 2, 3 

Fig. 26. Head-end Unit 

ADJUSTMENT OF VIDEO 

Notes: 
This trap is used to remove 4.5 mc audio i-f from the video 

amplifier which shows up in the picture as a cross-hatch pat-
tern. This trap will vary rarely require adjustment. Adjustment 
is as follows: 

I. The trap (L260, C271, C270) is adjusted for minimum 

AMPLIFIER 4.5 MC TRAP (L260) 1 -I 
MODEL 12T7 < 

'13 
I> 
G) 

amplitude of the 4.5 mc marker. Use a detector network as shown rn 
in Figure 27 connected from junction of L,264 and C275 to B - 
to detect the signal. 

2. Adjust the vertical hold control to remove the vertical 
pulses from the response curve. 

3. Short horizontal oscillator coil L351 to remove horizontal 
oscillator interference in the response curve. 

4.5 MC TRAP (L260) ALIGNMENT CHART 

STEP 

39 

MARKER 
GENERATOR 
FREQUENCY 

SWEEP 
GENERATOR 
FREQUENCY 

SIGNAL 
INPUT 
POINT 

OSCILLOSCOPE ADJUST 

L260 for min. amplitude of 4.5 mc 
marker. Increase scope gain as am-
plitude at 4.5 mc is attenuated 

SEE 
NOTE 

1, 2, 3 4.5 MC 4.5 MC 
1 MC 

Junction L256, 
R265, C268 and 
B - thru .01 mf. 

Across 100K resistor as shown 
in Fig. 27. (See Note 1.) 

I N64 

TO 
RECEIVER 

Fig. 27. Detector Nowerk 

TO VERTICAL 
INPUT OF SCOPE 

4300 

3000 TRANSMISSION 
LINE TO BALANCED 43-on 
OUTPUT ADAPTER 
GE - ST -8A 

HEAD-END 
TERMINALS 

SWEEP CABLE IMPEDANCE • 2. 

R. TERMINATING 
RESISTANCE 

e. R 
560 

8211 

11011 

R, 

50c1 

720 

92 

12011 

tion 
loon 

Fig. 28. Sweep Generator Termination 

TROUBLE SHOOTING SECTION 

HEAD -END 
TERMINALS 

In order to speed up trouble shooting procedure, this trouble shooting section is divided in two parts: Trouble Shooting Charts and 
Trouble Shooting Analysis. The charts are subdivided according to the symptoms as they affect the picture or sound so that it is an easy 
matter to find the symptoms observed on the particular receiver. The second columns of the charts indicate the part or section to be 
checked. The third columns refer to the respective paragraphs in the following Trouble Shooting Analysis which describe in detail the 
possible source of defect or the necessary adjustments to obtain normal operation of the receiver. 

TROUBLE SHOOTING CHARTS 

Symptom Check 
Analysis 

No. 

Picture Quality Defects 

1. No picture, no 
raster, no sound. 

(a) Power supply. 

2. No picture, no 
raster, sound normal. 

(a) Picture tube. 
(b) High voltage power 

supply. 
(c) Ion trap. 

3. No picture, no 
sound, raster normal. 

(a) RF and video IF 
circuit. 

A, 1 

4. No picture, raster 
and sound normal. 

(a) Video amplifier. B, 1 

5. Poor focus. 
(See Fig. 6) 

(a) Focus coil. 
(b) Focus coil circuit. 

6. Poor focus and 
picture blooming. 

(a) For gassy picture 
tube. 

C, 3 

8. Ghost. 
(See Fig. 9) 

(a) Antenna orientation. 
(b) Antenna lead-in. 

(See page 3) 

9. "Snow." 
(See Fig. 20) 

(a) Antenna installation. 
(See page 3) 

10. Poor detail. (a) RF and video IF 
circuits. 

(b) Picture control 
circuit. 

A, 1 

A, 4 

11. Insufficient bright-
ness. 

(a) Ion trap adjustment. 
(b) Picture tube. 
(c) Pix tube anode or bus 

voltage. 

12. Excessive contrast. 
(See Fig. 5) 

(a) Sync Section. 

G, 2 

F, 1 

13. Excessive contrast 
with shaky picture. 

(a) Sync Section. F, 2 

14. Very bright, fuzzy 
picture. 

(a) Picture tube circuit. C, 5 

15. No picture on one 
channel. 

(a) Channel switch. A, 6 

16. Distorted picture. (a) Video amplifier. B, 1 

7. Neck shadow. 
(See Fig. 13) 

(a) Focus coil adjustment. 
(b) Ion trap adjustment. 
(c) Yoke assembly 

adjustment. 

G, 1 
G, 2 
G, 4 

17. Smeared picture. (a) Video amplifier. B, 4 
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TROUBLE SHOOTING SECTION (Cont'd) 

Symptom Check 
Analysis 

No. 

Raster Defects 

1. Raster not centered. (a) Focus coil adjustment. G. 1 

2. Tilted raster. (a) Focus coil adjustment. G, 1 

3. Excessive raster 
size, 

(a) Low anode voltage 
to pix tube. 

4. Raster width too 
small, 

(a) 

(b) 

Circuit of horizontal 
sweep output tube. 
Width control shorted 
or misadjusted. 

5. Raster height too (a) Height control circuit. G, 5 
small. (b) Circuit of vertical 

sweep output tube. 

6. Unsymmetrical, 
trapezoidal raster. 

(a) Deflection yoke 
position. 

G, 3 

7. Barrel distortion. (a) Deflection yoke 
position. 

G, 3 

Sweep and Sync Defects 

I. No horizontal or 
vertical sync. 

(a) Clipper circuit of 
VIO. 

D, 6 

2. Insufficient sweep 
width. 

(a) Horizontal sweep 
circuit. 

3. No raster, one 
horizontal line. 

(a) Vertical sweep circuit. 
(b) Vertical deflection 

yoke. 

4. No raster, one 
vertical line. 

(a) Horizontal deflection 
yoke. 

D, 2 

E, 1 
G, 3 

G, 3 

5. Raster not stable. (a) High voltage power 
supply. 

6. Poor horizontal 
linearity. 

(a) Horizontal sweep 
circuit. 

(b) Horizontal linearity 
control. 

D, 3 

7. Poor vertical 
linearity. 

(a) Vertical linearity 
control. 

(b) Vertical sweep circuit. E, 3 

8. Picture not centered. (a) Focus coil adjustment. 
(b) Horizontal sweep 

circuit. 
D, 4 

Symptom 

11. Reduction of height. 

Check 
Analysis 

No. 

(a) Height control. 
(b) Vertical sweep circuit. E, 3, 

4, 6 

12. Small picture. (a) Picture tube circuit. 

13. Retrace lines in-
creasing towards top. 

(a) Picture tube circuit. 

14. Vertical does not 
sync. 

(a) Vertical sweep 
circuit. 

C, 5 

C, 4 

E, 2 

Audio Defects 

1. No sound, picture 
normal. 

2. Hum or buzz. 

(a) Audio section. H, 1 

(a) Audio section. H, 2 

3. Distortion. (a) Crystal Yl. 
(b) Audio IF alignment. 

(See page 7) 

Miscellaneous 

1. Sound bars. (a) Picture tube circuit. 

2. Light and dark 
vertical bars, poor 
horizontal linearity. 

(a) Damper tube. 

3. Two heavy black 
horizontal bars 
across screen. 

(a) Power supply 
(electrolytic capacitor) 

C, 2 

4. Excessive contrast 
with bright lines on 
bottom and top. 

5. Picture distorted 
and reverse action 
of picture control. 

(a) Sync section. F, 2 

(a) Sync section. 

6. Picture flutters at 
60 cycles rate. 

7. "Window shade" 
effect. 

(a) Capacitor C251 in 
video IF circuit. 

(a) Picture tube circuit. 

8. Barkhausen oscilla-
tion. (See Fig. 14) 

(a) Drive control, R369. 
(b) 19BG6 tube. 

9. "Busy background" 
on trailing edge. 

(a) Video amplifier. 

9. Unstable horizontal 
sync. 

(a) Horizontal sweep 
circuit. 

D, 5 

10. Unstable vertical 
sync. 

(a) Vertical sync input. E, 5 

10. Black lines across 
picture. 

(a) Video amplifier. 

11. Very bright picture 
with black lines. 

(a) Video amplifier. 

F, 3 

A, 5 

C. 5 

B, 2 

B, 3 

B, 5 

TROUBLE SHOOTING ANALYSIS 

A. R-F and Video I-F Circuit 
I. Misalignment of RF, video IF stages or sound traps will 

cause poor picture detail. If some stages are totally detuned, 
the signal might not get through at all, failing to produce a 
picture. 

2. If the oscillator circuit fails to produce the required fre-
quencies, no IF signal is formed and no signal will get through: 
No picture and no sound will be the result. Any defective com-
ponent in the oscillator circuit may have this effect. 

3. Any interruption of the signal path through the RF and 
video IF stages will result in a distorted picture or no picture 
at all. The location of an open component is easily accomplished 
by methods used in radio service work. 

4. An overloading of the stages will result in loss of picture 
detail; check picture control circuit. 

5. In case the capacitor C251 is short circuited, sound bars 
will appear in the picture and trailing white shadows. If this 
capacitor opens up, the picture will flutter at a 60-cycle rate and 
at minimum picture control audio motorboating will start. 

6. A defective channel switch will result in intermittent re-
ception of one channel or in extreme cases a channel might be 
interrupted completely. Clean switch with a cleaning fluid or 
bend the contacts to increase contact pressure. In some cases 
it is best to replace head-end unit. 

B. Video Amplifier 
1. If the path of the signal within the video amplifier is 

broken, the picture will be distorted or wiped out completely. 
This may be caused by open chokes L259, L261, L262 or coupling 
capacitor C268. 

2. Misalignment of the 4!j mc trap will cause a "busy back-
ground" effect on the trailing edge of the picture. 

3. If choke L264 or coupling capacitor C275 is open, there 
will be always enough coupling capacity to carry along at least 
a fraction of the signal. The resultant picture will have black 
lines across the picture. 

4. Open or shorted resistances are easily located. Before 
resistors open up completely, they often show high resistance 
value. If this happens with the resistors R269 and R272, the 
effect will be a smeared picture. A high resistance of R273 will 
cause picture distortion at high values of picture control. 

5. A shorted capacitor C275 will have the following effects: 
The picture is very bright with black lines across it. Brightness 
control does not reduce the brightness. 

C. Picture Tube Circuit 

1. A defective picture tube can be the cause of a faint picture, 
a distorted and unsteady picture or no picture at all. 

2. Parts of the electron gun structure might vibrate under the 
influence of a strong loudspeaker output, resulting in sound bars 
in the picture. 

3. A gassy picture tube will cause a blooming picture which 
is out of focus. 

4. In case the capacitor C279 on the cathode of the picture 
tube breaks down, a high voltage will be right on the cathode 
blanking out the picture. If this capacitor opens up, horizontal 
lines appear on the picture increasing towards the top. 

5. A leaking capacitor C278 will cause a small picture with 
poor brightness and vertical linearity. If the other capacitor 
C277 becomes defective, the following effects occur: A shoited 
capacitor will produce a fuzzy and very bright picture while an 
open capacitor will produce a bright horizontal area advancing 
towards the top with increasing brightness control setting 
("window shade" effect). 

D. Horizontal Sweep Section 

1. No raster on the picture tube indicates a lack of high 
voltage or horizontal sweep voltage. 

This may be caused by a defect in the high voltage rectifier 
circuit (VI4), in the horizontal sweep output circuit (VI3); the 
horizontal oscillator (V12B) may not be functioning properly or 
there may be a short in the horizontal deflection circuits (the 
secondary of T351, width control L353 or deflection coils D35I). 

2. Insufficient sweep width may be caused by defective com-
ponents in the horizontal deflection circuits. Check the secondary 
circuits of T351 for defective components. When L353 is shorted 
or has shorted turns, the picture will be too narrow and L353 
will have no or little control on the width. 

3. Poor horizontal linearity may be caused by a short in L352, 
resulting in L352 having no control on the horizontal linearity. 
High leakage in capacitor C370 will cause poor linearity and also 
will increase the width. 

4. A short in capacitor C377 will change the d-c component 
through the horizontal deflection coils which will shift the picture 
horizontally such that it may not be centered with the focus coil 
setting. 

5. Poor horizontal sync with good vertical sync may be 
caused by a defect in the circuits of VII, or V12-A or -B. 

6. No vertical or horizontal sync may be caused by defects 
in the clipper circuits of VIO. 

E. Vertical Sweep Section 

1. The vertical sweep generator contains a multivibrator cir-
cuit which is made inoperative by the defects of the following 
capacitors: If shorted capacitor C304, C305 or C308. If the 
capacitor C305 is open, the oscillator is stopped. 

2. The frequency of the generator is thrown off by a short 
circuit of the capacitors C301 and C302 with the effect that the 
vertical does not sync. 

3. The linearity of the vertical sweep is impaired when the 
electrolytic capacitor C309 loses its capacity to an appreciable 
extent. If it opens up completely, the height reduces to approx. 
1/5 of the normal size. 

4. If the paper capacitor C308 develops any leakage, the 
vertical size is reduced so that the height control R308 does not 
suffice to obtain the desired height. 

5. In case the capacitor C302 has an open circuit, the vertical 
sync becomes less stable. 

6. If the B+ voltages supplied to the circuit is too low, the 
deflection voltages will not suffice to deflect the beam across the 
entire surface of the tube. 

7. Microphonic tubes might give rise to a very unstable 
operation, resulting in a jumpy picture. 

F. Common Sync Section 

1. A shorted capacitor C354 on pin 1 of V10 tube will produce 
excessive contrast which cannot be reduced to normal by the 
picture control. If this capacitor opens up, both horizontal and 
vertical sync will be inoperative. 

2. An open capacitor, C353 on the plate (pin 5) of tube V10 
will produce a shaky picture with excessive contrast, while an 
open capacitor on the grid (pin 4) of tube V10 (C351) will produce 
bright lines on bottom and top together with poor horizontal, 
and vertical sync which is independent of picture control setting. 

3. Distorted picture and reverse action of picture control is 
caused by an open capacitor C261 on the picture control. If 
C261 is open, increasing picture control will decrease picture 
control and vice-versa. 

G. Focus Coil, Ion Trap and Deflection Yoke 

1. To obtain good focus and centered raster, the focus coil 
must be carefully positioned as outlined under Preset Control 
Adjustment, #2. 
No sharp picture will be possible with an open or shorted 

coil. A partial short will throw the picture out of focus. Before 
looking for obscure trouble, be sure to check the focus control 
circuit for defective components. 

2. The correct adjustment of the ion trap will result in 
maximum brilliance and at the same time will insure long tube 
life. For adjustment of this trap, see Preset Control Adjustment, 

#I. 

3. Any unsymmetry of the deflection yoke will cause picture 
distortion. A shorted coil or shorted turns will cause barrel 
distortion and unsymmetric trapezoidal distortion. An open 
deflection yoke will produce a horizontal or vertical line across 
the screen: An open horizontal deflection coil produces a vertical 
line while an open vertical deflection coil produces a horizontal 
line. 

4. The yoke assembly must be pressed against the bell of the 
picture tube to avoid neck shadow. 

5. The correct picture size is obtained by adjusting the width 
and height control, as outlined under Preset Control Adjustment, 
#8 and # 1I. 

H. Audio Stages 

I. The FM modulated signal can reach the 1st audio tube 
only when the two IF transformers are aligned properly. In 
localizing defective components, follow normal radio trouble 
shooting procedure. 

2. In case of improper alignment especially of discriminator 
secondary, a buzz or hum is heard when receiving a television 
station. 

3. In case of no sound output the following components should 
be checked in turn: tubes (V16 through V20) output transformer 
T403, capacitors C419, C421, C418, C409, C403. and defective 
speaker. 
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The Service Diagram was designed as an aid in following the 
alignment procedure and in trouble shooting by observing wave-
forms at important points of the various circuits. 
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MODEL 1217 

ALIGNMENT 
The numbers enclosed by symbols—square, circle and C-R 

tube—refer to the various step numbers in the alignment pro-
cedure. 

(a) The square indicates the point of connection for the sweep 
and/or signal generator. 

(b) The circle indicates the trimmer or slug to be adjusted. 
(c) The picture tube symbol indicates the point where the 

test oscilloscope is connected. 

WAVEFORMS 
(a) For waveform measurement use a scope with good wide 

band frequency response. 
(b) The waveforms shown were taken from a typical receiver, 

tuned to a good signal, properly adjusted for sync and 
linearity. Measurement is made from the points indicated 
and ground. 

VIDEO IF-CURVE 
Referring to the final curve (E) take note that the markers 

are spaced 1.5 mc apart. 
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MODEL 12 

MODEL 12T7—REPLACEMENT PARTS LIST 

Cat. Ile. Symbol Description Cat. No. Symbol Description 

UNIVERSAL REPLACEMNT PARTS 

•UCC-035 C301, 411 CAPACITOR-.001 ml., 600 v., paper *URD-065 R209, 309 RESISTOR-4700 ohms, 4 w.. carbon 

*UCC-036 C302, 412 CAPACITOR-.002 mf., 600 v., paper •URD-073 R216, 222, RESISTOR-10.000 ohms, 4 w., carbon 
368, 403 

*UCC-037 C418 CAPACITOR-.003 mf., 600 v., paper 
•URD-077 R371 RESISTOR-I5,000 ohms, 4 w.. carbon 

*UCC-040 C3S4 CAPACITOR-.01 inf., 200 v., paper 
*URD-081 R223, 266, RESISTOR-22,000 ohms, 54 w., carbon 

*UCC-041 C279, 351. 
358 

CAPACITOR-.02 ml.. 400 v., paper 278, 372, 
411 

*UCC-042 C308 CAPACITOR-.03 ml., 600 v., paper •URD-083 R364 RESISTOR-27,000 ohms, 4 w., carbon 

•UCC-045 C268, 273, 
278, 352 

CAPACITOR-A5 ml., 600 v., paper URD-085 R362, 416 RESISTOR-33,000 ohms, 4 w.. carbon 

•URD-087 R2I8, 302, RESISTOR-39,000 ohms, 4 w., carbon 

*UCC-048 C275. 374, 
421 

CAPACITOR-.1 ml., 600 v., paper 402 

•URD-089 R253, 354 RESISTOR-47,000 ohms, 4 w., carbon 

*UCC-050 C277 CAPACITOR-.25 ml., 600 v., paper 
*URD-091 R404 RESISTOR-56,000 ohms, 4 w.. carbon 

•UCC-052 C251. 377 CAPACITOR-.5 ml., 600 v., paper 
*URD-093 R254, 256, RESISTOR-68.000 ohms, 4 w., carbon 

*UCG-1005 C216, 218. CAPACITOR-5 mmf.. 500 v., silver mica 259, 304 
255, 259 366 
267 

*URD-095 R301 RESISTOR-82.000 ohms, 4 w., carbon 

UCG-1010 C270 CAPACITOR-I8 mmf., mica 
*URD-101 R358 RESISTOR-150.000 ohms, 54 w., carbon 

•UCG•1012 C219, 280. CAPACITOR-22 mmf., 500 v., silver 
370 mica *URD-103 R355, 422 RESISTOR-180,000 ohms, 4 w., carbon 

UCG-1020 C378, 462 CAPACITOR-47 mmf., 500 v., silver 
mica 

"URD-105 R2I7, 277. 
417 

RESISTOR-220,000 ohms, 4 w , carbon 

UCG-1030 C408 CAPACITOR-120 mmf., silver mica •URD•107 R379 RESISTOR-270,000 ohms, 4 w., carbon 

UCG•1036 C353, 364 CAPACITOR-220 mmt. 500 v., silver 
mica 

•t!RD-113 R258, 406. 
418, 453 

RESISTOR-470.000 ohms, 4 w., carbon 

•UCG-2006 C212 CAPACITOR-12 mmf., 500 v., silver 
mica 

•URD-121 R275, 353. 
356. 357, 
361. 370. 

RESISTOR-I meg.. 4 w., carbon 

•UCU-002 C274 CAPACITOR-6 mmf., 500 v., mica 456 

*UCU-028 C357, 404 CAPACITOR-100 mmf., 500 v., mica URD-125 R263 RESISTOR-I.5 meg., 34 w., carbon 

*UCU-036 C455, 456 CAPACITOR-220 mint., 500 v., silver 
mica 

URD-I29 R268, 351 RESISTOR-2.2 meg., 54 w., carbon 

•URD-133 R201, 202 RESISTOR-3.3 meg., 54 w.. carbon 

*UCU-052 C366 CAPACITOR- 1000 mmf., 500 v., mica 
•URD-137 R415 RESISTOR-4.7 meg., 54 w., carbon 

UCU-532 C20I, 202 CAPACITOR-150 mmf., 500 v., mica 
*URD-1026 R203 RESISTOR - 110 ohms, 54 w. 

•LICU-1004 C407 CAPACITOR-10 mmf., ceramic 
*URD-1052 R211 RESISTOR-I300 ohms, 4 w., carbon 

•UCU•I044 C303, 304. CAPACITOR-470 mmf., 500 v., mica 
363 URD-1062 R2g5 RESISTOR-3600 ohms, 54 w., carbon 

•UCU-I528 C27I CAPACITOR-100 mmf.. mica *URD-1066 R2013 RESISTOR-4300 ohms, 4 w. 

•UCU-203I C356 CAPACITOR- 130 mmf., 500 v., mica *URD-1081 R406, 410 RESISTOR-22,000 ohms, 54 w.. carbon 

*UJB-014 TERMINAL STRIP-4 terminals •URD-1097 R303, 306, RESISTOR - 100.000 ohms, 4 w., carbon 
405 

•UJB-017 TERMINAL STRIP-Double. 2 ter 
mina's PURD-I136 R307 RESISTOR-4.3 meg., 4 w., carbon 

•URD-015 R221 RESISTOR-39 ohms, 4 w., carbon URE-04I R375 RESISTOR-470 ohms, I w.. carbon 

•URD-017 R257. 260. RESISTOR-47 ohms, 4 w.. carbon PURE-049 R313 RESISTOR-1000 ohms, 1 w., carbon 

261 
*URE.053 R3I2 RESISTOR-I500 ohms, 1 w., carbon 

•URD-027 R420 RESISTOR -120 ohms, 4 w., carbon 
*URE-061 R378 RESISTOR-3300 ohms, I w., carbon 

•URD-029 R379 RESISTOR-150 ohms, 54 w.. carbon 
•URE-065 R272 RESISTOR-4700 ohms, 2 w., carbon 

•URD-033 R273, 401 RESISTOR-220 ohms, 54 w., carbon 
•URE-067 R213 RESISTOR-5600 ohms, 1 w., carbon 

•URD-035 R408 RESISTOR -270 ohms, 4 w., carbon 
*URE" 073 R204 RESISTOR-10,000 ohms, 1 w., carbon 

•URD-041 R207, 219, 
264 

RESISTOR-470 ohms, 54 w., carbon 
.URE-081 R352 RESISTOR-22,000 ohms, I w., carbon 

•URD-045 R206 RESISTOR-680 ohms, 54 w. 1•URE•085 R367 RESISTOR-33.000 ohms. 1 w., carbon 

•URD•047 R205 RESISTOR - 820 ohms, 4 w., carbon •URE-087 R423 RESISTOR-39.000 ohms. 1 w., carbon 

•URD-049 R255, 407, 
419 

RESISTOR- 1000 ohms. 54 w., carbon •URE-093 R363 RESISTOR-68.000 ohms, 1 w., carbon 

*URE.101 R359, 360 RESISTOR- I50.000 ohms, 1 w., carbon 

•URD-051 R210. 314. RESISTOR-I200 ohms, 4 w., carbon 
315, 377 *URE-113 R376 RESISTOR-470,000 ohms, 1 w., carbon 

•URD-053 R269 RESISTOR- 1500 ohms, 54 w., carbon *URE-1040 R424 RESISTOR-430 ohms, 1 w., carbon 

*URD-057 R2I4 RESISTOR- 2200 ohms, 54 w., •URE-1047 R425, 426 RESISTOR-820 ohms, I w., carbon 

*URD-059 R279 RESISTOR - 2700 ohms, 54 w., carbon 1•URE-1059 R310 RESISTOR-2700 ohms, I w., carbon 
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MODEL I277-REPLACEMENT PARTS LIST (Continued) 

Cot. No. Symbol Description Cat. No. Symbol Description 

UNIVERSAL REPLACEMENT PARTS Continued) 

*URE-1066 R212, 213 RESISTOR-5100 ohms, 1 w., carbon *URF-113 R373 RESISTOR-470,000 ohms, 2 w., carbon 

URF-045 R452 RESISTOR-680 ohms, 2 w., carbon *S-527D-7 SPEAKER-5%-inch PM speaker 

*URF-079 R270 RESISTOR-18,000 ohms, 2 w. carbon 

SPECIALIZED REPLACEMENT PARTS 

RAB- 127 

RAV-120 

*RCC-059 

*RCC-102 

*RCC-103 

*RCC-104 

RCC-105 

*RCE-090 

*RCE-092 

*RCE-I00 

RCE-110 

RCE-111 

RCE-112 

*RCE-115 

*RCN-018 

*RCN-019 

*RCN-023 

*RCN-025 

*RCN-029 

•RCN-033 

*RCN-034 

*RCU-286 

•RCU. 290 

*RC U- 294 

RCU-295 

*RCW-1045 

RCW-1076 

*RCW-3014 

RC W-3026 

RC W-3027 

*RCY-048 

*RCY-059 

419 

372 

376 

C361 

C265 

C365 

C362, 367 

C369 

C305 

C360 

C380 

C203, 214 

C211. 208 

252, 253. 
254, 256, 
257, 258. 
260, 261, 
262, 263, 
264, 266, 
269, 307, 
368, 371. 
401, 402, 
403, 406, 
409, 413, 
415, 417, 
420, 424, 
425, 426, 
458. 459 
460, 461' 

204, 209, 
210, 215, 
217. 221, 
222, 223, 
224, 225, 
226 

C205 

C207, 230 

C213 

BACK-Cabinet back 

CABINET-Model 12T7 

C422 CAPACITOR-.005 mf., 1000 v., paper 

C359 CAPACITOR-.05 mf., 600 v., paper 

C306 CAPACITOR-.1 mf., 200 v., paper 

C373 CAPACITOR-.1 inf., 600 v., paper 

C375 CAPACITOR-.05 mf., 200 v.. paper 

410 CAPACITOR-1 mf., 50 v., electrolytic 

310 CAPACITOR-30 mf., 450 v., electrolytic 

272, 355, CAPACITOR-10 mf., 450 v., 40 mf., 300 
379 v., 10 mf., 150 v., electrolytic 

451 CAPACITOR-300 mf.. 150 v., electrolyt-
ic capacitor 

452 CAPACITOR-125 mf., 350 v., electrolyt-
ic capacitor 

453 CAPACITOR-80 mf., 300 v. 

309, 423; CAPACITOR-20 mf., 300 v., 50 mf., 100 
454 v., 100 mf., 75 v., electrolytic 

CAPACITOR-.01 mf., 600 v., paper 

CAPACITOR-.0022 mf., 1000 v., paper 

CAPACITOR-500 mmf., 20,000 v. 

CAPACITOR-.01 mf., 600 v., paper 

CAPACITOR-9 mmf., silver mica 

CAPACITOR-1800 mmf.. 600 v., paper 

CAPACITOR-3900 mmf., 500 v., paper 

CAPACITOR-fl mmf.. 800 v., mica 

APACITOR-1000 mmf., 1000 v., mica 

CAPACITOR-680 mmf., 500 v., mica 

CAPACITOR-220 mmf., 1500 v., mica 

APACITOR-1.5 mmf., *.25 mmf., 500 
V., ceramic 

APACITOR-3.3 mmf., .. 25 mmf., 
ceramic 

APACITOR-5000 mmf., 450 v., ceramic 

CAPACITOR-800 mmf., 350 v., ceramic 

CAPACITOR-680 mmf., ceramic (stand-
off) 

TRIMMER 

CAPACITOR-Tuning capacitor 

*RCY-060 

*RDE-083 

*RIDE-084 

*RDE-085 

*RDK-168 

*RDK-190 

*RDK-192 

*RDK-193 

*RDK-197 

RDM-022 

*RDW-041 

*REI-014 

*REI-016 

RER-009 

*RET-005 

*RHC-024 

*RHG-004 

RHS-045 

RHS-046 

*RII-021 

*R1I-023 

*R1I-026 

RII-041 

*RJC-008 

*RJJ-007 

*RJS-003 

*RJS-026 

*RJS-030 

•RJS-085 

*RJS-127 

*RJS-132 

*RJS-133 

*RJS-135 

*RJS-136 

*RJS-138 

RJX-040 

RLA-034 

*RLC-091 

*RLC-095 

*RLC-096 

C206 TRIMMER-Trimmer for #11 channel 
trap 

OVERLAY-12-inch 

ESCUTCHEON-Knob escutcheon 

ESCUTCHEON - Picture tube es-
cutcheon 

KNOB-Mah. Brightness, Vertical Hold 

KNOB-Fawn, Tuning Control 

KNOB-Mahogany, Channel Selector 

KNOB-Mahogany, Volume-OFF-ON 

KNOB-Mahogany, Focus, Horizontal 

MASK-Speaker mask 

GLASS-Safety glass 

TUNING SLUG (BRASS) for head-end 

RON CORE-For L255 

X451, 452 RECTIFIER-300 ma., selenium 

TRAP-Ion trap 

CLIP-For electrolytic capacitor mount 

GROMMET-Chassis grommet 

SCREW-Headless screw, % in. 

CREW-Headless screw, % in. 

INSULATOR-For volume control 

INSULATOR-For deflection yoke 

INSULATOR-Hi-voltage insulator 

INSULATOR-For rectifier 

CONNECTOR-Anode connector 

372 RECEPTACLE-Power cord receptacle 
(male) 

SOCKET-Tube socket, octal, for V19, 
V9, VIO 

SOCKET -Tube socket for V20 

SOCKET -Tube socket, octal, for V13 
and V14 

SOCKET-Tube socket, for V15 

SOCKET-9-pin tube socket for V3 

SOCKET-9-pin tube socket for V18 and 
V11 

SOCKET-7-pin shielded tube socket for 
for V5, V6, V17 

SOCKET-Tube socket, shock mounted, 
for VI2 

SOCKET-Tube socket, for VI, V2, V16 

SOCKET-9-pin tube socket for V7 

RF HEAD-END-Completely aligned 
with tubes 

L201 TRANSFORMER-Input transformer 

L351 OIL-Horizontal oscillator coil 

L219 OIL-Oscillator coil, Channel # 2 

L207, 214 OIL-1st and 2nd RF, Channel *5 

SPECIALIZED REPLACEMENT PARTS ( Continued) 

RLC-097 

RLC-098 

L222 

L223 

COIL-Oscillator coil, Channel # 5 

COIL-Oscillator coil, Channel * 6 

RMC-049 

*RMM-134 

CLAMP-Tube sling clamp 

SHIELD-Corona shield for V14 
RLC-099 L225 COIL-Oscillator coil, Channel # 13, and 

channel trap coil 
RMM-143 CUSHION-Tube cushion, sling and 

center 
•RLD-013 

*RLD-014 

D301, 351, 
R314, 
315, 
C378 

1,353 

DEFLECTION YOKE 

COIL-Width control 

RMM-144 

RMM-I45 

*RMM-150 

CUSHION-Tube cushion, strap 

CUSHION-Tube cushion, large 

GLASS-Cushion for safety glass 

*RLD-020 1.352 COIL-Horizontal linearity 
RMS-182 STRAP-Tube strap 

*RLF-024 L254, 255, 
256 

CHOKE- RF choke, 31 uh., choke coil for 
video detector 

*R MS- 130 

RMS-215 

SPRING-For tuning control 

SLING-Tube mounting sling 
•RLF-026 1.401 COIL-Focus coil *RMU-055 SHAFT-Extension shaft 
*R1.1-003 L2i8 CHOKE-Cathode choke, 1.4 mh. *RMU-058 SHAFT-Tubular tuning shaft 
RLI-006 1.202 COIL-Choke coil *RMX-169 PULLEY AND HUB ASSEMBLY-For 

*R1.1-038 L257, 263 CHOKE-Video comp., 165 mh. 
tuning control 

•121..1-072 L206, 212 COIL- 1st RF (Channel * 4), and 2nd RF 
(Channel # 3) 

*RRC-096 R308 POTENTIOMETER-3 meg., height con 
trol 

*RLI-077 L205 COIL-1st RF, Channel # 3 
RRC-127 R311 POTENTIOMETER-4000 ohms, 2 w., 

vertical linearity 
*FILI-093 1.259. 262, 

R271, 
CHOKE-Video comp. choke, 165 uh. RCC-128 R412, 262, POTENTIOMETER DUAL-500 K (vol-

267 5451 ume), 2 meg. (picture control) 

*RLI-096 1.251 COIL-IF coil 
RCC-130 R421, 276 POTENTIOMETER DUAL-Focus ( 100 

K) and Brilliance control (500 K) 
*R1.1-097 T401, C405 OIL- 1st audio IF transformer RRC-136 R305, 365 POTENTIAL DUAL-100 K and 125 K 
*RLI-099 1.221 OIL-Oscillator, Channel * 4 Vertical and Horizontal Hold 

*RLI-100 C270, 271, 
L260 

TRAP COIL-4.5 mc video trap coil 
RRC-140 R369 POTENTIOMETER-Drive control, 25,-

000 ohms, % w. 

*RLI-108 L261, R237 OIL-Video peaking coil, 110 uh. 
*RRW-048 R451 RESISTOR-4.6 ohms, 5 w., w.w. 

*RLI-109 L264 HOKE-Video comp. choke, 130 uh. 
RRW-045 R427 RESISTOR-1700 ohms, 3 w., w.w. 

*RLI-110 L2.52, 253 OIL-IF coil 
RRW-049 R220 RESISTOR-43 ohms, 4 w., w.w. 

*RLI-114 1.203 OIL--Channel * 11 trap coil 
*RRW-054 R455 RESISTOR-Globar, 35 ohms, 0.6 amp. 

*RLI-116 L208, 215 COIL-1st and 2nd RF, Channel # 6 
*RSR-002 B451 THERMAL CUT-OUT 

RLI-117 L204 COIL--Ist RF, Channel # 2 *RSW-066 S40i, 402 SWITCH-Focus switch 

RLI-118 L2l3 COIL-2nd RF, Channel * 4 
*RTD-008 T402, 

C407, 
TRANSFORMER-Ratio detector 

RLI-119 L2lI COIL-2nd RF, Channel * 2 
408 

'RTL-096 L451 REACTOR-Filter reactor 
RLI-120 L210 COIL-1st RF. Channel * 13 

*RT0-064 T-301 TRANSFORMER-Vertical sweep out-
RLI-121 L217 COIL-2nd RF, Channel # 13 put 

*RLI-122 L258, 402, 
452 453 

COIL-Heater choke, 2 uh. *RT0-076 T351, 
R373 

TRANSFORMER-Horizontal sweep 
output 

454,, 455,, 
456 RT0-081 T403 TRANSFORMER-Audio output 

*RLP-016 L226, 227 OIL-Converter plate coil 
*RWL-019 1371 POWER CORD-Interlock female 

*RLX-029 C265, 267, ASSEMBLY-Video detector assembly 
RWX-029 SOCKET-Picture tube socket assembly 

L254, 
255 

•IN64if Y1 DETECTOR-Germanium crystal detec-
tor 

*Parts used on previous models. 

I. SUPPRESSION OF RF OSCILLATION 

To minimize the tendency to oscillate on Channel # 12 and 
#13, a ceramic capacitor, C226, 800 mmf., has been added from 
Pin 3 of the tube V3 to chassis in the head-end unit. Part number 
is RCW-3026. 

2. INCREASE OF HORtZONTAL SWEEP 

In order to increase horizontal sweep, the following changes 
were incorporated during production: a capacitor, C380, was 
added across the terminals 6 and 8 of the horizontal sweep 
transformer. The typt used is a 220 mmf. capacitor, 1500 volt, 
with a parts number of RCU-295. At the same time the wiring 
of capacitor C376 was changed to connect to terminal 5 of the 
damper tube V15, 25W4GT. 

In case a capacitor of 220 mmf., 1500 volts is not available, 
use two capacitors of values 390 mmf. (part number UCU-1042, 

or 470 mmf. (part number UCU-1044, ) in series 
connection. 

TrObtainable from tube distributor. 

PRODUCTION CHANGES 

3. INCREASE OF LOW FREQUENCY RESPONSE 

To increase the low frequency response of the video amplifier, 
the capacitor C268 was changed from a .02 mf. to a .05 mf. 
value. The new number is UCC-045, 

4. IMPROVEMENT OF HORIZONTAL PULL-IN RANGE 

In the biasing network for the horizontal control tube, V12A, 
the resistor R379 was changed from a 180,000 to a 270,000 value 
with a part number of URD-107. 

5. TEMPORARY SUBSTITUTION 

Because of temporary procurement difficulties, some receivers 
were wired with the following changes: 

Resistor R277: a substitution of 180,000 ohms was used in-
stead of the correct value of 220,000 ohms. 

Resistor R379: a substitution of 220,000 ohms was used in-
stead of the correct value of 270,000 ohms. 
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MODEL 14T2 MAHOGANY 

MODEL 1413 BLONDE 
MODEL 14C102 MAHOGANY 
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SPECIFICATIONS 

Pog• 

1 2 
12 
13 
13 
14 
14 
1 5 
15 
1 5 
16 
16 
1 7 
17 
17 
19 
I 8 
20 

OVER•ALL DIMENSIONS 

ELECTRICAL RATie•G 

INTERMEDIATE 
FREQUENCIES: 

Model 
Height 
Inches 

Width 
Inches 

Depth 
Inches 

14T2 

14T3 
18% 17% 22 3A 

14C102 

14C103 
36% 20 223/8 

Frequency 60 cycles 
Voltage  115 v. is-c 
Watts 165 watts 

Television video 45.75 MC 
Television audio . 41.25 and 4.5 MC 

LOUDSPEAKER: 
PM Alnico 

Model 

Cone Diameter 
Size  

Voice Coil Imp. 
at 400 Cycles 

14T2 
14T3 

14C102 
14C103 

AUDIO POWER 
OUTPUT: 

5% in. 

3.2 ohms 

12 in. 

3.2 ohms 

Undistorted 1  0 watt 
Maximum 2  G watts 

ANTENNA 
REQUIREMENTS: 

Built-in Antenna System 

For External Antenna Use: 
Type Folded dipole, or equivalent 
Impedance 300 ohms 

R-F FREQUENCY RANGE: 
Selector 
Switch 
Position 

Fre-
quency Picture 
Range Carrier 
MC MC 

Sound 
Carrier 
MC 

No. 2 54-60 55.25 59.75 
No. 3 60-66 61.25 65.75 
No. 4 66-72 67.25 71.75 
No. 5 76-82 77.25 81.75 
No. 6 82-88 83.25 87.75 
No. 7 174-180 175.25 179.75 
No. 8 180-186 181.25 185.75 
No. 9 186-192 187.25 191.75 
No. 10 192-198 193.25 197.75 
No. 11 198-204 199.25 203.75 
No. 12 204-210 205.25 209.75 
No. 13 210-216 211.25 215.75 

TUBES: Symbol Purpose Type 

V1 
V2 
V3 
V4 
V5 
V6 
V7 
V8 
V9 

VIO 
VII 
V12 

V13 

V14 
V15 
V16 
V17 
V18 
V19 
V20 
V21 
YI 

1st RF Amplifier... 
2nd RF Amplifier. 
Converter-Oscillator 
1st Video IF Amplifier  
2nd Video IF Amplifier 
3rd Video IF Amplifier  
Video Amplifier  
Picture Tube  
Vertical Sweep Generator and 
Blanking  

Vertical Sweep Output  
Sync Amplifier and Clipper . 
Horizontal Frequency Discrimina-

tor  
Horizontal AFC and Sweep Oscil-

lator  
Horizontal Sweep Output  
High Voltage Rectifier .. 
Horizontal Damper Tube  
Audio IF Amplifier  
Audio IF Amplifier-Limiter  
Audio Detector  
Audio Amplifier  
Audio Output  
Video Detector  

6AB4 
6BC5 
12AT7 
6BC5 
6BC5 
6BC5 
12AT7 
14CP4 

12SN7GT 
12AU7 
6SL7GT 

6AL5 

12SN7GT 
25BQ6 
1X2 
25W4GT 
6AU6 
6AU6 
6AL5 
6SQ7 
25L6GT 
IN64 

MDELS 14C102, 

1)4103, 147'2, 147'3 

CAUTION 

HIGH VOLTAGES ARE USED IN THE OPERATION OF THIS TELEVISION RECEIVER. THE BACK COVER, WHILE IN PLACE, PREVENTS AC-
CIDENTAL CONTACT WITH THESE HIGH VOLTAGES AND SHOULD NOT BE REMOVED EXCEPT BY A QUALIFIED TELEVISION TECHNICIAN 

THE PICTURE TUBE IS A HIGH VACUUM TUBE AND, IF BROKEN, PIECES OF GLASS MAY FLY WITH FORCE IN ALL DIRECTIONS. ANY 
WEAKENING OF THE GLASS, AS MAY BE CAUSED BY CHIPPING, SCRATCHING, OR MORE THAN NORMAL PRESSURE, MAY CAUSE THIS 
TUBE TO BREAK. THE USE OF SAFETY GLASSES IS RECOMMENDED WHEN IT IS NECESSARY TO REMOVE OR REPLACE THE PICTURE TUBE. 

ALWAYS USE AN ISOLATING TRANSFORMER IN THE POWER LINE, WHEN SERVICING THESE RECEIVERS, TO PROTECT TEST 
EQUIPMENT. 

R-F UNIT 

R-FA R-pF CONV 
mL  V 3A 

VI V2  

scit 
 _J 

VIDEO I-F AMPLIFIER VIDE') AMPLIFIER 

S 
I F 
V4  

-W-
2O 
- F 
V5 

" D   DE T AMPLI AMPLI 
I - F VI V74 

- _ 

SYNC AMPLI 
a CLIPPER 

VII 

CRT 

¡in V e 

H - V 
l•-• SU PPLY   

HOR DEFLECTION -- 15 , 750 C PS A  V15  

n   l 
DISC 8  AFC SWEEP SWEEP -- 

OUTPUT 
VI2I3V138 VI 3B VI4 VIG 

DAMPER 
111- e-

GEN  

_l 
VER1 FEILEZTIOP7- 60 C PS , 
7  
I  SWEEPGEN ;SWEEP GEN  I 
j 8 BLANKING,---'13 OUTPUT , 

V9 VIO 

AUDIO IF 

4 5 mc I  AMPLI LIMITER RATIO 
V I7 "P• AMPLI -31- DEI 

VI8 I VI9 I 

IS? 
AUDIO 
V20 

AUDIO 
^F"-• OUTPUT 

V2I 
SPEAKER 

Fig. 1. Block Diagram 

GENERAL INFORMATION 

The General Electric Models 14T2, 14T3, I4C102, and 
I4C103 provide reception on all the twelve commercial television 
channels as specified on page 11 The picture is reproduced on a 
14-inch picture tube. 
Features of these television receivers include; a two stage -f 

amplifier, balanced antenna input circuit, selenium type recti-
fiers, intercarrier sound, ratio detector, safe high voltage supply 
for the picture tube, automatic frequency control for horizontal 
sweep synchronization and electromagnetic deflection. 
The r-f tuner assembly is mounted on a separate chassis which 

is readily demounted from the main chassis. The coils which tune 
the 1st and 2nd r-f stages and the oscillator are mounted on indi-
vidual wafers of the selector switch. The local oscillator V3B 
operates on the high frequency side of the incoming r-f signal. 
The picture carrier is converted to a 45.75 mc video i-f frequency, 
while the FM sound carrier is converted to a 41.25 mc frequency. 
The video i-f is stagger tuned to pass the video i-f (45.75 mc) 

and the (41.25 mc) with the proper amplitude relationship be-
tween the two frequencies. The video information is detected 
by the detector Y1 as well as a 4.5 mc FM signal which is the 
beat frequency between the video i-f (45.75 mc) and (41.25 mc). 
The 4.5 mc audio FM is amplified and limited by V17 and V18 
and detected by the ratio detector V19. The audio is amplified 
by V20. V21 is the audio output tube. 
The horizontal and vertical sync signals are taken off at the 

plate circuit of V7B and amplified and separated from the video 
signal by VII. The vertical sweep is generated by one section of 
a 12SN7 (V9) and a 12AU7 (V10) connected in a multivibrator 
circuit. The 12AU7 (V10) also serves as the vertical sweep output 
tube. The other section of the 12SN7 (V9) is used to produce the 
vertical retrace blanking signal. The horizontal sync signal is 
mixed with a sawtooth signal from the plate of the damper tube 
(V16) by the discriminator (V12). A change in phase between 
these two signals increases or decreases the bias voltage which 
is applied to the grid of V13A. V13A is a reactance tube which 
changes the frequency of the horizontal oscillator V13B. V14, the 
horizontal sweep output, is coupled to the horizontal deflection 
coils by T351. 
V15 is the high voltage rectifier for rectifying the kickback 

voltage, produced in T351 by the horizontal retrace current, to 
supply approximately 12 kilovolts to the picture tube high voltage 
anode. 

These receivers use two selenium rectifiers in a half-wave 
voltage doubling circuit to supply the BA- voltage of approxi 
mately 255 volts. The tube filaments are a series parallel con-
nection across the 117 volt a-c line. 

RECEIVER INSTALLATION 

The receiver is shipped from the factory with the picture tube 
installed and all components preadjusted and checked for normal 
operation. Upon unpacking the receiver and removing the wood 
shipping skid from the bottom of the cabinet it is necessary 
only to connect the power cord into the 115 volt a-c power 
outlet to make it ready for use. However, if in checking receiver 
performance, should an analysis indicate a service control out 
of adjustment due to handling, shipping, or that incurred 
through normal service to the chassis, the receiver should be 
prepared for making the adjustments outlined for the Service 
Controls and Adjustment Procedure. 
To prepare the receiver for adjustment remove the cabinet 

back, connect the antenna to the dipole terminals and connect 
the input power to the interlock receptacle by way of a power 
cord terminated in a matching plug. Make certain that the 
deflection yoke sets up against the bell of the picture tube. If it 
is not, loosen each deflection yoke clamp adjustment screw 
slightly and push yoke assembly against bell of tube. Remove 
tape holding ion trap to tube neck. A study of the following 
paragraphs and use of the adjustment procedures given will give 
satisfactory results with a minimum of time and effort. 

ANTENNA REQUIREMENTS 
GENERAL-The receiver circuit is designed with a balanced input 
circuit whose impedance is 300 ohms. This receiver is equipped 
with a built-in antenna giving favorable reception from tele-
vision signals within their prime service area. Where reception 
is weak due to less favorable receiving conditions with the built-in 
antenna, an outdoor antenna, properly matched with trans-
mission line of 300 ohms impedance in a balanced feed system 
and designed for operation at the television channel frequencies 
is recommended. 
When an external antenna system is connected to the dipole 

terminals, the built-in antenna connecting leads must be dis-
connected. 

OUTDOOR ANTENNA-In receiving areas of moderate signal 
strength, the simple folded dipole and transmission line of 300 
ohms will be found adequate for favorable reception. Receiving 
areas of less than moderate signal strength (fringe areas) require 
the more complex antenna systems designed for higher gain. 
The high gain antennas are usually more directive and in addi-
tion provide a favorable reduction in pickup of undesirable 
signals or noise from the back side of such an antenna system. 
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INSTALLATION AND SERVICE ADJUSTMENTS 
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Fig. 2. Service Adjustments and Yoke Assembly 

UGHTNING PROTECTION-All outdoor antenna installations must 
conform to certain standards as set up by the National Electrical 
code which is usually supplemented by Local Code requirements. 
In general, some of the requirements are as follows: 

1. The metal mast supporting the antenna should be per-
manently and effectively grounded. This should be grounded 
by a wire of size as specified in the codes. 

2. An approved lightning arrester must be used with the 
antenna lead-in conductors at a point of entrance to the building. 
If shielded lead-in cable is used, the shield may be permanently 
grounded in lieu of using the lightning arrester. 

ANTENNA PLACEMENT AND ORIENTATION- All television antenna 
systems have directional characteristics and their location may 
have a pronounced effect upon the results obtained. Therefore, 
the antenna should be turned in a horizontal plane for maximum 
signal pickup. Several antenna locations may have to be tried, 
since nearby objects, especially those of metal, may affect pic-
ture quality or even cause dead spots in reception to occur. 
Relocating the antenna, at increments of as much as a few feet, 
may produce a better picture. 

GHOST RECEPTION-Ghost images are sometimes encountered, 
appearing as a second picture image in various degrees of con-
trast and displacement from the main picture. If ghosts are 
evident in the received picture, a relocation of the antenna 
should be made. In many cases this will eliminate reception of 
these signals which are received from some other than the direct 
signal path from the television transmitter. If the ghost images 
cannot be eliminated in this manner, a compromise in antenna 
orientation for maximum signal pickup and image rejection 
may be made without seriously impairing picture quality. 

SERVICE CONTROLS AND ADJUSTMENT 
PROCEDURE 

It will be noted that some adjustments react upon each other 
and therefore should be adjusted alternately and as a final step 
all adjustments rechecked. 

Power should not be applied to the receiver for any great 
length of time without the ion trap adjusted for some illumina-
tion. 
The ion trap, deflection yoke, focus coil and the installatior 

adjustment controls are adjusted in the procedure given below 
These are described in greater detail under their respective title: 
immediately following this procedure. 

Reference is made to Figure 2 for the service adjustments anc 
yoke assembly. 

1. Adjust ion trap to get brightest raster. 
2. Adjust for no tilt of raster and tighten yoke clamp screws 
3. Tune in a television signal. 

4. Adjust Horizontal Hold controls. 
5. Adjust•Drive control. 

6. Adjust for good Horizontal and Vertical linearity. 
7. Adjust Horizontal and Vertical size controls. 
8. Adjust Focus coil for centering of test pattern, removal of 

neck shadow and for most uniform focus. 
9. Readjust ion trap. 
10. Recheck adjustments of steps 6, 7, 8 and 9. 
11. Tighten Focus Coil adjustment screws and wing nuts. 

ION TRAP-Power should not be applied to the receiver for any 
great length of time without the ion trap adjusted for some 
illumination. Set the Brightness control to maximum (clockwise). 
To adjust ion trap, rotate the trap on the neck of the tube and 
move it forward and backward to give maximum brightness. 
Reduce the picture Brightness during ion trap adjustment, if 
raster becomes too bright as maximum brightness with the trap 
is approached. Always make certain the ion trap is finally set to 
give maximum brightness of the raster 

PICTURE TILT-If the picture or raster does not lie squarely within 
the picture tube mask, loosen one of the Yoke Adjustment Clamp 
screws and by grasping the Picture Tilt Lever, turn lever to rotate 
yoke until picture or raster squares with the mask. Tighten the 
yoke clamp screws after squaring picture with mask. 

HORIZONTAL HOLD-Set the front panel Horizontal Hold control 
(R365) to the center of its range. Adjust the core of the Hori-
zontal Hold control (L351) at the rear of chassis, until the picture 
is synchronized and is phased at the center of the raster-a slight 
rotation of the front panel control in either direction will move 
the picture slightly to the left or right without losing synchroni-
zation. 
The pull- in to synchronization range should be equally dis-

tributed each side of the front panel Horizontal Hold control's 
center range and may be checked with the control set at center, 
observing the pull- in to synchronization sensitivity as the 
Channel Selector switch is flipped alternately back and forth 
from the received channel to an adjacent channel having no 
signal. For any other setting of the front panel Horizontal Hold 
control, the pull- in to synchronization time will be longer. 

HORIZONTAL DRIVE-Adjust the Horizontal Drive control (R369) 
for optimum drive indicated by a maximum width of picture. 

If any compression of picture is noted on the right-hand side 
of the raster, the condition may be corrected by a slight decrease 
of drive (clockwise rotation). If a vertical beaded line appears   
in the picture at this setting, a further clockwise adjustment 
should be made to eliminate it. 

HEIGHT-The Height control (R308) changes the picture height 
and should be adjusted so that the picture extends approximately 

inch beyond the top and bottom edges of the mask. This 
adjustment should be made simultaneously with the Vertical 
Linearity control (R311). 

FOCUS COIL ADJUSTMENT-The Focus coil bracket adjustment 
screws and the swivel wing nuts are loosened in preparation for 
adjustment of the focus coil. These should not be too loose but 
should allow movement of the coil and yet retain each new 
position of coil adjustment. 
The focus coil and bracket may be moved up and down, to 

the right or left, or the coil may be tilted in any direction by the 
swivel mounting. In addition, the coil may be moved forward 
or backward. 
Adjust position of the focus coil to center picture test pattern 

within picture tube mask and to eliminate neck shadow. The 
focus coil should be as far back toward the base of the picture 
tube as possible for best focus consistent with maximum picture 
brightness. 

MISCELLANEOUS SERVICE DATA 
REMOVAL OF CHASSIS FROM CABINET-

1. Remove knobs and cabinet back. 
2. Disconnect speaker leads. 
3. Remove Vi-20 nuts and washers which hold picture tube 

anchor lugs to top inside corners of cabinet. 
4. Remove chassis mounting screws. 

PICTURE TUBE AND CHASSIS REPLACEMENT-

1. The deflection yoke clamp screws and focus coil adjustments 
should be loosened before attempting to install the picture tube-
this will prevent any strain upon the tube neck when positioning 
and fastening the tube later. 

2. Install the picture tube as shown in Figure 1. The bottom 
rim of tube should be forward against rubber stop on chassis 
front apron. 

3. Place picture tube strap around rim of tube, inserting the 
picture tube anchor lugs between tube rim and strap as shown 
in Figure 1. Center tube approximately with regard to front of 
chassis and install tube strap mounting nuts to hold tube lightly. 

4. Place chassis and tube into the receiver cabinet, reposition-
ing tube anchor lugs to fit over stud screws in top corners of 
cabinet. 

PICTURE 

5. Install chassis mounting screws and tighten to fasten 
chassis securely. 

6. Move picture tube if necessary to center tube in mask, as 
viewed from front of the cabinet. 

7. Tighten tube strap mounting nuts, accessible from bottom 
of cabinet. 

8. Install washer and inch- 20 hex nut over picture tube 
anchor lug screws and tighten to hold lugs securely to cabinet. 

9. Push deflection yoke forward to set against bell of picture 
tube and tighten yoke clamp screws. 
10. Place ion trap on picture tube neck as shown in figure 2. 
11. Connect picture tube socket to base of tube and high 

voltage lead to anode connection. 
/2. Install control knobs. 

HIGH CHANNEL TRAP-This re ceiver incorporates a trap circuit 
(C206, L203, S202D) on the head-end unit which is switched 
into the antenna circuit on the low band channels. The trap may 
be used to eliminate any one of the following high channel inter-
ferences on the corresponding lower channel shown. 

Channel #8 on Channel #4 

Channel # 11 on Channel #5 

Channel # 13 on Channel #6 

The receiver is adjusted at the factory approximately for rejec-
tion of Channel # 11 interference on Channel #5. It may be neces-
sary to rèadjust the trap slightly, if Channel # 11 interference is 
experienced when operating the receiver on Channel #5. 
High channel interference manifests itself as horizontal bars, 

a herringbone pattern in the picture, or the high channel station 
picture superimposed upon the low channel picture for which the 
receiver has been tuned. 

If none of the above combinations of channels exist in the 
locality where the receiver is to be used, the trap need not be 
adjusted. 

THERMAL CUT-OUT-This is a protective device, which operates 
in a similar manner to a fuse, removing line voltage from the 
receiver in case of excessive current drain due to circuit overload. 
A five minute period should be allowed after the cut-out has 
tripped, before depressing the reset button to restore power to 
the receiver. If the receiver does not return to normal operation 
within a reasonable warm-up time after the cut-out has been 
reset, an analysis of the receiver circuit should be made to 
determine the cause of overload. 

DEFECTS 

HORIZONTAL LINEARITY-The Horizontal Linearity control (L352) 
adjusts the picture for correct horizontal proportions. For best 
adjustment, use a test pattern and adjust the Horizontal Line-
arity control until the distances from the center of the test pattern 
to the left- and right-hand edges of the test pattern measure 
approximately the same. The adjustment of this control is very 
broad and it should be made simultaneously with the adjustment 
of the Width control (L353) to get proper picture width and 
correct horizontal linearity. 

VERTICAL LINEARITY-This control (R311) should be adjusted to 
give best symmetry to the test pattern for correct vertical propor-
tions in the picture. The adjustment should be made on a test 
pattern so that the distances from the center to the top and 
bottom edges of the test pattern measure approximately the 
same. This adjustment will alter the height of the picture slightly. 

WIDTH-Adjust the Width control (L353) so that the edges of   
the picture extend approximately one-eighth inch past the right-
and left-hand edge of the mask so that raster edges are not 
visible. 

Fig. 3 
Normal picture. 

The following illustrations show picture defects which are caused by incorrect setting of 
operating controls, the preset controls or by interference picked up by the antenna. A pos-
sible remedy is indicated for each defect. 
The adjustment of controls is most efficiently accomplished by the use of a test pattern, 

similar to that illustrated to the left, which is normally transmitted just prior to the scheduled 
program. 
The normal picture should show good focus and a good contrast between blacks and whites 

with intermediate shades of gray. The picture should not tend to move either vertically or 
horizontally and should have good linearity. 

PICTURE DEFECT 

L  
Fig. 4 
Picture too light. 

REMEDY 

1. Increase Picture control setting and/or reduce brightness. 
2. Weak signal. This may be caused by insufficient pickup on antenna or defective lead-in. 

Insufficient pickup at maximum contrast usually is accompanied by "snow" on the 
picture. 

Fig. 5 
Picture too dark 
(contrast). 

1. Reduce Picture control setiing and/or increase Brightness control setting. 
2. Too strong signal. If it is not possible to reduce signal adequately with Picture control, 

install suitable resistor antenna pad. 
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PICTURE DEFECTS (Cont'd) 

PICTURE DEFECT 

Fig. 6 
Picture 
defecussed. 

Fig. 7 
Horizontal sync. 

Fig. 8 
Vertical sync. 

Fig. 9 
Vertical linearity. 

Fig. 10 
Vertical height. 

Fig. 11 
Picture too wide. 

REMEDY 

1. Adjustment of front panel focus control, R421. 
2. Check for uniformity of focus by moving focus coil (see Installation and Service Adjust-

ments, page 3). 
3. Mistuning of receiver or misalignment. 

1. Adjust Horizontal Hold control (front panel control). 
2. Check adjustment of rear panel Horizontal Hold control. 
3. Signal improperly tuned. 
4. Defective horizontal sync circuit. 

1. Adjust Vertical Hold control until picture shows no tendency to slide up or down or lock 
out of frame. 

2. Check the vertical sync circuits. 

Adjust Vertical Linearity control. This adjustment may alter the Height control adjustment. 

Adjust Height control so that the top and bottom picture edges are just covered by mask. 
Recheck Vertical Linearity control setting. 

Adjust Width control so that the right and left picture edges are just covered by the mask. 

Fig. 12 
Horizontal 
linearity. 

1. Adjust Horizontal Linearity control. This adjustment may require resetting of Width 
control. 

2. Adjust drive control as described under Installation Adjustments, page 3. 

Fig. 13 
Neck shadow. 

Fig. 14 
Herringbone 
pattern. 

1. Misadjustment of Focus coil-tilted too far. 
2. Move the deflection yoke forward against the bell of the picture tube. 

This interference is caused by a television station operating on the next lower channel or by 
short-wave radio transmitting and receiving equipment. Police and "ham" transmitters in 
your locality will usually cause the 11103t severe conditions. The interference produces moving 
ripples or diagonal streaks, or in some cases, may cause loss of contrast of the picture. The use 
of an antenna wavetrap tuned to the interfering signal may assist. If the interference is from 
a TV or FM station, a transmission line shorted stub may remove the interference. If the 
pickup is on the lead-in, a shielded lead-in will help correct the trouble. See page 4 for high 
channel trap adjustment. 

Fig. 15 
Horizontal bars. 

This interference is caused by adjacent channel sound or microphonics in receiver. If adjacent 
channel sound is responsible for this defect, readjust the adjacent channel traps L227 and 
L253 as outlined on page 8. A microphonic video amplifier tube, V7, may cause this condition. 

Fig. 16 
Ignition 
Interf .e  

Fig. 17 
Multiple images. 
(ghosts). 

Fig. 18 
"Snow." 

 .1 
CORD LENGTH 

2 

MODEL'S 14C102, 

1)4103, 14T2, 14T3 

Ignition interference from trucks, automobiles, and airplanes may be identified by black or 
white streaks and splashes on the picture. The ignition system of trucks will produce the most 
intense interference pattern. Install antenna away from road carrying traffic. Shielded lead-in 
may help if interference is picked up on it. 

This is caused by the television signal following multiple paths, one of which is the direct 
path, .and the other is reflected from some object such as a tall building or a large storage 
tank or hills. The signal following the longer reflected path arrives later at the receiver pro-
ducing the second image. 

In case a built-in antenna is used, try to turn the cabinet until the ghost picture is dimmed 
out. If your receiver is connected to an outdoor installation, a reorientation of the antenna 
might improve the reception. 

1. Too weak signal; increase efficiency of antenna installation. 
2. Adjust tuning control. 

3oon TRANSMISSION 
LINE TO BALANCED 
OUTPUT ADAPTER 
GE - ST-8A 

Fig. 19. Tuning Control Drive 
4 Cord Stringing 

3à- TURNS Fig. 20. Sweep Genera or Termination 

CAUTION: TO PROTECT TEST EQUIPMENT ALWAYS USE AN ISOLATION TRANSFORMER 
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HEAD-END 
TERMINALS 

GENERAL-A complete alignment of the receiver tuned circuits is 
given in the following charts. Read all alignment notes prior to 
making an alignment. The procedure shown in the charts is 
based upon the use of the G-E test equipment seecified and if 
other equipment is used which has different characteristics, the 
charts may have to be modified slightly. A diagram showing the 
location of adjustments used in alignment is shown in Figure 22 
on page 9. Use the alignment service diagram, Figure 29, on page 
15 with the charts. 
The illustrations of Figure 30 and 33 show the alignment 

equipment connection points given in the alignment charts. 
It is necessary to connect the low side of the test equipment to 

the B - bus of the receiver keeping the lead as short as possible. 
Dress signal generator and oscilloscope cables away from both 

vertical and horizontal oscillator sweep circuits to prevent their 
interference from influencing the output response curve. 
Always permit a 15 minute warm-up period for the receiver 

and test equipment prior to attempting alignment. 
To align the receiver with the picture tube removed, a Type 

6SN7 tube with all pins clipped off except pins #7 and #8 may be 
used to complete the filament circuit. Plug pins #7 and #8 of the 
6SN7 into pins #1 and # 12 of the picture tube socket. . 
To protect the test equipment, always use an isolation trans-

former between the power line and the TV receiver. See caution 
notice at top of page 2. 

TEST EQUIPMENT-The following test equipment is necessary. 

1. R-F Sweep Generator (G-E Type ST-4A or Equivalent). 

a. Frequency Requirements. 
4.5 MC with 500 KC and 2 MC sweep width. 
40-50 MC with approximately 10 MC sweep width. 
50-90 MC, 170-220 MC with 15 MC sweep width. 

b. Constant output in the sweep range. 

c. At least 0.1 volt output 

2. Marker Generator (G-E Type ST-SA or Equivalent). 

The marker generator must have good frequency stability, 
must be accurately calibrated and must cover the following fre-
quencies. 

41.25 MC for video I-F 
42.50 MC for video I-F 
44.20 MC for video I-F 
44.50 MC for vidoe I-F 
45.00 MC for video I-F 
45.75 MC for video I-F 
47.25 MC for video I-F 
4.5 MC for sound I-F and trap alignment 

Picture and sound carrier frequencies for Channels #2 through 
#13. 

3. Balanced Output Adapter G-E ST-8A or Equivalent (See 
Figure 2.0 and RF Alignment, Note 1, page 10). 

4. Oscilloscope (G-E Type ST-2A or Equivalent)-The oscillo-
scope should have good sensitivity and preferably a 5-inch 
screen with a good wide-band frequency response on the vertical 
deflection circuits. Although the high frequency response is not 
necessary for alignment, it is important when making waveform 
measurements shown in Figure 29, page 15. 

5. Vacuum Tube Voltmeter-A vacuum tube voltmeter is 
necessary to measure the bias of - 2.7 volts required ror video and 
r-f alignments. 

6. Detector Network-A crystal detector network as shown in 
Figure 27 is necessary to detect the video output response when 
aligning L260, the 4.5 mc trap. 

7. Miscellaneous-One 10,000 ohm resistor to isolate the scope 
as noted in the charts. 

One .01 mfd. capacitor to isolate the sweep generator as noted 
in the chart. 
Impedance matching pad for r-f alignment as shown in Figure 

20. 
Bias battery to supply - 2.7 volts as noted for video i-f and r-f 

alignment. 
Resistor, 680 ohms, to shunt L226 described in note 3 of 

R-F Alignment on page 10. 
Capacitor, 400 mf., 350 volt, to reduce hum on R-F response 

curve. See note 3. page 10. 

©John F. Rider 



VIDEO I-F 

/. Connect a bias battery from junction of C261, R263 and 
the Picture control to B-. Connect positive of battery to B 
Adjust the Picture control to give a -2.7 volts bias at the grid, 
pin 1, of V4 as measured with a vacuum tube voltmeter. Adjust 
the signal generator for a volt video output response on a 
calibrated oscilloscope. Disconnect VTVM leads during align-
ment. 

2. The sweep generator should be properly terminated in its 
characteristic impedance. Couple the signal to the point of input 
through a . 01 mf. capacitor. 

3. The traps L227 and L253 must be detuned before aligning 
the amplifier by turning the cores all the way out of the coil. 
These traps are to be retuned for minimum amplitude at 47.25 
mc in step 6 of the procedure. This adjustment is greatly enhanced 
by increasing the scope gain. 

4. Set the Channel switch to Channel # 12 or # 13. Check for 
oscillator influence by turning the tuning control. If the shape 
of the response curve changes, switch to another channel where 
oscillator influence is not noted. 

VIDEO 

ALIGNMENT 

5. In most cases it is only necçssary to perform an over-all 
alignment of the video i-f, as in Step 7 of the Video Alignment 
Chart, to obtain i-f response curve of Figure 21-E. 

When aligning the i-f coils, L251 will adjust the audio or low 
frequency side of the i-f response curve, while L252 will adjust the 
video or high frequency side of the i-f response curve. L226 and 
L254 should be adjusted simultaneously to reduce the saddleback 
at the peak of the curve and to give maximum gain and retain 
45.75 mc and 42.50 mc markers at the 50'-c mark. 

6. It is necessary to detune the i-f coils by shorting as noted 
in the alignment chart to prevent the coil preceding the signal 
input point from influencing the response curve. 

7. The 45.75 mc marker should fall at the 50% point to give 
proper sideband response. See Fig. 21E. 

8. After adjustment of the two adjacent sound traps, make 
the final adjustments to obtain the proper curve and markers 
as illustrated in Fig. 21E, in step 7. 

I-F ALIGNMENT CHART 

Step 
Marker 

Generator 
Frequency 

Sweep 
Generator 
Frequency 

Signal Input 
Points 
Between 

1 

Fig. 30, point B 
2 44.50 MC V6 grid (pin 1) thru .01 mf. cap. 

and B - on head-end shield. 
Short L252. 

3 45.75 MC 40 to 
50 MC 

Fig. 30, point C 
V5 grid (pin 1) thru .01 mf. cap. 
and B - on head-end shield. 
Short L251. Remove short on 
L252. 

Fig. 30, point D 
4 42.50 MC, 

45.75 MC 
V4 grid (pin 1) thru .01 mf. cap. 
and B - on head-end shield. 
Short L226. Remove short on 
L251. 

5 44.2 MC 

6 47.25 MC 
Fig. 30, point E 

Junction L215 and 1.216 on sec-
ond r-f switch wafer thru . 01 mf. 
cap. and B - on head-end shield. 
Remove short on L226. 

7 41.25 MC, 
42.50 MC, 
45.00 MC, 
45.75 MC, 
47.25 MC 

Connect 
Oscilloscope 
Between 

Adjust 
See 
Note 
No. 

Fig. 30, point A 
Junction 

1.256, R265, 
C268 and 
R266 thru 
10K ohms 
and B - on 
V7 socket. 

Detune L227 and I.253 by turning 
cores out of coil. 

3 

Core of L254 for curve of Fig. 21-A. 

Core of L252 for curve of Fig. 21-B. 

1, 2, 4, 
6 

Core of L251 for curve of Fig. 21-C. 

Core of L226 for curve of Fig. 21-D. 

Cores of 1.227 and L253 for min. out-
put at 47.25 MC (Fig. 21-E). 

1, 2, 3, 
4, 7 

Cores of L251, L252, L254 and L226 
for curve of Fig. 21-E. 

1, 2, 4, 
5, 7, 8 
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AUDIO I-F ALIGNMENT 

/. Audio i-f alignment is performed by putting in a 4.5 mc 
*500 kc sweep and viewing the response curve as noted in the 
audio i-f chart. 

2. As a final check, step 12, the secondary of T402 adjustment, 
should be checked on a television signal if possible. Try several 
operating television stations and if buzz in the audio is heard, 
the secondary of T402 should be readjusted as follows. 
Tune in the station and adjust the contrast control for a weak 

sound output. Readjust the secondary of T402 until the buzz 
is a minimum or disappears and the best quality audio is ob-
tained. 

3. Keep the input of the sweep generator low enough so that 
limiting does not take place, otherwsie the response curve will 
broaden out resulting in a slight misadjustment. Check by in-
creasing the output of the sweep generator; the response curve 
should increase in amplitude. 

4. T401 is adjusted for maximum amplitude and symmetry 
of the response curve about the 4.5 mc marker as shown in Fig. 
23-A. 

5. The secondary of T402 is adjusted for the curve of Figure 
23-B. This adjustment should give as straight a slope as possible 
between the positive and negative peaks of the curve with the 
center of the 4.5 mc marker falling midway between the peaks. 

6. The primary of T402 is adjusted for maximum amplitude 
of the positive and negative peaks with as straight a trace as 
possible between the peaks. If necessary, readjust the secondary 
of T402 so that the marker falls midway between the peaks. 

7. An alternate method to the visual alignment is the sound 
output method using an operating television station, preferably 
when transmitting tone modulation during the test pattern. 

(a) Tune the receiver for optimum detail. 
(b) Keep the input below limiting level by reducing the con-

trast by the Picture control or by using a resistor pad in 
the antenna circuit. 

(c) Adjust primary and secondary of T401 for maximum 
sound output. Adjust primary of T402 for maximum audio 
output. 
Adjust the secondary of T402 for best quality audio (low 
distortion, least noise) and for minimum buzz in the out-
put. 

(d) 

SECONOARY 
TOP 

PRIMARY 
BOT tOM 

AUDIO I-F AUGMENT CHART 

L 260 

CHANNEL, TRAP 
L 
( TOP) 

C206 L 253 
I BOTTOM) 

C207 (D...-L 25( ( TOP) 

C220 0 
...L z26 ( TOP) 

(BOTTOM) 

F g. 22. Tube and Trimmer Location 

5451 

L227 

C451 

x452 

Step 

8 

9 

10 

11 

Marker 
Generator 
Frequency 

4.5 MC 

Sweep 
Generator 
Frequency 

4.5 MC 
*500 KC 
keep signal 

betow limiting 
level of 
receiver. 

Signal Input 
Points 
Between 

Fig. 30, point F 
Pin 1 of V17 through 
.01 mfd. cap. and B - 

Connect 
Oscilloscope 
Between 

Adjus'. 

Fig. 33, point G 
Junction of e404 and 
C404 8s sec. of T401 
through 10K and B 

Fig. 33, point H 
Pin 1 of V18 through 
.01 mfd. cap. and B-. 

Fig. 30, point I 
Junction of R408, C411 
and R411 through 10K 
and B. 

Primary and secondary of T401. 
See Figure 23-A. 

See 
Note 
No. 

1, 3, 4 

Secondary of T402. See Fig. 23-B. 1, 3, 5 

Primary of T402. See Figure 23-B. 1, 3, 6 

Secondary of T402. See Figure 23-B. 1, 3, 5 

12 Recheck a ignment of step 11 on operating station as in note 2. 

A 

'e"-- 4,5 MC MARKER 

Fig. 23. Audio I-F Curve 
MODELS 1)4102, 
14C103, 1/42, 14T3 
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CASOLCIS 

R-F ALIGNMENT 

R-F Alignment Notes 
I. Disconnect the transmission line to the antenna terminals 

at the head-end. Couple the output of the sweep generator to 
the balanced output adapter G-E ST-8A, or an equivalent 
adapter for the particular type sweep generator used. Couple 
the adapter to the head-end terminals through a piece of 300-
ohm transmission line and the pad network shown in Figure 20A. 

If a balanced output adapter is not available for the sweep 
generator, a matching network as shown in Figure 20B may be 
used. A balanced output is recommended, since a matching net-
work as shown in Figure 20B may introduce frequency shift and 
cause a misleading tilt to the response curve. Ro shown in 
Figure 20B is the terminating resistor. If this resistor is not 
already incorporated in the output of the sweep generator, it 
should be added to the matching network as shown in the table 
for the impedance Zo of the particular signal generator used. 

2. It is necessary to connect a bias battery from the junction 
of the Picture control, C261, and R263 to B—. Connect plus of 
bias battery to B—. Adjust the Picture control to give a — 2.7 
volts bias measured from pin 1 of V2 to the head-end chassis B 

3. Shunt L226 with a 680 ohm, watt resistor during r-f 
alignment to prevent the oscillator from influencing the response. 
curve. In order to reduce the effect of hum on the response curve, 
connect a 100 ohm resistor in series with the B+ lin tp the head-
end chassis and connect an electrolytic capacitor of approximately 
400 mf, 350 volt from head-end B + to head-end B 

4. On all channels the picture carrier marker should not be 
less than 75% of the peak of the r-f response curve. The sound 
carrier marker should not be less than 50% of the peak of the 
response curve. However, the two minimum values should not 
occur simultaneously. On the high channels the picture carrier 
marker should ride up nearer to the top of the curve provided 
the sound carrier marker does not go below 50%. On the low 
channels the picture carrier marker should ride as high up on the 
curve as possible and still keep the sound carrier marker above 
50%. 

S. Coils for Channel No. 12 through No. 7 are fixed induct-
ances. Check the alignment on these channels as in steps 16 
through 21 for proper response curve. Readjust L210 and L217 
on Channel No. 13 and C207 and C220 on Channel No. 7 if 
necessary. 

6. Coils for Channels No. 5 and No. 4 are fixed inductances. 
Check the alignment on these channels for proper curve. Readjust 
:oils L208 and L215 if necessary to give proper curve on Channels 
No. 6, No. 5 and No. 4. 

7. The coil for Channel No. 2 is a fixed inductance. Check the 
alignment on this channel for proper-curve. Readjust L205 and 
L212 if necessary to give proper curve on Channels No. 3 and 
No. 2. 

8. The trimmers C207 and C220 may be used to compensate 
for differences in tube capacities which affect tracking when it is 
necessary to change the tubes V1 or V2. The variations in tube 
capacities normally have little effect on the over-all performance 
of the head-end. 

R-E ALIGNMENT CHART 

Step 
No. 

13 

14 

15 

16 

17 

18 

19 

Marker 
Generator 
Frequency 

Sweep-
Generator 
Frequency 

211.25 MC, 
215.75 MC 

175.25 MC, 
179.75 MC 

211.25 MC, 
215.75 MC 

No. 13 with 
15 MC sweep 

No. 7 with 
15 MC sweep 

No. 13 with 
15 MC sweep 

No. 12 with 
15 MC sweep 

No. 11 with 
15 MC sweep 

No. 10 with 
15 MC sweep 

No. 9 with 
15 MC sweep 

No. 8 with 
15 MC sweep 

No. 7 with 
15 MC sweep 

No. 6 with 
15 MC sweep 

205.25 MC, 
209.75 MC 

199.25 MC, 
203.75 MC 

193.25 MC, 
197.75 MC 

187.25 MC, 
191.75 MC 

20 181.25 MC, 
185.75 MC 

21 

22 

175.25 MC, 
179.75 MC  

83.25 MC, 
87.75 MC 

23 

24 

25 

77.25 MC, 
81.75 MC 

No. 5 with 
15 MC sweep 

No. 4 with 
15 MC sweep 

No. 3 with 
15 MC sweep 

67.25 MC, 
71.75 MC 

61.25 MC, 
65.75 MC 

55.25 MC, No. 2 with 
59.75 MC 15 MC sweep 

Signal 
Input 
Point 

Connect 
Oscilloscope 

Antenna 
terminals 

at head-end 
(see Note 1). 

Fig. 30, point J 
Junction of 
L226, C217 

and R218 thru 
10K-resistor 
and B— at 
head-end 
chassis. 

Channel 
Switch 

Adjust 
See 
Note 

No. 13 

No. 7 

No. 13 

No. 12 

No. 11 

No. 10 

No. 9 

No. 8 

No. 7 

No. 6 

No. 5 

No. 4 

Screw of L210, screw of L217, for 
Fig. 24-A.  

Trimmers C207 and C220 for re-
sponse curve, Fig. 24-A.  

Readjust screw of L210 and screw 
of L217 for curve, Fig. 24-A. 

1, 2, 3, 4 

I, 2, 3, 4, 
8 

1, 2, 3, 4 

No adjustment. 1,2,3,4,5 

Screw of L208 to place 83.25 MC 
marker and screw of L215 to place 
87.75 MC marker as shown in 
Fig. 24-B. 

1, 2, 3, 4 

No adjustments. 

No. 3 Screw of L205 to place 61.25 MC 
marker and screw of L212 to place 
65.75 MC marker, as shown in 
Fig. 24-B. 

No adjustment. 

1, 2, 3, 4 
6 

1, 2, 3, 4 

No. 2 1, 2, 3, 4, 
7 

RF CURVES CHANNELS 713 RF CURVES CHANNELS 2-6 

--

ABM 
V 

,_.----

mio 

I 

S 

S 

100% 

akiWIL 

- 1- 
I k' 
I 

Fig. 24. R-F Alignment Curves 

OSCILLATOR ALIGNMENT 

Before attempting this oscillator alignment, it must be cer-
tain that the video i-f stages and r-f stages are properly aligned 
as outlined previously. 

I. Disconnect the 300-ohm line from the r-f head-end terminals 
and connect sweep generator to head-end properly terminating 
sweep generator output cable as shown in Figure 20. See RF 
Alignment Note 1. 

2. Alignment is made by viewing the response curve at the 
output of the video i-f detector. 

3. Use a video carrier marker as shown in each step of the 
Alignment Chart. 

4. Set the tuning control C213 at the center of its rotation. 
Adjust L225 to place the video carrier marker at the 50% point 

MODELS 14C102, 
14C103, 1/42, 141'3 

on the high frequency slope of the curve for step 28. The oscillator 
inductance L224 for channels # 12 through # 7 is fixed. The align-
ment on these channels is checked to see that the picture marker 
falls at the 50% point on the high frequency slope of the curve. 
If the picture marker position does not meet these conditions, 
it is necessary to readjust L225 for a compromise on channels 
#13 through #7. The tuning range of C213 on channels # 13 
through #7 should be sufficient to move the video carrier marker 
up and down the entire high frequency side of the response curve. 
Readjust L225 if necessary. 

S. On Channel #6 through #2 set the tuning control C213 at 
the center of its rotation and make the indicated adjustment so 
that the video carrier marker falls at the 50';,' mark on the high 
frequency slope of the response curve. 

OSCILLATOR ALIGNMENT CHART 

Step 
No. 

Marker 
Generator 
Frequency 

Sweep 
Generator 
Frequency 
for Channel 

27 211.25 MC No. 13 with 
15 MC sweep 

28 205.25 MC No. 12 with 
15 MC sweep 

29 199.25 MC No. 11 with 
15 MC sweep 

30 193.25 MC No. 10 with 
15 MC sweep 

31 187.25 MC No. 9 with 
15 MC sweep 

32 181.25 MC No. 8 with 
15 MC sweep 

33 175.25 MC No. 7 with 
15 MC sweep 

34 83.25 MC No. 6 with 
15 MC sweep 

35 77.25 MC No. 5 with 
15 MC sweep 

36 67.25 MC No. 4 with 
15 MC sweep 

37 61.25 MC No. 3 with 
15 MC sweep 

38 55.25 MC No. 2 with 
15 MC sweep 

Signal 
Input 
Point 

Connect 
Oscilloscope 
Between 

Channel 
Switch 
Setting 

Antenna 
terminals of 
head-end. See 

note 1. 

Fig. 30, point A 
Junction of 
L256, R265, 
C268 through 
10K ohms and 
B— at V7 

socket (pin 3). 

No. 13 

No. 12 

No. 11 

No. 10 

No. 9 

No. 8 

No. 7 

Adjust 
See 
Note 

L225 by squeezing or spreading 
turns slightly. 

No Adjustment 

No. 6 Screw of L223. 

No. 5 Screw of L222. 

No. 4 

No. 3 

No. 2 

Screw of L221. 

Screw of L220. 

Screw of L2I9. 

1, 2, 3, 4 

1, 2, 3, 5 

an 

an . 223 .22 L 14\2,0 

Fig. 25. Heed-end Unit 
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ADJUSTMENT OF VIDEO AMPUFIER 4.5 MC TRAP (1260). 

This trap is used to remove 4.5 mc audio i-f from the video 
amplifier which shows up in the picture as a cross-hatch pattern. 
This trap will very rarely require adjustment. Adjustment is as 
follows: 

1. The trap (L260, C271, C270) is adjusted for minimum 
amplitude of the response curve at the 4.5 mc marker point. Use 

a detector network as shown in Figure 27, connected from junc-
tion of L264 and C275 (Fig. 30, point K) to B-, to detect the 
signal. 

2. Adjust the vertical hold control to remove the vertical pulses 
from the response curve. 

4.5 MC TRAP (L260) AUGNMENT CHART 

Marker Sweep Signal See 
Step Generator Generator Input Oscilloscope Adjust Notes 

Frequency Frequency Point 

39 4.5 MC 4.5 MC 
Fig. 30, point A Across 100K resistor of detec- L260 for min. amplitude of response 1, 2, 3 

1 MC 
Junction L256, 
R265, C268, 
R266 and B - 
thru .01 mf. 

tor network 'as shown in Fig. 
27. (See Note 1.) 

curve at the 4.5 mc marker. Increase 
scope gain. 

500 MINF 

TO 
RECEIVER 

I N64 

Fig. 27. Detector Network 

68K 
TO VERTICAL 

INPUT OF SCOPE 

PRODUCTION CHANGES 

1. TO CORRECT BENDING AT TOP OF PICTURE 

In early production receivers R273, R274 and the sync voltage 
take-off capacitor C351 was connected as shown in Figure 28. 

In late production R274 was deleted. R273 was changed to 
220 ohms and is reconnected in series with R272. C351, the sync 

coupling capacitor, is now connected at the junction of R272 and 
R273 as shown in the schematic diagram of Figure 32, page 17. 

2. ELIMINATION OF VERTICAL LINES AT LEFT SIDE OF PICTURE (ADDI-

TION OF C371) 
Capacitor C371, .05 mfd., 600 volts, was added to later pro-

duction receivers, to by-pass transient voltages developed by 
the horizontal sweep circuit at the B-F supply. These voltages 
would produce the effect of vertical, light and dark bars in the 

left part of the picture. 
The capacitor, C371, is connected. from the B+ terminal of 

the terminal strip adjacent to the damper tube, V16, on the 
chassis side apron and to the B - bus connection of C374. 

V 7B 
2 NoVIDEO 
1/2 I2AT7 

C275 

70 

OF V7A GREEN C274 
tiem 1.262 6 

TO C361 

Fig. 28. Early Sync Take-off Circuit 

TROUBLE SHOOTING 
This trouble shooting chart is divided into sections for quick trouble shooting. In most cases a trouble may be localized by noting 

the condition of the picture or test pattern and the presence or absence of sound. 
In general, the tubes in the defective circuit should be checked first since they are fairly easy to check. When substituting tubes 

in the RF or video IF circuits, the original tube should be replaced in the socket if it is found not to be defective. When a tube is re-
placed in the video IF or RF circuits, alignment should be checked. 

The block diagram (Figure 1), the waveforms of the service diagram (Figure 29), and the socket voltage and resistance diagram 
(Figure 31) may be used to locate troubles. Alignment equipment may be used to isolate defective RF, video IF or audio IF stages by 
checking for the response curves as given in the alignment procedure. 

Defects of the R-F and I-F Circuits. 

A. NO PICTURE NO SOUND, RASTER NORMAL. 

1. Check the RF head end circuits of VI and V2. 
2. Check to see that local oscillator, V3B, is operating prop-

erly. 
3. Check Video IF amplifier circuits of V4, V5 and V6. 
4. Check crystal detector, Yl. 
S. Check channel switch. 

B. SNOW IN PICTURE. 

I. Open input circuit in C278, C279 or L201. 
2. Defective antenna installation or transmission line. 
3. Antenna orientation. 

C. LACK OF PICTURE DETAIL (FOCUS SATISFACTORY). 

1. Misalignment of Video I-F. 
2. Misalignment of R-F amplifier. 
3. Mismatch of input imbedances at antenna input terminals 

of receiver. 
4. Overloading of r-f stages. 

D. MOTORBOAT OR FLUTTER IN PICTURE ANIS AUDIO. 

I. Open by-pass, C251. 
2. Open filament by-passes C222 and C458. 
3. Misalignment of video I-F and R-F amplifiers. 

E. WIGGLES IN PICTURE BACKGROUND, TRAIUNG WHITES ON PICTURE, 
SOUND NORMAL. 

1. Misalignment of R-F and I-F amplifier. 
2. Improper tuning of receiver. 

F. SOUND BARS IN PICTURE (BLACK HORIZONTAL BARS). 

1. Microphonic tubes, V3, V4, V7 or picture tube V8. 
2. Misalignment of adjacent channel sound traps, L253, L227. 

Defects of the Video Amplifier 

A. NO PICTURE, SOUND SATISFACTORY, RASTER SATISFACTORY. 

1. Open chokes L263, L261, L264. 
2. Shorted capacitor C270, C272, C273. 
3. Open capacitor, C268. 
4. Open resistors R269, R272. 
5. Short from pin 2 to pin 11 of V8 picture tube. 

B. POOR LOW FREQUENCY RESPONSE (TRAIUNG WHITES AFTER BLACK)' 

1. Low value of resistors R269, R272, R265. 
2. Low capacity or open capacitor C272. 
3. Low capacity of C268, C275. 

C. LACK OF PICTURE DETAIL, FOCUS SATISFACTORY (SMEARING OF VER-
TICAL WEDGES OF TEST PATTERN). 

1. Shorted chokes L259, L261, L262. 
2. Open chokes L259, L262. 
3. High resistance of R272, R269, R265. 

D. BRIGHT PICTURE WITH BLACK UNES. 

A shorted capacitor C275 will give a very bright picture with 
black lines across the picture. The picture control will have no 
effect. 

E. PICTURE DISTORTED AT HIGH SETTINGS OF PICTURE CONTROL 

Check for high resistance of R273. 

Defects of the Sync Section 

A. NO VERTICAL SYNC, HORIZONTAL SYNC SATISFACTORY. 

1. Check waveform of sync input, V9 pin 5. 
2. Check C303, R301, R302, C301 for leakage or shorted. 
3. Check components C306, R304, R305. 
4. Check for leakage of C305. 

B. WEAK VERTICAL SYNC, HORIZONTAL SYNC AND PICTURE NORMAL 
1. Leakage or low value of capacitor of C303. 
2. Leakage of C301, C302 or incorrect values. 
3. Check frequency determining components C306, R304, 

R305 for value or defective. - 
C. WEAK OR NO VERTICAL AND HORIZONTAL SYNC. PICTURE INFORMA-

TION PRESENT AND SOUND NORMAL 

1. Check waveform at pin 4 of V11 for proper waveform from 
video amplifier. 

2. Improper B+ voltage on V11. 
3. Incorrect value of R354. 
4. Open or low capacity of C351. 
5. Defective coupling capacitor C353, C354. 

D. WEAK OR NO HORIZONTAL SYNC, VERTICAL SYNC SATISFACTORY. 

1. Check waveform at pin 2 of V12. 
2. Check sweep frequency determining components L351, 

C366, C364, R365, R364. 
3. Check for leakage in V12 components, C356, C357, C360, 

C358. 
4. Check for proper value of resistors R356, R357, R358, R361. 
5. Check C359, R359 and R360 in the feedback circuit. 
6. Check coupling between V13A and V13B (C363, C365, 

R366). 

Defects of the Vertical Sweep 

A. KEYSTONING (PICTURE NARROWS AT TOP OR BOTTOM). 

1. Defective vertical deflection coil, D301. 
2. Check R314, R3I5. 

B. NO VERTICAL DEFLECTION (SINGLE WHITE HORIZONTAL UNE ON 
SCREEN). 

1. Open deflection coil, D301. 
2. Defective sweep output transformer, T301. 
3. Multivibrator V9 and V10 defective, no B + to V10, open 

R312 or shorted C310. 

C. INSUFFICIENT HEIGHT. 

1. Open C310. 
2. High resistance of R307. 
3. Excessive leakage of C308. 
4. Defective T301. 
5. Incorrect voltage values on VIO. 
6. Low capacity of C309 (this also results in poor vertical 

linearity). 

D. POOR VERTICAL LINEARITY, SIZE NORMAL 

1. Leaky or improper value of C309. 
2. Check B + to VIO (leaky capacitor C310). 
3. Check C303 for leakage. 

E POOR VERTICAL 1INEARITY, INSUFFICIENT HEIGHT. 

1. Defective output tube, V10. 
2. Inadequate drive voltage from V9. Check waveform at pin 

5 of V9. 
3. Low plate voltage to V9 or VIO. 
4. Open or low capacity of C309. 

F. EXCESSIVE VERTICAL SIZE SYNC SATISFACTORY. 

1. Low value of R307 or defective size control R308. 
2. Open or low capacity of C308. 
3. Low picture tube anode voltage. 
4. Open R309. 

G. NO VERTICAL SYNC, VERTICAL HOLD HAS NO EFFECT, INSUFFICIENT 
HEIGHT. 

1. Shorted capacitor C306. 
2. Shorted R305. 

H. POOR VERTICAL UNEARITY, FOLD-OVER AT BOTTOM OF PICTURE, 
TOO MUCH HEIGHT. 

I. Shorted or high leakage of C303. 
2. Low capacity of C308. 

I. CURTAIN RAISING EFFECT (PICTURE ROLLS UP FROM BOTTOM AS VER. 
TICAL HOLD IS ADVANCED). 

1. Leaky capacitor, C304. 
2. Low resistance of R303. 

Defects of the Horizontal Sweep 

A. INADEQUATE SWEEP WIDTH. 

1. Low B + boost to plate of V14 or low B + to screen of V14. 
2. Shorted turns of width control, L353. 
3. Shorted turns or arc-over in T351. 
4. Parasitic oscillations in V14 (open filament by-pass C462, 

or defect V14). 

B. TOO GREAT SWEEP WIDTH. 

1. Open width control, L353. 
2. Low value of picture tube anode voltage. 
3. Check voltages of V14. 
4. High value of C382. 

C. POOR HORIZONTAL UNEARITY. 

I. Check for shorted, or shorted turns of L352. 
2. Leaky capacitor C370 in grid of V14. 
3. Check screen by-pass capacitor C380. 
4. Defective transformer T351. 

D. SINGLE WHITE VERTICAL UNE ON SCREEN. 

1. Open deflection coil, D351. 

E. BLACK BEADY VERTICAL UNE OR UNES (BARKHAUSEN OSCILLATION). 

1. Check sweep output tube, V14. 
2. Check for open C382. 

F. KEYSTONING (PICTURE NARROWS AT TOP OR BOTTOM). 

1. Check for shorted capacitor, C378. 
2. Shorted turns of Horizontal Deflection coil D351. 

G. NO HORIZONTAL SYNC, BRIGHT VERTICAL BAR OR BARS IN PICTURE. 

I. Shorted, open or leaky C365. 
2. Shorted R366. 

H. GEAR-TOOTH EFFECT, TEARING OF PICTURE. (HUNTING OF HORIZON-
TAL SYNC). 

I. Open or low capacity of C375. 
2. Open or high resistance of R362. 

I. POOR HORIZONTAL UNEARITY, BRIGHT VERTICAL BARS, INADEQUATE 
HORIZONTAL SIZE. 

I. Open or low capacity of C374. 

J. DIM PICTURE, POOR HORIZONTAL UNEARITY, INSUFFICIENT WIDTH AND 
HEIGHT. 

1. Open or low capacity of C377. 

Audio Defects 

NO SOUND, PICTURE NORMAL 

1. This indicates a defect in the circuits of V17, V18, V19, V20, 
V21 or the loudspeaker. 

2. Misalignment of T401 or T402 may also cause no sound to 
be received. 

BUZZ OR HUM IN THE SOUND. 

1. Misalignment of T402 secondary may cause buzz. 
2. Reverse power plug in power outlet. 

Power Supply and Picture Tube Circuits 

A. NO RASTER, NO SOUND (NO 

1. Check power input circuit (cord and interlock). 
2. Check rectifier (X451, X452, L451, C451, R451). 
3. Check thermal cutout. 

MODELS 14C102, 
14C103, 14T2, 14T3 
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B. PICTURE SIZE SMALL, BRILLIANCE LOW, SOUND NORMAL (LOW 8+) 

1. Open or low value of C452. 
2. Low emission of X451 or X452. 

C. LOW PICTURE BRILUANCE, SOUND SATISFACTORY. 

1. Misadjustment of ion trap. 
2. Low voltage at high voltage anode of picture tube caused 

by leaky C376, defective V15, or shorted L353. 
3. Low B-I- to V14 (check BA- boost at pin 3 of V16. V16 

may be defective). 
4. Improper waveform at grid of pin 5 of V14. 
S. Defective Brightness control circuit or improper voltages 

to Brightness control R276. 
6. Low voltage at second grid (pin 10) of picture tube. 
7. Defective picture tábe. 

are 
PINI 
OFVI7 

PIN! 
OF V6 

() 
PIN 1 
OF V5 

JUNCTION 
OF L226 
C217, a 
R218 

Fig. 30. Alignment Connection Points 

D. NO RASTER, SOUND SATISFACTORY. 

I. No high anode voltage to picture tube. 
2. Ion trap misadjusted. 
3. Brightness control circuit open. 
4. No voltage at pin 10 of V8 pix tube. 
5. Defective picture tube. 
6. No drive voltage from V14. Check waveform at 

V14. 
7. Open L352. 

Miscellaneous Defects 

A. RETRACE UNES VISIBLE. 

1. Check waveform of V9, pin 2. 
2. R316, C311, R318 open. 
3. C3.11 shorted. 

JUNCTION 
OF L264, 
8. C275 

JUNCTION 
OF R408 
C4II, 8 
R4I1 
A 

JUNCTION 
L265, 
R265, 
C268, 
8 R266 

go PIN I 
OF V4 

E 
JUNCTION 
OF L215 

L2I6 

B. BRIGHTNESS CONTROL 6276 PARTIALLY OR TOTALLY INOPERATIVE. 

I. Defective R276. 
2. Too low or too high B + to R276. 
3. Short or leaky capacitor, C275 or C277. 
4. Gassy picture tube. 

pin 5 of C. PICTURE CONTRAST EXCESSIVE (PICTURE CONTROL WILL NOT REDUCE 
CONTRAST). 

I. Excessive antenna input signal. 
2. Defective picture control. 
3. Shorted or leaky coupling capacitor, C354. 
4. Open capacitor C353, C354. 
5. Shorted AGC by-pass capacitor, C251. 

D. PICTURE CONTROL INEFFECTIVE. 
1. Shorted C261 (this will make the picture control work 

backwards). 

'Ur 

Fig. 33. Alignment Connection Points 

H 
PIN I 
OF VI8 

G 
JUNCTION 
• OFR 404, 
C404,84 
T401 

I. SECONDARY 

250v 

290 
808 
•05 141« 

240K 

CV 

6 I SAC 
0 V 
OV 

MODELS 14C102, 
14C103, l4T2, 1143 

2. Open choke L258. 
3. AGC by-pass C251 shorted. 
4. Check waveform at pin 4 of 

E. POOR FOCUS. 

I. Open or shorted focus coil. 
2. Defective audio output tube V21. 
3. Demagnetized permanent magnet of focus coil. 
4. Defective picture tube V8. 

F. NECK SHADOW (SEE FIGURE 13). 

I. Misadjustment of focus coil or ion trap. 
2. Deflection pike not forward against the bell of the picture 

tube. 
G. WAVY LEFT OR WHITE EDGES OF PICTURE (HUM). 

1. Check tube VII, V12, V13 for filament to cathode leakage. 
2. Check C379 or C355. 

H. WIDE BLACK HORIZONTAL BAR IN PICTURE, WAVY LEFT OR RIGHT 
EDGES OF PICTURE (HUM). 

1. Check filter capacitors C452, C453, C272. 
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SERVICE DIAGRAM 

The alignment procedure is shown in 
table form on pages 7 through 12. In 
order to accelerate the whole procedure, 
the service diagram (Figure 29) should 
be consulted. The encircled numbers 
indicate the number of the step of the 
alignment chart and the arrow points 
to the component to be adjusted. The 
generator is symbolized by a square 
with the number of the step of the align-
ment chart. The exact point of feed-in 
is indicated by the arrow connected 
with the numbered square. The oscillo-
scope is represented by the symbol of 
the cathode ray tube. The number 
inside the symbol refers to the step of 
the alignment chart. On the left side 
of the diagram is shown the tube loca-
tion inside the chassis so that it is easy 
to locate the coi rect points for connec-
tion to the generator and the oscillo-
scope. In order to clarify the diagram 
only , those parts of the circuits are 
shown which are needed for location 
of the test points. Within the large 
circles are shown the actual photo 
waveforms of an average television re-
ceiver, wherein the controls have been 
adjusted for a normal picture with cor-
rect height, width and linearity, and 
the picture control set for 1 volt peak 
to peak output of the waveshape 
shown at pin 2 of V7A. Waveshape 
voltages are peak to peak (P to P)— 
the asterisks note the following: 
* Scope synced at 34 of vertical sweep 

frequency. 
**Scope synced at 34 of horizontal 
sweep frequency. 

Most measurements must be made 
when a signal is being received. 
The oscilloscope of which the vertical 

amplifier nas been precalibrated is used 
to make measurements at the point in-
dicated by the arrow connected to the 
individual waveshape within the circle 
Alignment waveform photos are sup-

plemented in graphic detail in the 
curves of Figures 21, 23 and 24. R-F 
alignment waveform photos are shown 
with markers at intervals of 4.5 mega-
cycles. 
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MODELS 1412, 14T3, 14C102, 14C103 

REPLACEMENT PARTS LIST 

Cat. No. 1 Symbol Description 

--I 

. cat. No. 1 Symbol Description Cat. No. Symbol Description 

Cat. No. 1 Symbol Description 

*URD-1073 

*URD-1081 

*URD-1097 

*URE-049 
*URE-053 
URE-055 
*URE-061 
*URE-067 
*URE-071 
*URE-073 

*URE-081 

*URE-085 

*URE-087 

*URE-093 

*URE-101 

*URE-113 

*URE-1047 

*URE-1066 

*URF-045 
*URF-065 
*URF-073 

*URF-079 

*URF-083 

URF-1050 
*S-1200D7 
'S-527D1 

SPECIALIZED 

R216 

R409, R410 

R303, R306, 
R405, R320 
R313 
R3I2 
R422 
R378 
R215 
R423 
R204 

R352 

R367 

R218 

R363 

R359, R360. 
R321, R322, 
R323 
R376 

R310 

R212, R213 

R452 
R272 
R260, R264 

R270 

R428 

R425 

REPLACEMENT 

. . 
RITSISIOR-10,000 ohms, *5%, % 

w., carbon 
RESISTOR-22,000 ohms, . 5%. 34 

w., carbon 
RESISTOR-100,000 ohms, % w.. car- 
bon 

RESISTOR-1WO ohms, 1 w., carbon 
RESISTOR-1500 ohms. I w., carbon 
RESISTOR-1800 ohms, I w., carbon 
RESISTOR- 3300 ohms. I w., carbon 
RESISTOR-5600 ohms, 1 w., carbon 
RESISTOR-82,000 ohms, 1 w.. carbon 
RESISTOR-10,000 ohms, 1 w., car- 
bon 

RESISTOR-22,000 ohms. I w., car- 
bon 

RESISTOR-33,000 ohms. I w., car- 
bon 

RESISTOR-39,000 ohms, I w.. car- 
bon 

RESISTOR-68,000 ohms. 1 w., car- 
bon 

RESISTOR-150.000 ohms, 1 w., car- 
bon 

RESISTOR-470,000 ohms, I w., car- 
bon 

RESISTOR-820 ohms, *5%, 1 w., 
carbon 

RESISTOR-5100 ohms, . 5%, 1 w., 
carbon 

RESISTOR-680 ohms, 2 w., carbon 
RESISTOR-4700 ohms, 2 w., carbon 
RESISTOR-10,000 ohms, 2 w., car- 
bon 

RESISTOR-I8,000 ohms, 2 w., car- 
bon 

RESISTOR-27,000 ohms, 2 w., car- 
bon 

RESISTOR-1100 ohms, 2 w., carbon 
SPEAKER-Models 14C102, I4C103 
SPEAKER-Models 14T2, 14T3 

PARTS 

*RCW-3037 

*RCW-3027 
RCW-3035 

*RCY-048 
*RCY-059 
*RCY-060 

RCY-063 
*RDC-032 

RDE-091' 

RDE-093 

RDE-095 

RDK-222 
RDK-223 
RDK-224 
RDK-225 

RDK-226 

RDK-227 

RDM-023 

RDW-042 

REC-006 

*REI-014 
*REI-016 
'RER-008 
*RET-003 
RHC-008 
*RHC-024 
RHC-036 

'RHO-004 
*RHG-010 

RHO-013 

RHO-030 

RHO-031 

RHN-014 

*RHS-045 
*RHS-046 

RHS-050 

RHS-051 

RII-021 

RII-026 

RII-041 

*RJC-001 

C424, C458, 
C459. C460, 
C46I, C426, 
C381 
C204, C209, 
C210. C215, 
C217, C221. 
C222. C223, 
C224, C225, 
C226 
C205 
C203. C2I4, 

C207 
C2I3 
C206 

C220 

X451, X452 

CAPACITOR-800 mmf., 500 v., ce 
ramie 

CAPACITOR-680 mmf.. ceramic 
CAPACITOR-1.5 mmf., 500v., cera- 

m ir 
CAPACITOR-Trimmer, .4-2.4 mmf. 
CAPACITOR-Trimmer, 1.4-2.8 mmf. 
CAPACITOR-Trimmer, for high 

channel trap, . 7-7 mmf. 
TRIMMER 
CORD-For tuning control 

PICTURE TUBE MASK-- Metal 
overlay masking tube face 

ESCUTCHEON-Picture screen es- 
cutcheon on front of cabinet 

ESCUTCHEON-Control knob panel 
escutcheon (less trap door) 

KNOB-Tuning control knob 
KNOB-Picture contrast control knob 
KNOB-Channel selector control knob 
KNOB-Volume and OFF-ON control 
knob 

KNOB-Focus or Horizontal Hold 
control knob 

KNOB-Brightness or Vertical Hold 
control knob 

MASK-Speaker mask for Models 
14T2, I4T3 

SAFETY GLASS-Glass in cabinet 
over face of picture tube 

CLIP-For mounting high voltage ca- 
pacitor, C376 

CORE-Brass screw for L210, L217 
CORE-Iron «re for L254 
RECTIFIER-Selenium, 350 ma. 
ION TRAP 
CLIP-For mounting electrolytic ( 1') 
CLIP-For mounting electrolytic ( TA") 
CLIP-For front panel door cover pin 

springs 
GROMMET -- iii in. chassis grommet 
GROMMET-Shock mounting, for 
VI3 socket 

GROMMET - Speaker mounting 
grommet for Models I4T2, 14T3 

GROMMET- %inch grommet in high 
voltage supply shield 

GROMMET- 34 inch grommet in 
chassis 

WING NUT-Focus coil swivel ad- 
justment wing nut 

SCREW-Headless, 1.223. L205, L208 
SCREW-Headless, L219, L220, L221, 
L222 

SCREW-Chassis to cabinet mounting 
screw, /10-32 z 134 inches long 

SCREW-Chassis to cabinet mounting 
screw, %.20 z I % inches long 

INSULATOR-For mounting volume 
control 

INSULATOR-Grommet in high volt- 
age shield 

INSULATOR-Insulating barrier for 
selenium rectifier X45I or X452 

PIN-Speaker contact pin 

UNIVERSAL REPLACEMENT PARTS 
RLD-025 

*RLF-024 
RLF-039 
*R1.1-003 
'RU-038 
*R1,1-072 

*RLI-077 
*RLI-093 

*RL1-096 
*RLI.097 
*R1.1-099 
'RU- 100 

*RLI-106 
*RLI-108 
*RLI-109 
*RLI-110 

*RLI-114 
*RLI-116 
*RLI-117 
*RLI-118 
*RLI-119 
*RLI-120 
*RLI-121 
*RLI-122 

*RLP-016 

*RLX-029 

*RMC-017 
RMC-051 
RMM-146 

*RMM-147 

*RMM-149 

*RMS-130 

*RMS-220 

RMS-222 

RMS-223 

RMS-227 
•RMU-055 

R MU-065 

•RMX-169 

RRC-096 
RRC-I27 

RRC-128 

RRC-131 

D301. D35I, 
C378. R314. 
R315 
L256 
L401 
L218 
L257. L263 
L206, L212 

L205 
L259, R267, 
L262, R271 
L251 
T401, C405 
L221 
L260, C270, 
C271 
L202 
L261 
L264 
L252, L253, 
C280 

L203 
L208, L2I5 
1,204 
L2I3 
L211 
L2I0 
L217' 
L402, L452, 
L453, L454, 
L455, L456, 
1.258 

1.226.1.227, 
C219 

L254, L255, 
IN64, C265 
C267 

R308 
R311 

R262, R412, 
9451 

R262, R412, 
S451 

DEFLECTION YOKE 

CHOKE COIL- RF coil 
COIL-Focus 
COIL -Cathode choke 
COIL--Video choke coil 
COIL-Channel ,4. lit RF, Channel 

/3, 2nd RF 
COIL-Channel . 3, 1st RF 
COIL-Video choke and resistor 

COIL-2nd video IF coil 
COIL-First audio IF coil 
COIL-Oscillator coil, Channel *4 
TRAP-4.5 mc video trap 

COIL-Choke coil 
CHOKE-Video choke 
CHOKE-Video choke 
COIL-IF coil 

COIL-Trap coil 
COIL -Channel .6. 1st and 2nd RF 
COIL-Channel .2. 1st RF 
COIL-Channel .4, 2nd RF 
COIL-Channel . 2. 2nd RF 
COIL-Channel .13, 1st RF 
COIL- Channel .13, 2nd RF 
COIL-Heater choke 

COIL-Converter plate 

VIDEO DETECTOR ASSEMBLY 

CLIP-% in. for electrolytic 
CLAMP-Deflection yoke clamp 
SHIELD-Shield in head-end as 
sembly between VI and V2 sockets 

TUBE CUSHION-Under pis tube, 2 
required. 

TUBE CUSHION-Top of pis tube un 
der tube, support brackets 2 required 

SPRING-Tension spring for tuning control cord 
CLIP-Spring grounding clip contact 

pis tube 
SPRING--Right hand spring ....i front 

panel door cover 
SPRING-Left hand spring on front 

panel door cover 
PICTURE TUBE STRAP-
EXTENSION SHAFT-For 1.352 an 
L353 

SHAFT-Tubular shaft on switch 
shaft for tuning 

PULLEY AND HUB ASSEMBLY-
For tuning control 

POTENTIOMETER-3 meg., Height 
POTENTIOMETER-Vertical Line-

arity, 4000 ohms, 2 w. 
POTENTIOMETER-Dual, 2 meg., 

500,000 ohms. Contrast. Volume and 
OFF-ON switch. Models 1.4T2. 14T3 

POTENTIOMETER-Dual, 2 meg., 
500,000 ohms. Contrast. Volume and 
OFF-ON switch. Models 14C102. 
14C103 

*UCC-035 

*UCC-036 
'CC-037 
*UCC-040 

*UCC-041 
*UCC-045 

*UCC-048 

*UCC-050 
*UCC-052 
*UCG-1005 

*UCG-1012 

*UCG-1030 
UCG-I036 
*UCG-2006 

*UCG-2010 
*1./C0-2022 
UCG-2030 
*UCU-002 

*UCU-028 
*LICU-036 

UCU-532 
*UCU-1044 

*UCU-1052 

*UCU-1520 
*UCU-I528 
*UCU-2004 
*UCU-2031 
*UCW-032 

*UJB-014 
*11JB-016 
*UJB-017 
*URD-015 
*URD-017 
*URD-029 
*URD-033 
*URD-035 
*URD-037 
*URD-041 
*URD-045 
*URD-047 
*URD-049 

*URD-051 
*URD-053 
*URD-057 

*URD-065 
•URD-073 

*URD-077 

C301, C411 

C302, C412 
C418 
C416, C311, 
C354 

C35I, C358 
C273. C352, 
C268„ C371 

C375, 
C359 

C275, C373,CAPACITOR-.1 
C374, 
C421, 
C312, 
C380 

C277 
C251, C377 
C255, C259, 
C267, 
C216, 
C2I8 

C370, C280 

C408 
C364 
C212 

C405, (2270 
C281 
C407 
274 

C357. C404 
C456 

C201, C202 
C303, C304, 
C363 
C366 

C462 
271 

C4o7 
C356 
C278, C279 

R221 
R257, R261 
R420 
R273, R401 
R408 
R372 
R2I9, R207 
R206 
R205 
R255, 407, 
419, 421 

R377, R210 
R269 
R214, R314, 
R315 

R309, R209 
R222, R403, 
R368 

R371 

CAPACITOR-.001 mfd., 600 v., 
Finer 

CAPACITOR-.002 mf., 600 v., paper 
CAPACITOR-.003 mf., 600 v., paper 
CAPACITOR-.01 mfd., 600 v.. paper 

CAPACITOR-.02 mf., 600 v., paper 
CAPACITOR-.05 mf., 600 v., paper 

œf., 600 v., paper 

CAPACITOR-.2 mf., 200 v.. paper 
CAPACITOR-.5 mf., 600 v., paper 
CAPACITOR-.5 mmf., 500 v., silver 

mica 

CAPACITOR-22 mmf., 500 v., silver 
mica 

CAPACITOR-I20 mmf., silver mica 
CAPACITOR-220 mmf., 500 v., mica 
CAPACITOR-12 mmf., 500 v., silver 
mica 

CAPACITOR- 18 mmf., silver mica 
CAPACITOR-36 mmf., silver mica 
CAPACITOR- 120 mmf,, mica 
CAPACITOR-6 mmf.. 500 v., silver 
mica 

CAPACITOR-100 mmf., 500 v., mica 
CAPACITOR-220 mmf., 500 v., silver 
mica 

CAPACITOR-150 mmf., 500 Y., mica 
CAPACITOR-470 rrunf., 500 v., mica 
C363 

CAPACITOR-1000 mmf., 500 v., 
.10%, mica 

CAPACITOR-47 mmf.. 500 v., mica 
CAPACITOR-100 mmf., 500 v., mica 
CAPACITOR-10 mmf., . 5% 
CAPACITOR-130 mmf., 500 v., mica 
CAPACITOR-I50 mint. 300 v., 
ceramic 

TERMINAL STRIP-4 terminals 
TERMINAL STRIP- 6 terminals 
TERMINAL STRIP-2 terminals 
RESISTOR-39 ohms, 34 w., carbon 
RESISTOR-47 ohms, % w., carbon 
RESISTOR-150 ohms, % w., carbon 
RESISTOR-220 ohms, % w., carbon 
RESISTOR-270 ohms, )4 w., carbon 
RESISTOR-33 ohms. % w., carbon 
RESISTOR-470 ohms. % w., carbon 
RESISTOR-680 ohms, % w., carbon 
RESISTOR-820 ohms, % w., carbon 
RESISTOR-1000 ohms, 34w., carbon 

RESISTOR-I200 ohms, 34w.. carbon 
RESISTOR-I500 ohms, 34w.. carbon 
RESISTOR-2200 ohms, A w.. carbon 

RESISTOR-4700 ohms, % w., carbon 
RESISTOR-10,000 ohms, % w.. car- 
bon 

RESISTOR-15,000 ohms, % w., car- 
bon 

RAB-138 

RAB-I40 

RAD-056 

'RAP-022 

tRAV-134 

tRAV-135 

tRAV-136 

tRAV-137 

*RCC-059 

*RCC-101 

RCC-102 
RCC-103 
RCC-I04 
RCC-105 
*RCE-090 

*RCE-092 

C422 

C308 

C359 
C306 
C373 
C268, C375 
C4I0 

C310 

CABINET BACK-Back cover with 
power cord for Models I4T2 and 
14T3 

CABINET BACK-Back cover with 
power cord for Models 14C102 and 
I4C103 

TRAP DOOR-Door cover over con- 
cealed front panel controls 

HEAD END FRONT PLATE- Tez- 
tolite plate 

CABINET-Mahogany cabinet for 
Model I4T2 

CABINET-Korina (Blonde) cabinet 
for Model I4T3 

CABINET-Mahogany cabinet for 
Model 14C102 

CABINET-Korina (Blonde) cabinet 
for Model I4C103 

CAPACITOR-.005 mf., 1000 v., 
panel' 

CAPACITÓR-.025 mfd., 600 v., 
piper 

CAPACITOR-.05 mf., 600 v., paper 
CAPACITOR-.1 mf.. 200 y 
CAPACITOR-.1 mf., 600 v., paper 
CAPACITOR-.05 mf., 200 v., paper 
CAPACITOR-1 mf., 50 v., electro- 

lytic 
CAPACITOR-30 mf., 450 v., elec- 

*URD-081 R266, R411, RESISTOR-22,000 ohms, % w., car- trolytic *RJC-018 CONNECTOR-High voltage anode RRC-I40 R369 POTENTIOMETER-25,000 ohms, 

*URD-083 
R223, R251 

R364 
bon 

RESISTOR-27,000 ohms, )4 w., car- 
*RCE-110 C451 CAPACITOR-300 mf., 150 v., elec- 

trolytic RJJ-008 
connector 

RECEPTACLE- Translator power re- RRC-I45 R424, R276 
Horizontal Drive 

POTENTIOMETER-Dual, 10,000- 
bon *RCE-111 C452 CAPACITOR-125 mf., 350 v., elec- ceptacle 500.000 ohms. Focus Brightness 

•URD-085 R362. R4I6 RESISTOR-33,000 ohms, % w., car- lytic *RJJ-010 1451 RECEPTACLE-For power cord, RRC-I46 R305, R365 
and 

POTENTIOMETER-Dual, 125,000-

*ÚRD-087 

*URD-089 
- . 

*URD-091 

R302, R402 

R354. R253, 
R318 

R404 

bon 
RESISTOR-39,000 ohms, 34 w., car- 
bon 

RESISTOR-47,000 ohms, % w., car- 
bon 

RESISTOR- 56,000 ohms, )4 w., car- 

*RCE-112 

*RCE-115 

*RCE-118 

• *RCN 

C453 

C454, C423, 
C309 

C379, C355, 
C272 

CAPACITOR-80 mf., 300 v., elec- 
trolytic 

CAPACITOR-20 mf., 300 v., 50 inf., 
100 v., 100 mf., 75 v., electrolytic 

CAPACITOR-10 mf., 450 v., 40 mf., 
300 v.. 10 mf.. 140 v., electroleic 

CAPACITOR 

*RJS-003 

RJS-004 

RJS-024 

male rivets to antenna bracket 
SOCKET-Octal tube socket for V11. 

V9, V20 
ELECTROLYTIC MOUNTING 
PLATE-Teztolite, for % inch dia. 
electrolytic 

 RRI 

RRW-048 
*RRW-049 

R451 
R220 

100,000 ohms, Vertical Hold and 
Horizontal I ontal Hold 

INSULATOR-Chasais apron bushing 
for channel selector and tuning shaft 

RESISTOR-4.6 ohms, 5 w., w.w. 
RESISTOR-43 ohms, 4 w., w.w. 

*URD-093 R254. R256, 
R259, R304, 
R366, R4I4 

bon 

RESISTOR-68,000 ohms. % w., car- 
bon 

-018 

'RCN-025 

'RCN-029 
'RCN-033 

C354, C419 

C361 

C265 
C365, C367 

-.01 mf., 600 v., paper 
molded 

CAPACITOR-.01 m f., . 10%, 600 V. 
CAPACITOR-9 mmf., sliver mica 
CAPACITOR-1800 mmf., 600 v., 

*RJS-026 
*RJS-031 

ELECTROLYTIC MOUNTING 
PLATE-Teztolite, for 1 inch dia. 
electrolytic 

SOCKET-Tube socket, octal, for V21 
SOCKET-Tube socket for VI4 

*RRW-051 

*RRW-052 

*RRW-053 

R454 

R382 

R380 

RESISTOR-20 ohms, Globar tem-
fflature compensating 

RESISTOR-10.5 K, Globar voltage 
sensitive renstor 

RESISTOR-4000 ohms, 7 w., w.w. 
*URD-095 R301 RESISTOR- 82,000 ohms, )4 w.. car- paper *RJS-085 SOCKET-Tube socket for V16 *RSR-002 B451 CUT-OUT-Thermal cut-out bon 'RCN-034 C362 CAPACITOR-3900 mmf., . 10%, *RJS-127 SOCKET-Tube socket. 9-pin, for V3 RSW-082 3201 CHANNEL SELECTOR SWITCH 
*URD-101 R.358 RESISTOR-I50,000 ohms, % w., car- 600 v. paper *RJS-132 SOCKET-Tube socket, 7-pin, for *RTD-008 T402, C407, TRANSFORMER-Ratio detector 

bon RCN-035 C376 CAPACITOR-500 mmf., 20,000 v., 
*RJS-133 

V72, VI9 C408 
•URD-103 R379, R3S5 RESISTOR-180,000 ohms, % w.. car- anode voltage supply filter SOCKET-Tube sócket, 7-pin, shield- 'RTL 096 1.451 REACTOR-Filter 

bon RCN-037 C378 CAPACITOR-47 mmf., 1500 v., mica cd. for VS, V6. V18 *RT0-064 T301 TRANSFORMER-Vertical sweep 
*URD-105 

*URD-113 

R217, R256, 
R277, R417 

R2511, R406, 
R418, R353, 

RESISTOR-220,000 ohms, )4 w., car- 
bon 

RESISTOR-470,000 ohms, % w., car- 
bon 

*RCU-286 
*RCU-290 
*RCU- 293 
*RCU-294 

C369 
C305 
C3I3 
C360 

CAPACITOR- 6 mmf., 800 v., mica 
CAPACITOR-1000 mmf., 1000 ./.. 
CAPACITOR- 18 mmf., 1500 v., mica 
CAPACITOR-680 mmf., . 20%, 

*RJS- 135 
*RJS-138 
*FtJS-139 

SOCKET-Shock mounting, V13 
SOCKET-Tube socket, 9-piri, V7 
SOCKET-Tube socket, 9-pin, minis'. 

turc for VIO 

*RT0-081 

*RT0-086 

T403 
output 

TRANSFORMER-Audio output for 
Models I4T2, I4T3 

R453 500 v., mica *RJS-144 SOCKET-Tube socket, 7-pin, for V4, T403 TRANSFORMER-Audio output for 

*URD-12I R275, R.3515, RESISTOR-1 meg., % w.. carbon *RCU-296 C382 CAPACITOR-I80 mod., 1500 v., V17 Models 14C102, 14C103 

R357, R3I6, mica RJS.148 SOCKET-Tube socket for V15 RT0-090 T3S1 TRANSFORMER-Horizontal sweep 

1,061, 12370, *RCW-1056 C203, C214 CAPACITOR-1.5 mmf.. . 25 mmf., RJS-I49 SOCKET-Tube socket for VI or V2 output 

R456 500 v., ceramic *RJX-043 RF HEAD-END-Complete with *RWL-019 1452 POWER CORD AND FEMALE 
*URD-125 R263 RESISTOR-I.5 meg., )4 w., carbon *RCW-I076 C208, C211 CAPACITOR-3.3 mmf., ..25 mf. tubes and aligned PLUG-For Models 14T2. I4T3 
*URD-129 R268, R.351, RESISTOR-2.2 meg., 34 w.. carbon *RCW-30 14 C252, C253, CAPACITOR- 5000 mmf., 450 v. *RLA-036 1.201 TRANSFORMER-Antenna input *RWL-021 1452 POWER CORD AND FEMALE 

R307, R3I9 C254, C256, transformer PLUG-For Models 14CI02, 14C103 
*URD-133 R278, R279 RESISTOR-3.3 meg., 34 w., carbon C257, C258, *RLC-091 1.351 COIL-Horizontal oscillator RWX-034 SOCKET-Picture tube socket as 
*URD-137 
URD-1026 

R4I5 
R203 

RESISTOR-4.7 meg., A w., carbon 
RESISTOR-110 ohms % w., carbon 

C260, C26I, 
C263, C264, 

*RLC-095 
*RLC-096 

L219 
1.220, 1.207, 

COIL-Oscillator, for Channel /2 
COIL-Oscillator, for Channel n. N E: sembly 

*URD-1052 R211 RESISTOR-I300 ohms, * 5%, % w., 
carbon 

C266. C269. 
C307, C368, *RLC-097 

1.214 
1.222 

Channel 15. bat and 2nd RF 
COIL-Oscillator, for Channel /5 

• Parts used on previous models. 
t Special discount applies. 

*URD-1062 R265 RESISTOR-3600 ohms, * 5%, 34 w., 
carbon 

C401, C402, 
C403, C406, 

*RLC-098 
*RLC-099 

1.223 
1.225 

COIL-Oscillator, for Channel /6 
COIL-Oscillator, Ter Channel / 13 MODELS 14C i02, 

*URD-I064 _. 
R208 RESISTOR-4300 ohms. * 5%, w., 

carbon 
C409, C413, 
C415, C417, 

*RLD-014 
*RLD-016 

1.353 
1.351 

COIL -Width control 
COIL- Horizontal linearity 14C103, 147'2, 14T3 
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HIGH VOLTAGES ARE USFO IN THE OPERATION OF THIS TELEVISION RECEIVER. THE BACK COVER, WHILE IN PLACE, PREVENTS ACCI-

DENTAL CONTACT WITH THESE HIGH VOLTAGES AND SHOULD NOT BE REMOVED EXCEPT BY A QUALIFIED TELEVISION TECHNICIAN. 
THE PICTURE TUBE IS A HIGH VACUUM TUBE AND, IF IT IS BROKEN, PIECES OF GLASS MAY FLY WITH FORCE IN ALL DIRECTIONS. 

ANY WEAKENING OF THE GLASS, AS MAY BE CAUSED BY CHIPPING, SCRATCHING, OR MORE THAN NORMAL PRESSURE, MAY CAUSE 
THIS TUBE TO BREAK. THE USE OF SAFETY GLASSES IS RECOMMENDED WHEN IT IS NECESSARY TO REMOVE OR REPLACE THE PICTURE 
TUBE. 

R-F FREQUENCY RANGE: 

Selector 
Switch 
Position 

Fre-
quency 
Range 
MC 

Pic-
ture 
Car-
rier 

Sound 
Car-
rier 

Radio 
FM 

No. 2 
No. 3 
No. 4 
No. 5 
No. 6 
No. 7 
No. 8 
No. 9 
No. 10 
No. 11 
No. 12 
No. 13 

.54-1.6 
88-108 
54-60 
60-66 
66-72 
76-82 
82-88 
174-180 
180-186 
186-192 
192-198 
198-204 
204-210 
210-216 

MC 

55.25 
61.25 
67.25 
77.25 
83.25 
175.25 
181.25 
187.25 
193.25 
199.25 
205.25 209.75 
211.25 215.7ç 

59.75 
65.75 
71.75 
81.75 
87.75 

179.75 
185.75 
191.75 
197.75 
203.75 

R-F 
AINFLI 
VI  

A.M. ANT 

OVER-ALL 

SPECIFICATIONS 
DIMENSIONS: 1 Height 38!-4' inches 

! Depth 23 h inches 
, Width   34 194 inches 

ELECTRICAL RATING: 

INTERMEDIATE FREQUENCIES: 

' Frequency  60 cycles 
Voltage  115 v. 
' Wattage (Television Op.) 250 w. 
Wattage (Radio Op.) 85 w. 

Television Video 45.75 MC 
Television Audio  4.5 MC 
Radio, AM  455 KC 
Radio, FM  10.7 MC 

AUDIO POWER OUTPUT: Undistorted .. 3 watts 
Maximum 5 watts 

LOUDSPEAKER: 

RECORD PLAYER: 

Type Alnico PM Dynamic 
Cone Diameter 12 inches 
Voice Coil Impedance 

(400 c1,4) 3. 2 ohms 

Type Triple speed (Type P15) 
Pickup 2 styli.GE Variable 

Reluctance 
Pickup Impedance... 340 ohms 

ANTENNA REQUIREMENTS: 
(Built-in Antenna) 

For external use 
Type. Folded dipole or equivalent 
Impedance 300 ohms 

PILOT LAMP: 

R-F UNIT VIDEO 

R-F 
AMPLI 
V2 

EPA DIPOLE 
ANT 

R.F. 
AMPL. 

  n  
CONV. V3A 1ST 

OSC. 
V3B 

IF 1 I  V4  1 

CONV. 

Type Mazda No. 47 

TUBES & 
CRYSTAL Symbol Purpose 

PAGF 
27 

29 

30 

31 

28 

30 

34 

Type 

Television Chassis 

VI 
V2 
V3 
V4 
V5 
V6 
V7 
V8 
V9 
V10 
VII 
V12 
V13 
V14 
V15 
V16 
V17 
V18 
V19 
V20 
V21 
YI 

1st RF Amplifier  
2nd RF Amplifier  
Converter-Oscillator   
1st Video IF Amplifier 
2nd Video IF Amplifier  
3rd Video IF Amplifier... 
Video Amplifier  
Picture Tube  
Vert. Blanking 8s Sweep Gen. 
Vert. Sweep Gen. 8s Output  
Sync. Amplifier Es Clipper  
Hor. AFC Discriminator  
Hor. AFC & Oscillator  
Hor. Sweep Output  
High Voltage Rectifier  
Hor. Damper Tube  
Audio IF (4.5 mc) Amplifier 
Audio IF Ampl. es Limiter  
Ratio Detector  
Audio Amplifier  
Focus Control  
Video Det. (Germanium Diode) 

6AB4 
6BC5 
I2AT7 
6BC5 
6BC5 
6BC5 
I2AT7 
I6KP4A 
I2SN7GT 
I2AU7 
6SL7GT 
6AL5 
I2SN7GT 
25BQ6 
IX2 
25W4GT 
6AU6 
6AU6 
6AL5 
6J5 
25L6GT 
1N64 

Radio Chassis 

VI 
V2 
V3 
V4 
V5 

V6 
V7 
V8 

AM-FM Converter  
RF 8s FM Amplifier  
IF Amplifier (2nd FM, 1st AM) 
Limiter (FM)  
AM Det., FM Discriminator 8s 
Audio Amplifier  

Power Output  
Rectifier  
Phono Preamplifier  

I- F AMPLIFIER VIDEO AMPLIFIER 
_ I r _ _____ _1 

2ND 3RD 1, our AMPLI AMPLI. , ii..._ I-F ->-. I -F Y I .>-- V7A .-11.- V7B 
VS V6  I   I 

1 
< 

SYNC AMPLI 

V II  
6 CLIPPER 

NOR. DEFLECTION - 15,750 CRS. SUPPLY 

H - V 

VIS  

DISC 6 
A.F C. 

V1213V13A 

SWEEP 
GEN 
VI 39 

SWEEP 
OUTPUT 
V14 

C.R.T. 

DAMPER  
VI6 

 _J 
- VERT DEFLECTION - 60 C PS 
E    1 
1 SMEEPGEN SWEEP GEN I 
I `13BLANKI & OUTPUT 

V9 

AUDIO IF 

mipu LIMITER 4.5 mc I  
AMPLI. 

  V19  
_ 

F.M AMPL  
r -

1ST I-F 2ND LIMITER 4.-▪ PISCR-' BC.DEDETT 
F FM 

L_ 

I IF 
B. C. 

1 

1 

RATIO 
DEI 
V19 1 

VIO 

IV VO 

IST 
AUDIO 
V20 

-11H AMP.  

AUDIO 

POWER 
OUTPUT 

Fig. 1. 

PICK4L5-1 PRE-AMPL  

<LOUDSPEAKER 

Block Diagram, Model 16K1 

6BE6 
6BA6 
6BA6 
6AU6 
6T8 

6V6/GT 
5Y3/GT 
6SC7 

GENERAL INFORMATION 
The General Electric Model 16K1 is a television- radio receiver 

and phonograph, console type, 29-tube instrument providing re-
ception of all 12 commercial television channels, radio reception 
in the AM and FM bands using a 752 radio chassis, and triple-
speed phonograph operation (33 rpm, 45 rpm and 78 rpm) using 
the new General Electric Variable Reluctance Pickups. The tele-
vision picture is reproduced on a 16-inch electromagnetically 
deflected picture tube. This receiver uses a P15 record changer 
to play 10-inch or 12- inch records intermixed or 7-inch records. 
The records with speeds of 33 3, 45 or 78 rpm cannot be played 
intermixed. 

The service information on the Model 16K1 record changer 
P15 is contained in ER-S-P15. 

The instrument contains one television chassis, one radio 
chassis with loudspeaker which is used for both radio and tele-
vision operation, and a record changer chassis with a two styli 
pickup head. 

Features of this television receiver include a two stage r-f 
amplifier, balanced input to the r- f, selenium type rectifiers, inter-
carrier sound, ratio detector, safe high voltage supply for the 
picture tube, automatic frequency control for horizontal sweep 
synchronization and electromagnetic deflection. 

The r-f tuner assembly is mounted on a separate chassis which 
is readily demounted from the main chassis. The coils which tune 
the 1st and 2nd r-f stages and the oscillator are mounted on indi-
vidual wafers of the selector switch. The local oscillator V3B 
operates on the high frequency side of the incoming r-f signal. 
The picture carrier is converted to a 45.75 mc video i-f frequency, 
while the FM sound carrier is converted to a 41.25 mc frequency, 

The video i-f is stagger tuned to pass the video i-f (45.75 mc) 
and the sound carrier (41.25 mc) with the proper amplitude re-
lationship between the two frequencies. The video information 
is detected by the detector YI as well as a 4.5 mc FM signal 
which is the beat frequency between the video i-f (45.75 mc) and 
41.25 mc. 

The 4.5 mc audio FM is amplified and limited by V17 and V18 
and detected by the ratio detector V19. The audio is amplified 
by V20. 

The horizontal and vertical sync signals are taken off at the 
plate circuit of V7B and amplified and separated from the video 
signal by VII. The vertical sweep is generated by one section of 
a 12SN7 (V9) and a I2AU7 (V10) connected in a multivibrator 
circuit. The I2AU7 (V10) also serves as the vertical sweep output 
tube. The other section of the 12SN7 (V9) is used to produce the 
vertical retrace blanking signal. The horizontal sync signal is 
mixed with a sawtooth signal from the plate of the damper tube 
(V16) by the discriminator (V12). A change in phase between 
these two signals increases or decreases the bias voltage which 
is applied to the grid of V13A. V13A is a reactance tube which 
changes the frequency of the horizontal oscillator V13B. V14 the 
horizontal sweep output is coupled to the horizontal deflection 
coils by T351. 
V15 is the high voltage rectifier for rectifying the kickback 

voltage, produced in T351 by the horizontal retrace current, to 
supply approximately 12 kilovolts to the picture tube high voltage 
anode. 

This receiver uses two selenium rectifiers in a half-wave 
voltage doubler circuit to supply the B + voltage of approximately 
255 volts. The tube filaments are a series parallel connection 
across the 117 volt a-c line. 

The television chassis and the radio chassis arc connected by 
a push-button switch. To operate the television receiver, it is 
necessary to have the "ON" button depressed. The television 
sound portion is coupled from the television chassis to the audio 
amplifier of the radio chassis which is used to amplify the tele-
vision sound. To operate the radio receiver, it is necessary to 
have the television "OFF" button depressed. The radio may then 
be turned on and operated on AM, FM or Phono. To turn this 
receiver off completely, the television "OFF" button must be 
depressed and the radio tone switch turned to "OFF." INSTALLATION AND SERVICE ADJUSTMENTS 
GENERAL-This receiver is equipped with a built-in television an-
tenna giving good reception within the primary service area. 
Where reception is weak due to less favorable receiving condi-
tions, an outdoor antenna is recommended. Since the receiver is 
designed with a balanced input of 300 ohms impedance, a 300 ohm 
transmission line should be used to connect the outdoor antenna 
to the receiver. When the external antenna system is connected 
to the dipole terminals, the built-in antenna connecting leads 
must be disconnected. 

PREPARATION FOR USE-Remove receiver from carton and place 
the cabinet on its back and remove the shipping skids from the 
base of the cabinet. Remove the two screws ('4-28 and 10-32) 

MODELS 16K1, 16K2 

which hold the record changer in position. Remove the block 
spacer underneath the record shelf and unpack turntable and 
spindle assemblies. After the turntable has been put in place, cut 
the rubber band which is tied around the control knob, thereby 
releasing the drive wheel and remove the rubber. Remove the two 
shipping bolts which hold the motor board tight for shipment. 
Small metal snap covers are provided to cover the holes exposed 
when the shipping screws are removed. They will be found in a 
small envelope in the phono compartment. A metal clip which 
clamps over the stylus of the pickup arm should be removed. 

The receiver is shipped with the picture tube installed in place. 
Normally, it is not necessary to make any centering adjustments 
since a positive clamping mechanism has been employed to insure 
picture centering. 

In case Installation Adjustments must be made, it is only 
necessary to remove the cabinet back, connect the antenna to the 
dipole terminals and connect input power to the interlock re-
ceptacle by way of a power cord terminated in a matching plug. 

Make certain that the deflection yoke sets up against the bell 
of the picture tube. If this is not the case, loosen each deflection 
yoke clamp adjustment screw slightly and push yoke assembly 
against bell of tube. 

OUTDOOR ANTENNA-The simple folded dipole will suffice in areas 
with medium signal strength. In fringe areas with weak field 
strength, a more elaborate antenna system must be installed. 
These high gain antennas are usually more directive which is de-
sirable in many cases to reduce undesired signal or noise pickup. 

ANTENNA PLACEMENT AND ORIENTATION-All television antenna 
systems have directional characteristics and their very location 
may have a pronounced effect upon the results obtained. There-
fore, the antenna (or in case the built-in antenna is used, the re-
ceiver) should be turned in a horizontal plane for maximum 
signal pickup. Since nearby objects, especially those of metal may 
affect the picture, several antenna locations may have to be tried. 
Sometimes relocation of only a few feet may produce a great im-
provement. 

GHOST RECEPTION-This name is given to a second picture image 
in various degrees of contrast and displacement from the main 
picture. A relocation of the antenna might drive out any ghost 
present. If the ghost images cannot be eliminated totally in this 
manner, a compromise in antenna orientation for maximum 
signal pickup and image rejection may be made without seriously 
impairing picture quality. 

LIGHTNING PROTECTION-The outdoor antenna installations must 
conform to the National Electrical Code Standards which are 
usually supplemented by Local Code requirements. When install-
ing the antenna, observe the following rules: 

1. The metal mast supporting the antenna should be per-
manently and effectively grounded by a wire of a size specified in 
the codes. 

2. An approved lightning arrester must be used with the an-
tenna lead-in conductors at the point of entrance to the building. 
If a shielded lead-in cable is used, the shield may be permanently 
grounded instead of using the lightning arrester. 

ADJUSTMENT PROCEDURE 
It will be noted that some adjustments react upon each other 

and therefore should be adjusted alternately and as a final step 
all adjustments should be rechecked. 

Power should not be applied to the receiver for any great 
length of time without the ion trap adjusted for some illumina-
tion. 
The ion trap, deflection yoke, focus coil and the installation 

adjustment controls are adjusted in the procedure given below. 
These are described in greater detail under their respective titles 
immediately following this procedure. 

1. Adjust ion trap to get brightest raster. 

2. Adjust for no tilt of raster and tighten yoke clamp screws. 

3. Tune in a television signal. 

4. Adjust Horizontal Hold controls. 

5. Adjust Drive control. 

6. Adjust for good Horizontal and Vertical linearity. 

7. Adjust Horizontal and Vertical size controls. 

I. Adjust Focus coil for centering of test pattern, removal of 
neck shadow and for most uniform focus. 

9. Readjust ion trap. 

10. Recheck adjustments of steps 6, 7, 8 and 9. 

11. Tighten Focus Coil adjustment screws and wing nuts. 
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ION TRAP-Power should not be applied to the receiver for any 
great length of time without the ion trap adjusted for some il-
lumination. Set the Brightness control to maximum (clockwise). 
To adjust ion trap, rotate the trap on the neck of the tube and 
move it forward and backward to give maximum brightness. Re-
duce the picture Brightness during ion trap adjustment, if raster 
becomes too bright as maximum brightness with the trap is 
approached. Always make certain the ion trap is finally set to 
give maximum brightness of the raster. 

PICTURE TILT-If the picture or raster does not lie squarely within 
the picture tube mask, loosen one of the Yoke Adjustment Clamp 
screws and by grasping the Picture Tilt Lever, turn lever to 
rotate yoke until picture or raster squares with the mask. Tighten 
the yoke clamp screws after squaring picture with mask. 

HORIZONTAL HOLD-Set the front panel Horizontal Hold control 
(R381) to the center of its range. Adjust the core of the Hori-
zontal Hold control (L351) at the rear of chassis, until the picture 
is synchronized and is phased at the center of the raster-a slight 
rote' ion of the front panel control in either direction will move the 
picture slightly to the left or right without losing synchroniza-
tion. 

The pull- in to synchronization range should be equally dis-
tributed each side of the front panel Horizontal Hold control's 
center range and may be checked with the control set at center, 
observing the pull-in to synchronization sensitivity as the Chan-
nel Selector switch is flipped alternately back and forth from the 
received channel to an adjacent channel having no signal. For 
any other setting of the front panel Horizontal Hold control, the 
pull- in to synchronization time will be longer. 

HORIZONTAL DRIVE-Adjust the Horizontal Drive control (R369) 
for optimum drive indicated by a maximum width of picture. 

If any compression of picture is noted on the right-hand side 
of the raster, the condition may be corrected by a slight decrease 
of drive (clockwise rotation). If a vertical beaded line appears in 
the picture at this setting, a further clockwise adjustment should 
be made to eliminate it. 

HORIZONTAL UNEARITY-The Horizontal Linearity control (L352) 
adjusts the picture for correct horizontal proportions. For best 
adjustment, use a test pattern and adjust the Horizontal Linear-
ity control until the distances from the center of the test pattern 
to the left- and right-hand edges of the test pattern measure ap-
proximately the same. The adjustment of this control is very 
broad and it should be made simultaneously with the adjustment 
of the Width control (L353) to get proper picture width and cor-
rect horizontal linearity. 

VERTICAL UNEARITY-This control (R311) should be adjusted to 
give best symmetry to the test pattern for correct vertical pro-
portions in the picture. The adjustment should be made on a test 
pattern so that the distances from the center to the top and bot-
tom edges of the test pattern measure approximately the same. 
This adjustment will alter the height of the picture slightly. 

WIDTH-Adjust the Width control (L353) so that the edges of the 
picture extend approximately one-eighth inch past the right- and 
left-hand edge of the mask so that raster edges are not visible. 

HEIGHT-The Height control (R308) changes the picture height 
and should be adjusted so that the picture extends approximately 

inch beyond the top and bottom edges of the mask. This ad-
justment should be made simultaneously with the Vertical 
Linearity control (R311). 

FOCUS COIL ADJUSTMENT-The Focus coil bracket adjustment 
screws and the swivel wing nuts are loosened in preparation for 
adjustment of the focus coil. These should not be too loose but 
should allow movement of the coil and yet retain each new posi-
tion of coil adjustment. 

The focus coil and bracket may be moved up and down, to the 
right or left, or the coil may be tilted in any direction by the swivel 
mounting. In addition, the coil may be moved forward or back-
ward. 

Adjust position of the focus coil to center picture test pattern 
within picture tube mask and to eliminate neck shadow. The 
focus coil should be as far back toward the base of the picture 
tube as possible, for best focus consistent with maximum picture 
brightness. 

PICTURE TUBE AND CHASSIS REPLACEMENT 

1. The deflection yoke clamp screws and focus coil adjustments 
should be loosened before attempting to install the picture tube-

this will prevent any strain upon the tube neck when positioning 
and fastening the tube later. 

2. Install the picture tube as shown in Figure 2. The bottom 
rim of tube should be forward against rubber stop on chassis 
front apron. 

3. Place picture tube strap around rim of tube, inserting the 
picture tube support bracket between tube rim and strap as 
shown in Figure 2. Center tube approximately with regard to 
front of chassis and install tube strap mounting nuts to hold tube 
lightly. 

4. Place chassis and tube into the receiver cabinet, reposition-
ing tube support bracket to fit over stud screws in top corners of 
cabinet, making sure that chassis is pushed forward against 
cabinet. 

5. Install chassis mounting screws and tighten to fasten 
chassis securely. 

6. Move picture tube if necessary to center tube in mask, as 
viewed from front of the cabinet. 

7. Tighten tube strap mounting nuts, accessible from bottom 
of cabinet. 

S. Install spacer and inch- 20 hex nut over picture tube sup-
port bracket screws and tighten to hold brackets securely to 
cabinet. 

9. Push deflection yoke forward to set against bell of picture 
tube and tighten yoke clamp screws. 

10. Connect picture tube socket to base of tube and high 
voltage lead to anode connection. 

11. Install control knobs. 

HIGH CHANNEL TRAP-This receiver incorporates a trap circuit 
(C206, L203, S202D) on the head-end unit which is switched into 
the antenna circuit on the low band channels. The trap may be 
used to eliminate any one of the following high channel inter-
ferences on the corresponding lower channel shown. 

Operating 
Channel 

Interfering 
Channel 

No. 4 
No. 5 
No. 6 

-  

FOCU, COL ORACIDET 

YOKE CUPP 

ADJUSTIENT 

MORSZOIITAL 

No. 8 
No. 11 
No. 13 

PICrURE TUBE Suirrtcar BRACNET 

REMIT 

eMORIZOOM. CONTROL 

ON« • 
113411 

rocuS COL 
L•01 

FOCI. COL ADJUSTMENT 

',it, E TILT LETER 

ARM CONOCO> 

IMPLECTI. TOO CLAW 
ADA/SOO. 

DROLL ORMALS 

C) 
RTEE 

LOICAMTT 
RIR 

TOO 
0501 
DINE 

ONCTuRE TUBE 

CNFLECTD. TOOT CLAP. 
ADJuSTMENT 

FOCUS COIL STOOL 
ADJUSTmENT 

FOCUS COL WOO« T 

ADJUSTNÉNT 

ACCtSSORT OUTLET 
FOR UHF CONvERTER 

Strom 

DOWNTIME NUT 

PICTURE 

The receiver is adjusted at the factory approximately for re-
jection of Channel # 11 interference on Channel #5. It may be 
necessary to readjust the trap slightly, if Channel # 11 interfer-
ence is experienced when operating the receiver on Channel #5. 

High channel interference manifests itself as horizontal bars, 
a herringbone pattern in the picture, or the high channel station 
picture superimposed upon the low channel picture for which the 
receiver has been tuned. 

If none of the above combinations of channels exist in the 
locality where the receiver is to be used, the trap need not be 
adjusted. 

THERMAL CUT-OUT-This is a protective device, which operates 
in a similar manner to a fuse, removing line voltage from the re-
ceiver in case of excessive current drain due to circuit overload. 
A five minute period should be allowed after the cut-out has 
tripped, before depressing the reset button to restore power to the 
receiver. If the receiver does not return to normal operation 
within a reasonable warm-up time after the cut-out has been 
reset, a check-up of the receiver circuit should be made to deter-
mine the cause of overload. 

PICTURE DEFECTS 

Fig. 3 
Normal picture. 

The following illustrations show picture defects which art caused by incorrect setting of 
operating controls, the preset controls or by interference picked up by the antenna. A pos-
sible remedy is indicated for each defect. 
The adjustment of controls is most efficiently accomplished by the use of a test pattern, 

similar to that illustrated to the left, which is normally transmitted just prior to the scheduled 
program. 
The normal picture should show good focus and a good contrast between blacks and whites 

with intermediate shades of gray. The picture should not tend to move either vertically or 
horizontally and should have good linearity. 

DEFECT REMEDY 

Fig. 4 
Picture too light. 

Fig. 5 
Picture too dark 
(contrast). 

Fig. 6 
Picture 
del d 

1. Increase Picture control setting and/or reduce brightness. 
2. Weak signal. This may be caused by insufficient pickup on antenna or defective lead-in. 

Insufficient pickup at maximum contrast usually is accompanied by "snow" on the 
picture. 

1. Reduce Picture control setting and/or increase Brightness control setting. 
2. Too strong signal. If it is not possible to reduce signal adequately with Picture control, 

install suitable resistor antenna pad. 

1. Adjustment of front panel focus control, R435. 
2. Check for uniformity of focus by moving focus coil (see Installation Adjustments, page 3). 
3. Mistuning of receiver or misalignment. 

1. Adjust Horizontal Hold control (front panel control). 
Fig. 7 2. Check adjustment of rear panel Horizontal Hold control. 
Horizontal sync. 3. Signal improperly tuned. 

4. Defective horizontal sync circuits. 

Fig. 8 
Vertical sync. 

1. Adjust Vertical Hold control until picture shows no tendency to slide up or down or lock 
out of frame. 

2. Check the vertical sync circuits. 

Fig. 9 
Vertical linearity. Adjust Vertical Linearity control. This adjustment may alter the Height control adjustment. 
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Fig, 2. Preset Controls 



PICTURE DEFECTS (Coed) 

PICTURE DEFECT 

Fig. 10 
Vertical height. 

REMEDY 

CIRCUIT ALIGNMENT 

TO PROTECT TEST EQUIPMENT ALWAYS USE AN ISOLATION TRANSFORMER 

GENERAL 

Adjust Height control so that the top and bottom picture edges are just covered by mask 
Recheck Vertical Linearity control setting. 

Fig. 11 
Picture too wide. Adjust Width control so that the right and left picture edges are just covered by the mask. 

Fig. 12 
Horizontal 
linearity. 

1. Adjust Horizontal Linearity control. This adjustment may require resetting of Width 
control. 

2. Adjust Drive control as described under Installation Adjustments, page 3. 

Fig, 13 
Neck shadow. 

1. Misadjustment of Focus coil-tilted too far. 
2. Move the deflection yoke forward against the bell of the picture tube. 

Fig. 14 
Herringbone pat-
tern over picture. 

Fig. 15 
Horizontal bars 
on picture. 

This interference is caused by a television station operating on the next lower channel or by 
short-wave radio transmitting and receiving equipment. Police and "ham" transmitters in 
your locality will usually cause the most severe conditions. The interference produces moving 
ripples or diagonal streaks, or in some cases, may cause loss of contrast of the picture. The use 
of an antenna wavetrap tuned to the interfering signal may assist. If the interference is from 
a TV or FM station, a transmission line shorted stub may remove the interference. If the 
pickup is on the lead-in, a shielded lead-in will help correct the trouble. See page 3 for high 
channel trap adjustment. 

This interference is caused by adjacent channel sound or microphonics in receiver. If adjacent 
channel sound is responsible for this defect, readjust the adjacent channel traps L227, L253 
as outlined on page 8. A microphonic video amplifier tube, V7, may cause this condition. 

Fig. 16 
Ignition inter. 
ference 

Ignition interference from trucks, automobiles, and airplanes may be identified by black or 
white streaks and splashes on the picture. The ignition system of trucks will produce the 
most intense interference pattern. Install antenna away from road carrying traffic. Shielded 
lead-in may help if interference is picked up on it. 

This is caused by the television signal following multiple paths, one of which is the direct 
path, and the other is reflected from some object such as a tall building or a large storage 

Fig. 17 tank or hills. The signal following the longer reflected path arrives later at the receiver pro-
Multiple images ducing the second image. 
(ghosts). In case a built-in antenna is used, try to turn the cabinet until the ghost picture is dimmed 

out. If your receiver is connected to an outdoor installation, a reorientation of the antenna 
might improve the reception. 

Fig. 18 
"Snow." 

1. Too weak signal; increase efficiency of antenna installation. 
2. Adjust tuning control. 

A complete alignment of the receiver tuned circuits is given 
in the following charts. Read all alignment notes before making an 
alignment. The alignment procedure described follows the sweep 
method using General Electric test equipment. When other test 
equipment is used, check that they meet the different require-
ments for proper alignment. Suitable test equipment is essential 
for proper alignment of the receiver and under no circumstances 
try to align with inadequate test equipment. For a detailed dis-
cussion of this problem, refer to our publication Television Prin-
ciples and Practice, Chapter 14. In order to speed up the alignment 
procedure, it is advisable to use the service diagram, Figure 30, 
page 15, and the tube and trimmer location, Figure 22, page 9. 

In connecting the test equipment to the points indicattd on 
the charts, make the leads as short as possible. This is particular-
ly necessary of the ground leads of the test equipment which 
should be connected to the B- bus of the receiver. 

Always allow test equipment and receiver to warm up for at 
least 15 minutes before starting the alignment. 

It is often advisable to perform the alignment with the picture 
tube removed. The filament circuit can be completed by using a 
Type 6SN7 tube with all pins clipped off except pins No. 7 and 
No. 8 which must be plugged into No. 1 and No. 12 of the picture 
tube socket. 

TEST EQUIPMENT 

The following test equipment is necessary In ordei to effect 
alignment of the tuned circuits of the receiver: 

I. R-F SWEEP GENERATOR. 

(G-E Type ST-4A or Equivalent) 

Frequency Requirements: 

4.5 MC with 500 KC and 2 MC sweep width. 
40-50 MC with approximately 10 MC sweep width. 
50-90 MC, 170-220 MC with 15 MC sweep width 

b. Constant output in the sweep range. 

a. 

c. Minimum output 0.1 volt. 

2. MARKER GENERATOR. 

(G-E Type ST-5A or Equivalent) 

The marker generator must have good frequency stability, 
accurate calibration and must cover the following frequencies: 

a. 41.25 MC for video IF 
42.50 MC for video IF 
44.20 MC for video IF 
44.50 MC for video IF 
45.00 MC for video IF 
45.75 MC for video IF 
47.25 MC for video IF 

b. 4.5 MC for sound IF and trap alignment. 

c. Picture and sound carrier frequencies for Channel No. 2 
through No. 13. 

3. BALANCED OUTPUT ADAPTER. 

(G-E ST-8A or Equivalent) 

See RF Alignment, note 1. 

4. OSCILLOSCOPE. 

(G-E Type ST- 2A or Equivalent) 

The oscilloscope should have good sensitivity and prefer-
ably a 5-inch screen with a good wide-band frequency response 
on the vertical deflection circuits. Although the high frequency 
response is not necessary for alignment, it is imperative when 
making waveform measurements. 

MODELS 16K1, 16K2 

5. VACUUM TUBE VOLTMETER. 

A vacuum tube voltmeter (VTVM) is necessary to measure the 
bias of 2. 7 volts required for video and RF alignment. 

6. DETECTOR NETWORK. 

A crystal detector network as shown in Figure 27 is necessary 
when aligning the 4.5 mc trap, L260. 

7. MISCELLANEOUS. 

a. One 10,000 ohm resistor to isolate the scope as noted in 
the charts. 

b. One 1000 ne 10g0e0 m mica 801 mf. capacitors for isolation of 
generator. 

c. One 680 ohm resistor for IF coil shunt (RF alignment). 

d. One 400 mf. electrolytic capacitor, 350 volt for reducing 
hum (RF alignment).  

e. One 100 ohm resistor for reducing hum (RF alignment). 

f. Figure 
matching pad for RF alignment as shown in 

igure  

g. Bias battery to supply - 2.7 volts as noted for Video IF and 
RF Alignment. 

FIG. 19. GENERAL ELECTRIC 

R-F SWEEP GENERATOR 

MODEL ST-4A 

FIG. 20. GENERAL ELECTRIC 

MARKER GENERATOR, MODE. ST-5A 
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VIDEO I-F ALIGNMENT 

NOTES: 

1. The sweep generator should be properly terminated in its 
characteristic impedance. Couple the signal to the input point 
through a 1000 mmf. mica capacitor and adjust signal input to 
give a video response curve of volt as shown in Figure 21. 

2. Connect a bias battery from junction of C261, R263, and 
the picture control R285 to B - with the positive side of the battery 
connected to El-. Adjust picture control to give a - 2.7 volt bias 
at the grid pin I of tube V4 measured with a VTVM. Disconnect 
its leads during alignment. 

3. The traps L227 and L253 must be detuned before aligning 
the video i-f amplifier by turning the cores all the way out of the 
coil. When retuning these traps to 47.25 mc (as in step 6), for 
minimum amplitude, increase scope gain as amplitude at 47.25 
mc marker point is attenuated, to provide optimum setting. 

4. Set channel switch to Channel 2 or 3 and check for 
oscillator influence by turning the tuning control. If response 
curve is affected, switch to another channel where oscillator in-
fluence is absent. 

Step 

2 

3 

4 

5 

Marker 
Generator 
Frequency 

44.50 MC 

45.75 MC 

42.50 MC, 
45.75 MC 

44.2 MC 

47.25 MC 

7 41.25 MC, 
42.50 MC, 
45.00 MC, 
45.75 MC, 
47.25 MC 

Sweep 
Generator 
Frequency 

40-50 MC 

3. In general, it is only necessary to perform an over-all align-
ment of the video i-f, as in step 7 of the Video Alignment Chart, 
in order to obtain i-f response curve of Figure 21-E. 

When aligning the i-f coils, L25I will adjust the audio or low 
frequency side of the i-f response curve, while L252 will adjust 
the video or high frequency side of the i-f response curve. L226 
and L254 should be adjusted simultaneously to reduce the saddle-
back at the peak of the curve and to give maximum gain and re-
tain 45.75 mc and 42.50 mc markers at the 50% mark. 

6. It is necessary to detune the i-f coils by shorting as noted in 
the alignment chart to prevent the coil preceding the signal input 
point from influencing the response curve. 

7. It is important that the 45.75 mc marker should fall at the 
50% response point to give proper curve of Figure 21-E. 

8. After adjustment of the two sound traps, readjust the i-f 
curve to obtain the proper response curve as illustrated in Figure 
21-E. 

VIDEO I-F ALIGNMENT CHART 

Signal Input 
Points 
Between 

Point B (Fig. 31) 
V6 grid (pin 1) thru 1000 mmf. mica cap. 
and B - on bead-end shield; short L252. 

Point C (Fig. 31) 
VS grid (pin 1) thru 1000 mmf. mica cap. 
and B - on head-end shield. Short L251. 
Remove short on L.252. 

Point D (Fig. 31) 
V4 grid (pin 1) thru 1000 mmf. mica cap. 
and B - on head-end shield. Short L226. 
Remove short on L251. 

Point E (Fig. 31) 
Junction L215 and L2I6 on second RF 
switch wafer thru 1000 mmf. mica cap. 
and B - on head-end shield. Remove short 
on L226. 
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Connect 
Oscilloscope 
Between 

Adjust 

Detune L.227 and L253 by turning cores 
out of coil. 

Point A 
(Fig. 31) 
Junction L256, 
R265, C268 
thru 10K ohms 
and B - on V7 
socket. 

Core of L254 for curve of Fig. 21-A. 

Core of L252 for curve of Fig. 21-B. 

Core of L25I for curve of Fig. 21-C. 

Core of L.226 for curve of Fig. 2I-D. 

Cores of L227 and L253 for min. output 
at 47.25 MC (Fig. 21-E). 

See 
Note 
No. 

3 

1, 2, 
4, 6 

I, 2, 
3, 4, 
7 

Cores of L251, L.252, L254 and 1.226 for 
curve of Fig. 21-E. 

Fig. 21. Video I-F Curves 
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AUDIO I-F ALIGNMENT 

I. Feed a 4.5 mc signal with a 500 kc sweep and adjust for 
proper response curve as indicated in the chart. 

2. Transformer T401 is adjusted for maximum amplitude and 
symmetry of the response curve about 4.5 mc marker (Figure 
23-A). 

3. The secondary of T402 is adjusted for curve, Figure 23-B. 
This adjustment should give as straight a slope as possible be-
tween the positive and negative peaks with the center of the 4.5 
mc marker falling midway between fhe peaks. 

4. The primary of T402 is adjusted for maximum of the posi-
tive and negative peaks. If necessary, readjust the secondary of 
T402 so that the marker falls midway between the peaks. 

5. Keep the input signal of the sweep generator low enough so 
that limiting does not take place, otherwise the response curve 
will broaden out, preventing correct adjustment. Check by in-
creasing the output generator: the response curve should increase 
in amplitude. 

6. As a final check (step 12), readjust the secondary of T402 
for minimum buzz on all available stations. 

7. An alternate method to the visual alignment is the sound 
output method using an operating television station, preferably 
when transmitting tone modulation during test pattern trans-
mission. 

cr. Tune the receiver for best detail. 

b. Set the picture control to give reduced contrast or by using 
a resistor pad in the antenna circuit. 

c. Adjust transformer T401 and primary of T402 for maximum 
sound output. 

d. Adjust the secondary of T402 for best quality audio recep-
tion and for minimum buzz in the output. 

SECONDARY 
TOP 

PRIMARY 
BOTTOM 

1401 

RATIO DEI 

7402 

1ST AUDIO 
IF TRANS 

L260 

SHIELD 

CHANNEL.11 TRAP 
L252-. l 
(TOP) 

C206 L253 
BOTTOM ) 

C207 

C220 0 t4-L 226 ( TOP) 

L227 
(BOTTOM) 

V14 

25B06 

1351 
- P 

C451 

„ 

II 
II 

AUDIO I-F ALIGNMENT CHART 

u   

X451 5452 

Fig. 22. Tuba and Trimmer Location 

Marker 
Step Generator 

Frequency 

9 4.5 MC 

10 

11 

Sweep 
Generator 
Frequency 

4.5 MC 
*500 KC 
keep signal 
below limit-
ing level of 
receiver. 

Signal Input 
Points 
Between 

Connect 
Oscilloscope 
Between 

Point F (Fig. 31) 
Pin 1 of Vii thru .01 mfd. cap. and B 

Point G (Fig. 35) 
Junction of 
R404, C404 ac 
sec. of T401 
thru 10K and 

Adjust 
See 
Note 
No. 

Primary and secondary of T401. See Fig. 
23-A. 

Point H (Fig. 35) 
Pin 1 of V18 thru . 01 mfd. cap. and B 

Point I (Fig. 31) 
Junction of 
R408, C411 
and R411 thru 
10E and B 

12 Recheck alignment of step 11 on operating station as in Note 6. 

Secondary of T402. 
See Fig. 23-B.  
Primary of T402. 
See Fig. 23-B. 
Secondary of T402. 
See Fig. 23-B. 

I, 2, 
s 

I, 3, 
5 

Fig. 23. Audio I-F Curve 
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R-F ALIGNMENT 

1. Disconnect the transmission line to the antenna from the 
head-end. Couple the input of the sweep generator to the head. 
end terminals through balanced output adapter G-E ST-8A, or 
equivalent. Couple this to the head- end terminals through a piece 
of 300-ohm transmission line. Terminate the 300 ohm line in a 
pad, as shown in Figure 28-A. 

If a balanced output is not available for the sweep generator a 
matching network as shown in Figure 28-B may be used. A 
balanced output is recommended since a matching network as 
shown in Figure 28-B may introduce frequency shift and cause a 
misleading tilt to the response curve. 

Ro shown in Figure 28-B is the terminating resistor. If this re-
sistor is not already incorporated in the output of the sweep gen-
erator, it should be added to the matching network as shown. 

2. It is necessary to connect a bias battery from the junction 
of the picture control, C261, and R263 to B - with plus of bias 
battery to B - . Adjust the picture control to give a - 2.7 volts 
bias measured from pin 1 of V2 to the head- end chassis B - . 

3. Shunt L226 with a 680 ohm, 12 watt resistor during r-f 
alignment to prevent the oscillator from influencing the response 
curve. To reduce the effect of hum on the response curve, connect 
a 100 ohm resistor between the head- end BI- and the chassis B-
and connect an electrolytic capacitor of approximately 400 mf., 
350 volt from head-end Bi- to head- end B 

Step 
No. 

Marker Sweep 
Generator Generator 
Frequency Frequency 

13 ' 211.25 MC, , No. 13 with 
215.75 MC 15 MC sweep 

175.25 MC. No. 7 with 
179.75 MC  15 MC sweep 

15 211.25 MC, No. 13 with 
,  215.75 MC, ; 15 MC sweep 

16 205.25 MC, No. 12 with 
209.75 MC 15 MC sweep 

17 199.25 MC, No. 11 with 
203.75 MC 15 MC sweep 

18 193.25 MC, , No. 10 with ; 
197.75 MC  I  15 MC sweep 

19 187.25 MC, No. 9 with 
191.75 MC  15  MC  sweep 

20 181.25 MC, , No. 8 with , 
185.75 MC 15 MC  sweep 

21 175.25 MC, I No. 7 with I 
179.75 MC 15 MC sweep 

22 83.25 MC, No. 6 with 
87.75 MC  15  MC sweep 

23 11.25 MC, No. 5 with 
81.75 MC  15 MC  sweep I 

24 67.25 MC, No. 4 with 
71.75 MC 15 MC sweep 

14 

25 61.25 MC, No. 3 with 
65.75 MC 15 MC sweep , _ 

26 55.25 MC, - NO. 2 with 
59.75 MC 15 MC sweep 

Signal 
Input 
Point 

4. On all channels the picture carrier marker should not be less 
than 75% of the peak of the r-f response curve. The sound carrier 
marker should not be less than 50% of the peak of the response 
curve. On the high channels the picture carrier marker should 
ride up nearer to the top of the curve provided the sound carrier 
marker does not go below 50%. On the low channels the picture 
carrier marker should ride as high up on the curve as possible and 
still keep the sound carrier marker above 50%. 

5. Coils for Channels . 12 through *7 are fixed inductances. 
Check the alignment on these channels as in steps 16 through 21 
for proper response curve. Readjust L210 and L217 on Channel 
.13 and C207 and C220 on Channel #7 if necessary. 

6. Coils for Channels .5 and .4 are fixed inductance. Check 
the alignment on these channels for proper curve. Readjust coils 
L208 and L215 to give proper curve on Channels . 6, . 5, and .4. 

7. The coil for Channel . 2 is a fixed inductance. Check the 
afignment on this channel for proper curve. Readjust L205 and 
L212 to give proper curve on Channels .3 and . 2. 

8. The trimmers C207 and C220 may be used to compensate 
for differences in tube capacities which affect tracking when it is 
necessary to change the tubes VI. or V2. The variation in tube 
capacities has normally little effect on the over-all performance of   
the head- end. 

OSCILLATOR 

Before attempting this oscillator alignment, it must be certain 
that the video i-f stages and r-f stages are properly aligned as 
outlined previously. 

1. Disconnect the 300 ohm line from the r-f head-end terminals 
and connect sweep generator to head-end properly terminating 
sweep generator output cable as shown in Figure 28. See RF 
Alignment Note 1. 

2. Alignment is made by viewing the response curve at the out-
put of the video i-f detector. 

3. Use a video carrier marker as shown in each step of the 
Alignment Chart. 

4. Set the tuning control C213 at the center of its rotation. 
Adjust L225 to place the video carrier marker at the 50% point 

MODELS 16K1, 1oK2 

ALIGNMENT 

on the high frequency slope of the curve for step 28. The oscillator 
inductance L224 for Channels # 12 through 0,7 is fixed. The align-
ment on these channels is checked to see that the picture marker 
falls at the 50% point on the high frequency slope of the curve. If 
the picture marker position does not meet these conditions, it is 
necessary to readjust L225 for a compromise on Channels . 13 
through # 7. The tuning range of C213 on Channels . 13 through 
.7 should be sufficient to move the video carrier marker up and 
down the entire high frequency side of the response curve. Re-
adjust L225 if necessary. 

5. On Channel .6 through .2 set the tuning control C213 at 
the center of its rotation and make the indicated adjustment so 
that the video carrier marker falls at the 50% mark on the high 
frequency slope of the response curve. 

OSCILLATOR AUGNMENT CHART 

R-F ALIGNMENT CHART 

Connect 
Oscilloscope 

Antenna 
terminals 
at 

head-end 
See 
Note 1 

Point J (Fig. 31) 
Junction of 
1.226, C2I7 
and R218 
thru 10K 
resistor 
and B - at 
head-end 
chassis. 

Pr CURVES CHANNELS 7-t3 

Channel 
Switch 

No. 13 

No. 7 

No. 13 

No. 12 

No. 11 

No. 10 

Adjust 

Screw of L210, screw of 1.211, for Fig. 24-A. 

-  

See 
Note 

1, 2, 3, 
4. 5 

1, 2, 3, 
4, 5, 8 

1, 2, 3, 
4, 5 

Trimmers C207 and C220 for response curve, Fig. 24-A. 

Readjust screw of L210 and screw of 1.217 for curve, 
Fig. 24-A. 

No. 9 

No. 8 

No adjustment. 5 

No. 6 

No. 5 

N.O. 

No, 3 

No. 2 

Fig. 24. R-F Alignment Curves 

100% 

Screw of L208 to place 83.25 MC marker and screw of 
1.215 to place 87.75 MC marker as shown in Fig. 24-B. 

No adjustments. 

Screw of L205 to place 61.25 MC marker and screw of 
L212 to place 65.75 MC  marker as shown in Fig. 24i13. 

No adjustment. 

OF CURVES CHANNELS 2-6 

00, 
.11 . •ta 

1, 2, 3, 
4, 6 

6 

1, 2, 3, 
4, 7 

7 

Step 
No. 

27 

28 

29 

30 

Marker 
Generator 
Frequency 

Sweep 
Generator 
Frequency 
For Channel 

31 

32 

33 

34 

35 

36 

211.25 MC 

205.25 MC 

199.25 MC 

193.25 MC 

187.25 MC 

181.25 MC 

No. 13 with 
15 MC sweep  

No. 12 with • 
15 MC sweep  

No. 11 with 
15 MC sweep  

No. 10 with 
15 MC sweep 

No. 9 with 
15 MC sweep  

No. 8 with 
15 MC sweep 

No. 7 with 
15 MC sweep  

No. 6 with 
15 MC sweep  

No. 5 with 
15 MC sweep 

No. 4 with 
15 MC sweep  

No. 3 with 
15 MC sweep  

No. 2 with 
15 MC sweep 

175.15 MC 

83.25 MC 

77.25 MC 

67.25 MC 

37 

38 

C20. 

Fig. 25. Head-end Unit 

61.25 MC 

55.25 MC 

Signal 
Input 
Point 

Antenna 
terminals 
of 
head-end. 
See 
Note 1. 

Connect 
Oscilloscope 
Between 

Channel 
Switch 
Setting 

Adjust 

Point A (Fig. 31) 
Junction of 
L256, R265, 
C268 thru 
10K ohms 
and B - at V7 
socket 
(pin 3.) 

No. 13 1.225 by squeezing or spreading turns slightly. 

No. 12 

No. 11 

No. 10 

No. 9 

No. 8 

No. 7 

No adjustment. 

No. 6 Screw of 1.223. 

No. 5 

No. 4 

Screw of 1.222 

Screw of L221 

No. 3 Screw of 1.220. 

See 
Note 

1, 2. 
3. 4 

No. 2 Screw of 1.219. 

CVO ROZO Sea 

C 07 / C 03 

5209 

1, 2, 
3, 5 

V2 V 3 5217 

COS 1.217 CZ 

i 5122 C221 

52025 5202C 

Fig. 26. Heed-end Unit 
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ADJUSTMENT OF VIDEO AMPLIFIER 4.5 MC TRAP (L260) 

NOTES: 

This trap is used to remove 4.5 mc audio i-f from the video 
amplifier which shows up in the picture as a cross-hatch pattern. 
This trap will very rarely require adjustment. Adjustment is as 
follows: 

1. The trap (L260, C271, C270) is adjusted for minimum am-
plitude of the 4.5 mc marker. Use a detector network as shown 
in Figure 27 connected from junction of L264 and C275 to 13 - 
to detect the signal. 

2. Adjust the vertical hold control to remove the vertical pulses 
from the response curve. 

500 MMF 

TO 
RECEIVER 

4.5 MC TRAP (1260) ALIGNMENT CHART 

6.8K 

I N6 4 

Fig. 27. Detector Network 

Step 
Marker 

Generator 
Frequency 

39 4.5 MC 

Sweep 
Generator 
Frequency 

4.5 MC 
sl MC 

Signal 
Input 
Point 

Oscilloscope 

In general, the tubes in the defective circuit should be checked first since they are fairly easy to check. When substituting tubes 
in the RF or video IF circuits, the original tube should be replaced in the socket if it is found not to be defective. When a tube is re-
placed in the video IF or RF circuits, alignment should be checked. 

The block diagram (Figure 1), the waveforms of the service diagram (Figure 30), and the socket voltage and resistance diagram 
(Figure 32) may be used to locate troubles. Alignment equipment may be used to isolate defective RF, video IF or audio IF stages by 
checking for the response curves as given in the alignment procedure. 

TO VERTICAL 
INPUT OF SCOPE DEFECTS OF THE R-F AND I-F CIRCUITS 

Adjust 
See 
Note 

Point A ( Fig. 31) 
Junction L256, 
R265, C268 and B-
thru . 01 ml. 

J5 

BLACK 

GREEN 

LOUD 
SPEAKER 

3000 TRANSMISSION 
LINE TO BALANCED 
OUTPUT ADAPTER 
GE -ST -BA 

4300 

Across 100K resistor as shown in 
Fig. 27. (See Note 1.) 

4300 HEAD-END 
TERMINALS 

R. • TERMINATING 
RESISTANCE 

L260 for min. amplitude of 4.5 mc 
marker. Increase scope gain as ampli-
tude at 4.5 MC is attenuated. 

I, 2 

SWEEP CABLE IMPEDANCE Z. 

f. R. 
360 
9211 

11011 

R, 

5011 
720 
920 

1200 
1100 

1000 

Fig. 28. Sweep Generator Termination 
P5 ON- OFF SWITCH 

HEAD -END 
TERMINALS 

e' RECORD 
CHANGER 

à P4 J4 

DI POLE 

r 

00 
TERN. 0 

/ 

11-e1 - 

TELEVISION RECEIVER / RADIO CHASSIS 

  K 4%  K4%  

p DISCONNECT 

ENNA FOR OUTSIDE 
AN1 DIPOLE 

TROUBLE SHOOTING 

P2 

J2 

J3 

P3 

JI, PI 

Fig. 29. Cabling Diagram, Model 16K1 

This trouble shooting chart is divided into sections for quick trouble shooting. In most cases a trouble may be localized by noting 
the condition of the picture or test pattern and the presence or absence of sound. 

A. No Picture, No Sound, Raster Normal. 

1. Check the R-F head-end circuits of VI and V2. 
2. Check to see that local oscillator, V3B, is operating prop-

erly. 
3. Check Video I-F amplifier circuits of V4, V5 and V6. 
4. Check crystal detector, Yl. 
5. Check channel switch. 

B. Snow in Picture. 

1. Open input circuit in C278, C279 or L201. 
2. Defective antenna installation or transmission line. 
3. Antenna orientation. 

C. Lock of Picture Detail (Focus Satisfactory). 

1. Misalignment of Video I- F. 
2. Misalignment of R-F amplifier. 
3. Mismatch of input impedances at antenna input terminals 

of receiver. 
4. Overloading of r-f stages. 

D. Motorboat or Flutter in Picture and Audio. 

1. Open by-pass, C251. 
2. Open filament by-passes C222, and C458. 
3. Misalignment of video I-F and R-F amplifiers. 

E. Wiggles in Picture Background, Trailing Whites on Picture, Sound Normal. 

1. Misalignment of R-F and I-F amplifiers. 
2. Improper tuning of receiver. 

F. Sound Bars in Picture (Block Horizontd Bars). 

1. Microphonic tubes, V3, V4, V7 or picture tube V8. 
2. Misalignment of adjacent channel sound traps, L227, L253. 

DEFECTS OF THE VIDEO AMPLIFIER 

A. No Picture, Sound Satisfactory, Raster Satisfactory. 

1. Open chokes L261, L263, L264. 
2. Shorted capacitor C270, C272, C273. 
3. Open capacitor, C268. 
4. Open resistors R269, R272. 
5. Short from pin 2 to pin 11 of V8 picture tube. 

IL Pear Lew Frequency Response (Trailing Whites after Block). 

1. Low value of resistors R269, R272, R265. 
2. Low capacity or open capacitor C272. 
3. Low capacity of C268, C275. 

C. Lock of Picture Defoe Focus Satisfactory (Smearing of Vertical Wedges of 
Test Pattern). 

1. Shorted chokes L259, L261, L262. 
2. Open chokes L259, L262. 
3. High resistance of R272, R269, R265. 

D. Bright Picture with Block Units. 
A shorted capacitor C275 will give a very bright picture with 

black lines across the picture. The picture control will have no 
effect. 

E. Picture Distorted at High Settings of Picture Control. 

Check for high resistance of R273. 

DEFECTS OF THE SYNC SECTION 

A. No Vertical Sync, Horizontal Sync Satisfactory. 

I. Check waveform of sinc input, V9 pin 5. 
2. Check C303, R301, R302, C301 for leakage or shorted. 
3. Check components C306, R304, R305. 
4. Check for leakage of C305. 

B. Weok Vertical Sync, Horizontal Sync and Picture Normal. 

1. Leakage or low value of capacitor of C303. 
2. Leakage of C301, C302 or incorrect values. 
3. Check frequency determining components C306, R304, 

R305 for exact value. 

C. Weak or no Vertical and Horizontal Sync, Picture Information Present and 
Sound Normal. 

1. Check waveform at pin 4 of VII for proper waveform from 
video amplifier. 

2. Improper 13+ voltage on V11. 
3. Incorrect value of R354. 
4. Open or low capacity of C351. 
5. Defective coupling capacitor C353, C354. 

D. Weak or no Horizontal Sync, Vertical Sync Satisfactory. 

I. Check waveform at pin 2 of V12. 
2. Check sweep frequency determining components L351, 

C366, C364, R381, R364. 
3. Check for leakage in V12 components, C356, C357, C360, 

C358. 
4. Check for proper value of resistors R356, R357, R358, R361. 
5. Check C359, R359 and R360 in the feedback circuit. 
6. Check coupling between V13A and V13B (C36.3,C365, R366). 

DEFECTS OF THE VERTICAL SWEEP 

A. Keystoning (Picture Narrows at Top or Bottom). 

I. Defective vertical deflection coil, D301. 
2. Check R314, R315. 

B. No Vertical Deflection (Single White Horizontal Line on Screen). 

1. Open deflection coil, D301. 
2. Defective sweep output transformer, T301. 
3. Multivibrator V9 and V10 defective, no 13+ to VIO, open 

R312 or shorted C310. 

C. Insufficient Height. 

1. Open C310. 
2. High resistance of R307. 
3. Excessive leakage of C308. 
4. Defective T301. 
5. Incorrect voltage values on V10. 
6. Low capacity of C309 (this also results in poor vertical 

linearity). 

D. Poor Vertical Linearity, Size Normal. 

1. Leaky or improper value of C309. 
2. Check 13+ to V10 (leaky capacitor C310). 
3. Check C303 for leakage. 

E. Poor Vertical Linearity, Insufficient Height. 

1. Defective output tube, V10. 
2. Inadequate drive voltage from V9. Check waveform at pin 

5 of V9. 
3. Low plate voltage to V9 or V10. 
4. Open or low capacity of C309. 

F. Excessive Vertical Size, Sync Satisfactory. 

1. Low value of R307 or defective size control R308. 
2. Open or low capacity of C308. 
3. Low picture tube anode voltage. 
4. Open R309. 

G. Na Vertical Sync, Vertical Hold has no Effect, Insufficient Height. 

1. Shorted capacitor C306. 
2. Shorted R305. 

H. Poor Vertical Linearity, Fold-over at Bottom of Picture, Too Much Height. 

1. Shorted or high leakage of C303. 
2. Low capacity of C308. 

I. Curtain Raising Effect (Picture Rolls up from Bottom at Vertical Hold is 
Advanced). 

1. Leaky capacitor, C304. 
2. Low resistance of R303. 

MODELS 16K1, 16K2 
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DEFECTS OF THE HORIZONTAL SWEEP 

A. Inadequate Sweep Width. 

1. Low boost to plate of V14 or low B + to screen of V14. 
2. Shorted turns of width control, L353. 
3. Shorted turns or arc-over in T351. 
4. Parasitic oscillations in V14 (open filament by-pass C462, 

or defective V14). 

B. Too Great Sweep Width. 

1. Open width control, L353. 
2. Low value of picture tube anode voltage. 
3. Check voltages of V14. 
4. High value of C382. 

C. Poor Horizontal Linearity. 

I. Check for short, or shorted turns of L352. 
2. Leaky capacitor C370 in grid of V14. 
3. Check screen by-pass capacitor C380. 
4. Defective transformer T351. 

D. Single White Vertical Line on Screen. 

1. Open deflection coil, D351. 

E. Black Beady Vertical Line or Lines (Barkhausen Oscillation). 

1. Check sweep output tube, V14. 
2. Check for open C382. 

F. Keystoning (Picture Narrows at Top or Bottom). 

1. Check for shorted capacitor, C378. 
2. Shorted turns of Horizontal Deflection coil D351. 

G. No Horizontal Sync, Bright Vertical Bar or Bars in Picture. 

1. Shorted, open or leaky C365. 
2. Shorted R366. 

H. Gear-tooth EfFect, Tearing of Picture (Hunting of Horizontal Sync). 

1. Open or low capacity of C375. 
2 Open or high resistance of R362 

I. Poor Horizontal Linearity, Bright Vertical Bars, Inadequate Horizontal Size. 

1. Open or low capacity of C374. 

J. Dim Picture, Poor Horizontal Linearity, Insufficient Width and Height. 

1. Open or low capacity of C377. 

AUDIO DEFECTS 

A. No Sound, Picture Normal. 

1. This indicates a defect in the circuits of V17, V18, V19, 
V20. 

2. Misalignment of T401 or T402 may also cause no sound 
to be received. 

B. Buzz or Hum in the Sound. 

1. Misalignment of T402 secondary may cause buzz. 
2. Reverse power plug in power outlet. 

POWER SUPPLY AND PICTURE TUBE CIRCUITS 

A. No Roster, No Sound (No B+). 

1. Check power input circuit (cord and interlock). 
2. Check rectifier (X451, X452), check L451, C451, R451. 
3 Check thermal cutout. 

PRODUCTION 

I. REDUCTION OF AUDIO BUZZ. 

The following changes were made in the receiver at the start 
of production to reduce vertical sweep buzz in the audio output. 
These changes are incorporated in all receivers shipped. 

a. In the cathode circuit of the audio amplifier tube V20 two 
capacitors, C426 (5000 mmf.) and C423 ( 50 mf.), were re-
moved 

b. At the secondary of the audio interstage transformer 
(T406), a 330,000 ohm, watt resistor, R429, was con-
nected. 

2. REDUCTION OF "TWEET" ON CHANNEL .4 AND OSCILLATION ON 
CHANNEL #6. 

a. A capacitor of 800 mmf. was connected between the head-
end unit and the main receiver. The change-over should be 

B. Picture Size Small, Brilliance Low, Sound Normal (Low B+). 

1. Open or low value of C452. 
2. Defective rectifiers X451 or X452. 

C. Low Picture Brilliance, Sound Satisfactory. 

1. Misadjustment of ion trap. 
2. Low voltage at high voltage anode of picture tube caused 

by leaky C376, defective V15, or shorted L353. 
3. Low B+ to VI4 (check B--1- boost at pin 3 of V16. V16 

may be defective). 
4. Improper waveform at grid of pin 5 of V14. 
5. Defective Brightness control circuit or improper voltages 

to Brightness control R286. 
6. Low voltage at second grid (pin 10) of picture tube. 
7. Defective picture tube. 

D. No Raster, Sound Satisfactory. 

1. No high anode voltage to picture tube. 
2. Ion trap misadjusted. 
3. Brightness control circuit open. 
4. No voltage at pin 10 of V8 pix tube. 
5. Defective picture tube. 
6. No drive voltage from V14. Check waveform at pin 5 of 

V14. 
7. Open L352. 

MISCELLANEOUS DEFECTS 

A. Retrace Lines Visible. 

1. Check waveform of V9, pin 2. 
2. R316, C311, R318 open. 
3. C311 shorted. 

B. Brightness Control R286 Partially or Totally litoperatIve. 

1. Defective R286. 
2. Too low or too high B+ to R286. 
3. Short or leaky capacitor, C275 or C277. 
4. Gassy picture tube. 

C. Picture Contrast Excessive (Picture Control will not Reduce Contrait). 
1. Excessive antenna input signal. 
2. Defective picture control. 
3. Shorted or leaky coupling capacitor, C354. 
4. Open capacitor C353, C354. 
5. Shorted AGC by-pass capacitor, C251. 

D. Picture Control Ineffective. 

1. Shorted C261 (this will make the picture control work 
backwards). 

2. Open choke L258. 
3. AGC by-pass C251 shorted. 
4. Check waveform at pin 4 of V11. 

E. Poor Focus. 

1. Open or shorted focus coil. 
2. Defective focus control tube V21. 
3. Demagnetized permanent magnet of focus coil. 
4. Defective picture tube V8. 

F. Neck Shadow (See Figure 13). 

1. Misadjustment of focus coil or ion trap. 
2. Deflection yoke not forward against the bell of the picture 

tube. 

G. Wavy Left or White Edges of Picture (Hum). 

1. Check tube VII, V12, V13 for filament to cathode leakage. 
2. Check C379 or C355. 

CRITICAL LEAD DRESS AND 

Since the operating frequencies are relatively high in a tele-
vision receiver, it is essential that all components be placed in 
exactly the same position they occupied when they were wired in 
the factory; all leads should be made as short as possible and exact 
replacement parts to be used when replacing components. Leads 
in wiring between components are usually critical as to placement 
against chassis or proximity to other components. Some of critical 

M. Wot)B.lack Horizontal Bor in Picture, Wavy Loft or Right Ecigot of Picture 
(l  

1. Check filter capacitors C452, C453, C272. 
CHANGES 

made as follows: With as short a lead as possible, solder 
one end of an 800 mmf. ceramic capacitor (C227) to the 
mounting clip of the trap trimmer (C206) on the head-end 
unit. The other end of the capacitor is soldered to a lug 
fastened securely at the punched receiver chassis hole 
adjacent to the tube socket, V21. 

b. Relocation of the ceramic capacitor C252 from its present 
termination at the 7th B - bus hole of the terminal board 
+1 and the chassis weld between tube sockets, V5 and V6. 
Relocate this capacitor by soldering one end of it to the 1st 
hole in the B - bus of the same terminal strip. The other 
end is soldered to the chassis hole nearest L251. For con-
venience, the capacitor lead may be inserted through the 

inch hole nearest L251 and then soldered from the top 
of the chassis to a cleaned and tinned top edge of the hole. Fig. 31. 

TERM. 
BOARD 2 

PIN I 
OF VI7 

JUNCTION 
OF L.226, 
C217,8( 
R218 

Alignment Connection Points 

MODELS 16K1, 16K: 

COMPONENT REPLACEMENT 

wiring precautions are listed below: 

I. YELLOW LEAD ON TUBE V18. 

The yellow lead should be as short as possible to connect to pin 
+7 of V18. All leads which run past the terminal board to which 
the yellow lead is connected are pushed down against the chassis 
and dressed as far away as possible from the yellow lead. 

TERM. 
BOARD I 

4 

JUNCTION 
OF L264, 
et C275 

JUNCTION 
OF R4 0 8, 
0411 3R4tI 

A 
JUNCTION 
L256,R265, 
C268 81R266 

E 
JUNCTION 
OF L2I 5 

L2I6 
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1219 1220 L221 1222 

R216 C2I2 

SERVICE DIAGRAM 

The alignment procedure is shown in 
table form on pages» through 27. In 
order to accelerate the whole procedure, 
the service diagram (Figure 29) should 
be consulted. The encircled numbers 
indicate the number of the step of the 
alignment chart and the arrow points 
to the compartment to be adjusted. The 
generator is symbolized by a square 
with the number of the step of the 
alignment chart. The exact point of 
feed-in is indicated by the arrow con-
nected with the numbered square. The 
oscilloscope is represented by the sym-
bol of the cathode ray tube. The num-
ber inside the symbol refers to the step 
of the alignment chart. On the left side 
of the diagram is shown the tube loca-
tion inside the chassis so that it is easy 
to locate the correct points for connec-
tion to the generator and the oscillo-
scope. In order to clarify the diagram, 
only those parts of the circuits are 
shown which are needed for location of 
the test points. Within the large circles 
are shown the waveform of an average 
television receiver, wherein the controls 
have been adjusted for a normal picture 
with correct contrast, height, width 
and linearity. Most measurements 
must be made when a signal is being 
received. Adjust picture control for 
1- volt peak to peak at pin 2 of V7A 
as shown. 
The oscilloscope of which the vertical 

amplifier has been precalibrated is 
used to make measurements at the 
point indicated. The oscilloscope is 
synced at half of the respective sweep 
frequency of the circuit being analyzed. 
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Fig. 30. Service Diagram, Television Chassis, Model 16K1 
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RADIO RECEIVER 

GENERAL. 

The receiver is designed to operate either from the built-in 
antenna or from an external FM 300 ohm dipole antenna. The 
receiver may be operated on an external FM antenna by discon-
necting from the antenna terminal strip the wire extending from 
the rear of the radio chassis. The 300 ohm transmission line should 
be connected to the antenna terminals on the radio chassis. 

On AM operation, the receiver operates with the signal fed 
directly into the converter grid. On FM, the receiver uses a reflex 
circuit, the Armstrong type discriminator and a special limiter 
circuit. 

In the reflex circuit V2 (6BA6) works both as an r- f amplifier 
and as the 1st i-f amplifier. The FM r-f signal is fed into the grid 
of the V2 tube through the secondary of transformer Ti. It is 
amplified by the tube and tuned at the converter grid by L4, C I B 
and trimmer C6. The converter changes the r-f to 10.7 mc i-f and 
is fed into the pi imai y of transfoi mer Ti and again applied to the 
grid of tube V2 which works now as an i-f amplifier. The i-f signal 
is fed from the plate of V2 through choke L9 into the second i-f 
transformer. Capacitor C4 and coil L2 are designed to peak at 98 
mc to increase the FM r-f sensitivity. At the FM r-f frequencies, 
the capacitor C46 offers little series impedance to the r-f signal. 
Coil L9 and capacitor C7 form a high-pass filter to pass the FM 
r-f signal into the converter grid and to shunt the FM i-f fre-
quency into the pi Unary of the second FM i-f ti ansformer. 

STAGE GAIN AND VOLTAGE CHECKS 

In order to check circuit performance and to facilitate trouble 
shooting stage gain measurements by vacuum tube voltmeter or 
similar measuring device may be used. The gain values listed may 
have tolerances of 20%. Readings should bc taken with low 
signal input applied through IRE dummy antenna so that AVC 

is not effective. 3541 a rn 

Stage Gains Stage Stage Gain Frequency 

Converter grid 6BE6 (VI) to 
grid of IF amplifier, 6BA6 (V3) 

40 455 KC 

Dipole terminal to grid of V2 1.0 

1.5 

98 MC 

Converter, 6BE6 (V1) grid to 
grid of V2 (6BA6) 

10.7 MC 

Grid of V2 (6BA6) to i-f am- 
plifier grid (6BA6, V3) 

50 10.7 MC 

I-f amplifier (6BA6, V3) grid 
to limiter grid (6AU6, V4) 

22 

Input .07V4 
Output 
0.PN** 

10.7 MC 

400 CPS 
Audio Gain Volume Control ( R18) to 

speaker voice coil 

)scillator 
3rid Bias 

Voltage across R3 7 volts 
3 volts 

1000 KCt 
96 MCt 

turn 
VIeasure- 
nents 

;orket 
leltages 

Measured across voice coil of 
speaker with volume control at 
minimum 

Maximum 
7 millivolts 

For 
AM 

Measured across voice coil of 
speaker with volume control 
at max.; ground limiter grid 
through . 01 capacitor 

Maximum 
15 millivolts 

FM 

Fig. 37 shows typical tube pin 
voltages. AM readings should 
be made from tube pin to 
chassis, unless otherwise in-
dicated. 

"Across R18. 
"Across voice coil. 
t Use resistor of 220,000 ohms to isolate VTVM. 

CIRCUIT ALIGNMENT 

GENERAL. 

Two methods of alignment may be used: (1) The regular meter 
alignment as used for standard AM radios and (2) the visual 
alignment, which is more exact in aligning the circuits, particu-
larly the discriminator where it is necessary that the negative and 
positive half cycles of the output wave have equal amplitude and 
symmetry. 
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gOLTAGE MEASUREMENTS  

INPUT 117V,F0 
ALL CONTROLS SET FOR NORMAL SWEEPS, 

FOCUS AND BRIGHTNESS 
MEASUREMENTS ARE IN RESPECT TO B-

WITH A 20,00011/VOLT METER 

(I) 2.5 VOLT RANGE 
(2) I 0 " 
13) 25 
(4) VOLTAGE WILL VARY MORE THAN 20% 

RESISTANCE MEASUREMENTS 

SHORT CAPACITOR C453 
SHORT PIN 3 OF VIS TO B-

M DENOTES MEG 
INF DENOTES INFINITE RESISTANCE 
TURN THE FOLLOWING CONTROLS FULL CLOCKWISE 
FOCUS CONTROL 
CONTRAST 
BRIGHTNESS 
VERTICAL HOLD 
VERTICAL SIZE 
VERTICAL LINEARITY 
VALUES LISTED MAY HAVE A TOLERANCE OFT 20% 

12 VAC 

11:V 5 50 
3K  

-1.5 V 

210i 
OV 

12VAC 
200V 

5.5K 

Fig. 32. Socket Voltage Diagram 

METER ALIGNMENT 

EQUIPMENT REQUIRED FOR METER ALIGNMENT. 

1. Test oscillator with tone modulation to cover 455 kc, 520 
to 1620 kc, 10.7 mc and 88 to 108 mc. 

2. Voltmeter, 20,000 ohm-per-volt or VTVM. 
3. Output Meter. 
4. Paper Capacitor, .01 mf. 
5. Resistor, watt, 200,000 ohms. 
6. Loop Antenna, see note 6. 

METER ALIGNMENT NOTES. 

1. Use an unmodulated signal. 
2. Connect a meter (20,000 ohms, volt) from junction of re-

sistor R26 and capacitor C27 to chassis; use 10-volt scale, steps 
4 and 5. 

3. Connect a meter ( 20,000 ohms/volt) from pin 1 of limiter 
tube V4 (6AU6) to ground in series with a resistor of 200,000 
ohms. The resistor must be connected directly to the grid pin to 
minimize capacity loading and to isolate the i-f signal from the 
meter. Keep input signal so that meter indicates not more than 1 
volt with VTVM or 5 microamps through 200,000 ohms with 
standard meter. 

5 sn 

5 

CORD LENGTH 

 1194C, 

Fig. 33. Tuning Control Stringing Diagram 

4. Use 400 cycle modulation. 
5. Connect standard output meter across speaker voice coil, 

turn volume control full on and keep signal down so that output 
meter indicates not more than 2 watt output. 

6. For alignment of the AM oscillator and RF trimmer, the 
signal should be inductively coupled to the loop antenna of the 
receiver by connecting a four turn, six inch diameter loop of wire 
across the signal generator terminals, and then locate the loop 
about one foot from the radio loop antenna which should be kept 
at the same distance and position (relative to the chassis) as it is 
mounted in the cabinet. To prevent possible errors in peak read-
ings, the position of the loop in respect to the radio loop should 
not be changed during any set of adjustments. 

7. In order to align the first FM i-f transformer Ti, it is neces-
sary to disconnect the copper strap from the band switch to pin 7 
of converter tube 6BE6 (V1) by unsoldering the strap from the 
tube pin connection. Resolder the strap after Ti is aligned. 

8. When tuning the secondary of the discriminator trans-
former T6, three minimum points will be obtained of which the 
center one is the correct setting. As the transformer is tuned 
either side of 10.7 mc, the meter reading should increase. 

MODLLS 16K1, lüK2 

G 
JUNCTION 
OF R404, 
0404, Et T401 
SECONDARY 

Fig. 35. Alignment Connection Points 
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Fig. 34. Schematic Diagram-Model 16K1 
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Fig. 38. Alignm•nt Diagram 161(1, Radio Chassis 

METER ALIGNMENT CHART VISUAL ALIGNMENT CHART 

Sten -- No. 

Signal 
Generator 
Frequency 

_ 

Signal Input Point 
Band 
Switch 

Dial 
Setting 

Adjust See 
Note 

Step 
No. 

Signal 
Generator 
Frequency 

I 

Signal Input Point 

1 
Band 
Switch 

Dial 
Setting 

Connect 
Oscilloscope 
Between 

Adjust 
See 
Note 

AM-IF ALIGNMENT 
AM-IF ALIGNMENT 

1 

455 KC 
KC .. t 6 200 cpi 

sweep rate 

Grid of VI 
(68E6) pin 1 thru 
.01 mf. capacitor. 

AM 
Junction C24, 
RI3 and RI4 thru 
1 meg. es chassis. 

Cores of T5 
for max. ampl. 
es symmetry. 

1 

455 KC 
6BE6 grid ( Pin 7 of VI) 
thru . 01 mfd. AM 550 KC 

Primary and secondary 
cores of T5 for max. 4, 5 

2 

Cores of T2 
for max. 
ampl. es sym-
metry. 

2 Primary and secondary 
cores of T2 for max. 

AM-RF ALIGNMENT 

FM DISCRIMINATOR ALIGNMENT 
3 1620 KC 

AM mod. 
with 60 
cps 

Inductively 
coupled. 

1 
I 

AM 

C I 
corn- 
pletely 
open. 
Min. 
Cap. -- - -- 
For 
Mai 

ampl. 
of 

i curve. 

Junction C24, 
R13 and R14 
thru 1 meg. es 
chassis. 

C9 for steep-
eat elope of 
straight line 
trace. 4 

3 10.7 MC 

6BA6 grid (Pin 1 of V3) 
thru . 01 mfd. 

FM 

T6 secondary core for 
minimum 

4, 
8 

5, 

4 

See 
Note 10. 

Detune signal generator 
to point of max. meter 
reading. 

1, 
10 

2, 
4 1500 KC 

.20 KC 
at 60 cps 
sweep 
rate. 

CS for max. 
ampl. à 
symmetry. 

2, 3, 4 

5 T6 primary for maxi- 
MUM 

FM-IF ALIGNMENT 6 Repeat 
Step 3 5 

10.7 MC 
.300 KC 
at 60 cps 
sweep 
rate. 

Grid of V2 
(6BA6), pin 1, 
thru . 01 mf. cap. 

FM 

Grid of V4 
(6AU6) pin 1 
thru 1 meg. and 
chassis. 

Core of T9 
for max. 
ampl. es sym- 
metry. 

6 
FM-IF AUGNMENT 

6 Cores of T3 
for max. 
ampl. a sym- 
metry. 

6, 7 7 

10.7 MC 
unmodu- 
lated 

6BA6 grid (Pin 1 of V3) 
thru . 01 mfd. 

FM 

Core of T9 for max. 
1, 
I I 

3 , 

8 6BA6 grid ( Pin 1 of V2) 
thru .01 mfd. 

Primary and secondary 
corei of T3 for max. 

Grid of VI 
(6BE6), pin I, 
thru 22K ohm 
resistor. 

Cores of T1 
for max. 
ampl. Ils sym- 
metry. 

6, 7 
9 6BE6 grid (Pm 1 of VI) 

thru 22K resistor, 
Primary and secondary 
cores of T1 for max. 

1, 
7, 

3, 
11 

FM DISCRIMINATOR ALIGNMENT 

AM-RF ALIGNMENT 
8 

10.7 MC 
*300 KC 
sweep 
rate . 

Grid of V3 
(6BA6), pin 1, 
thru . 01 mf. cap. 

FM 
Junction of C27 
and R26 thru 1 
meg. and chassis 

Prim. of T6 
for max. 
ampl. 

' Sec. of T6 
for equal 
ampl. essym- 
metry of pos. 
8i, neg. peaks 

6 10 1620 KC 

Inductively coupled. AM 

CI 
corn- 
pletely 
open. 

Adjust C9 for max. 

4, 

6 

5, 

11 1500 KC For 
max. 
output. 

Adjust C5 for max. while 
rocking generator. Set 
pointer to 1500 KC. 

10 Recheck step 
8. 

11 Recheck step 
9. 

FM-IF ALIGNMENT FM-RF ALIGNMENT 
12 108 MC 

AM mod, 
with 60 
cps. 

Dipole terminals. FM 

CI 
corn- 
pletely 
open. 
Min. 
Cap. 

Grid of V4 
(6AU6). pin 1, 
thru 1 meg. and 
chassis. 

C12 for 
steepest slopel 
of straight 
line trace. 

1 

12 108 MC 
unmodu- 
lated. 

Dipole terminals FM 

Cl 
CWT. 

pletely 
open. 

For 
max. 
output 

Adjust Cl2 for max. 

1, 
6, 

3, 
9 13 98 MC 

*300 KC 
at 60 cps 
sweep 
rate. 

For 
max. 
ampl. 
of curve 

C6 for max. 
ampl. as 
sym. of curve 

1, 2, 3 13 108 MC 
unmodu- 
lated. 

Adjust C6 for max. 
while rocking genera- 
tor 

; It 

1,111C 

SbDELS 16K1, 16K2 

Fig. 39. Tube and trimmer location ( Radio Chassis) 

VISUAL ALIGNMENT 

EQUIPMENT REQUIRED FOR VISUAL ALIGNMENT. 

1. Signal Generator, AM and FM, G-E Type YGS-3, or equiva-
lent. 

2. Oscilloscope, G-E Type ST-2A, or equivalent. 

3. Voltmeter, 20,000 ohms ' volt. 

4. Resistors, 200,000 ohms, 12 watt, and 1 megohm, 12 watt. 

5. Paper Capacitor, . 01 mf. 

NOTES FOR VISUAL ALIGNMENT. 

I. The termination resistance of the signal generator should be 
300 ohms to match the input impedance of this receiver for FM 
r-f alignment. 

2. In some cases tuning of the converter grid will cause "pull-
ing" of the oscillator producing a change in the oscillator fre-
quency. 

3. If peaking of C5 on AM alignment or C6 on FM alignment 
causes the curve to move off the screen after centering, it will be 
necessary to recalibrate the oscillator as in steps 3 and 12. 

4. For alignment of the AM oscillator and r-f trimmers, the 
signal should be inductively coupled to the loop antenna of the 
radio receiver by connecting a four turn, six inch diameter loop 
of bell wire across the signal generator terminals, and then locate 
this loop about one foot from the radio loop antenna which should 
be kept at the same distance and position relative to the chassis 
as it is mounted in the cabinet. To prevent possible errors in peak 
readings, the position of the loop with respect to the radio loop 
should not be changed during any one set of adjustments. 

5. When using a sweep signal, it is necessary to apply the same 
sweep voltage to the horizontal plates of the oscilloscope which is 
used to sweep the r-f frequency. 

It may be necessary to use an RF phase shift network to 
properly phase the input to the scope. This may be done by 
shunting a capacitor of . 005 mf. across the horizontal plate ter-
minals of the scope and by using a 12 megohm potentiometer in 
series with the high side of the horizontal sweep voltage line. 
Adjust the potentiometer to superimpose the retrace on the trace. 

6. Make all chassis connections for FM i-f alignment as short 
as possible. In step 7 connect the ground side of the signal gen-
erator at the chassis ground at the center pin of the 6BE6 socket 
(V1). 

7. To align the 1st i-f FM transformer Ti, it is necessary to 
disconnect the copper strap from pin 7 of converter tube VI 
(6BE6) to the band switch by unsoldering it from the tube pin; 
resolder strap after aligning Ti. 

8. If slight distortion is encountered on weak FM stations, it 
may be necessary to increase the FM- IF bandwidth to a mini-
mum of 120 kc or a maximum of 140 kc width at 50"c of peak 
amplitude. This should be done by stagger tuning T3 only. The 
amplitude of the video IF response should not be reduced more 
than 20"c. Use a signal generator accurately calibrated to supply 
markers for the bandwidth measurement. 

In order to stagger tune transformer T3, use a sweep voltage as 
in step 7. Connect a scope as in note 1, then turn the primary 
transformer T3 (bottom core) slightly clockwise and turn the 
secondary of T3 (top core) counterclockwise to center the 10.7 
mc marker at the peak of the curve and check bandwidth ac-
cording to specification given. 
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MODELS 16K1 & 16K2 

REPLACEMENT PARTS LIST 

*RCW-3037 C204, 209, CAPACITOR-800 mmf, 350 v., ceramic *RJX-043 R-F HEAD-END-R-F tuner, aligned Is 
210, 215, incl. tubes  
217, 221, *RLA-036 L201 TRANSFORMER-Input transformer. 

Cat. No. Symbol Description Cat. No. Symbol Description 222, 223, 
224, 225, 

*RLC-091 
*RLC-095 

L35I 
L219 

COIL-Horizontal oscillator  
COIL-Oscillator coil, Channel * 2  

226 *RLC-096 L220, 214. COIL-Oscillator coil for Channel * 3, 1st 
*RCY-048 C207 CAPACITOR-Trimmer.. 207 and 2nd R-F Channel #5 

*RCY-059 C213 CAPACITOR-Trimmer.. . *RLC-097 L222 COIL-Oscillator for Channel #5. 

•DCD-035 C301. 411 CAPACITOR-.001 mfd., 600 v., paper. *URD-087 R302, 402 RESISTOR-39.000 ohms, h w., carbon. *RCY-060 C206 CAPACITOR Trimmer for high channel *RLC-098 
* RLC-099 

L223 COIL-Oscillator for Channel * 6  

*UCC-036 C302, 412 CAPACITOR-.002 mf.. 600 v., paper . *URD-089 R253, 354, RESISTOR-47,000 ohms, % w.. carbon trap  *RLD-014 
L225 COIL-Oscillator for Channel # 13  

*UCC-040 
*UCC-041 
*U 045 

C354 
C35I, 358 
C273, 352, 

CAPACITOR-.01 mfd.. 600 v., paper. . 
CAPACITOR-.02 mf., 600 v., paper. .. 
CAPACITOR-.05 mf., 600 v., paper... 

*URD-091 
*URD-093 

318 
R404 
R254. 259, 

RESISTOR-56,000 ohms. 34w., carbon. 
RESISTOR-68,000 ohms, % w., carbon. 

RCY-063 
*RDB-019 
RDB-023 

C220 CAPACITOR-Trimmer.. 
BUTTON-Pushbutton (ON-OFF), 16K1 
BUTTON-Pushbutton, for 16K2.. 

•RLD-016 
RLD-025 
* RLF-024 

L353 
1.352 
D301, 351 

COIL-Width control ..  
COIL-Horizontal linearity  
YOKE-Deflection yoke . 

aUCC-048 

*UCC-050 
*UCC-052 
*UCG-1005 

*UCG-1012 

359, 375 
C275, 373. 

374, 312, 
380 

C277, 428 
C251, 377 
C2I6, 218, 

255, 259, 
267 

C280, 370 

CAPACITOR-.1 mf.. 600 v.. paper. 

CAPACITOR-.2 mf., 600 v.. paper. 
CAPACITOR-.5 mf.. 600 v., paper  
CAPACITOR-5 mmf.. 500 v., silver mica 

CAPACITOR-22 mmf., 500 v, silver 
mica  

*URD-095 
*URD-101 
*URD-103 
*URD-105 
URD-109 
*URD-113 

*URD-121 

304, 366 
R301 
R358 
R379, 355 
R217, 277 
R429 
R258, 406. 

453 
R275, 353, 

356. 357. 
316. 361, 

RESISTOR-82,000 ohms, % w., carbon. 
RESISTOR-150,000 ohms, % w., carbon 
RESISTOR-180,000 ohms, % w., carbon 
RESISTOR-220,000 ohms, % w., carbon 
RESISTOR-330,000 ohms, h w., carbon 
RESISTOR-470,000 ohms, % w., carbon 

RESISTOR-I meg., h w., carbon  

RDC-032 
*RDE-077 
RDE-096 
RDE-103 

*RDK-212 
RDK-213 
RDK-214 
RDK-222 
RDK-223 
RDK-224 

CORD-For tuning control. 
OVERLAY-Metal mask  
ESCUTCHEON- For radio compartment 
ESCUTCHEON- For television compart• 
ment  

PULL- Phono drawer pull. 
KNOB-Radio knob 
KNOB-Radio knob with arrow 
KNOB-Tuning control  
KNOB-Volume control 
KNOB-For selector switch  

RLF-039 
- *RLI003 

*RLI 006 
*RLI-038 
*RLI-072 

•RLI-077 
*R1.1-093 

- •RLI096 
*RLI-097 
*RLI-099 

1.256 
L401 
1.218 
1.202 
1.257, 263 
1.206, 212 

L205 
L259, R262 
1.251 
T401 

CHOKE COIL-R-F coil, 31 uh 
COIL-Focus coil  
COIL-Cathode choke • 
COIL-Coil choke  
COIL-Video choke coil, 165 uh..   
COIL- 1st R-F Channel # 4. 2nd R-F 
Channel *3  

COIL-1st R-F Channel * 3. . 
COIL-Video choke, 165 uh  
COIL-2nd video I-F coil  
COIL-1st audio I-F coil .. .. 

*UCG-1036 
*UCG-2006 

C353, 364 
C212 

CAPACITOR-220 mmf., silver mica . . .. 
CAPACITOR-12 mmf., 500 v., silver SURID-125 

370, 456 
R263 RESISTOR-1.5 meg., 34 w.. carbon 

RDK-225 
RDK-226 

KNOB-Picture control  
KNOB-For brightness & vertical hold   * RLI-100 

L221 
L260, 270, 

COIL-Oscillator coil, Channel * 4  
TRAP- 4.5 mc video trap   

mica  *URD-129 R268, 351, RESISTOR-2.2 meg., 34w., carbon RDK-227 KNOB-For focus and horizontal hold. 
*RLI-108 

271 

•UCG-2010 
*UCG-2030 
*UCU-020 
*UCU-028 
*UCU-036 

C270, 405CAPACITOR-18 
C408 CAPACITOR-120 
C274 
C357, 404 
C456 

mmf., silver mica  
mmf., silver mica . . .   

CAPACITOR-fl mmf., 500 v., silver mica 
CAPACITOR- 100 mmf.. 500 v., mica   
CAPACITOR-220 mmf., 500 v., silver 
mica  

*URD-133 
*URD-137 
URD-1026 
*URD-1052 

307, 319 
R278, 279 
R415 
R203 
R211 

RESISTOR-3.3 meg., % w., carbon 
RESISTOR-4.7 meg., % w., carbon 
RESISTOR-110 ohms, 34w., carbon 
RESISTOR-1300 ohms, *5%, % w„ 

carbon  

*RDW-040 
REC-006 
*REI-014 
*REI-016 
*RER-008 
*RET-003 

X451, 452 

GLASS-Safety glass  
CAP-For high voltage rectifier  
CORE-Brass screw for L210. 1.217 
CORE-Iron core for L254  
RECTIFIER-Selenium, 350 ma  
TRAP-Ion trap  

*RLI-109 
*RLI-110 
*RLI-114 
.121,1 116_ 

"RL1-111 
*RLI-118 

L261 
L264 
1.252, 253 
L203 
I.208, 215 
L204 

CHOKE-Video choke, 110 uh.. 
CHOKE-Video choke  
COIL-I-F coil  
COIL-Trap coil  • • • 
COIL-1st and 2nd R-F, Channel # 6... 
COIL-Channel * 2, 1st R-F   

UCU-532 C278, 279CAPACITOR-150 mmf., 500 v.. mica URD-1062 R265 RESISTOR-3600 ohms, *5%, h w., RHC-008 CLIP-1-inch for mountingelectrolytic. . 
*RLI-119 

1.213 COIL-2nd R-F, Channel * 4  

*UCU-1044 C303, 304, CAPACITOR-470 
363 

mmf., 500 v., mica... 
*URD-1064 R208 

carbon  
RESISTOR-4300 ohms, 5%, % w , 

*RHC-024 
RHC-036 

CLIP-For mounting electrolytic  
CLIP-For knob door pin spring  *RLI-120 

• RLI-121 

L211 
1.210 

COIL-2nd R-F, Channel * 2.   
COIL-1st R-F, Channel * 13  

*UCU-1052 C366 CAPACITOR-1000 mmf., 500 v., . 10% 
mica  *URD-1073 R216 

carbon  
RESISTOR-10,000 ohms. 5%, % w , 

RHO-004 
RHO-010 

GROMMET-, çe, in. for chassis  
GROMMET-Shock mounting  

*RLI-122 
L217 
L258. 452, 

COIL-2nd R-F Channel # 13.   
COIL-Heater choke, 2 uh. 

sUCU-1520 C462CAPACITOR-47 mmf., SOO v., mica . . . . carbon  RHO-013 GROMMET-For speaker  453. 402, 

*UCU-I528 C271 APACITOR-100 mmf., 500 v., mica. .. *URD-1081 R409, 410 RESISTOR-22,000 ohms, 5%, % w., RHO-030 GROMMET- 3.4 inch for voltage shield  454, 455, 

*UCU-2004 C407CAPACITOR-10 mmf. * 5' ;   carbon  RHO-031 GROMMET-Chassis grommet .... .. . 
RLL-040 

456 

*UCU-2031 
•UCW-032 

C356CAPACITOR-130 
C278, 279 

mmf.. 500 v., mica . . . 
CAPACITOR-150 mmf., 300 v., ceramic 

*URD-I097 R303, 306. 
320, 405 

RESISTOR-100,000 ohms, % w., carbon RHN-014 
*RHS-045 

WING NUT- No. 8-32  
SCREW- Headless for L223, 1.205, I.208  

*RLP-016 
RLX-029 

1.226, 227 
LOOP-AM loop assembly  
COIL-Converter plate  

*UJB-001 TERMINAL STRIP  URE-049 R313 RESISTOR-IWO ohms, I w., carbon . . *RHS-046 SCREW-Headless for L2I9, 1.220, L221 1.254, 255, VIDEO DETECTOR ASSEMBLY -,With 

*U113-014 TERMINAL STRIP-4 terminals  *URE-061 R378 RESISTOR-3300 ohms, 1 w., carbon ... L222  1N64, crystal  

*UJB-016 
*UJB-017 
*URD-015 
*URD-017 
URD-025 
•URD-033 
*URD-035 

R221 
R257, 261 
R427 
R273, 401 
R408 

TERMINAL STRIP-6 terminals  
TERMINAL STRIP-2 terminals  
RESISTOR-39 ohms, % w.  
RESISTOR-47 ohms, h w., carbon  
RESISTOR-100 ohms, % w., carbon.   
RESISTOR-220 ohms, 3.•¡ w., carbon. 
RESISTOR-270 ohms, h w., carbon . . . 

*URE-063 
*URE-067 
URE-073 
URE-081 
URE-085 
*URE-087 
URE-089 

R3I2 
R215 
R204 
R352 
R367 
R218 
R433 

RESISTOR-1500 ohms, I w., carbon . 
RESISTOR-5600 ohms, 1 w., carbon .... 
RESISTOR-10,000 ohms, 1 w., carbon... 
RESISTOR-22,000 ohms, 1 w., carbon ... 
RESISTOR-33,000 ohms, 1 w., carbon... 
RESISTOR-39,000 ohms, I w., carbon... 
RESISTOR-47,000 ohms, 1 w., carbon... 

RHS-050 
RHS-051 

RHS-052 

RHS-053 

SCREW-Hex. Head screw  
SCREW-Round H for television chassis 
mounting  

SCREW-R. H. Philips for phono slide 
mounting  

SCREW-He: H. for radio chassis mount-
ing  

*RMC-017 
RMC-051 
RMM-146 
* RMM - 147 

*RMM - 148 

C265, 267 
CLIP- 34 in. for electrolytic  
CLAMP-For yoke  
SHIELD-Socket shield on V2  
TUBE CUSHION-Under pix tube, 2 re-

quired  
TUBE CUSHION-Front pi: tube, 1 re-

URD-037 
•URD-041 
•URD-045 
*URD-047 
*URD-049 

*URD-051 
*URD-053 
*URD-057 

•URD-065 
*URD-073 

*URD-077 
•URD-081 

R372, 432 
R219 
R432 
R205 
R255, 407, 

419 
R2I0, 377 
R269 
R214, 314, 

315 
R309 
R222, 403, 

368 
R371 
R266. 411, 

251 

RESISTOR-330 ohms, h w.. carbon. .. 
RESISTOR-470 ohms, % w., carbon... 
RESISTOR-680 ohms, % w., carbon. . 
RESISTOR-820 ohms, % w., carbon . 
RESISTOR-1000 ohms, % w., carbon.. 

RESISTOR-1200 ohms, h w., carbon.. 
RESISTOR-1500 ohms, % w., carbon. 
RESISTOR-2200 ohms, % w., carbon 

RESISTOR-4700 ohms, 1-4 w.. carbon.. 
RESISTOR-10,000 ohms. % w., carbon. 

RESISTOR-15,000 ohms, ,I¡ w., carbon 
RESISTOR-22.000 ohms, % w., carbon. 

*URE-093 
*URE-101 

*URE- 113 
*URE-1047 

*URE-1066 

URF-033 
*URF-045 
*URF-065 
URF-073 
*URF-079 
URF-113 
1N64 

R363 
R359, 360, 

321, 322, 
323 

R376 
R310 

R212, 213 

R452 
R432 
R272 
R260, 264 
R270 
R453 

RESISTOR-68,000 ohms, 1 w., carbon... 
RESISTOR-150,000 ohms. 1 w., carbon.. 

RESISTOR-470,000 ohms, 1 w., carbon.. 
RESISTOR-820 ohms, 5'7,), 1 w., car- 
bon  

RESISTOR-5100 ohms. . 5%, 1 w., car- 
bon  

RESISTOR-220 ohms, 2 w ., carbon  
RESISTOR-680 ohms, 2 w., carbon  
RESISTOR-4700 ohms, 2 w., carbon   
RESISTOR-10,000 ohms, 2 w., carbon  
RESISTOR-18,000 ohms, 2 w., carbon  
RESISTOR-470,000 ohms, 2 w   
DIODE-Crystal diode  

• 

RHS-056 

RHS-057 
RHS-058 

RHS-059 

RHS-060 

RHY-020 
RHY-21 
RHY-022 
RHY-023 
*RII-021 
•1211-023 
*R1I-026 

SCREW-Flat H. for phono slide mount-
ing  

SCREW-For cabinet back and loop  
SCREW- For radio and television escut- 
cheon  

SCREW-Round head Philips for televi- 
,iontop escutcheon  

SCREW- Self tapping for pushbutton 
switch  

DOOR PULL-Small, for 16K1  
DOOR PULL-Large, for 16K1  
DOOR PULL--Sma I, for I6K2  
DOOR PULL-Large, for 16K2  
INSULATOR-For mounting control 
INSULATOR-For Stoke  
INSULATOR-Grommet in high voltage 

*RMM-149 

RMM-151 
*RMM-153 
RMM-155 
RMR-009 
*RMS-130 

*RDAS-220 

RMS-221 
RMS-222 

RMS-223 
*RMU-055 

quired  
TUBE CUSHION-Top pi: tube, under 

tube support brackets, 2 required  
RUBBER-Channel rubber  
SLIDE-For record changer  
CUSHION-For safety glass  
CASTERS-Casters with sleeves  
SPRING-Tension spring for tuning con-

trol cord  
CLIP-Spring grounding clip, contaets 

pi: tube  
SPRING-Stabilizer spring  
SPRING-Right-hand spring for knob 

door  
SPRING-Left-hand spring for knob door 
EXTENSION SHAFT-For 1.352 and 
L353  

*URD-083 R364 
R362, 416 

RESISTOR-27,000 ohms, % w., carbon. 
RESISTOR-33,000 ohms, h w., carbon. 

PIS 
*S1212D-7 

RECORD CHANGER-3 speed changer . 
SPEAKER-12-inch PM speaker  RII-038 

*RII-041 
*RII-044 

shield  
GUIDE-Insulating guide  
INSULATOR-For mounting rectifier.   
SUPPORT-For power cord  

RMU-065 
RMX-169 
ROB-001 

SHAFT-Insulator *URD-085shaft 
PULLEY AND HUB ASSEMBLY  
BRUSH-For pickup styli  

RAB-141 BACK-Cabinet back, tel. compartment. 'RCN-029 C265 CAPACITOR-9 mmf., silver mica.  *RJC-013 33 PLUG-(Eby) for connection to radio *RRC-096 R308 POTENTIOMETER- Vertical size, 3 
meg.  

RAC-084 
RAD-056 

COVER-Changer pan  
DOOR-Knob door  

RCN-030 
'RCN-033 

C311 
C365. 367 

CAPACITOR-.O1 mf., 1000 v. molded.. 
CAPACITOR-1800 mmf., 600 v., paper.. 

*RJC-018 
chassis  

CONNECTOR-High voltage anode con- *RRC-127 R311 POTENTIOMETER-Vertical linearity. 
4000 ohms, 2 w.  

RAP-022 
RAV-138 

PLATE-Tuner chassis front plate  
CABINET-Model 16K1 less overlay, 

'RCN-034 C362 CAPACITOR-3900 mmf. .. 10%, 600 v 
paper  

R 
RU 

-003 35 
nector  

CONNECTOR-(Plug, female)  
RECEPTACLE 

*RRC-140 R369 POTENTIOMETER-Horizontal drive, 
25,000 ohms  

safety glass and rubber channels  RCN-035 C376 CAPACITOR-500 mmf., 20,000 v., high R 
-008 
010 

-Power receptacle  
RECEPTACLE-For RRC-144 R435, 286 POTENTIOMETER-Focus and bright-

RAV-139 CABINET-Model 16K2 (blonde) less voltage capacitor  R 
power cord  

PLUG-AC Ineill  

overlay, safety glass and rubber chan- *RCU-286 C369 CAPACITOR-6 mmf., 800 v., mica  
-003 power plug. . 

PLUG Phono RRC-146 R381, 305 POTEN TIOM ETER-D ual Hoc. (100K) nels  *RCU-290 C305 CAPACITOR-1000 mmf., 1000 v., mica . -004 
PS 

plug  
PLUG-Amphenol and Vert. Hold ( I25K)  

*RCC-101 C308 CAPACITOR-.025 mfd., 600 v., paper... *RCU-293 C3I3 CAPACITOR-18 mmf., 1500 v, mica ... *It 
-008 
003 

P4, octal plug  
SOCKET-Octal tube or VII, V9, RRC-147 R430, 285 POTENTIOMETER-Dual control, vol-

*RCC-102 C359 CAPACITOR-.05 mf., 600 v., paper.. ... *RCU-294 C360 CAPACITOR-680 mmf. 20%. 500 v. 
socket( 

V20  Mlle  

*RCC-103 C306 CAPACITOR-.1 mt.. 200 y   mica  R 004 PLATE-For *RRW-048 R451 RESISTOR-4.6 ohms. 5 w., w.w.  
*RCC-104 C373 CAPACITOR-.1 mf., 600 v., paper.. . .. *RCU-296 C382 CAPACITOR-I80 mmf., 1500 v., mica   *It -024 

electrolytic condenser  
PLATE-Mounting for elec. cond.. *RRW-049 R220 RESISTOR-43 ohms, 4 w.  

*RCC-I05 C375 CAPACITOR-.05 mf.. 200 v., paper. .. *RCW-1056 C203, 214 CAPACITOR-l.5 mmf., - 0.25 mmf..... •R -026 
plate 

SOCKET-Tube socket. octal, for V2I *RRW-051 R454 RESISTOR-20 ohms, Global., tempera-
•RCE-090 C410 CAPACITOR-1 mf.. 50 v., electrolytic... *RCW-1076 C208, 211 CAPACITOR-3.3 mmf., -0.25 mmf..... • 031 SOCKET-Tube socket for V14  turc compensating  
*RCE-092 C3I0 CAPACITOR-30 mf., 450 v., electrolytic •RCW-3014 C252. 253, CAPACITOR-5000 mmf., 450 volt, ce- *I% SOCKET-Tube for V16  *RRW-052 8082 RESISTOR-10,500 ohms, °lobar, volt-
*RCE-100 C379, 355, CAPACITOR-10 mf., 450 v., 40 mf., 300 254, 256, ramic  

-085 
127 

socket 
SOCKET-Tube 9-pin. for V3 age sensitivity resistance  

272 v.. 10 mf.. 150 v.. electrolytic  257, 258, •R 132 
socket, 

SOCKET-Tube socket, 7-pin, for V12, RRW-053 R380 RESISTOR-4000 ohms, 7 w., w.w.  
•RCE-110 C45I CAPACITOR-300 mf., 150 v., electrolyt- 260. 261, V19  *RSR-002 B451 CUT-OUT-Thermal cut-out  

ic  263. 264, •RJS-133 SOCKET-Tube socket, 7-pin. shielded. RSW-082 SWITCH-Channel selector switch  

*RCE-111 C452 CAPACITOR-125 mf.. 350 v., electrolyt- 266, 269. for V5, V6, V18  RSW-083 9403, 407 SWITCH-Pushbutton switch  
ic  307. 368, 

381. 401, *RJS-135 SOCKET-Shock mounting for VI3  *RTD-008 
'RTL-096 

T402 
L451 

TRANSFORMER-Ratio detector  
REACTOR-Filter react or  

*RCE-112 
*RCE.115 

C453 
C454, 309 

APACITOR-80 mf., 300 v.. electrolytic 
APACITOR-10 mf., 350 v.. 50 mf., 100 
v., 100 mt., 75 v., electrolytic 

402, 403. 
406. 409, 
415, 417, 

*Re- 138 

*RJS-139 

SOCKET-Tube socket, 9 pin, for V7 
miniature  

SOCKET- Tube socket, 9 pin. for V10 

RT761-005 
*RT0- 064 

T406 
T301 

TRANSFORMER-Interstage  
TRANSFORMER-Vertical sweep out-

put transformer  
RCE-118 C2/2, 355.CAPACITOR-10 mt., 450 v., 40 mf.. 300 424 425, *RJS-144 SOCKET-Tube socket, 7 pin, for V4. V17 RT0-090 T351 TRANSFORMER-Horizontal output 

379 v., 10 mf., 150 v., electrolytic ... 455 460, RJS-148 SOCKET-Tube socket for high voltage transformer  
'RCN-018 C354, 419CAPACITOR-,01 mf., 600 v., paper, 461 rectifier  'RV/L-027 1452 POWER CORD AND FEMALE PLUG. 

molded *RCW-3027 CAPACITOR-680 mmf.. ceramic  RJS-149 SOCKET-Tube socket for VI and V2 .. RWX-030 OCTAL CABLE ASSEMBLY  
'RCN-025 C361 CAPACITOR-.Ob mf. . 10%. 600 v. . RCW-3035 C214 CAPACITOR-1.5 mmf., 500 v., ceramic. RJS-150 SHELL-Connector shell for P5 RXW-034 SOCKET-Pistere tube socket assembly .. . 

Parts used on previous mOdels. 

MODELS 16K1, 16K2 
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MODELS 16K1 AND 16K2 

REPLACEMENT PARTS LIST FOR RADIO CHASSIS 

Cat. No SyMbUI Description 

*UCC-035 C34 
*UCC-036 CI9 
*UCC-037 C31 
•UCC-039 C23. 30,32 
*UCC-040 C15, 28.33. 

45 
*UCC 041 C21. 37 
*UCC•045 C29, 40. 

41,42.44 
*UCU-001 C4 
*UCU-016 C26 
•UCU-020 C2. 36 
•UCU-044 C35 
*UCU-1036 C27 
UJB-004 
*URD-025 R4, 10. 38 
*URD-031 R21 
*URD-049 R30 

•RCC-059 
*RCE-039 

RCE-068 

RCT-043 

*RCW-1043 
•RCW-1047 
*RCW- 1053 
*RCW-1060 
*RC W-2031 
*RCW- 1043 
RCY-055 
*RDC-032 

RDP-053 
RDS-099 
*RHC•017 
*RHC-034 
*RHG-010 
*RHG-015 
RHI-011 
*RHJ-006 
RII-047 

RJC-012 
*RJC-019 
RJJ-003 

• RJP-003 
*RJP-004 
*RJP-010 
RJS-003 
RJS-012 
*RJS-049 
*RJS-085 
RJS- 118 

6v6GTIV6) 
3.2 
AC - 
32 
Ac 

CAPACITOR-.001 mf., 600 v.. paper. 
CAPACITOR-.002 mfd.. 600 v., paper 
CAPACITOR-.003 mfd., 600 v., paper 
CAPACITOR-.005 mfd.. 600 v., paper. 
CAPACITOR-.01 mfd., 600 v., paper. 

CAPACITOR-.02 mfd.. 600 v., paper. 
CAPACITOR-.05 mfd., 600 v., paper. 

CAPACITOR-4 mmfd., 500 v., mica 
CAPACITOR-33 mmfd.. 500 v., mica 
CAPACITOR-47 mmfd.. 500 v., mica 
CAPACITOR-470 mmfd., 500 v., Mica 
CAPACITOR-220 mmrd.. 500 v., mica 
STRIP-Terminal strip for antenna 
RESISTOR-100 ohms. 4 w., carbon 
RESISTOR-180 ohms. 4 w., carbon 
RESISTOR-1000 ohms, Yi w., carbon 

C38 CAPACITOR-.005 mf.-1000 v.. 
C39A, 39B. CAPACITOR-Electrolytic capacitor... 

39C, 39D 
C43 •CAPACITOR-Electrolytic capacitor. 10 

CIA, 1B, CAPACITOR-Tuning capacitor 
IC, ID 

CAPACITOR-47 mmf., ceramic cap . 
CI4 CAPACITOR-100 mmf., ceramic 
C8 CAPACITOR-22 mmf., ceramic. 
Cl. 10 CAPACITOR-10 mmf., 0-coef.. ceramic 
C13 CAPACITOR-18 mmf.. ceramic 
C11 CAPACITOR-47 mmf., ceramic 
C12 CAPACITOR-Trimmer. 

DRIVE CORD 

P3 

J4 
P2 
P1 
J1 

1.12 

POINTER. 
PLATE-Backplate Ils dial scale 
COIL CLIP--For mounting L5 
CLIP-For mounting IF can 
GROMMET RUBBER (tube).. 
GROMMET-For tuning condenser. 
STRAIN RELIEF-On power cord 
SPACER-For tuning condenser 
INSULATING WASHER-Under phono 
jack .. 

PLUG-Chassis power plug 
SPEAKER LEAD PINS  
CONNECTOR-Octal connector... 
AC POWER PLUG 
PHONO PLUG. ... 
PHONO JACK es PLUG (female).. 
SOCKET-Tube socket for V6, V7. . 
MOUNTING PLATE-For electrolytic.. 
PHONO POWER SOCKET (female). . 
SOCKET-Tube socket.. . 
SOCKET-Tube socket for VS  

Fig. 37 Socket Voltage Diagram ( Radio Chassis) 

CATHODE 
t260 

PLATE 
275AC 

PLATE 
t 250 

SCREEN 
t 235 

5f301 0/71 

6 3AC CATHODE 
11 0 

PLATE 
6SC7 + 65 

PLATE 
• 70 

BOTTOM VIEW OF CHASSIS 

Cat. No. I Symbol Description 

*URD-053 R32 
*URD-057 R7. 12 
URD-061 R6, 5 
*URD-069 R49 
*URD-081 R3, 23 
URD-083 R47 
*URD-085 R40, 42 
*URD-089 R13, 14, 43 
*URD-093 R41 
•URD-097 R17. 26.37 
*URD-099 R24. 25 
*URD-105 RIS 
*URD-113 R28,29 
*URD-121 R20 
*URD-129 R16 
*URD-133 R44, 51 
*URD-141 R27 
*URD-1104 R46 
URE-037 R31 

RESISTOR-I500 ohms, Yi w., carbon 
RESISTOR-2200 ohms, Yi w.. carbon 
RESISTOR-3300 ohms, w., carbon 
RESISTOR-6800 ohms. 34 w. carbon . 
RESISTOR-22.000 ohms, 5 w., carbon 
RESISTOR-27,000 ohms, h w.. carbon 
RESISTOR-33.000 ohms, 3 w.. carbon 
RESISTOR-47,000 ohms, Yi w.  
RESISTOR-68.000 ohms, h w.. carbon 
RESISTOR-100.000 ohms, w   
RESISTOR-120.000 ohms, Yi w.  
RESISTOR-220,000 ohms, Yi w... 
RESISTOR-470,000 ohms, Yi w  
RESISTOR-1 meg., 54 w... 
RESISTOR-2.2 meg., ;4 w  
RESISTOR-3.3 meg., 54 w  
RESISTOR-6.8 meg„ ;4 w,  
RESISTOR-200,000 ohms, 5.4 w., carbon 
RESISTOR-330 ohms, 1 w.   

RJS-145 

RJS-147 
RJS- 150 
*RLB-029 
*RLC-066 
*RLC - 102 

L4 
LS 
,L8 

SOCKET-Tube socket for VI, V2, V3, 
V4 

PILOT LIGHT SOCIaitT.. 
SHELL-Connector shell  
COIL-FM R-F coil 
COIL-B-C oscillator coil  
COIL-FM oscillator coil  

C• 

On a , 
.Ecs 

se 

S. 

RLI-044 
RLI-087 
*RLI-088 
*RLI-122 
RLI-124 

RLL-039 
*RMS-111 
RMX-171 

RMX-177 
RRC•14I 
*RRT-003 
RS W-079 

RSW-080 

•RTD-010 

•RTL-097 

'RTL-098 

*RTL-099 

*RTL- 114 
RT0-089 
RTP-302 

.L7 
IL2 
1L6. 10, 11 
IL9 

IL3 

R18 
R33. 34 

113. 
IC, ID 

S2A. 2B. 
2C, 2D 

Ti5. C55. 
C56. 57 

T2. C74. 
C48 

TS. C25. 
C24, 53. 
54 

Ti. 3, 
C45. 46. 
49, 50 

T9 
T7 
T8 

CHOKE--In FM line 
COIL-Choke coil 
CHOKE COIL-FM antenna coil 
CHOKE COIL. .. 
CHOKE COIL-FM R-F pl. oscillator 
cathode   

LOOP ASSEMBLY  ... . . 
SPRING (DIAL CORD)  
DRIVE SHAFT AND BUSHING AS-
SEMBLY   . 

DRUM AND SHAFT ASSEMBLY . . 
VOLUME CONTROL, 2 meg..... . 
RESISTOR-1220-6500 ohms. 9 w., w.w. 
BAND CHANGE SWITCH..... 

TONE CONTROL SWITCH.. 

,DISCRIMINATOR. 
TRANSFORMER 
1ST I-F TRANSFORMER-AM 

2ND I-F TRANSFORMER-AM  

1ST, 2ND I-F TRANSFORMER-FM.. 

FM COIL.   
OUTPUT TRANSFORMER. 
POWER TRANSFORMER 

*Parts used on previous models. 
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MODELS 16K1, 16K21 
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PLATE 
275 AC 

 PLATE 
1-50 

PLATE 
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6.3AC 
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SCREEN 
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t I 00 

SCREEN 
t 70 
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1-12 
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SUPPRESSOR 
PLATE 
t225 
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1V3 

SCREEN 
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Fig. 40. Schematic Diagram, Radio Chassis, Model 16K1 

RECORD CHANGER: Model P15, Pages 
RCD.CH.21-13 through RCD.CH.21-13. 

mio 

SCS 

©John F. Rider 



Picture Defects  

Circuit Alignment  

Tube and Trimmer Location  
Socket Voltage Diagram  
Production Changes  
Schematic Diagram 
Service Diagram 

Specifications  

General Information  

Installation and Service Adjustments 36 
36 
38 
39 
4 I 
40 
43 

 42 

TABLE OF CONTENTS 

Title Page 

35 
35 

MODEL 1611 MAHOG. 

MODEL 1672 BLONDE 

MODEL 16C110 MAHOG. 

MODEL 16C111 BLONDE 

SPECIFICATIONS 

MODEL 16C115 

OVER-ALL DIMENSIONS Model Height 
Inches 

Width 
Inches 

Depth 
Inches 

16T1 19% 17% 21 

16T2 19% 17% 

16C110 35% 20% 

21 

21 

16C111 35% 20% 21 

16C115 37% 25 22 -1-1 

ELECTRICAL RATING 

INTERMEDIATE 
FREQUENCIES: 

AUDIO POWER 
OUTPUT: 

LOUDSPEAKER: 

ANTENNA: 

Frequency 60 cycles 
Voltage 115 v. a-c 
Watts 150 watts 

Television video 45.75 MC 
Television audio 41.25 and 4.5 MC 

Undistorted 
Maximum 

 1.0 watt 
2  0 watts 

PM Alnico 

Model 
16T1 
16T2 

16C110 
16C111 
16C115 

Cone Diameter 
Size.  

Voice Coil Imp. 
at 400 Cycles 

5!.t in, 

3.2 ohms 

12 in. 

3.2 ohms 

Type... . Folded dipole, or equivalent 
Impedance. . 300 ohms 

R-F FREQUENCY RAN GE: 
Selector 
Switch 
Position 

Fre-
quency 
Range 
MC 

Picture 
Carrier 
MC 

Sound 

Carrier 

MC 

No. 2 54-60 55.25 59.75 
No. 3 60-66 61.25 65.75 
No. 4 66-72 67.25 71.75 
No. 5 76-82 77.25 81.75 
No. 6 82-88 83.25 87.75 
No. 7 174-180 175.25 179.75 
No. 8 180-186 181.25 185.75 
No. 9 186-192 187.25 191.75 
No. 10 192-198 193.25 197.75 
No. 11 198-204 199.25 203.75 
No. 12 204-210 205.25 209.75 
No. 13 210-216 211.25 215.75 

TUBES: Symbol Purpose Type 

V1 
V2 
V3 
V4 
V5 
V6 
V7 
V8 
V9 

V10 
V11 
V12 

V13 

V14 
V15 
V16 
V17 
V18 
V19 
V20 
V21 
Y1 

1st RF Amplifier  
2nd RF Amplifier  
Converter-Oscillator  
1st Video IF Amplifier  
2nd Video IF Amplifier  
3rd Video IF Amplifier.  
Video Amplifier  
Picture Tube  
Vertical Sweep Generator and 

Blanking  
Vertical Sweep Output  
Sync Amplifier and Clipper  
Horizontal Frequency Discrimina-
tor  

Horizontal AFC and Sweep Oscil-
lator  

Horizontal Sweep Output  
High Voltage Rectifier  
Horizontal Damper Tube  
Audio IF Amplifier  
Audio IF Amplifier-Limiter  
Audio Detector  
Audio Amplifier  
Audio Output  
Video Detector  

6AB4 
6BC5 
12AT7 
6BC5 

6BC5 

6BC5 

12AT7 
16KP4 

12SN7GT 
12AU7 
6SL7GT 

6AL5 

12SN7GT 
25BQ6 
1X2 
25W4GT 
6AU6 
6AU6 
6AL5 
6SQ7 
25L6GT 
1N64 

CAUTION 

HIGH VOLTAGES ARE USED IN THE OPERATION OF THIS TELEVISION RECEIVER. THE BACK COVER, WHILE IN PLACE, PREVENTS AC-
CIDENTAL CONTACT WITH THESE HIGH VOLTAGES AND SHOULD NOT BE REMOVED EXCEPT BY A QUALIFIED TELEVISION TECHNICIAN. 

THE PICTURE TUBE IS A HIGH VACUUM TUBE AND, IF BROKEN, PIECES OF GLASS MAY FLY WITH FORCE IN ALL DIRECTIONS. ANY 
WEAKENING OF THE GLASS, AS MAY BE CAUSED BY CHIPPING, SCRATCHING, OR MORE THAN NORMAL PRESSURE, MAY CAUSE THIS 
TUBE TO BREAK. THE USE OF SAFETY GLASSES IS RECOMMENDED WHEN IT IS NECESSARY TO REMOVE OR REPLACE THE PICTURE TUBE. 

ALWAYS USE AN ISOLATING TRANSFORMER IN THE POWER LINE, WHEN SERVICING THESE RECEIVERS, TO PROTECT TEST 
EQUIPMENT. 

R-F UNIT VIDEO I-F AMPLIFIER 

  r - -  - - - - - - -    
VIDEO AMPLIFIER 

-• AMPLI. AMPLI. 

_J 

r RF 

  I I _v 6 V7A -0> V7e 

R-F 
AMPLICONV v4 VS 2ND V3A 1 F I - F 31-7 P  DEI Plm.« 

VI V2  

OSC 
V3B 

SYNC AMPLI 
El CLIPPER 

VII 

HON DEFLECTION - 15,750 CR 5. 

DISC CIS SWEEP 
GEN. 

VI2 &VIM V138 
"IFP OUTPUT 
V14 

SMEEPGpil SWEEP IN  t 
!-,o9t..Arsardo-sotsrPur 

V9 VIO 

AUDIO I-F -  
4. 5 viic  - AMPLI. LIMITER RATIO 

V 17 AMPLI. DEI   
Vle V19 I 

1ST 
AUDIO 
V20 

H - V 
SUPPLY 
VIS 

DAMPER 
Vie 

AUDIO 
OUTPUT 
V2I 

1 

SPEAKER 

GENERAL INFORMATION 
Fig. 1. Block Diagram 

255 volts. The tube filaments are series parallel connection 

across the 117 volt a-c line. 
The General Electric Models 16T1, 16T2, 16C110, 16C111, 

and 16C115 provide reception on all the twelve commercial tele-
vision channels as specified on page 35 The picture is reproduced 
on a 16-inch picture tube. 

Features of these television receivers include a two stage r-f 
amplifier, balanced input to the r- f, selenium type rectifiers, inter-
carrier sound, ratio detector, safe high voltage supply for the 
picture tube, automatic frequency control for horizontal sweep 
synchronization and electromagnetic deflection. 
The r-f tuner assembly is mounted on a separate chassis which 

is readily demounted from the main chassis. The coils which tune 
the 1st and 2nd r-f stages and the oscillator are mounted on indi-
vidual wafers of the selector switch. The local oscillator V3B 
operates on the high frequency side of the incoming r-f signal. 
The picture carrier is converted to a 45.75 mc video i-f frequency, 
while the FM sound carrier is converted to a 41.25 mc fre-
quency. 
The video i-f is stagger tuned to pass the video i-f (45.75 mc) 

and the (41.25 mc) with the proper amplitude relationship be-
tween the two frequencies. The video information is detected 
by the detector Y1 as well as a 4.5 mc FM signal which is the 
beat frequency between the video i-f (45.75 mc) and (41.25 mc). 
The 4.5 mc audio FM is amplified and limited by V17 and V18 
and detected by the ratio detector V19. The audio is amplified 
by V20. V21 is the audio output tube. 
The horizontal and vertical sync signals are taken off at the 

plate circuit of V7B and amplified and separated from the video 
signal by V11. The vertical sweep is generated by one section of 
a 12SN7 (V9) and a 12AU7 (V10) connected in a multivibrator 
circuit. The 12AU7 (V10) also serves as the vertical sweep output 
tube. The other section of the 12SN7 (V9) is used to produce the 
vertical retrace blanking signal. The horizontal sync signal is 
mixed with a sawtooth signal from the plate of the damper tube 
(V16) by the discriminator (V12). A change in phase between 
these two signals increases or decreases the bias voltage which 
is applied to the grid of V13A. V13A is a reactance tube which 
changes the frequency of the horizontal oscillator V13B. V14 the 
horizontal sweep output is coupled to the horizontal deflection 
coils by T351. 
V15 is the high voltage rectifier for rectifying the kickback 

voltage, produced in T351 by the horizontal retrace current, to 
supply approximately 12 kilovolts to the picture tube high voltage 
anode. 
These receivers use two selenium rectifiers in a half-wave 

voltage doubler circuit to supply the B -I- voltage of approximately 
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MODELS 16cilo, 16cill, 
16c115, 16T1, 16T2 

INSTALLATION AND SERVICE ADJUSTMENTS 

NOTE: ALWAYS WEAR SAFETY GLASSES WHEN HANDLING PICTURE TUBE 

PREPARATION FOR USE 

These receivers are shipped with the picture tube installed. 
Carefully unpack the receiver. 

In order to prevent damage to the picture tube, all receivers 
have their focus coil moved close to the yoke assembly and a 
shipping sleeve slipped between the focus coil and the tube neck. 
Loosen all wing nuts on the focus coil bracket, remove the ship-
ping sleeve and move the focus coil back. Then focus and center 
the picture, using a temporary test power cord (see Preset Control 
Adjustment Fig. 2). 

It is necessary to remove the speaker to allow the chassis to 
be removed from the cabinet. 
When the picture tube is removed from the chassis and re-

placed, it is necessary to replace the tube support brackets, as 
shown in Fig. 2, to support the picture tube. Secure these two 
support brackets to the front of the cabinet when the chassis 
is replaced in the cabinet. 

RECEIVER INSTALLATION 
I. If the built-in antenna is used, it is advisable to observe 

the reception in various locations of the room in order to obtain 
best results. 

2. In case an outdoor antenna has to be used, the antenna 
lead-in should be as short as possible. The built-in antenna is 
connected to the dipole terminals, therefore, it is necessary to 
disconnect the wires of the built-in antenna and connect the 
transmission line (impedance 300 ohms) of the outdoor antenna 
installation to the dipole terminals. Any type of antenna system 
may be used as long as it is connected by a balanced transmission 
line to the balanced input of 300 ohms of the receiver. The 
choice of the antenna depends on the operating area of the 
receiver, the number and location of stations to be received. In 
order to avoid multiple images (ghosts) and interferences, care-
ful experimentation with the antenna system is necessary to 
obtain satisfactory reception. These problems may be aggravated 
in fringe areas and sometimes an elaborate installation has to 
be made to obtain satisfactory results. 
LIGHTNING PROTECTION—All outdoor antenna instal-

lations should conform to standards set by the National Electric 
Code which is usually supplemented by Local Electrical Code 
requirements. In general, some of the requirements are as follows: 

1. The metal mast supporting the antenna should be per-
manently and effectively grounded. Use a ground wire of mini-
mum size as specified in the Electrical Code. 

2. An approved television lightning arrester should be used 
in the antenna lead-in conductors at the point of entrance to the 
building. If shielded lead-in cable is used, the shield may be 
permanently grounded in lieu of using the lightning arrester. 
For detailed information on antenna installations, refer to 

Chapter XIII of the Television Course RSM-4-13. 
3. A power outlet providing 110 volts at 60 cycles per second 

must be in easy reach of the television receiver. 
4. Locate so that the room illumination, in daytime or night-

time, falling on the screen of the picture tube may be controlled. 
If this cannot be done, locate the receiver in such a position that 
light from a window does not fall directly on the screen of the 
picture tube. For nighttime use, it is unnecessary to turn out all 
lights when viewing. 

5. Ventilation of the television receiver is very important. 
Slots are provided in the cabinet back and bottom for ventilation. 
These slots should not be obstructed. Do not locate the receiver 
on or too near any heating device. 

PRESET CONTROLS 
THERMAL CUT-OUT—This is a protective a-c circuit breaker which 
disconnects the line voltage in case of excessive current drain of 
the receiver caused by an internal short circuit or breakdown of 
components. In case this cut-out cuts off, a five minute period 
should be allowed to elapse before resetting this cut-out. Depress 
this cutout button to reset. 

ION TRAP—An ion trap is placed around the neck of the picture 
tube between the focus coil and the picture tube base. It is im-
portant that the Ion Trap be always adjusted for maximum 
brilliance. When adjusting the Ion Trap if the raster gets too 
bright, reduce the brilliance control and readjust Ion Trap for 
maximum brilliance. 
To adjust, rotate the Ion Trap on the neck of the tube and 

move it forwards or backwards to give maximum brightness. 

FOCUS—The focus switch, S401, S402 on the rear panel should be 
set to the position which allows the front control, R421, to focus 
the picture nearest the center of rotation of R421 and to give 
uniform focus over the greatest picture area. 

Note: The focus coil should be located as near to the picture 
tube base as possible, when centering the picture, to give most 
uniform focus. (See Picture Centering.) As the focus coil is moved 
near to the base of the picture tube, brilliance will be diminished. It 
is advisable to sacrifice some brilliance to achieve uniform focus. 
PICTURE TILT—If the picture or raster does not square with the 
picture tube mask, loosen the wing nut at the top of the yoke 
clamping bracket and rotate the deflection yoke in the proper 
direction until the picture squares with the mask. Clamp the 
yoke tightly in place. 
PICTURE CENTERING—Centering of the test pattern is accom-
plished by loosening the wing nuts which secure the focus coil and 
adjusting the position of the focus coil until the test pattern is 
centered. 
The focus coil may be moved slightly in various directions: 

it may be moved vertically by loosening the two side wing nuts; 
it may be moved horizontally or rotated about its vertical axis 
by loosening the top wing nut. Furthermore, it may be tilted 
about a horizontal axis by loosening the two side wing nuts. 
NOTE: The focus coil should be kept as far back towards the 

base of the picture tube as possible to give Uniformity of focus 
over the greatest picture area. 
When making the adjustment, it is advisable to loosen all 

three wing' nuts and make an approximate adjustment of the 
focus coil. Tighten the three wing nuts enough to maintain the 
focus coil in place but loose enough so it may be moved to a final 
position. After a final position has been found which gives good 
centering of the picture, tighten the three wing nuts securely. 
A slight dimming of the picture may be 'encountered as the 

focus coil is moved towards the base of the picture tube. It may 
be necessary to lose some brightness to obtain good centering 
and uniformity of focus, since the brightness may be regained 
by increasing the brightness control. 
Do not leave the focus coil set in such a position as to give 

neck shadow at one edge of the picture. (Fig. 13.) 
HORIZONTAL HOLD—Rotate the front panel Horizontal Hold 
control (R365) to the middle of its range. Adjust the core of the 
rear panel Horizontal Hold control (L351) until the picture is 
synched and is phased at the center of the raster. Slight rotation 
of the front panel Horizontal Hold control (R365) either way 
should move the picture slightly left or right without losing 
horizontal sync. 
The pull in range should be equally distributed either side 

of the front panel horizontal hold control center position. Re-
adjust the rear panel hold control if necessary. 
Check pull in sensitivity by switching from an empty channel 

to a station with the receiver properly tuned to that station. If 
the picture snaps into synchronization immediately, the adjust-
ment is satisfactory. 
HORIZONTAL UNEARITY—The Horizontal Linearity control (L352) 
adjusts the picture for correct horizontal proportions. For best 
adjustment, use a test pattern and adjust the Horizontal Linear-
ity control until the distance from the center of the test pattern 
to the left- and right-hand edges of the test pattern measures 
approximately the same. The adjustment of this control is very 
broad and it should be made simultaneously with the adjustment 
of the Width control (L353) to get proper picture width and 
correct horizontal linearity. (See Fig. 12.) 
HORIZONTAL DRIVE—The Horizontal Drive control (R369) should 
be set approximately 3,¡ of its total rotation from the counter-
clockwise end of its rotation. If white vertical bars appear in 
the picture, the Drive control should be turned slightly in either 
direction to just remove these white vertical bars. 
The Drive control R369, on late production receivers, con-

nected as shown in the schematic diagram, should be set to give 
maximum width of the picture or raster. The control should be 
rotated counterclockwise to just remove any picture compression 
which appears at the right-hand edge of the raster. 
WIDTH—Adjust the Width control (L353) so that the edges of the 
picture extend approximately one-eighth inch past the right- and 
left-hand edge of the mask and are not visible (Fig. 11). 
VERTICAL UNEARITY—This control (R311) should be adjusted to 
give good vertical proportions to the picture. The adjustment 
should be made on a test pattern so that the distance from the 
center to the top and bottom edges of the pattern measures 
approximately the same. This adjustment will alter the height 
of the picture slightly. (See Fig. 9.) 
HEIGHT—This control (R308) changes the picture height and 
should be adjusted so that the picture extends approximately 

inch beyond the top and bottom edges of the mask. This 
adjustment should be made simultaneously with the Vert. 
Linearity control (R311). 
HIGH CHANNEL TRAP—This receiver incorporates a trap (C206, 
L203) on the head-end unit which is switched into the antenna 

circuit on all low-band channels and will eliminate high-channel 
interference on these channels. This interference manifests itself as 
horizontal bars or herringbone pattern or as a picture in the back-
ground. If the receiver is tuned to Channel # 5, a strong station oper-
ating on Channel # 11 will beat with the second harmonic of the 
local oscillator to form an i-f frequency which will ride through 
unhindered and appear on the picture screen. In order to prevent 
the interfering signal from reaching the converter, a trap con-
sisting of a fixed inductance and a variable capacitance is ad-
justed for maximum rejection of the interfering station. This 
type of interference, is also possible on the Channels #4 and #6 
due to interfering stations on Channel #8 and # 13, respectively. 
The trap is adjusted at the factory approximately for Channel 
#11 rejection. It may be necessary to readjust the trap slightly 
for maximum rejection of Channel # 11. 

PICTURE 

ADJUSTMENT OF TRAP—The adjustment of the trap can be made 
by means of a signal generator and an oscilloscope or an a-c meter 
as indicating device. The signal generator must be terminated 
to match 300 ohms impedance. For elimination of Channel #8, 
#11 or # 13 interference, feed a strong signal of the picture 
carrier of the interfering station modulated with an audio signal 
into the antenna terminals and connect the indicating device to 
the picture tube grid. Set the band selector to the Channel 
#4, #5 or # 6, respectively, and tune local oscillator of receiver 
for maximum deflection on indicating device. Then tune trimmer 
C206 for minimum signal on picture tube grid. 
The adjustment of the trap can be made without instruments 

as follows: When the channel interference appears in the picture, 
set the tuning control for maximum interference. Then tune 
trimmer C206 for minimum interference or maximum rejection. 

DEFECTS 

Fig. 3 
Normal picture. 

The following illustrations show picture defects which are 
caused by incorrect setting of operating controls, the preset 
controls or by interference picked up by the antenna. A pos-
sible remedy is indicated for each defect. 
The adjustment of controls is mcst efficiently accomplished by 

the use of a test pattern, similar to that illustrated to the left, 
which is normally transmitted just prior to the scheduled 
program. 
The normal picture should show good focus and a good 

contrast between blacks and whites with intermediate shades 
of gray. The picture should not tend to move either vertically 
or horizontally and have good linearity. 

PICTURE DEFECT 

Fig. 4 
Picture too light. 

Fig. 5 
Picture too dark (contrast). 

Fig. 6 
Picture del ed. 

Fig. 7 
Horizontal sync. 

REMEDY 

1. Increase Picture control setting and/or reduce brightness. 
2. Weak signal. This may be caused by insufficient pickup on 

antenna or defective lead-in. Insufficient pickup at maxi-
mum contrast usually is accompanied by "snow" on the 
picture. 

1. Reduce Picture control setting and/or increase Bright-
ness control setting. 

2. Too strong signal. If it is not possible to reduce signal 
adequately with Picture control, install suitable resistor 
antenna pad. 

1. Adjustment of front panel focus control, R421. 
2. Check for optimum uniformity of focus by moving focus 

coil (see installation and service adjustments, page 3). 
3. Check coarse focus control at rear of chassis. 
4. Mistuning of receiver or misalignment. 

1. Adjust Horizontal Hold control (front panel control). 
2. Check adjugtment of rear panel Horizontal Hold control. 
3. Signal improperly tuned. 
4. Defective horizontal sync circuits. 
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PICTURE DEFECT 

Fig. 8 
Vertical sync. 

Fig. 9 
Vertical linearity. 

Fig. 10 
Vertical height. 

Fig. 11 
Picture too wide. 

Fig. 12 
Horizontal linearity. 

Fig. 13 
Neck shadow. 

REMEDY 

1. Adjust Vertical Hold control until picture shows no tend-
ency to slide up or down or lock out of frame. 

2. Check the vertical sync circuits. 

Adjust Vertical Linearity control. This adjustment may 
alter the Height control adjustment. 

Adjust Height control so that the top and bottom picture 
edges are just covered by mask. Recheck Vertical Linearity 
control setting. 

Adjust Width control so that the right and left picture 
edges are just covered by the mask. 

1. Adjust Horizontal Linearity control. This adjustment may 
require resetting of Width control. 

2. Adjust Drive control as described under Installation and 
Service Adjustments, page 3. 

1. Misadjustment of Focus coils—tilted too far. 
2. Move the deflection yoke forward against the bell of the 

picture tube. 

PICTURE 

„ • / 

e 

PICTURE INTERFERENCES 

DEFECT REMEDY 

Fig. 14 
Herringbone pattern over picture. 

Fig. 15 
Diathermy interference. 

Fig. 16 
Horizontal bars on picture. 

Fig. 17 
Ignition interference. 

Fig. 18 
Multiple images (ghosts). 

Fig. 19 
"Snow." 

This interference is caused by a-television station operating on 
the next lower channel or by a short-wave radio transmitting 
and receiving equipment. Police and "ham" transmitters in 
your locality will usually cause the most severe conditions. The 
interference produces moving ripples or diagonal streaks, or in 
some cases, may cause loss of contrast of the picture. The use 
of an antenna wavetrap tuned to the interfering signal may 
assist. If the interference is from a TV or FM station, a trans-
mission line shorted stub may remove the interference. If the 
pickup is on the lead-in, a shielded lead-in will help correct the 
trouble. See page 3 for high channel trap adjustment. 

Diathermy equipment is used by hospitals and doctors and 
can be very annoying because it might ruin the reception 
completely. This interference manifests itself in a herringbone 
pattern or one or two dark bars moving slowly up or down the 
picture. If the disturbance is extremely strong, the interference 
pattern will remain stationary while the picture floats in the 
background. Improve the antenna installation using directive 
antenna systems and shielded transmission line. 

This interference is caused by adjacent channel sound or micro-
phonics in receiver. If adjacent channel sound is responsible 
for this defect, readjust the adjacent channel trap as outlined 
on page 8. A microphonic video amplifier tube, V7, may cause 
this condition. 

Ignition interference from trucks, automobiles, and airplanes 
may be identified by streaks and splashes on the picture. The 
ignition system of trucks will produce the most intense inter-
ference pattern. Install antenna away from road carrying 
traffic. Shielded lead-in may help if interference is picked up on 
it. 

This is caused by the television signal following multiple 
paths, one of which is the direct path, and the other is reflected 
from some object such as a tall building or a large storage tank 
or hills. The signal following the longer reflected path arrives 
later at the receiver producing the second image. 

In case a built-in antenna is used, try to turn the cabinet 
until the ghost picture is dimmed out. If your receiver is con-
nected to an outdoor installation, a reorientation of the 
antenna might improve the reception. 

1. Too weak signal; increase efficiency of antenna installation. 
2. Adjust tuning control. 

MODELS 160110, 160111, 
16C115, 16T1, 16T2 
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₹, R, R1 
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Fig. 20. Sweep Generator Tiermineti•n 

CIRCUIT ALIGNMENT 

HEAD -END 
TERMINALS 

CAUTION: TO PROTECT TEST EQUIPMENT ALWAYS USE AN ISOLATION TRANSFORMER 

GENER AL-

A complete alignment of the receiver tuned circuits is given 
in the following charts. Read all alignment notes prior to making 
an alignment. The procedure shown in the charts is based upon 
the use of the G-E test equipment specified and if other equip-
ment is used which has different characteristics, the charts may 
have to be modified slightly. A diagram showing the location of 
adjustments used in alignment is shown in Figure 22 on page39. 
Use the alignment service diagram, Figure 29 on page 42 with the 
charts. 

It is necessary to connect the low side of the test equipment to 
the B - bus of the receiver keeping the lead as short as possible. 
Always permit a 15 minute warm-up period for the receiver 

and test equipment prior to attempting alignment. 
To align the receiver with the picture tube removed, a Type 

6SN7 tube with all pins clipped off except pins te7 and 08 may be 
used to complete the filament circuit. Plug pins * 7 and *8 of the 
6SN7 into pins " 1 and * 12 of the picture tube socket. 

To protect the test equipment, always use an isolation trans-
former between the power line and the TV receiver. 

TEST EQUIPMENT-The following test equipment is necessary. 

I. R-F Sweep Generator ( G-E Type ST-4A or Equivalent). 

a. Frequency Requirements. 

4.5 MC with 500 KC and 2 MC sweep width. 
40-50 MC with approximately 10 MC sweep width. 
50-90 MC, 170-220 MC with 15 MC sweep width. 

b. Constant output in the sweep range. 

c. At least 0.1 volt output. 

2. Marker Generator ( G-E Type ST-SA or Equivalent). 

The marker generator must have good frequency stability, 
must be accurately calibrated and must cover the following fre-
quencies. 

41.25 MC for video I-F 
42.50 MC for video I-F 
44.20 MC for video I-F 
44.50 MC for video I-F 
45.00 MC for video I-F 
45.75 MC for video I-F 
47.25 MC for video I-F 
4.5 MC for sound I-F and trap alignment 

Picture and sound carrier frequencies for Channels 42 through 
.13 

3. Balanced Output Adapter G-E ST-.8A or Equivalent (See 
RF Note 1). 

4. Oscilloscope ( G-E Type ST-2A or Equivalent) -- The oscillo-
scope should have good sensitivity and preferably a 5-inch 
screen with a good wide- band frequency response on the vertical 
deflection circuits. Although the high frequency response is not 
necessary for alignment, it is important when making waveform 
measurements. 

5. Vacuum Tube Voltmeter -- A vacuum tube voltmeter is 
necessary to measure the bias of - 4 volts required for video and 
r-f alignments. 

6. Detector Network-A crystal detector network as shown in 
Figure 27 is necessary to detect the response when aligning L260, 
the 4.5 mc trap. 

7. Miscellaneous-One 10,000 ohm resistor to isolate the scope 
as noted in the charts. 

One .01 mfd. capacitor to isolate the sweep generator as noted 
in the chart. 

Impedance matching pad for r-f alignment as shown in Figure 
20. 

Bias battery to supply - 4 volts as noted for video i-f and r-f 
alignment. 
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VIDEO I-F ALIGNMENT 

1. Connect a bias battery from junction of C261, R263 and 
the Picture control to B -. Connect positive of battery to B 
Adjust contrast control to give a - 4 volts bias at the grid pin 
1 of V4 measured with a VTVM. Disconnect VTVM leads during 
alignment. 

2. The sweep generator should be properly terminated in its 
characteristic impedance. Couple the signal to the point of input 
through a . 01 mf. capacitor. See Fig. 20. 

3. The traps L227 and L253 must be detuned before aligning 
the amplifier by turning the cores all the way out of the coil. 
Retune these traps to 47.25 mc (as in step 6) for minimum 
amplitude. This adjustment is greatly enhanced by increasing 
the scope gain. 

4. Set the Channel switch to Channel # 12 or # 13. Check for 
oscillator influence by turning the tuning control. If the shape 
of the response curve changes, switch to another channel where 
oscillator influence is not noted. 

MODELS 16C110, 16C111, 
16C115, 16T1, 16T2 

S. In most cases it is only necessary to perform an over-all 
alignment of the video i-f, as in Step 7 of the Video Alignment 
Chart, to obtain i-f response curve of Figure 21-E. 
When aligning the i-f coils, L251 will adjust the audio or low 

frequency side of the i-f response curve, while L252 will adjust the 
video or high frequency side of the i-f response curve. L226 and 
L254 should be adjusted simultaneously to reduce the saddleback 
at the peak of the curve and to give maximum gain and retain 
45.75 mc and 42.50 mc markers at the 50% mark. 

6. It is necessary to detune the i-f coils by shorting as noted 
in the alignment chart to prevent the coil preceding the signal 
input point from influencing the response curve. 

7. The 45.75 mc marker should fall at the 50% point to give 
proper sideband response. See Fig. 21E. 

8. After adjustment of the two adjacent sound traps, readjust 
the i-f curve to obtain the proper curve and marker as illustrated. 

9. Adjust the signal input to give a video response curve of 
volt, as shown in Figure 21. 

VIDEO I-F ALIGNMENT CHART 

Step 
Marker 

Generator 
Frequency 

Sweep 
Generator 
Frequency 

Signal Input 
Points 
Between 

2 

3 

44.50 MC 

45.75 MC 

4 42.50 MC, 
45.75 MC 

44.2 MC 

6 47.25 MC, 

7 41.25 MC, 
42.50 MC, 
45.00 MC, 
45.75 MC, 
47.25 MC 

40 to 
50 MC 

V6 grid (pin 1) thru .01 mf. cap. 
and B - on head-end shield. 
Pins 5-6 shorted on V5. 

V5 grid (pin 1) thru . 01 mf. cap. 
and B - on head-end shield. 
Short L251. Remove short on' 
pins 5-6, V5. 

V4 grid (pin 1) thru . 01 mf. cap. 
and B on head-end shield. 
Short L226. Remove short on 
L251. 

Junction L215 and L216 on sec-
ond r-f switch wafer thru .01 mf. 
cap. and B - on head-end shield. 
Remove short on L226. 
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Connect 
Oscilloscope 
Between 

Junction 
L256, R265, 
C268 and 
R266 thru 
10K ohms 
and B - on 
V7 socket. 

Adjust 
See 
Note 
No. 

Detune L227 and L253 by turning 
cores out of coil. 3 

Core of L254 for curve of Fig. 21-A. 

Core of L252 for curve of Fig. 21-B. 

1, 2, 4, 

6, 9 

Core of L251 for curve of Fig. 21-C. 

Core of L226 for curve of Fig. 21-D. 

Cores of L227 and L253 for min. out-
put at 47.25 MC (Fig. 21-E). 

Cores of L251, L252, L254 and L226 
for curve of Fig. 21-E. 
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Fig. 21. Vid.. I-F Curves 
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AUDIO I-F ALIGNMENT 

1. Audio i-f alignment is performed by putting in a 4.5 mc 
*500 kc sweep and viewing the response curve as noted in the 
audio i-f chart. 

2. As a final check, step 12, the secondary of T402 adjustment, 
should be checked on a television signal if possible. Try several 
operating television stations and if buzz in the audio is heard, 
the secondary of T402 should be readjusted as follows. 
Tune in the station and adjust the contrast control for a weak 

sound output. -Readjust the secondary of T402 until the buzz 
is a minimum or disappears and the best quality audio is ob-
tained. 

3. Keep the input of the sweep generator low enough so that 
limiting does not take place, otherwise the response curve will 
broaden out, permitting slight misadjustment. Check by increas-
ing the output of the sweep generator; the response curve should 
increase in amplitude. 

4. T401 is adjusted for maximum amplitude and symmetry 
of the response curve about 4.5 mc marker as shown in Fig. 23-A. 

5. The secondary of T402 is adjusted for the curve of Figure 
23-B. This adjustment should give as straight a slope as possible 
between the positive and negative peaks of the curve with the 
center of the 4.5 mc marker falling midway between the peaks. 

6. The primary of T402 is adjusted for maximum of the positive 
and negative peaks with as straight a trace as possible between 
the peaks. If necessary, readjust the secondary of T402 so that 
the marker falls midway between the peaks. 

7. An alternate method to the visual alignment is the sound 
output method using an operating television station, preferably 
when transmitting tone modulation during the test pattern. 

(a) Tune the receiver for optimum detail. 
(b) Keep the input below limiting level by reducing the con-

trast by the Picture control or by using a resistor pad in 
the antenna circuit. 

(c) Adjust primary and secondary of T401 for maximum 
sound output. Adjust primary of T402 for maximum audio 
output. 

(d) Adjust the secondary of T402 for best quality audio (low 
distortion, least noise) and for minimum buzz in the out-
put. 

SECONDARY 
TOP 

PRIMARY 
IER)TT,DiA 

C;) SHIELD 

Fig. 22. Tube and Trimmer Location 

AUDIO ALIGNMENT CHART 

CHANNEL'ir TRAP 
L252 
(TOP) 

C206 L 253 
( BOTTOM 

C207 

C230 

0..—L 251 ( TOP) 

L226 ( TOP) 

L227 
(BOTTOM) 

1  
7351 
— a  

C451 

5451 0452 

See 
Note 
No. 

Step 
Marker 

Generator 
Frequency 

Sweep 
Generator 
Frequency 

Signal Input 
Points 
Between 

8 

9 

10 

11 

12 

4.5 MC 

4.5 MC 
500 KC 

keep signal 
below limiting 

level of 
receiver. 

Pin 1 of V17 through 
.01 rrifd. cap. and B — . 

Connect 
Oscilloscope 
Between 

Adjust 

Junction of R404 and 
C404 es sec. of T401 
through 10K and B — . 

Primary and secondary of T401. See 
Figure 23-A. 

Pin 1 of V18 through 
.01 mfd. cap. and B — . 

Junction of R408, C411 
and R411 through 10K 
and B — . 

Secondary of T402. See Fig. 23-B. 

1, 3, 4 

1, 3, 5 

Primary of T402. See Figure 23-B. 

Secondary of T402. See Figure 23-B. 

1, 3, 6 

1, 3, 5 

Recheck a ignment of step 11 on operating station as in note 2. 

jz\er 
4.3 mr MARKER 

Fig. 23. Audit) I.F Curvo 

R-F ALIGNMENT 

R-F Alignment Notes 
1. Disconnect the transmission line to the antenna terminals 

from the head-end. Couple the input of the sweep generator to 
the head-end terminals through balanced output adapter G-E 
ST-8A, or equivalent. Couple this to the head-end terminals 
through a piece of 300-ohm transmission line. Terminate the 
300-ohm line in a pad, as shown in Figure 20A. 

If a balance output is not available for the sweep generator 
a matching network as shown in Figure 20B may be used. A 
balanced output is recommended since a matching network as 
shown in Figure 20B may introduce frequency shift and cause 
a misleading tilt to the response curve. 
Ro shown in Figure 20B is the terminating resistor. If this 

resistor is not already incorporated in the output of the sweep 
generator, it should be added to the matching network as shown. 

1.01011/1 Lein ,0.1 
anal,e110 100010 

2. It is necessary to connect a bias battery from the junction 
of the Picture control, C261, and R263 to B—. Connect plus of 
bias battery to B—. Adjust the Picture control to give a — 4 
volts bias measured from pin 1 of V2 to the head-end chassis B 

3. Shunt L226 with a 680 ohm, watt resistor during r-f 
alignment to prevent the oscillator from influencing the response 
curve. In order to reduce the effect of hum on the response curve, 
connect a 100 ohm resistor between the head-end B and the 
chassis BA- and connect an electrolytic capacitor of approxi-
mately 400 .mf, 350 volt from head-end B-1-- to head-end B 

4. On all channels the picture carrier marker should not be 
less than 75% of the peak of the r-f response curve. The sound 
carrier marker should not be less than 50% of the peak of the 
response curve. However, the two minimum values should not 
occur simultaneously. On the high channels the picture carrier 
marker should ride up nearer to the top of the curve provided 
the sound carrier marker does not go below 50%. On the low 
channels the picture carrier marker should ride as high up on the 
curve as possible and still keep the sound carrier marker above 
50%. 

Step 
No. 

Marker 
Generator 
Frequency 

Sweep-
Generator 
Frequency 

13 211.25 MC, 
215.75 MC 

No. 13 with 
15 MC sweep 

14 175.25 MC, 
179.75 MC 

No. 7 with 
15 MC sweep 

15 211.25 MC, 
215.75 MC 

No. 13 with 
15 MC sweep 

16 205.25 MC, 
209.75 MC 

No. 12 with 
15 MC sweep 

17 199.25 MC, 
203.75 MC 

No. 11 with 
15 MC sweep 

18 193.25 MC, 
197.75 MC 

No. 10 with 
15 MC sweep 

19 187.25 MC, 
191.75 MC 

No. 9 with 
15 MC sweep 

20 181.25 MC, 
185.75 MC 

No. 8 with 
15 MC sweep 

21 175.25 MC, 
179.75 MC 

No. 7 with 
15 MC sweep 

22 83.25 MC, 
87.75 MC 

No. 6 with 
15 MC sweep 

23 77.25 MC, 
81.75 MC 

No. 5 with 
15 MC sweep 

24 67.25 MC, 
71.75 MC 

No. 4 with 
15 MC sweep 

25 61.25 MC, 
65.75 MC 

No. 3 with 
15 MC sweep 

26 55.25 MC, 
59.75 MC 

No. 2 with 
15 MC sweep 

5. Coils for Channel No. 12 through No. 7 are fixed induct-
ances. Check the alignment on these channels as in steps 16 
through 21 for proper response curve. Readjust L210 and L217 
on Channel No. 13 and C207 and C230 on Channel No. 7 if 
necessary. 

6. Coils for Channels No. 5 and No. 4 are fixed inductances. 
Check the alignment on these channels for proper curve. Readjust 
coils L208 and L215 to give proper curve on Channels No. 6, 
No. 5 and No. 4. 

7. The coil for Channel No. 2 is a fixed inductance. Check the 
alignment on this channel for proper. curve. Readjust L205 and 
L212 to give proper curve on Channels No. 3 and No. 2. 

8. The trimmers C207 and C230 may be used to compensate 
for differences in tube capacities -which affect tracking when it is 
necessary to change the tubes VI or V2. The variations in tube 
capacities have normally little effect on the over-all performance 
of the head-end. 

R-F ALIGNMENT CHART 

Signal 
Input 
Point 

Antenna 
terminals 

at head-end 
(see Note 1.) 

Connect 
Oscilloscope 

Junction of 
L226, C217 

and R218 thru 
10K-resistor 
and B — at 
head-end 
chassis. 

Channel 
Switch 

Adj Adust Note 

No. 13 Screw of L210, screw of L217, for 
Fig. 24-A. 

1, 2, 3, 4,5 

No. 7 Trimmers C207 and C230 for re- 
sponse curve, Fig. 24-A. 

1, 2, 3, 
8 

4, 5, 

No. 13 Readjust screw of L210 and screw 
of L217 for curve, Fig. 24-A. 1, 2, 3, 4, 5 

No. 12 

No adjustment. 5 No. 11 

No. 10 

No. 9 

No. 8 

No: 7 

No. 6 Screw of L208 to place 83.25 MC 
marker and screw of L215 to place 
87.75 MC marker as shown in 
Fig. 24-B. 

1, 2, 3, 
6 

4, 

No. 5 

No adjustments. 6 No. 4 

No. 3 Screw of L205 to place 61.25 MC 
marker and screw of L212 to place 
65.75 MC marker, as shown in 
Fig. 24-B. 

1, 2, 3, 4, 7 

No. 2 No adjustment. 7 
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OSCILLATOR 

Before attempting this oscillator alignment, it must be cer-
tain that the video i-f stages and r- f stages are properly aligned 
as outlined previously. 

I. Disconnect the 300-ohm line from the r- f head- end terminals 
and connect sweep generator to head- end properly terminating 
sweep generator output cable as shown in Figure 20. See RF 
Alignment Note 1. 

2. Alignment is made by viewing the response curve at the 
output of the video i-f detector. 

3. Use a video carrier marker as shown in each step of the 
Alignment Chart. 

4. Set C213 at the center of its rotation. Adjust L225 to place 
marker at the 50% point on the high frequency slope of the 
curve for step 27. The oscillator inductance L224 for Channels 

Step 
No 

Marker 
Generator 
Frequency 

Sweep 
Generator 
Frequency 
for Channel 

27 211.25 MC No. 13 with 
15 MC sweep 

28 205.25 MC , No. 12 with ' 
15 MC sweep ' 

29 199.25 MC No. 11 with 
15 MC sweep 

30 193.25 MC i No. 10 with 
15 MC sweep 

31 187.25 MC No. 9 with 
15 MC sweep 

32 181.25 MC , No. 8 with 
15 MC sweep 

33 175.25 MC No. 7 with 
15 MC sweep 

34 83.25 MC No. 6 with 
r 15 MC sweep 

35 77.25 MC No. 5 with 

36 67.25 MC 

15 MC sweep 

No. 4 with 
15 MC sweep 

37 61.25 MC No. 3 with 
15 MC sweep 

38 55.25 MC No. 2 with 
15 MC sweep 

OSCILLATOR 

ALIGNMENT 

.12 through e7 are fixed. The alignment on these channels 
should be checked to see that the tuning control, C213, will 
move the video carrier marker up and down the entire high 
frequency side of the response curve. Readjust L225 if necessary. 

S. When adjusting L225 as in step 27, the tracking on Channels 
.12 through .7 should be checked. Set C213 at the center of 
its rotation. Adjust L225 so that the video carrier marker falls 
as near as possible to the 50% point on the high frequency slope 
as the receiver is switched to each channel from 7 through 13 
with this setting of C213 for all channels from 7 through 13. 

6. On Channel .6 through • 2 set the tuning control C213 at 
the center of its rotation and make the indicated adjustment so 
that the video carrier marker falls at the 50% mark on the high 
frequency slope of the response curve. 

ALJGNMENT CHART 

Signal 
Input 
Point 

Antenna 
terminals of 
head- end. See 

note 1. 

Connect 
Oscilloscope 
Between 

Junction of 
L256, R265, 
C268 through 
10K ohms and 
B - at V7 

socket (pin 3). 

Channel 
Switch 
Setting 

No. 13 

No. 12 

No. 11 

No. 10 

Adjust See 
Note 

L225 by squeezing or spreading 1, 2, 3, 4 
turns slightly. 

No Adjustment 
No. 9 

Nb. 8 

No. 7 

No. 6 Screw of L223 

No. 5 Screw of L222. 

No. 4 Screw of L221. 

No. 3 

No. 2 

Screw of L220. 

Screw of L219. 

Fig. 25. Head-end Unit Fig. 26. Head-end Unit 

5 

ADJUSTMENT OF VIDEO AMPLIFIER 4.5 MC TRAP (L260). 

This trap is used to removed 4.5 mc audio i-f from the video 
amplifier which shows up in the picture as a cross-hatch pat-
tern. This trap will very rarely require adjustment. Adjustment 
is as follows: 

I. The trap (L260, C271, C270) is adjusted for minimum 
amplitude of the 4.5 mc marker. Use a detects network as shown 

Marker Sweep 
Step Generator Generator 

Frequency Frequency 

39 4.5 MC 4.5 MC 
1 MC 

500 11811AF 

TO 
RECEIVER 

MODELS 16C110, 160111, 

16C115, 16T1, 16T2 

in Figure 27, connected from junction of L264 and C275 to B 1). 
to detect the signal. rn 

2. Adjust the vertical hold control to remove the vertical 
pulses from the response curve. 

3. Short horizontal oscillator coil L351 to remove horizontal 
oscillator interference in the response curve. 

4.5 MC TRAP (L260) ALIGNMENT CHART 

Signal 
Input 
Point 

Oscilloscope Adjust 
See 

Notes 

Junction L256, 
R265, C268 and 
B - thru . 01 mf. 

1816 4 

Fig. 27. Detector Network 

68K 

Across 100K resistor as shown 
in Fig. 27. (See Note 1.) 

L260 for min. amplitude of 4.5 mc 
marker. Increase scope gain 

1, 2, 3 

TO VERTICAL 
INPUT OF SCOPE 

PRODUCTION CHANGES 
I. The Horizontal Drive control R369 has been reconnected, 

as shown in the schematic, to remove the effect of the drive con-
trol setting on the horizontal pull- in sensitivity. 

If any early production receivers are rewired as shown in the 
schematic diagram, R369 potentiometer should be changed to 
one of higher wattage rating. Catalog number for the higher 
wattage rating R369, 25K potentiometer, is RRC-140. 

Figure 28 shows the drive control (R369) connections for early 
production receivers. 

2. Capacitor C268 has been changed from . 02 mfd. to . 05 
mfd., Cat. No. UCC-045. This change was made to improve the 

I, 2, 3, 6 low frequency response of the video amplifier. 

3. To eliminate Barkhausen oscillation ( vertical black beady 
lines in raster when not receiving a station) the following resistor 
was added to early production receivers. 

Pin 8 of V14 was connected to B - through a 47 ohm, 1 watt, 
resistor, Cat. No. URE-017. 

4. Two mica capacitors, 390 mmf., 500 volt each, were con-
nected in series between terminals 6 and 8 of T351 as a substitute 
for C382, 180 mmf. 

VI3B 
1/2- I2SN7GT 
HOR OSO 
s 4f-

53 C365 
) '800 

4 / 

367 33e( 
R366 68K 6 
IL 351 

C367 
F800 R 368 

HOR se, 40 K 

•• Hal) C366 
(REAR) 1000 

• 

1C 369 
6 C 368 5000 

• li • ...à 

R369 
MK 

NOR. 
DRIVE 

R371 15K 

37C I MEG 
Fig. 28. Hor. Driy• Control connections, early production 

TROUBLE SHOOTING CHART  

This trouble shooting chart is divided into two parts: Trouble Shooting Chart and analysis which explains in more detail the particu-
lar defect. The chart is divided into five sections. 1. Picture defects, 2. Deflection defects, 3. Sync defects, 4. Audio defects, 5. Miscel-
laneous defects. 
When trouble shooting, full use should be made of the block diagram Fig. 1, the socket voltage diagram Fig. 30, page 41, and the 

Service diagram Fig. 29, page 42, to help localize defective components. 
It is not possible to cover all troubles, which may occur in this receiver, in this publication. However this information will serve as a 

guide in locating troubles. 

Picture Defects 

SYMPTOM CHECK 

1. No picture or sound. Raster (a) RF and Video IF circuits 
normal. #3. 

2. Poor picture detail. (a) Misalignment see Defects 
of RF and Video IF cir-
cuits # 1. 
Misalignment of L260 see 
Defects of Video amplifier 
circuits .44. 

(b) 

3. Faint picture (a) 
(b) 

Low signal input. 
Loss of gain in video am-
plifier, video IF or RF 
amplifier 

(c) Misalignment 

4. Ghosts in picture (second- (a) Antenna installation. See 
ary images) Fig. 18 

5. Snow effect in picture (a) Defective head end or 
low signal input to the 
television receiver. 
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6. Reverse action of picture 
control and distorted pic-
ture. Excessive contrast. 

7. Sound bars in picture 
(black horizontal bars) 

8 No Raster. Sound normal. 

(a) C261 shorted see miscel-
laneous defects section #3 

(a) Alignment of L227 and 
L253 see RF and Video 
IF Circuits # 2. 

(b) See defects of the picture 
tube circuit #3. 

(c) Microphonic tubes V3, 
V4, V7. 

(a) 

(b) 

(c) 

No high voltage to pic-
ture tube. 
See defects of the hori-
zontal sweep section # I. 
Picture tube. 

Deflection Defects 

1. Barrel distortion of picture 
or Keystoning (picture nar-
row at top or bottom or 
side). 

2. Insufficient sweep width 

3. Poor horizontal linearity 
See Fig. 12 

4. Picture not centered hori-
zontally 

S. No vertical deflection 

6. Poor vertical linearity. 
Height reduced. 

7. Insufficient height. 

(a) Shorted turns of deflec-
tion yoke. 

See defects of horizontal 
sweep section # 2. 

L352 shorted 
High leakage of C370. 
Damper tube V16. 

Shorted -capacitorC3 77. 
See defects of the hori-
zontal deflection circuit 
#4. 

Defect in T301 or D301. 
See defects of vertical 
sweep section #4. 

Check capacitor C309. 
See defects of vertical 
sweep section #2. 

(a) See defects of vertical 
sweep section #3. 

Sync Defects 

SYMPTOM CHECK 

1. Picture unstable. Excessive (a) Open capacitor C353. See 
contrast, defects of Common Sync 

section # 2. 

2. No vertical sync. Hor. sync (a) C301, C302, C303, R301,  
normal. R302. 

3. No horizontal sync, vertical (a) Defect in circuits of V12, 
sync normal. V13A, and V13B. 

Audio Defects 

1. No sound. 
Picture normal. 

(a) T401, T402, T403. 
(b) Speaker. 
(c) Circuits of V17, V18, 

V19, V20, and V21. 

2. Hum or buzz. (a) Alignment of T402. 

3. Distorted sound. (a) Crystal. 
(b) Alignment of T402. 

Miscellaneous Defects 

1. Excessive contrast (a) C354 shorted see common 
sync section #1 

(b) Shorted C251, C354. 

2 Poor focus, picture very (a) C277 shorted. 
bright and no control of 
brightness. 

3. Poor focus (a) Setting of focus coil or 
switch S401-S402. 

(b) Defect in focus coil circuit 

4. Neck shadow 
See Fig. 13. 

(c) Check for open or shorted 
focus coil. 

(a) Misadjustment of focus 
coil or Ion Trap. 

(b) .Deflection yoke not for-
ward against bell of pic-
ture tube. 

5. Picture flutters (a) C251 capacitor open 

6. No picture on one oper- (a) Defective channel switch 
acing channel, or head end. 
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DETAILED ANALYSIS 

Defects of the RF and Video IF Circuits 

I. POOR PICTURE DETAIL 

(a) Misalignment of the video IF coils or the RF coils may 
cause poor detail. See Fig. 21E for the over-all response curve 
of the video IF. Check Video IF alignment RF and Oscillator 
alignment. 

(b) Any overloading of the r- f, i-f or Video amplifier stages 
will cause distortion. Check the operation of the picture control 
to see that the bias may be varied by the control. 

2. SOUND BARS IN PICTURE 

Misalignment of traps L227 and L253 may allow adjacent 
channel sound to get onto the picture tube grid causing horizontal 
sound bars in the picture. 

3. NO PICTURE, NO SOUND. RASTER NORMAL 

This condition indicates a defect in the circuits of the RF 
head end, the video IF or the detector circuits of Yl. 

Defective antenna connections. 

Defects of the Video Amplifier 

I. NO PICTURE, SOUND AND RASTER NORMAL 

Open chokes L259, L261 or L262, L263 or open capacitor 
C268 in the video amplifier circuit will cause no picture. 

2. BRIGHT PICTURE WITH BLACK UNES 

A shorted capacitor C275 will give a very bright picture with 
black lines across the picture. The picture control will have no 
effect. 

3. PICTURE DISTORTED OR SMEARED 

If the resistance of R273 has increased the picture will be dis-
torted at high values of picture control setting. 

If the resistance of R269 and R272 has increased a smeared 
picture will result. 

4. POOR DETAIL 

Misalignment of the 412 mc trap (L260, C270, C271) will 
cause a (busy background) or a trailing edge on picture elements. 

5. WEAK PICTURE WITH BLACK UNES 

If either L264 or C275 is open only a fraction of the signal will 
be coupled to the picture tube grid by the stray coupling. 

Defects of the Picture Tube Circuit 

I. NO PICTURE, NO RASTER, SOUND NORMAL 
(a) Defective picture tube. 
(b) An open brightness control (R276) circuit. 
(c) No High Voltage to picture tube. 

2. BLOOMING PICTURE AND POOR FOCUS 

A gassy picture tube will cause the picture to bloom and will 
also cause poor focus. If C277 becomes shorted the picture will 
appear fuzzy or out of focus. 

3. SOUND BARS IN PICTURE 

Parts of the electron gun structure may vibrate under the 
influence of strong loudspeaker output causing sound bars in 
the picture tube. 

Defects of the Horizontal Sweep Section 

I. NO RASTER OR DIM RASTER 

No raster indicates a lack of high voltage to the picture tube. 
This may be caused by a defect in the High Voltage Rectifier 
circuit V15, the Horizontal Oscillator VI3B or the Horizontal 
Sweep Output Circuits V14 may not be functioning properly. 
A short in the Horizontal Deflection circuits may result in low 

High Voltage to the picture tube and a dim raster. 
Width control L353 may be shorted causing low High Voltage 

to the picture tube. 

2. INSUFFICIENT SWEEP WIDTH 

Insufficient sweep width may be caused by defects in the 
horizontal deflection circuits such as shorted Width control 
L353. Low B-1- to V14. 
Check waveform at grid of V14. 

3. POOR HORIZONTAL UNEARITY 

A short in 1.352 will cause poor horizontal linearity. 
High leakage in C370 will cause poor linearity and increased 

sweep width. 

4. PICTURE WILL NOT CENTER HORIZONTALLY 

A short in C377 will increase the d-c current through the 
horizontal deflection coils which will shift the picture horizontally 
so that it may not be centered with the focus coil adjustment. 

5. NO HORIZONTAL SYNC VERTICAL SYNC NORMAL 

Check for defects in circuits of V12, V13A or V13B. 

Defects of the Vertical Sweep Section 

I. NO VERTICAL SYNC 

Check capacitors C301, C302, C303. 
Check resistors R301, R302. 

2. POOR VERTICAL LINEARITY 

If the capacitor C309 has lost its original capacity, linearity 
will be poor and height will be reduced. 

3. INSUFFICIENT HEIGHT 

If the B + voltages are low to tubes V9 and VIO the Vertical 
height will be small. 

If C308 develops excessive leakage Vertical height will be 
reduced. 

4. NO VERTICAL DEFLECTION 

Check for shorted capacitors C304, C305, C308. 
Check for open Deflection coils of yoke. 
Defective transformer T301. 
Check circuits of V9 and VIO. 

Defects of the Common Sync Section 

I. EXCESSIVE CONTRAST 

A shorted capacitor C354 on pin 1 of VII will result in excessive 
contrast which cannot be controlled by the picture control. 

2. UNSTABLE PICTURE WITH EXCESSIVE CONTRAST 

An open capacitor C353 will cause the picture to be shaky with 
excessive conerast. 

3. POOR SYNC HOR. AND VERT. WITH BRIGHT UNES 

An open capacitor C351 on pin 4 or VII will cause bright lines 
at the top and bottom of the picture and poor vertical and 
horizontal sync. 

4. NO VERTICAL OR HORIZONTAL SYNC 

Open capacitor C354 will cause no horizontal or vertical sync. 

Miscellaneous Defects 

I. BARREL DISTORTION OF THE PICTURE 

A shorted coil or shorted turns will cause barrel distortion and 
unsymmetrical trapezoidal distortion of the raster or picture. 

2. NECK SHADOW 

The deflection yoke should be pushed forward against the bell 
of the picture tube to avoid neck shadow. 

3. DISTORTED PICTURE AND REVERSE ACTION OF PICTURE CONTROL 

If C261 is shorted the picture control will have a reverse action, 
that is increasing the picture control will cause the contrast to 
diminish while decreasing the picture control will cause the con-
trast to increase. 

Audio Defects 

NO SOUND. PICTURE NORMAL 

This indicates a defect in the circuits of V17, V18, V19, V20, 
V21 or the loudspeaker. 

Misalignment of T401 or T402 may also cause no sound to be 
received. 

BUZZ OR HUM IN THE SOUND 

Misalignment of T402 secondary may cause buzz. Reverse the 
power plug in the power outlet. 

MODELS 16C110, 16C111 
16C115, 16T1, 16T2 I
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SERVICE DIAGRAM 

The alignment procedure is shown in 
table form on pages38 through 40. In 
order to accelerate the whole procedure, 
the service diagram (Figure 29) should 
be consulted. The encircled numbers 
indicate the number of the step of the 
alignment chart and the arrow points 
to the component to be adjusted. The 
generator is symbolized by a square 
with the number of the step of the align-
ment chart. The exact point of feed-in 
is indicated by the arrow connected with 
the numbered square. The oscilloscope 
is represented by the symbol of the 
cathode ray tube. The number inside 
the symbol refers to the step of the align-
ment chart. On the left side of the dia-
gram is shown the tube location inside 
the chassis so that it is easy to locate 
the correct points for connection to the 
generator and the oscilloscope. In order 
to clarify the diagram, only those parts 
of the circuits are shown which are 
needed for location of the test points. 
Within the large circles are shown the 
waveform of an average television *re-
ceiver, wherein the controls have been 
adjusted for a normal picture with cor-
rect contrast, height, width and linear-
ity. Most measurements must be made 
when a signal is being received. 
The oscilloscope of which the vertical 

amplifier has been precalibrated is used 
to make measurements at the point in-
dicated by the arrow connected to the 
individual waveshape within the circle. 
The oscilloscope is synced at half of the 
respective sweep frequency of the cir-
cuit being analyzed. 
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Cat. No. l Symbol 1 Description 

UNIVERSAL REPLACEMENT PARTS Cat. No. Symbol 

MODELS 1671, 16T2, 

REPLACEMENT 
Description 

16C110, 

PARTS 

16C111, 

LIST 

Cat. No 

16C115 

Symbol Description 
Cat. No. Symbol 

MODELS 160110, 16C111 

16C11 e 5 16T1, 16T2 

Description 

I 
g 

I 
'CAPACITOR •UCC-035 C30I, 411 -.001 mfd., 600 v., 

URD•1064 R208 RESISTOR-4paper300 ohms . 5r¡ , 34 w., 

•UCC-036 C302, 412 CAPACITOR -.002 mf., 600 v., carbon *RCW-1076 C208, 211 CAPACITOR-3.3 mf., .. 25 mf. 
*RLF-024 

•UCC-037 C4I8 
Pei," 

CAPACITOR -.003 mf., 600 v., 

*URD-1073 R216 RESISTOR- 10,000 ohms, . 5'; . .4 
w.. carbon 

*RCW-3014 C252, 253, 
254, 256, 

CAPACITOR-5000 mmf., 450 V. 
RLF-038 

*RLI -003 

L256 
L.401 

CHOKE COIL- RF coil 
COIL-Focus 

•UCC-040 C416, 311. 
354 

paper 
CAPACITOR-.01 mfd., 600 v., paper 

*URD-1081 

•URD-1097 

R409, 410 

R303. 306, 

RESISTOR-22,000 ohms . 5' ; , 4 
w., carbon 

RESISTOR-- 100,000 ohms, )4 w., car- 

257, 258, 
260, 261, 
262, 263, 

•RLI-038 
*RLI-072 

L218 
I.257, 263 
L206, 212 

COIL- Cathode choke 
COIL-Video choke coil 
COIL-Channel # 4, 1st RF, Channel 

*UCC-041 C351, 358 CAPACITOR-.02 mf., 600 v., paper 405, 320 bon 264, 266, 
*RLI-077 

#3, 2nd RF 

*UCC-045 C273, 352, CAPACITOR-.05 mf.. 600 v., paper •URE•049 R313 RESISTOR-1000 ohms, 1 w., carbon 269, 307, 1.205 COIL-Channel # 3, 1st RF 

268, 375 •URE-053 R3I2 RESISTOR-1500 ohms. 1 w., carbon 368, 401, RLI-085 L402 COIL--Choke coil 

359 •URE-061 R378 RESISTOR-3300 ohms, 1 w., carbon 40'2, 403, *RLI-093 L259, T401, COIL-Video choke 

•UCC-048 C275. 373, CAPACITOR-.1 mf., 600 v., paper URE-067 R2I5 RESISTOR-5600 ohms, I w., carbon 406, 409, R262, 267, 

374, 421, *URE-071 R423 RESISTOR-82,000 ohms, 1 w., car- 413, 415, 271 

312, 380 bon 417, 420, *RLI-096 L251 COIL -2nd video IF coil 

•UCC-050 C277 CAPACITOR-.2 mf., 200 v., paper •URE-073 R204 RESISTOR-10,000 ohms, 1 w., car- 424, 458, *RLI-097 T401 COIL -- First audio IF coil 

•UCC-052 C251. 377 CAPACITOR-.5 inf.. 600 v., paper bon 459, 460, *RLI-099 L221 COIL--Oscillator coil, Channel * 4 

•UCG-1005 C255, 259, CAPACITOR-5 mmf., 500 v., silver •URE-0131 R352 RESISTOR-22,000 ohms, 1 w., car- 461, 425, *RLI-100 L260, 270. TRAP---4.5 mc video trap 

267, 216, mica bon 426, 381 271 

218 •URR-085 R367 RESISTOR-33,000 ohms, 1 w., car- *RCW-3026 C204, 209, CAPACITOR-800 mmf., 350 v.. *RLI-106 L202 COIL -Choke coil 

•UCG-1012 C370, 280 CAPACITOR-22 mmf., 500 v., silver bon 210, 215, ceramic •RLI-108 L261 CHOKE-- Video choke 
I 

mice •UREC-087 R218 RESISTOR-39,000 ohms, 1 w., car- 217, 221, *RLI-109 L264 CHOKE--- Video choke 
I 

*UCG•1030 C408 CAPACITOR-120 mmf.. silver mica bon 222, 223, *RLI-110 L252, 253 COIL-IF coil 
I 

•UCG-2006 C212 CAPACITOR- I2 mmf.. 500 v.. silver 
mica 

URE-093 R363 RESISTOR-68,000 ohms, 1 w., car- 
bon •RCW-3027 

224, 225 
C203 CAPACITOR-680 mmf., ceramic 

*RLI-114 
*RLI-116 

L203 
L208, 215 

COIL-Trap coil 
COIL- -Channel # 6, 1st and 2nd RF I 

*UCG-2010 C405, 270 CAPACITOR 18 mmf., silver mica *URE•101 R359, 360, RESISTOR-150,000 ohms, 1 w., car- *RCY-048 C207. 230 CAPACITOR-Trimmer *RLI-117 L204 COIL - - Channel # 2; 1st RF 

•UCG-2022 C28I CAPACITOR--56 mmf., silver mica 321, 322, bon *RCY-059 C213 CAPACITOR-Trimmer capacitor *RLI-118 L2I3 COIL--Channel * 4, 2nd RF 

*UCU-002 C274 CAPACITOR-6 mmf., 500 v.. silver 323 *RCY-060 C206 CAPACITOR-Trimmer for high *RLI-119 L211 COIL- -Channel * 2, 2nd RF 

mica *URE-113 R376 RESISTOR --470,000 ohms, 1 w., car- channel trap •RLI-120 L210 COIL - - Channel # 13, 1st RF 

*UCU-028 C357, 404 CAPACITOR-100 mmf., 500 v., mica bon RDC-032 CORD--For tuning control *RLI-121 L217 COIL --Channel # 13, 2nd RF 

•UCU-036 C456 CAPACITOR-220 mmf., 500 v., sil- *URE-1040 R424 RESISTOR-430 ohms . 5' ; , 1 w., RDE-077 OVERLAY-Metal Mask *RLI-122 L452, 453, COIL -Heater choke 

ver mica carbon *RDE-078 ESCUTCHEON and TRAP DOOR 454, 455, 

*UCU-1036 C353, 364 CAPACITOR-220 mmf., mica •URE•1047 R425, 426, RESISTOR-820 ohms . 5' ; , 1 w., RDK-159 KNOB--Fawn, Models 16T2, 16C111 456, 258 

*UCU-1044 C303, 304, CAPACITOR--470 mmf., 500 v., mica 310 carbon (Brightness and Vertical Hold) RLP-016 L226, 227, COIL -- Converter plate 

363 *URE-1066 R212, 213 RESISTOR-5100 ohms . 5'; , 1 w., *RDK-168 KNOB -Brightness and Vertical Hold, 219, 218 

•UCU-1052 C366 CAPACITOR-1000 mmf., 500 v. carbon Models 16TI, 16C110, 16C115 RLX-029 L254, 255, VIDEO DETECTOR ASSEMBLY 

.10' ; . mica •URF-045 R452 RESISTOR-680 ohms, 2 w., carbon *RDK-I88 KNOB --Channel Selector, Models 1N64, 

*UCU-1520 C462 CAPACITOR-47 mmf., 500 v., mica •URP-065 R272 RESISTOR-4700 ohms, 2 w., carbon 16T2, 16C111 C265, C267 

•UCU-1528 C271 CAPACITOR-100 mmf., 500 v., mica URF-079 R270 RESISTOR-- 18,000 ohms, 2 w., car- *RDK-189 KNOB --Volume and ON-OFF, Mod- *RMC-017 CLIP - -- ¡ in. for electrolytic 

*UCU-2004 C407 CAPACITOR-10 mmf. . 5' ; bon els 16T2, 16C111 RMM-147 TUBE CUSHION, under pix tube, 2 

*UCU-2031 C356 CAPACITOR-130 mmf., 500 v., mica URF-083 1R428 RESISTOR-27,000 ohms, 2 w., car- *RDK-190 KNOB--Tuning control knob required 

*UCW-032 

UJB-001 

C201, 202 CAPACITOR-- 150 mmf., 300 v., 
ceramic 

TERMINAL STRIP" 

1 
*5-120007 

bon • 
SPEAKER-Models I6C110. 16C111, 

16C115 

*RDK-191 
*RDK-192 

KNOB -Picture control 
KNOB -Channel selector, Models 

16T1, 16C110, 16C115 

RMM-148 

RMM-149 

TUBE CUSHION, front pix tube, 1 
required 

TUBE CUSHION, top pix tube under 

*UJB-014 
*UJB-016 
*UJB-017 

TERMINAL STRIP-4 terminals 
TERMINAL STRIP 
TERMINAL STRIP-2 terminals 

*S-52707 SPEAKER-Models 16T1, 16T2 *RDK-193 

*RDK-197 

KNOB--Volume and ON-OFF, Mod- 
els16T1,16C110, 16C115 

KNOB ---Focus and Horizontal Hold 
*RMS-130 

tube support brackets, 2 required 
SPRING -Tension spring for tuning-

control cord 

*URD-015 R22I RESISTOR-39 ohms SPECIALIZED REPLACEMENT PARTS Models 16T1, 16C110, 16C115 RMS-219 STRAP----Picture tube strap assembly 

*URD-017 R257, 260, RESISTOR--47 ohms, l,4 w., carbon ROM-022 MASK---Speaker mask for Models RMS-220 CLIP--Spring grounding clip contacts 

261 *RAB -117 BACK -Cabinet back, Models 16T1, 16T1, 16T2 pix tube 

*URD-029 R420 RESISTOR--ISO ohms, )4 w., carbon 16T2 RDW-040 SAFETY GLASS RMU-055 EXTENSION SHAFT --For L352 and 

*URD-033 R273, 401 RESISTOR - 220 ohms, )4 w., carbon •RAB-118 BACK -Cabinet back, Models 115C- *REI-014 CORE-Brass screw for L210, L217 L353 

*URD-035 R408 RESISTOR-270 ohms, )4 w., carbon 110, 16C111 *REI-016 CORE---Iron core for L254 *RMU-058 SHAFT Tubular shaft on switch 

URD-037 R372 RESISTOR -33 ohms, )4 w., carbon *RAB-119 BACK -Cabinet back, Model 16C115 ',12ER-008 X45I, 452 RECTIFIER --Selenium, 350 ma. shaft for tuning 

*URD-041 R2I9, 264, RESISTOR-470 ohms, )4 w., carbon RAG-031 GRILLE--Model 16C115 *RET-003 ION TRAP RMX-169 PULLEY AND HUB ASSEMBLY-- - 

207 RAV-115 CABINET-Model 16T1, less overlay, .12HC-024 CLIP--For mounting electrolytic For tuning control 

•URD-045 R206 RESISTOR-680 ohms, 1,4 w., carbon safety glass and rubber *RHG-004 GROMMET - f'., in. chassis RRC-096 R308 POTENTIOMETER 3 meg., height 

*URD-047 R205 RESISTOR--820 ohms, )4 w., carbon RAV-116 CABINET-Model 16C110, less over- *RHG-010 GROMMET --Shock mounting RRC-127 R311 POTENTIOMETER - Vertical 

*URD-049 R255, 407, RESISTOR-1000 ohms, )4 w., carbon lay, safety glass and rubber channels *RHM-066 RING - Centering ring for shipping Linearity 

419 RAV-117 CABINET--Model 16C115, less over- pix tube RRC-128 R412, 258 POTENTIOMETER- Dual, 500 K. 

*URD-051 R377, 210 RESISTOR-1200 ohms, q w., carbon lay, safety glass and rubber channels *RHS-045 SCREW -Headless, L223, L205, L208 and 2 meg., Volume and Picture, 

*URD-053 R269 RESISTOR- 1500 ohms, 4 w., carbon RAV-118 CABINET-Model l6T2, less over- *RHS-046 SCREW---Headless, L219, L220, L22I, Models 16T I. I6T2 

*URD-057 R214, 314, RESISTOR-2200 ohms, )4 w., carbon lay, safety glass and rubber channels L222 RRC- 130 R421, 276 POTENTIOMETER -Dual, 100K, 

315 RAV-119 CABINET-Model 16C111, less over- *R1I-021 INSULATOR --- For mounting control 500K, Focus and Brightness 

*URD-065 R309, 209 RESISTOR-4700 ohms, )4 w., carbon lay, safety glass and rubber channels R1I-023 INSULATOR - Yoke RRC- 131 R412, 258, POTENTIOMETER -- Dual, 500K. 

*URD-073 R222, 403, RESISTOR- 10,000 ohms, ).4 w., car- •RCC•059 C422 CAPACITOR-.005 mf., 1000 v., *R1I-026 INSULATOR- --Grommet in high volt- S451 2 meg., Volume and Picture, Models 

368 bon paper age shield 16C110,16C111,16C115 

*URD-077 R371 RESISTOR- 15,000 ohms, 4 w., car- 
bon 

*RCC-101 C308 CAPACITOR-.025 mfd., 600 v.. 
paper 

*R1I-041 
*R1I-042 

INSULATOR - --For mounting rectifier 
INSULATOR --For interlock 

RRC-136 R305, 365 POTENTIOMETER ,Dual, 100K, 
125K, Vertical and Horizontal Hold 

*URD-081 R266, 411, RESISTOR-22,000 ohms, Y,4 w., car- RCC-102 1C359 CAPACITOR-.05 mf., 600 v:' paper RII-043 INSULATOR - For antenna terminals RRC-140 R369 POTENTIOMETER -25K, Horizon-

251, 253 bon RCC-I03 IC306 CAPACITOR-.1 mf., 200 y *RII-044 SUPPORT-- - Power cord tal Drive 

*URD-083 R364 RESISTOR-27,000 ohms, )4 w., car- RCC-104 IC373 CAPACITOR-.1 mf., 600 v. paper RJC-001 PIN-- Speaker contact pin RRW-045 R427 RESISTOR --- 1700 ohms, 5 w., w.w. 

bon RCC-105 1C375 CAPACITOR-.05 mf., 200 v. paper RJC-018 CONNECTOR --High voltage anode RRW-048 R451 RESISTOR - 4.6 ohms, 5 w., w.w. 

*URD-085 R362, 416 RESISTOR-33,000 ohms, )4 w., car- RCE-090 !C410 CAPACITOR-1 mf., 50 v., electro- connector RRW-049 R220 RESISTOR -43 ohms, 4 w. 

bon lytic •RJJ-007 1451 RECEPTACLE -For power cord. RRW-051 R454 RESISTOR - 20 ohms, Globar tern-

*URD-087 ,R302, 
1 

402 RESISTOR-39,000 ohms, ),4 w., car-
bon 

*RCE-092 C310 CAPACITOR- 30 mf., 450 v., elec-
trolytic *RJS-003 

male rivets to chassis 
SOCKET-- Octal tube socket for VII, SO - oc RRW -052 R382 

perature compensating 
RESISTOR --10.5K, Globar voltage 

*RCE-100 C379, 355, CAPACITOR-10 mf., 450 v., 40 mf., V9, V20 sensitive resistor 
•URD-089 112354, 253. RESISTOR-47,000 ohms, )4 w., car- 272 300 v., 10 mf., 150 v., electrolytic *RJS-026 SOCKET--Tube socket, octal, for V21 RRW-053 R380 RESISTOR -4000 ohms, 7 w., w.w. 

I 318 bon *RCE-110 C451 CAPACITOR-300 mf., 150 v., elec- •RJS-031 SOCKET--Tube socket for V14 RSR-002 B451 CUT-OUT - Thermal cut-out 
•URD-091 IR404 RESISTOR-56,000 ohms, ,1,4 w., car- trolytic *RJS-085 SOCKET-- -Tube socket for V16 RSW-066 S40I, 402 SWITCH - -Focus switch 

! bon *RCE•1 1 1 C452 CAPACITOR-- 125 mf., 350 v., elec- •RJS-127 SOCKET--Tube socket, 9- pin, for V3 *RTD-008 T402 TRANSFORMER --Ratio detector 
*URD-093 : R254, 256, RESISTOR-68,000 ohms, )4 w., car- trolytic *RJS-132 SOCKET---- Tube socket, 7- pin, for *RTL-096 L451 REACTOR-- -Filter 

1 259, 304, bon *RCE-112 C453 CAPACITOR-80 mf.. 300 v., elec. V12, V19 RT0-064 T301 TRANSFORMER-Vertical sweep 
' 366, 414 trolytic output 

*URD-095 R301 
1 
1 

*URD-101 ! R358 

RESISTOR-82,000 ohms, )4 w., car-
bon 

RESISTOR-150,000 ohms, 4 w., car- 

•RCE•115 

*RCN-018 

C454, 423, 
309 

C354, 361, 

CAPACITOR-20 mf., 350 v., 50 mf., 
100 v., 100 mf., 75 v., electrolytic 

CAPACITOR-.01 mf., 600 v., paper 
*RJS-133 SOCKET-Tube socket, 7- pin, shield-

ed, for V5, V6, V18 

*RT0-081 T403 TRANSFORMER-Audio output for 
Models 16T1, 16T2 

bon 419 molded *RJS-135 RT0-085 T351, TRANSFORMER - -Horizontal sweep 
*URD-103 R379, 422, 

1 355 
RESISTOR-180,000 ohms, w., car- 

bon 
RCN-019 C372 CAPACITOR-.0022 mf., 1000 v., 

molded 
*RJS-138 
*RJS-139 

SOCKET --Shock mounting, V13 
SOCKET--Tube socket, 9- pin, V7 R373. 

C372 
output 

•URD-105 R217, 277, 
: 417 

*URD-113 R258, 406, 

RESISTOR-220,000 ohms, )4 w., car- 
bon 

RESISTOR-470,000 ohms, )-4 w., car- 

*RCN-023 
RCN-025 

*RCN-029 

C376 
C361 

C265 

CAPACITOR-500 mmf., 20,000 
CAPACITOR-.01 m f. . 10'7; 600 v 
CAPACITOR-9 mmf., silver mica 

*RJS-144 

SOCKET- -Tube socket, 9- pin, minia-
turyc  for VIO 

SOCKET--Tube socket, 7- pin, for 
V4, VI, V2, V17 

*RT0-086 T403 TRANSFORMER ---Audio output for 

Models ltiC110, 16C111, 16C115 

418, 453, bon *RCN-033 C365, 367 CAPACITOR-1800 mmf., 600 V. *RJX-040 RF HEAD ---RF tuner RWL-019 1452 POWER CORD AND FEMALE 
1 373 paper *RLA-034 L201 

-END 
TRANSFORMER PLUG-For 16T1. 16T2 

•URD-121 R275, 353, RESISTOR-1 meg., 1,4 w., carbon 
I 356, 357, 

*RCN-034 C362 CAPACITOR-3900 mmf., . 10' . 
600 v., paper 

.RLC-091 1L351 
RLC-095 2.219 

-Input 
COIL -Horizontal oscillator 
COIL ---Oscillator, for Channel # 2 

RWL-021 1452 POWER CORD AND FEMALE 
PLUG --For 16C110, 16C111, 16C-

¡ 316, 361, *RCU-286 C369 CAPACITOR----6 mmf., 800 v., mica *RLC-096 L220, 207. COIL ---Oscillator, for Channel * 3, 115 
I 370, 456 

•URD•125 , R263 RESISTOR- 1.5 meg., )4 w., carbon 
*RCU-290 C305 CAPACITOR-1000 mmf., 1000 v., 

mice .12LC-097 
214 

L222 
Channel # 5, 1st and 2nd RF 

COIL for Channel * 5 
RWX-025 be SOCKET- Picture tu socket as-

sembly 
•URD-129 IR268, 351, RESISTOR- 2.2 meg., 1,4 w., carbon *RCU-294 C360 CAPACITOR--680 mmf., . 20'; , *RLC-098 L223 

-Oscillator, 
COIL ---Oscillator, for Channel # 6 

1 307. 319 
•URD-133 R201, 202 RESISTOR --3.3 meg., 1,4 w., carbon 
*URD-137 , R415 RESISTOR --4.7 meg., 1,4 w., carbon*RLD-014 

carbon 
•URD-1052 iIR211 RESISTOR-1300 ohms, . 5' ; , 34 w.. 

ECU-293 
RCU-296 
RCU-297 
*RCW-1056 

C313 
C382 
C378 
C203, 214 

500 v., mica 
CAPACITOR-18 mmf., 1500 v., mica 
CAPACITOR - 180 mmf., mica 1500 y 
CAPACITOR 56 mmf., 800 v mica 
CAPACITOR-1.5 mmf. .. 25 mmf., 

*RLC-099 

*RLD-016 
RLD-024 

L225 
L353 
L352 
0351, 301 

COIL--Oscillator, for Channel * 13 
COIL--Width control 
COIL---Horizontal linearity 
YOKE -, - Deflection 

* Parts used on previous models. 

1 carbon 500 v.. 
.URD-1062 R265 RESISTOR-3600 ohms . 5' ; , 3,¡ w., 

I I carbon 
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GENERAL DISCUSSION OF THE ELECTUNER DESIGN  

The Electuner Model 45 is a capacity tuned TV Tuner covering Channels 2 
through 6 in the first ( Lo) range and 7 through 13 in a second ( Hi) range. 
Continuous tuning is provided in each range. In order to facilitate tun-
ing, a certain amount of additional coverage above the highest and below 
the lowest tunable channel in each range is provided. The extra coverage 
is referred to es " overtravel" in this text. A two position switch, ac-
tuated by a knob concentric with the fine tuning shaft, is used to switch 
all circuits and will be referred to as the "Range Switch". 

Two tubes are employed as follows: 

Model 45-A  
1 - 6AK5 RF Amplifier 
1 - 6J6 Oscillator-Mixer 

Model 45-B  
1 - 6CB6 RF Amplifier 
1 - 6J6 Oscillator-Mixer 

A four section 180° rotation gang condenser is used for tuning. A mech-
anical drive ratio of approximately 5 to 1 is provided between the main 
tuning shaft and the gang condenser shaft. 

The following circuits are tuned in both ranges: Antenna, RF Plate, 
Mixer Grid, and the Oscillator Plate - Grid circuit. A split stator de-
sign is incorporated in the gang condenser section used for tuning the 
oscillator. All circuits are designed to track continuously through 
both the Hi and Lo ranges. 

The overall RF response from the antenna terminals to the mixer grid is 
determined in each range by the combined selectivities of a single tuned 
antenna circuit and a double tuned overcoupled inter- stage transformer 
circuit as shown in the sketches below. 

RESPONSE OF 
DOUBLE TUNED 
TRANSFORMER 

RESPONSE OF 
ANTENNA STAGE----. 

MX J 
MARKER 

L SOUND 
MARKER 

L SOUND 
MARKER 

P IX 
MARKER 

RESPONSE, 
ANTENNA TO 
MIXER GRID 

The antenna stage transformer consists of a tuned secondary suitably 
coupled to a primary designed to match a 300 ohm antenna transmission 
line. In the Lo range, the entire secondary inductance is tuned. In 
the Hi range, by means of a tap, only a part of the secondary inductance 
is tuned in conjunction with a suitable inductance shunt. The primary 
is common to both the Hi and Lo ranges. An electrostatic shield is pro-
vided between the primary and secondary to minimize the asymmetrical cap-
acitance coupling which generally impairs the balance to unbalance re-
sponse of an antenna input system. 

Two overcoupled double- tuned interstage transformers are provided, one 
for the Lo range, and a second for the Hi range. In each transformer 
low side mutual inductance is employed to provide the coupling necessary 
to obtain the required bandwidth. A 0.68 MMF high side coupling condenser 
is employed to oppose the low side mutual inductive coupling and thereby 
minimize variations of bandwidth as a function of operation frequency. 

In the Model 45B, which employs a 6CB6 RF Amplifier, a slight amount of 
inductance is intentionally introduced in series with the screen bypass 
capacitor so as to partially neutralize the input grid conductance in the 

high channels, thereby reducing the loading on the antenna transformer 
secondary. The inductance takes the form of about 3/8" of wire in each 
connecting lead of the bypass condenser. Because of the higher input 
resistance of the grid of the 6AK5, neutralization of input conductance 
is not required in the Model 45A. 

The Model 45A differs principally from the Model 45B in Hi range perfor-
mance. The use of the 6AK5 in the Model 45A results in an increased gain 
and lower noise factor in channels 7 - 13. However, because of the dif-
ference in grid loading and interelectrode capacities the tubes are not 
directly interchangeable. Attempts at substitution of the 6AK5 for the 
6CB6 or vice versa will result in considerable mistracking of the antenna 
and RF tuning and in some instances may produce instability in the RF 
amplifier section. 

The oscillator stage utilizes one triode section of the 6J6 in a stable 
low drift Colpitts circuit. Circuit parameters have been chosen to guar-
antee satisfactory operation over a wide range of operating yoltages. 
Sufficient oscillator injection is provided to the mixer stage to accom-
odate power line voltage fluctuations and variations in +B caused by AGC 
action in normal receiver applications. The oscillator operates above 
the signal frequency in both ranges. 

The mixer circuit uses the second triode section of the 6J6, its grid is 
tuned by a section of the gang condenser. Its plate circuit may feed 
either a series IF output coil or some form of double tuned IF transfor-
mer, depending on the receiver manufacturer's requirements. 

Various sound and picture IF frequencies are used in both the 20 Mc and 
40 Mc regions and in every instance the Electuner is tracked to the re-
quired IF of the receiver design. For any installation, the receiver 
manufacturer's service notes should be consulted for the applicable in-
termediate frequencies, inasmuch as both tracking and frequency coverage 
are involved. 

Either a shunt fed heater system or a series heater connection may be 
used. Tuners employing either system are not strictly interchangeable 
since some modification in the heater filter system is generally invol-
ved and internal connections which are not readily accessible in the 
final assembly are encountered. 

The normally recommended B+ voltage is 125V. The actual operating value 
may vary between 90 and 160 volts depending on the receiver application. 
With a B+ voltage of 125 volts and -1 volt on the AGC terminals of the 
tuner a +B drain of approximately 20 milliamperes is normal. 

In accordance with Figure 2, the following tuning adjustments are avail-
able at the top of the tuner chassis: 

Antenna trimmer; RF amplifier plate trimmer; mixer grid trimmer; oscil-
lator grid trimmer; oscillator plate trimmer; and IF adjustments. The 
recommended use of each of the adjustments is discussed in the alignment 
procedure outlines in this text. 

(1) Sweep Generator 
(2) Oscilloscope 
(3) Electronic Voltmeter 

EQUIPMENT REQUIRED FOR ALIGNMENT  
(4) RF Marker Generator 
(5) Fix and Sound IF Marker Generator 
(6) Bias supply 2-1.5 volt Dry Cells 

(7) IN 34 Crystal Detector 

MODEL 45, 
Electuner 
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SUGGESTED SUITABLE EQUIPMENT  

Sweep Generator similar to RCA type WR59A, covering frequencies of 
54 to 88 Mc, and 174 to 216 Mc with a minimum sweep of 10 Mc in any 
channel, and a 300 ohm balanced output at least . 1 volt line to line. 
Oscilloscope equivalent in vertical deflection sensitivity to DuMont 
type 208-B. 
Electronic voltmeter similar to the Voltohmyst. 
RF marker generator similar to RCA type WR-39A. 
Pix and sound IF marker generator may be crystal controlled oscil-
lators in the vicinity of 25.75 Mc and 21.25 Mc ( actually whatever 
frequency receiver manufacturer lists as the correct pix and sound 
IF frequency for the particular set in question). As alternates, 
either a second WR-39-A or an all wave signal generator of suitable 
accuracy may be used to supply IF markers. 

EQUIPMENT SET-UP See Fig. 1 

DISCUSSION OF EQUIPMENT SET-UP  

In reference to Figure 1, the following precautions should be taken in 
making the equipment set-up. 

(1) The detector circuit should be so constructed as to maintain leads as 
short as possible. Connection of the detector circuit to the 1st IF 
grid terminal ( See Fig. 1 for location) should also be made with short 
leads. 

(2) Shielded leads should be used in making the following connections to 
reduce hum and synchronous voltage pick-up. 
(A) The lead for observation of the RF response from the scope isol-

ating resistor ( 10 K ohms located at the tuner " looker point") 
to the RF output switch position of the scope switch. 
The connection from the IF detector circuit output to the IF 
switch position of the scope switch. 
The connection from the sweep generator to the horizontal input 
of the scope. ( Use externally generated sweep instead of internal 
oscilloscope sweep in order to obtain synchronization). 

(3) The single pole double throw " Scope Switch" should be located at the 
vertical input terminals of the scope. This switching arrangement 
will permit observation of either the IF response or the overall RF 
response. The aforementioned positions will be referred to in sub-
sequent text as the " IF" and "RF" positions respectively. 
The marker generator coupling condenser should be as small a value as 
possible to prevent any effect on tuner response, but must be large 
enough to permit easy observation of markers on either the IF response 
or overall RF response. ( Approximately 2 or 3 MMF should be satis-
factory in most cases. 
For all tuner alignment tests which are outlined in this text, remove 
the second IF amplifier tube from the receiver, or bypass its plate 
circuit with approximately 1000 MMF to prevent coupling back from the 
receiver IF system. 
In all of the following tests the oscilloscope vertical gain should be 
as close to maximum gain as possible, consistent with hum and synch-
ronous voltage interference limitations. This precaution will allow 
the use of low levels from RF Sweep Generator and increase the visib-
ility of IF end RF markers. 

(4-) 

(B) 

(C) 

CHANNEL 

13 
7 
6 
2 

PROCEDURE FOR 

OVERTRAVEL  

OVERTRAVEL  

+4.5 mo 
-4.5 Mc 
+1.5 mo 
-3.0 tic 

OSCILLATOR ALIGNMENT 

CHART FOR OSCILLATOR COVERAGE 

MARKER FREQ. MC OSC END FREQ. MC 

215.75 
175.25 
84.75 
56.75 

(215.75 +Pix IF) 
(175.25 +Sound IF) 
( 14.75 +rix IF) 
( 56.75 +Sound IF) 

CHANNEL 
2 

5 
6 
7 
8 
9 

lo 
11 
12 
13 

REFERENCE DATA TV ALLOCATIONS 

NO! PICTURE CARRIER Mc  
55.25 
61.25 
67.25 
77.25 
83.25 

175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

SOUND CARRIER Mc  
59.75 
65.75 
71.75 
81.75 
87.75 

179.75 
185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

MODEL 45, 
Electuner 

The design of all Electuners is such that the oscillator will automat-
ically track, separated by IF, with the tuning indicator dial calib-
ration in each range when the total oscillator frequency range is ad-
justed to tune the channel assignments of 7-13 and 2-6 plus and minus 
the additional frequency coverages listed in the overtravel chart above. 
In other words, it is only necessary to set the oscillator to prescribed 
end points in each tuning range for proper tuning. 

In making adjustments of oscillator tuning it should be noted that any 
change in the setting of the Hi range oscillator trimmer will also af-
fect the Lo range oscillator tuning. However, because of the switching 
arrangements. adjustments of the Lo range oscillator trimmer will not 
affect the Hi range oscillator frequency adjustment. 

A step by step outline of oscillator adjustments based on an equipment 
set up as shown in Fig. 1 and related to the tuning elements illustrated 
in Fig. 2 follows. For purposes of illustration only a sound IF of 21.25 
Mc and a picture IF of 25.75 mo are assumed. For any actual receiver ap-
plication consult the set manufacturer's service notes for the exact IF's. 

HI RANGE OSCILLATOR ALIGNMENT  

It must be noted that there is a slight shift of the oscillator frequency 
in the Hi range only when the bottom cover shield is removed from the tuner. 
Generally, if the oscillator overtravel is correctly adjusted at the low 
end of the Hi range with the cover off, a frequency shift of about . 1 to 
.2 Mc to a higher frequency is encountered when the cover is mounted in 
place. Therefore, final checks must be made with the shield cover in 
place. 

(1) Align oscillator frequency at low end of Hi range as follows: 

Remove bottom cover. Turn tuner range switch to Hi range. Rotate var-
iable condenser of tuner to maximum capacity ( counter clockwise rotation 
of fine tuning knob). Turn sweep generator to channel 7. Adjust sweep 

width to maximum. Feed in an RF marker generator frequency of 175.25 Mc. 
Set scope switch ( Fig.1) to IF output position. Inject required sound IF 
marker ( 1.e. 21.25 Mc). Using a non-metallic alignment tool ( bakelite or 
plastic) vary the spacing of the turns of the Hi range oscillator coil 
(See Fig.2) so as to make the RF and IF markers coincide on the IF res-
ponse curve viewed on the oscilloscope. Replace tuner bottom cover, and 
note any frequency shift between markers. Remove tuner cover and make a 
compensating adjustment if necessary, and repeat until proper oscillator 
setting is obtained. Increasing the separation between turns will raise 
the oscillator frequency. Conversely pushing turns closer together will 
lower the oscillator frequency. 

°John P. Rider 
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(2) Align Oscillator frequency at high end of Hi range as follows:  

With the bottom cover in place, rotate the tuner variable condenser to 
minimum capacity ( maximum clockwise rotation at the fine tuning knob). 
Turn sweep generator to channel 13. Feed in en RF marker generator freq-
uency of 215.75 Mc and an IF picture marker ( 1.e. 25.75 Mc). Adjust the 
oscillator grid trimmer ( Hi range Osc. trimmer Fig.2) to make the RF and 
IF markers coincide on the IF response curve viewed on the oscilloscope. 

(3) Repeat steps ( 1) and ( 2) until proper end frequencies are reached at 
maximum and minimum capacity settings of the variable condenser. This 
completes the Hi range oscillator tuning. 

LO RANGE OSCILLATOR ALIGNMENT  

(4) Align oscillator frequency at low end of Lo range as follows: 

Remove bottom cover of tuner and turn the range switch to Lo range set-
ting. Rotate variable condenser of tuner to maximum capacity ( max. coun-
ter clockwise rotation of fine tuning knob). Turn sweep generator to 
channel 2. Feed in an RF marker generator frequency of 56.75 Mc and a 
sound IF marker ( 1.e. 21.25 Mc). Using a non-metallic alignment tool, 
vary the spacing between turns of the Lo ranee oscillator coil ( See Fig.2) 
to make the RF and IF markers coincide on the IF response as viewed on the 
oscilloscope. 

(5) Align oscillator frequency at high end of Lo range as follows:  

Rotate the tuner variable condenser to minimum capacity ( maximum clock-
wise rotation of the fine tuning knob). Turn the sweep generator to chan-
nel 6. Feed in an RF marker generator frequency of 84.35 Mc and an IF 
picture marker ( 1.e. 25.75 Mc). Adjust the oscillator plate trimmer ( Lo 
range osc. trimmer - Fig. 2) to make the RF and IF markers coincide on the 
IF response as viewed on the oscilloscope. 

(6) Replace cover on tuner and recheck alignment of steps ( 4) 
making slight adjustments if necessary. 
(7) Recheck all four oscillator frequencies as per steps ( 1), ( 2), ( 4), 
and (5) for final recheck. 

and ( 5) 

PROCEDURE FOR RF PASSBAND ALIGNMENT 

Since continuous tracking over each entire range ( hi and Lo) is functional 
to the Electuner design, the tracking problem is simplified to the extend 
that alignment of only four channels, that is 2 and 6 in the Lo range, 
and 7 and 13 in the Hi range automatically results in alignment of all 
channels from 2-13 inclusive. 

ACCEPTABLE RF PASS BANDS AND TRACKING  

Before undertaking RF pass band alignment, it is advisable to check osc-
illator coverage as per steps ( 1) through (7). 

In order to check alignment of the RF pass bands, an equipment set up as 
per Fig. 1 is required. Refer to Fig. 2 for location of the various RF 
coils and trimmer capacitors mentioned in the following alignment proced-
ure. 

In checking RF pass bands it is important that all extra capacity at the 
antenna input terminals be kept at a minimum. Short leads from the sweep 
generator are necessary and if any form of clips are used, the clips should 
be separated as much as possible. The sweep generator should be fed in 
directly at the antenna terminals of the tuner, and the antenna feed line 
from the rear of the receiver disconnected from the tuner. 

(8) Align Channel 7 RF Pass Band as follows:  

Remove the tuner bottom cover and with the tuner range switch set for Hi 
range reception turn the fine tuning knot so that the pointer is at chan-
nel 7 on the dial calibration. Set the sweep generator to channel 7. 
Feed in a channel 7 RF picture marker signal of 175.25 Mc and an IF pic-
ture marker ( 1.e. 25.75 Mc). With the scope switch ( Fig. 1) at IF output 
adjust the fine tuning knob so that the RF and IF markers coincide on the 
IF response as viewed on the oscilloscope. Leave the fine tuning in the 
latter setting for the remainder of channel 7 RF pass band alignment. 
Switch the scope switch to the RF output position. If the RF response 
differs noticeably from those illustrated under the heading of acceptable 
RF passbands shown above, proceed as follows:--Adjust the inductance of 
the Hi range RF plate coil ( See Fig. 2) and then the Hi range mixer grid 
coil for proper bandwidth and the Hi range antenna coil for symmetry. In 
determining bandwidth, it will be necessary to adjust the RF marker gen-
erator alternately between the channel 7 picture and sound carrier freq-
uencies 175.25 Mc and 179.75 Mc respectively. Proper alignment of the RF 
coils is attained when a slight variation of the inductance of either the 
RF plate coil or mixer grid coil results in a frequency shift of the en-
tire rnsponse and no noticeable narrowing of bandwidth. When the antenna 
coil is properly adjusted, a slight variation of its inductance will cause 
both response peaks to rock slightly. If only one peak moves, the antenna 
is staggered away from the center of the passband. The inductance of the 
Hi range coils is controlled by pushing the respective coils on and off 
brass studs. Pushing any coil on to the stud will decrease its inductance 
(raise the frequency) and conversely pulling the coil away from the stud 
increases its inductance. The bandwidth of the response in channel 7 in-
terstage transformer is controlled by the lead dressing of the returns of 
the RF plate coil and mixer grid coil with respect to the cut-out or win-
dow in the RF shield plate. If the ground ends of both coils are pulled 
out so as to cross the window, the coupling increases end a greater sep-
aration or peaks is encountered. For maximum gain the bandwidth should 
be adjusted so that the response is no greater than required to keep the 
sound and picture carrier frequencies on the peaks of the overall RF re-
sponse. After alignment replace the tuner bottom cover and observe RF 
pass band. It may be necessary to remove the cover and make a slight com-
pensating adjustment of the coils. 

(9) Align Channel 13 RF Pass Band as follows: 

With the bottom cover on the tuner, turn the fine tuning knob so that 
the pointer falls on channel 13 on the dial. Turn the sweep generator 
to channel 13. Feed in a channel 13 RF sound marker (215.75 Mc) and an 
IF sound marker ( 1.e. 21.25 Mc). With the scope switch ( Fig.1) at IF 
output, adjust the fine tuning knob so that the RF and IF markers coin-
cide on the IF response as viewed on the scope. Leave the fine tuning 
in the latter setting for the rest of the RF passband alignment proced-
ure which follows. Switch the scope to RF output position. If the RF 
response differs noticeably from the acceptable RF passbands shown, 
proceed as follows: MODEL 45, 
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Adjust the antenna trimmer, the RF plate trimmer, and mixer grid trimmer 
for proper bandpass and maximum amplitude of response. Normally the an-
tenna trimmer operates in the middle of its range; the RF plate operates 
toward maximum capacity and the mixer grid trimmer operates toward its 
minimum capacity setting ( least screw engagement). In determining band-
width, it will be necessary to shift the RF marker generator back and 
forth between the sound and picture carrier frequencies of channel 13, 
that is, 215.75 Mc and 211.25 Mc. 

(10) After aligning the RF channel 13 with the bottom cove- on the tuner, 
return to channel 7 and examine its pass band, as per step (8). A slight 
compensating change in inductance may be necessary if the trimmer settings 
were changed in step (9). Repeat the checks outlined in steps (8) and 
(9) compromising the adjustments for tilt if necessary, until satisfactory 
Hi range RF pass bands are obtained. 

(11) Align Channel 2 RF Passband as follows:  

With the tuner range switch set for Lo range reception, turn the fine 
tuning knob so that the pointer is at channel 2 according to the dial 
calibration. Set the sweep generator to channel 2. Feed in an RF marker 
signal of 59.75 Mc and an IF sound marker ( 1.e. 21.25 Mc). With the 
scope switch ( Fig. 1) at IF output, adjust the fine tuning knob so that 
the RF and IF markers coincide on the IF response as viewed on the oscil-
loscope. Leave the tuning in the latter setting for the remainder of 
Channel 2 RF passband alignment. Switch the scope switch to the RF out-
put position. If the RF passband does not appear satisfactory, in accord-
ance with the acceptable RF passbands shown, proceed as follows: 

Alternate the RF marker generator between channel 2 sound and picture 
carrier frequencies, that is 59.75 Mc and 55.25 Mc while performing the 
alignment of the RF so as to simultaneously determine proper bandwidth 
and tuning. The Lo range RF plate, mixer grid, and antenna transformer 
secondary inductance are to be adjusted by spacing their respective 
turns until the desired passband is obtained. The bandwidth of the in-
terstage overcoupled circuit may be altered by the Lo range mutual coil 
(See Fig.1). At proper alignment, slight variations of the RF plate or 
mixer grid coil inductance should cause no narrowing of the passband, and 
variations of the antenna transformer secondary inductance should cause a 
rocking of both peaks of the overall response. If only one peak of the 
response is affected by a slight change in antenna secondary inductance, 
the antenna is staggered away from the center of the double tuned circuit 
response. As regards to the Lo range mutual coil, squeezing the turns to-
gether will increase inductance and broaden the response, spacing turns 
apart will narrow the response. After alignment replace bottom cover and 
note if any compensating adjustment is necessary. 

(12) Align Channel 6 RF Pass Band as follows: 

With the bottom cover of the tuner in place, turn the fine tuning knob so 
that the pointer falls on channel 6 on the dial. Turn the Sweep generator 
to channel 6. Feed in an RF marker of 83.25 Mc and a picture IF marker 
(1.e. 25.75 Mc). With the scope switch ( fig.1) at IF output, adjust the 
fine tuning knob so that the RF end IF markers coincide on the IF response 

as viewed on the oscilloscope. Leave the tuning at the latter setting 
for the remainder of channel 6 alignment. Switch the scope switch to the 
RF output position. If the RF response is not satisfactory as per the 
illustrations, proceed as follows: 

Alternate the RF marker generator between channel 6 sound and picture car-
rier frequencies, that is 87.75 Mc and 33.25 Mc as required while per-
forming the alignment so as to simultaneously determine bandwidth and tun-
ing. Remove the bottom cover of the tuner and slightly alter the induct-

MODEL 45 
ance of the Lo range RF plate and mixer grid coils and antenna secondary 
bearing in mind that Channel 2 response will be altered. Therefore, keep 
the changes at a minimum. 

(13) Return to channel 2 and examine its passband as per step ( 11) and if 
tilt is excessive, select a compromise tuning of the Lo range coils which 
gives satisfactory passbands in both channels 2 and 6 with the tuner bot-
tom cover in place. 

SERVICE NOTES  

(1) Tube replacement  

In replacing defective tubes in the Electuner, use the same tube 
called for by the receiver manufacturer's Service Notes. Do not 
to substitute alternate pentode types such as the 6AC5, 6BC5, or 
for the tvpe 6CE6 RF amplifier in the Model 45-B. Similarly, in 
45 -A, use only type 6AK5 'tubes in the RF amplifier socket. 

In general, RF amplifier tubes may be replaced by the same type without 
the need of tuner RF realignment. An occasional extreme limit tube may 
be encountered which will call for a minor correction of the antenna 
trimmer setting. However, in the latter event, it will undoubtedly be 
found more expedient to select another tube and avoid the necessity of 
aligning the RF pass bands. 

In replacing type 6J6 tubes, check for injection voltage at the "Looker 
Point" ( Fig.1) to determine that adequate oscillator injection voltage 
is provided to the mixer grid. Use a Voltohmyst or equivalent vacuum 
tube type voltmeter. Normal injection should be at least -2.0 volts. 
Some variations of tube capacity will be encountered from one 6J6 to 
another. The capacity variations will affect the oscillator coverage and 
tracking to some extent. If after replacement of the 6J6, an air check of 
the receiver indicates that the end channels 2, 6, 7, and 13 to be within 
the tuning range and in agreement with the dial calibration, no oscillator 
adjustments are necessary. Minor changes of oscillator tuning range due 
to tube capacity variation may be accommodated by the oscillator grid 
trimmer. Adjustment should be made with the receiver tuned in the vicin-
ity of channel 13. 

type as 
attempt 
6AK5 
the Model 

(2) Replacement of Parts. 

Any component replacement should be made with parts of equivalent phy-
sical size and value within the specified tolerance. All Hi range series 
pads are specified to be within +5% of published values. Replacement of 
any component in frequency determining circuits should be followed with an 
electrical check of oscillator coverage and RF alignment as outlined in 
these notes. 

The gang condenser is closely tracked from secticn to section and also to 
a prescribed capacity vs. rotation curve. Any attempt to alter the cap-
acity to favor any one channel will disturb other channels in both ranges. 

In working inside the tuner, every caution should be exercised to avoid 
bending the gang condenser plates. 

(3) Drive Cord Replacement. 

Figure 3 illustrates the details of the drive cord arrangement. Details 
of cord length, stringing and fastening are shown. The details must be 

adhered to closely in order to avoid slippage, excessive torque, and wear. 
The cord should be of the fibre glass core, nylon braid variety. 

©John F. Rider 
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ITEM NO DESCRIPTION ITEM NO. DESCRIPTION 
IttLISTORS -- CARBON 1/2 WATT C25 100 MMF t20% GP CERAMIC 

.68 MMEt207.STACKPOLE TYPE GA1 R-1 11,500 OHM t10%_ 026 
R2 10,000 OHM 1'10% C27 800 MMF MIN. DISC CERAMIC 
R3 6,800 OHM ±20% COIL.5 

R4 6 OHM ±20% T-1 LO-BAND ANT. TRANSFORMER 

R5 100,000 OHM 1'20% L-1 HI- BAND ANT. TRANSFORMER 

R6 10,000 OHM 110% L2 H1- BAND RE. PLATE 
R7 22,000 OHM t20% L3 HI- BAND MIXER GRID 

R8 1(1000 OHM 110% 4 LO-BAND R F PLATE 

R9 10.000 OHM t10% 5 LO-BAND MIXER GRID 
L6 LO-BAND COUPLING 

CAPACITORS L7 LO-BAND OSCILLATOR 

C-1 to 5 VARIABLE CONDENSER Le HI- BAND OSCILLATOR 

C6 29.0 MMF 1"5% N150 CERAMIC L9 HEATER CHOKE 

C7 100 MMF t20% GP CERAMIC L10 I.F COIL ASSEMBLY 

C8 1-3 MP* CERAMIC TRIMMER LI1 RE CHOKE 

69 1-3 MMF CERAMIC TRIMMER 
610 800 MMF MIN DISC CERAMIC 1,11$CLLANEQV5 
CII 800 MME MIN. DISC CERAMIC V 1 --< 

TUBE- 6AK5 (MODEL A) 
012 100 MMF t20%GP CERAMIC TUBE- 60E16 ( MODEL B) 
613 14.5 MMF ±5% NPO CERAMIC V2 TUBE - 6J6 
614 t-3 MME CERAMIC TRIMMER S-1to5 SLIDE SWITCH ( TWO POSITION) 
C15 100 MAW 1:20% GP CERAMIC 
C16 16.5 MMF ± 5% NPO CERAMIC 
C17 3.3 MME±20% STACKPOLE TYPE GAS 
C18 33 MME 110% GP CERAMIC 
619 2-12 MME CERAMIC TRIMMER 
C20 10 MMF ± 10% N750 CERAMIC 
C2I 12.5 MME ±5% N470 CERAMIC 

022 1-3 MMF CERAMIC TRIMMER 
023 800 MME MIN. DISC CERAMIC 
024 BOO MME MIN. DISC CERAMIC 
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GENERAL 

INDEX 

SPECIFICATIONS   

TOP VIEW — TUBE LAYOUT. .   

TRIMMER LOCATIONS  

TROUBLESHOOTING.   

VOLTAGE MEASUREMENTS . .   

Picture Area   139 square inches 

Tubes   Nineteen plus two rectifiers 

Speaker  Model 745, 747 tg 748 - 5- inch P.M. 
(3.2 ohm V.C.) 
Models 750/751/760/761 - 8- inch 
P.M. ( 3.2 ohm V.C.) 

Antenna  Built-in cabinet antenna with pro-
vision for external antenna using 
300-ohm transmission line. 

Tuning  Two step range selector plus manual 
station tuning adjustment. 

Tuning Range   Twelve channels in two ranges. 

1st Range 2nd Range 
Fre- Fre-

C hanne 1 quency Channel quenc y 
No. ( mc) No. (mc) 

2 54-60 
3 60-66 
4 66-72 
5 72-82 
6 82-88 

7 174-180 
8 180-186 
9 186-192 

10 192-198 
11 198-204 
12 204-210 
13 210-216 

Intermediate Frequency 
Picture carrier  26.25 mc 
Sound carrier   21.75 mc 
Intercarrier sound system. . 4.5 mc 

Power Supply   105-125 V. 60 cycles AC 

Power Consumption  

Model Differences  

SOO OHM 

ANTENNA 

TRANSMISSION 

LINE 

ST RF AMP 

68C 5 

16AG5) 

—a-

2ND RF AMP 

ARCO 

(6A65) 

200 Watts 

Model 745 - Wood table model finished in mahogany 
Model 747 Pyroxylin covered table model finished in mahogany brown. 

Model 748 Pyroxylin covered table model finished in mahogany blonde. 
Models 750/760 - Wood consolette finished in mahogany. 
Models 751/761 - Wood consolette finished in limed oak. 

VOLUME 

BRIGHTNESS 
CONTROL 

1 
POWER -PICTURE 

CONTROL 

PAGE 

1 
3 
3 
5 
6 

RANGE SELECTOR 

CHANNEL SELECTOR 
FINE TUNING 

ARXER /0SC 

6./6 

AUDIO IF 

AMP 

6AU6 

FOI OCT 

SALO 

AUDIO 

AMP 

GAYS 

AUDIO 
OUT PU 

6.05 

Chassis D919120 

TVONION8 

SWITCH 

T IF AMP 

6Aue 

Fie. 1. Functiunal block dinér ,Im. 

2 ND IF AMP 

6Au6 

LOW VOLTAGE 

SUPPLY 

5v4G 

3 RD IF AW 

("AUG 

IDEO DE T 

1 51 VIDEO 
AMP 

I2 Au 7 

2ND VIDEO 

AMP El 

1ST SYNC 
SEPARATOR 
f2 Au 7 

SOUND 

PHONO INPUT 

SYNC AMP el 2110 

SYNC SEPARATOR 

12AUT 

'ARIZ ONTAL 

OSC 

SNT.GT 

VERTICAL I VERTICAL I 

RI  OSC  P AMP 

6.15-UT 690.6T 

HORIZONTAL AMP 

A DAMPER 
6806-G, 8 6Ws - GT 

CARE OF THE KINESCOPE WINDOW 

The window in front of the picture tube is made of safety 
glass, hence may be cleaned by any of the conventional window 
cleaning processes. Abrasive or strong solvent type cleaning 
solutions that may scratch the glass or damage the cabinet 
finish, however, should be avoided. 

HIGH VOLTAGE WARNING 

Operation of the receiver chassis outside of the cabinet in-
volves a shock hazard. An interlock in the line corddisconnects 
the power when the back cover is removed. The HIGH VOLT-
AGE supply, while of low current capacity, operates at a 11,000 
volt potential Exercise all normal HIGH VOLTAGE precau-
tions while working this equipment. 

KINESCOPE HANDLING PRECAUTIONS 

The kinescope housing provides adequate protection against 
possible tube implosure while in the cabinet. Do not expose the 
kinescope or handle it in any way without providing personal 
protection in the form of shatterproof goggles and heavy gloves. 
The kinescope should be handled by qualified personnel only. 

The kinescope envelope encloses a high vacuum and with 
the large surface area of glass involved, the stresses set up, 
particularly at the front rim of the tube, are considerable. An 
abnormal handling stress, accidental blow at a highly stressed 
surface, or even a scratch on the surface of the tube could 
cause it to implode or collapse with destructive violence. 

NON-OPERATING CONTROLS ADJUSTMENTS 

The "non- operating" or screw-driver adjustments normally 
will require an occasional minor adjustment if any circuit work 
or tube changing is required. A test pattern, generated either 

ir locally in the shop or obtained from a television station is rec-
ommended for best results. Normal picture contrast and bright-

T ness should be maintained during the following adjustments 
for best results. 

HORIZONTAL HOLD, VERTICAL HOLD, HORIZONTAL 

OSC., BRIGHTNESS AND FOCUS ADJUSTMENTS 

1. Set the HORIZONTAL and VERTICAL HOLD controls 
for a steady test pattern. Should the HORIZONTAL HOLD con-
trol fail to hold the test pattern in the normal manner, set the 
HORIZONTAL HOLD control in the center of its range and 

92X1027 adjust the HORIZONTAL OSC. ADJ. screw on the under side of 

the chassis for horizontal sync. (See Fig. 11 for location). If 
the adjustment of the top slug has been tampered with, turn the 
top screw to its top limit and adjust the bottom slug for sync. 

REC 

102 

2. The focus adjustment may be made with or without the 
aid of a TV station. If a test pattern is available, adjust the 
receiver for best picture and set the FOCUS control for best 
picture detail, watching the wedges of the test pattern. If no 
signal is available, turn the picture control counter-clockwise, 
advance the brightness control until the scanning lines just be-
gin to show distinctly and adjust the FOCUS control for sharp 
clean lines. Note that a misadjustment of the ion trap or focus 
coil positions may prevent even focusing over the entire raster. 

HORIZONTAL VERTICAL VERTICAL HORIZONTAL HORIZONTAL HORIZONTAL 

CENTERING FOCUS LINEARITY OUGHT HOLD DRIVE HOLD LINEARITY a.m. 

Fié. 2. Hear chassis view, location 
of " non-operatiné" controls. 

HORIZONTAL — DRIVE, — LINEARITY, 

— CENTERING AND WIDTH ADJUSTMENTS 

1. Advance the 
HORIZONTAL DRIVE 
control (clockwise) as 
far as possible with-
out causing fold over 
of the test pattern. 
(Vertical white line.) 
Insufficient horizontal 
drive will cause low 
second anode voltage 
with consequent loss 
of picture brilliance. 

2. Set the WIDTH 
control so that the 
test pattern fits the 
horizontal dimension 
of the kinescope es-
cutcheon. A minor 
adjustment of the 
focus coil position 
may be required to 
recenter the pattern. 

3. Set the HORI-
ZONTAL LINEARITY 
control so that the test 
pattern is symmetri-
cal from left to right. 
A slight readjustment 
of the HORIZONTAL 
DRIVE control may 
be necessary when 
making this adjust-
ment. 

HORIZONTAL DRIVE 
CONTROL MISADJUSTMENT 

Fleury 3. 
WIDTH CONTROL 
MISADJUSTMENT 

HORIZONTAL CENTERING 
MISADJUSTMEN1 

HORIZONTAL LINEARITY 
CONTROL MISADJUSTMENT 

Pire 6. 

MODELS 745, 70, 748, 750, 
751, 760, 761, Ch. D919120 
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VERTICAL - CENTERING,- LINEARITY, 
AND HEIGHT ADJUSTMENTS 

HEIC HT CONTROL 
MISADJUSTMENT 

Fire 7. 

VERTICAL CENTERING 
MISADJUSTMENT 

Figure 8. 

VERTICAL LINEARITY 
CONTROL MISADJUSTMENT 

Fiéure 9. 

1. Set the HEIGHT 
control so that the 
test pattern fits and 
centers in the vertical 
dimension of the 
kinescope escutcheon. 
A minor adjustment 
of the focus coil posi-
tion may be required 
to recenter the pat-
tern. 

2. Set the VERTI-
CAL LINEARITY con-
trol for a symmetri-
cal test pattern in the 
vertical dimension. A 
slight readjustment 
of the HEIGHT con-
trol may be required 
when making this 
adjustment. 

Note - The sequence of "non-operating" control adjust-
ments outlined above is suggested as a convenient method of 
approach and not an arbitrary procedure. Variations of the 
procedure is permitted to obtain the final result. 

DISMANTLING FOR KINESCOPE REPLACEMENT 

OR ALIGNMENT ADJUSTMENTS 

1. Remove the three front panel control knobs by pulling 
them straight from their shafts. The dual control knob must 
be removed in two pieces, removing the center unit first. 

2. Remove the back cover discbnnecting the cable con-
nector for the phono socket and switch mounted on the back 
cover. Note that the line cord and half of the interlock con-
nector come along with the back cover. 

3. Disconnect the speaker and remove the two wood screws 
holding the antenna terminal strip bracket to the cabinet. Note 
that for the table models the speaker will have to be removed 
to clear the picture tube. 

4. Remove the five chassis bolts holding the receiver 
chassis in the cabinet and slide the entire assembly from the 
cabinet. The KINESCOPE is now accessible for replacement 
or adjustment. 

REMOVING THE KINESCOPE 

Refer to the warning KINESCOPE HANDLING PRECAU -

TIONS. Read all warning notices on both tube and carton. Fol-
low the dismantling instructions above to expose the KINES-
COPE and proceed as follows: 

1. Disconnect the KINESCOPE SOCKET at the base of 
the kinescope. 

2. Disconnect the high voltage anode lead. 

3. Slip the ION TRAP from the neck of the tube past the 
kinescope base connector. 

4. Measure the distance from the front edge of the steel 
band to the face of the tube. Keep this dimension handy for 

installation of a new tube. 

5. Remove the steel band at the front rim of the kinescope 
and carefully slip the neck of the kinescope out of the FOCUS 
COIL and DEFLECTION YOKE. If the tube fails to slip out 
smoothly, investigate and remove the cause of the trouble. 
Do not use.force. 

DEFLECTION DEFLECTION REAR SUPPORT 
VOICE VOICE ADJ MTG. 

FOCUS COIL 

ION TRAP 

KINESCOPE 
SOCKET ------

FOCUS COIL 
ADJ 

( 3 SCREWS ) 

REAR SUPPORT 

Fits. 10. Kinescope mountlné detail. 

STEEL 
BAND 

ANODE 
CONTACT 

KINESCOPE 

umœs 

INSTALLING AND ADJUSTING THE KINESCOPE 

1. Wrap the RUBBER STRIP around the front rim of the 
kinescope and position the tube so that the anode contrast is 
located at the left side of the tube as viewed from the screen. 

2. Slip the neck of the kinescope through the REAR SUP-
PORT, DEFLECTION YOKE and FOCUS COIL and seat the 
tube firmly against the REAR SU9PORT. If it fails to slip into 
place smoothly, investigate and -emove the cause of the trouble. 
Do not force the tube. Check the distance from the face of the 
tube to the front edge of the steel band. Refer to the measure-
ment made in step 3 above. If this dimension is off; loosen 
the two REAR SUPPORT MTG. screws, position the tube cor-
rectly and fasten the steel band firmly about the rim of the tube. 

3. The REAR SUPPORT must seat firmly against the 
flare of the tube and be securely anchored in place by the two 
REAR SUPPORT MTG. screws. Check the SPRING CONTACT 
grounding the outer coating of the kinescope tube. A high pot-
ential is developed on the outer coating of the tube if this 
contact is faulty. 

4. The DEFLECTION YOKE must seat firmly against the 
flare of the kinescope. Check by loosening the single DEFLEC-
TION YOKE ADJ. screw and pushing the DEFLECTION YOKE 
forward as far as it will go. Take up the slack in the screw 
temporarily to hold the coil in place. 

5. Slip the ION TRAP ov.er the neck of the tube; the arrow 
points toward the face of the tube. 

6. Reconnect the KINESCOPE SOCKET and anode connector 
and turn on the receiver. 

7. After allowing a few minutes for warm up, turn up the 
BRIGHTNESS control and set the ION TRAP for maximum 
raster brilliance, backing off the brightness control adjustment 
as the maximum point is approached. The ION TRAP must be 
rotated about the axis of the tube as well as shifted along the 
neck of the tube to obtain the proper setting. The arrow on the 
ion trap will generally point at the HV anode connector when 
properly positioned as far as rotation is concerned, hence a 
rough setting may be obtained immediately with this type of trap. 

With the BRIGHTNESS control set for slightly above average 

brilliance and the PICTURE control full counter-clockwise, ad-
just the FOCUS control until the line structure of the raster is 
clearly visible and reajust the ION TRAP for maximum ras-
ter brilliance. The final touches on this adjustment should be 
made with the BRIGHTNESS control at the maximum position 
with which good line focus can be maintained, then back off the 
setting of the BRIGHTNESS control until the retrace lines 
disappear. 

8. Check the position and appearance of the test pattern. 
If the test pattern is off center or shadowed at the corners 
(Electron beam striking the neck of the tube), adjust the three 
FOCUS COIL ADJ. screws for a centered, evenly illuminated 
raster. Note that the three spring loaded adjustment screws 

tilt the focus coil to shift the position of the raster on the face 
of the kinescope. Do not turn all three screws up tight, use 
them to tilt the FOCUS COIL only. 

CAUTION - It is not necessary to tilt the focus 
coil excessively. Excessive tilt may snap the 
neck of the kinescope if sufficient force is used. 

• The position of the test pattern may also be shifted by ro-
tating the focus coil. To rotate the coil, loosen the two knurled 
nuts holding the coil to the mounting plate. Tighten the nuts 
after the adjustment has been made. 

9. If the lines of the raster are not horizontal or square 
with the escutcheon, loosen the DEFLECTION YOKE ADJ. 
screw and rotate the DEFLECTION YOKE until this condition 

is obtained. Tighten the adjustment. 
10. Follow the procedure under NON-OPERATING CON-

TROL ADJUSTMENTS and make any minor adjustments of the 
FOCUS COIL or DEFLECTION YOKE necessary to obtain the 
desired results. The final adjustment of the focus coil should 

leave the test pattern approximately centered. 

MEASUREMENT OF H.V. POTENTIAL ON 

KINESCOPE ANODE 

The second anode potential will be approx. 11,000 V. on a 
receiver that is functioning properly. Since the high potential 
for the kinescope anode is obtained from the horizontal output 
transformer, the "non- operating" control adjustments outlined 
above must be made or be known to be in proper adjustment 
before the H.V. measurement will have any meaning. Improper 
operation of the horizontal sweep circuit or circuit faults in 

the high voltage filter will generally account f9r an abnormal 
anode potential. If the anode potential is low, check the HORI-
ZONTAL DRIVE adjustment outlined above. 

CAUTION HIGH VOLTAGE 

Do not use hand held flexible test leads when 
making the following measurement. Keep the 
hands clear of the circuit during measurement. 
A 11 KV. potential exists in this circuit. Exer-
cise all normal high voltage precuations. 

1. Connect a 50-megohm resistor string in series with a 
300 microampere meter. Connect the free meter terminal to 
the chassis and the high side of the resistor string to the anode 
cap of the kinescope. The connection to the anode cap may be 

MODELS 745, 747, 74J, 750, 
751, 760, 761, Ch. D919120 

made with a fine wire slipped under the connector. Make up 
the resistor string with 5-megohm one or two watt resistors to 
provide a safety factor for voltage breakdown. If 5-megohm 
resistors are used, a total of ten will be reçuired to obtain the 
50 megohms. Make the setup self-supporting and allow ade-
quate clearance between the resistor string and chassis parts 
to prevent high voltage breakdown. 

2. Turn on the receiver and set the BRIGHTNESS and 
PICTURE controls at minimum. The microammeter will read 
approx. 220 microamperes for 11,000 V. at the kinescope 
anode. The anode potential is measured in this manner (PIC-
TURE and BRIGHTNESS control at minimum; meter current 
approx. 200 microamperes) to simulate the kinescope load on 
the high voltage power supply. 

I-F AMP. ALIGNMENT PROCEDURE 

Note - The following alignment adjustments do not require 
the use of the kinescope tube. It is recommended that the tube. 
be removed if extensive alignment adjustments are to be made. 

CAUTION - Removal of the kinescope tube exposes the 
HIGH VOLTAGE anode connector contact. Keep this lead and 
contact clear of personnel servicing equipment and grounded 
objects on the service bench. Exercise all normal high voltage 
precautions while working with the exposed units. 

EQUIPMENT REQUIRED 
Signal generator covering 4 mc to 30 mc 

Electronic voltmeter 

F-M SOUND CHANNEL I-F ALIGNMENT 

1. Connect the low frequency signal generator output 
across resistor (R-118)in the plate circuit of the 12AU7 VIDEO 
DET. tube (V-104). This resistor is located at the terminal 
strip near the tube socket. 

2. Connect the electronic voltmeter between pin 7 of the 
6AL5 FM DET. tube (V-109) and chassis ground. 

3. With the signal generator (unmodulated) set at 4.5 mc. 
set the 4.5 MC LIMITER GRID ADJ. and FM DET PHI. ADJ. 
(See Fig. 11) for maximum d-c voltage as measured by the 
electronic voltmeter. Adjust the limiter grid transformer 
(T-105) before adjusting the f-m detector transformer (T-108) 
primary. Use just enough signal generator output to obtain 
approximately one volt at the electronic voltmeter. 

4. Connect the electronic voltmeter across the 1000 mmf 
condenser (C-135) at the output of the f-m detector stage and 
adjust the FM DET. SEC. ADJ. of the f-m detector transformer 
(T-108) for the null. 

5. Shift the frequency of the signal generator either side 
of 4.5 mc and touch up the FM DET. PHI. ADJ. for approxi-
mately equal peaks. Use just enough signal generator output 
to obtain one volt peaks for the best results. 

6. After completing the alignment procedure and placing the 
receiver in operation again, carefully tune in a TV test pattern 
and adjust the 4.5 MC TRAP ADJ. for maximum vertical wedge 
definition. This adjustment is located on the under side of the 
chassis and on the same coil form as the 4.5 MC LIMITER 

GRID ADJ. shown in Fig. 11. 
NOTE - The primary adjustment of T-108, the coarse fre-

quency adjustment of T-111 and the 4.5 mc trap adjustment 
may all be made through the holes in the cabinet bottom or 
chassis mtg. board. 

I-F AMPLIFIER ALIGNMENT 

1. Connect the electronic voltmeter across resistor R-118 
in the plate circuit of the 12AU7 VIDEO DET. tube (V-104). 
This resistor is located on the terminal strip near the tube 
socket. 

2. Couple the high side of the signal generator to the OSC./ 
MIXER tube (V-3) by removing its shield and slipping a tight 
fitting tube shield or length of copper braid over the bulb of the 
tube and connecting the generator lead to it. Connect the ground 
side of the signal generator to the frame of the tuning unit. 

3. Set the channel selector at channel 2. 
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4. Set the signal generator output (unmodulated) to develop 
one or two volts at the electronic voltmeter and adjust the four 
f amplifier coils, according to the following chart, for maxi-

mum d-c voltage as measured by the electronic voltmeter. 
Readjust the signal generator output as required to maintain 
the two-volt potential at the electronic voltmeter. 

I-F AMPLIFIER ALIGNMENT CHART 

Signal Generator 
Frequency 

(No Modulation) 
Adjustment 

(Refer to Fig. 11) 

24.5 Mc 
23.4 Mc 
24.6 Mc 
25.6 Mc 
21.75 Mc 

•24.5 Mc IF Adj. 
23.4 Mc IF Adj. 
24.6 Mc IF Adj. 3rd IF amp. 
25.6 Mc IF Adj. Video Detector 

21.75 Mc Sound Trap Adj. •Sound Trap 

Adj. for Null 
(Min. Voltage) 

Stage 
Adjusted 

1st IF amp. 
2nd IF amp. 

*Note; After adjusting the 21.75 Mc Sound Trap recheck the 
setting of the 1st IF Transformer (T101). 

5. Check the i-f amplifier frequency response by tuning 
the signal generator from 21 mc through 26.25 mc and observ-
ing the change in d-c voltage at the electronic voltmeter. If 
the signal generator output is set for an electronic voltmeter 
reading of 1.5 volts at the peak i-f amplifier response, the d-c 
voltage should not drop below one volt between the two peaks 
normally obtained with this i-f amplifier. If the response is 
unsatisfactory, repeat the procedure or try slight modifications 
of the recommended settings to obtain the desired response. 
Avoid resonating the coils with the iron core at the bottom end 
of the coil form. (Adjustment screw near limit of its travel). 

0 DB 

RECEIVER I.F RESPONSE 

or- PROS EQUAL 

?I-111MAX. 

APPROX. 
26 DB. 

21.15 MC 

SOUND CARRIER 

IF AMP FRED. 

4.5 MC 

26.25MC-2I.75MC).4.5 MC 

FOR SOUND I.E FRED. 

(INTER CARRER SOUND 

SYSTEM) 

LOCAL OSC FRED. 
MINUS CENTER 
FREO. OF TV 
CHANNEL. 

24.5 MC 

"LIFO" GEN. 

FREE/. 

Fig. 11. I- P amplifier response 

APPROX 602 

26.25 MC 

PICTURE CARRIER 

1.F AMP FRED. 

9261064 

If a sweep type signal generator and oscilliscope is available 
the problem of making the final adjustments will be much 
easier. Check the two carrier i-f responses, 21.75 mc and 
26.25 mc. The 21.75 mc response will be approximately 20 db 
below the peak response (Approx. 0.15 volt) and the 26.25 mc 
response will fall approximately 6 db below the peak (Approx. 
0.4 volt). Refer to Fig. 12. 

The average i-f amplifier sensitivity, when feeding the sig-
nal generator output through the receiver as described in step 
2, will run approx. 2000 to 5000 microvolts for the one volt d-c 
peak measured at resistor R-118. (Receiver's oscillator oper-
ating on channel 2.) 

•NOTE - The 1st IF amp coil (T-101) has two iron cores and must be adjusted from both top and bottom for 24.5 mc. response. 
Since this is an overcoupled transformer with a broad response, it will be necessary with this method of alignment 
to connect a 1000 ohm resistor across the primary winding (at the tuner terminals) when tuning the secondary (bottom 
core) and then connect the same resistor across the secondary winding when adjusting the primary (top) core. 

TUNER ALIGNMENT PROCEDURE 
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CARRIER vs I-F FREQUENCY CHART 

Channel Channel 
No. Freq. (mc) 

Picture 
Carrier 

Freq. (mc) 

Sound 
Carrier 

Freq. (mc) 

Receiver 
Osc. 

Freq. (mc) 

The Electuner is a capacity tuned TV tuner covering chan-
nels 2 through 6 in the first (Lo) range and 7 through 13 in the 
second (Hi) range. Continuous tuning is provided in each range. 

SAU6 In order to facilitate tuning, a certain amount of additional coy-
6 erage above the highest and below the lowest tunable channel in -0-24. MC IFADJ. 

each range is provided. The extra coverage is referred to as 
VOIFAJAP "overtravel" in this text. A two position switch, actuated by a 

knob concentric with the fine tuning shalt, is used to switch all 
23.4 me IFADA. circuits and will be referred to in this text as a " Range Switch". 

17-

SI IF AMP 

-24.5 MC IF AN 

-----2175 MC TRAP ADJ. 

920•046 -A 

Tap oies, t- r amp? t fer énnien t noint9 

Three tubes are employed as follows: 
6AG5 or 6BC5 * first r-f amplifier 
6AG5 or 6BC5 *second r-f amplifier 
636 oscillator-mixer 

* Field replacement of r-f amplifier tubes should be with 
6BC5 tubes only. After the start of Electuner production, the 
tube manufacturers reduced the transconductance (Gm) rating 
of 6AG5 tubes and designated the high Gm version as 6BC5. A 
reduction in receiver sensitivity will result unless 6BC5 tubes 
are used for replacement. The 6BC5 tube is completely inter-
changeable with the 6AG5 tube, so no socket wiring changes 
are involved. 

A three section gang condenser is used for tuning respec-
tively the 1st r-f plate circuit, 2nd r-f plate circuit, and the 
plate circuit of the oscillator. 

The antenna input system consists of two band - pass cir-
cuits. The required circuit is selected by the range switch. 
Each antenna band-pass circuit is a double tuned circuit con-
sisting of a center tapped primary coil resonated by a trim-
mer capacitor and suitably coupled to a secondary coil reson-
ated by the first r-f grid input capacity. The antenna circuits 
are designed to match a 300-ohm transmission line. 

Sketches of antenna band - pass characteristics are shown 
In Fig. 13. 
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Fie. 13. Antenna band pass characteristics 

The r-f amplifiers are used as stagger tuned amplifiers to 
provide a band pass circuit of the proper band width. In both 
Hi and Lo ranges, the plate circuit of the 1st r-f amplifier pro-
vides the low frequency stagger component, and the plate cir-
cuit of the second r-f amplifier provides the high frequency 
stagger component as indicated below in a sketch of a typical 
r-f pass band. 
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rig• 14. Typical r- f pass band 

With an r-f sweep input to the antenna and an oscilloscope 
suitably connected to the mixer grid return at the LOOKER 
POINT shown in Fig. 19, the resultant overall r-f response, 
which is a combination of the stagger responses, in any channel 
appears as shown below: 
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16. Recommended test equipment circuits 

SEE TEXT ITEM 4 UNDER EQUIPMENT SET UP 

5* SEE TEXT ITEM 5 UNDER EQUIPMENT SET UP 
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The oscillator employs a modified Colpitts circuit with 
ne plate of the 6.16 tuned by the third section of the variable 

condenser. 
In accordance with Fig. 19, the following tuning elements 

ire brought out at the top of the tuner chassis: 

Hi and Lo band antenna band-pass primary tuning 
trimmers 

1st and 2nd r-f plate tuning trimmers 
Oscillator plate tuning trimmer 

EQUIPMENT REQUIRED 

Sweep Generator 
Oscilloscope 
Electronic Voltmeter 
R-F Marker Generator 
Pix I-F Marker Generator 
Bias supply 2-1.5 volt Dry Cells 
IN-34 Crystal Detector 

EQUIPMENT SPECIFICATIONS 

Sweep Generator similar to RCA type WR59A, covering fre-
quencies of 54 to 88 Mc, and 174 to 216 Mc with a minimum 
sweep of 10 Mc in any channel, and a 300-ohm balanced output 
it least 0.1 volt line to line. 

Oscilloscope equivalent in vertical deflection sensitivity to 
Dumont type 208-B. 

Electronic voltmeter similar to the Voltohyrnst. 

RF maker generator similar to RCA type WR-39-A. 

Pix IF marker generator may be a crystal controlled oscil-

lator in vicinity of 26.25 Mc. As alternates, either a second 
WR-39-A or an all wave signal generator of suitable accuracy 
may be used to supply a picture IF marker. 

EQUIPMENT SETUP 

ln reference to Fig. 16, the following precautions should be 
taken in making the equipment set up. 

(1) The detector circuit should be so constructed as to 
maintain leads as short as possible. Connection of the de-
tector circuit to the 1st i-f amplifier grid terminal should 
also be made with short leads. 
(2) Shielded leads should be used in making the following 
connections to reduce hum and synchronous voltage pick up. 

(a) The lead for observations of the r-f response from 
the scope isolating resistor ( 10,000 ohms located at the 
tuner LOOKER POINT) to the RF output switch position 
of the scope switch. 
(b) The connection from the i-f detector circuit output 
to the IF switch position of the scope switch. 
(c) The connection from the sweep generator to the 
horizontal input of the scope. (Use the externally gen-
erated sweep instead of internal oscilloscope sweep in 
order to obtain synchronization). 

(3) The single pole double throw SCOPE SWITCH should be 
located at the vertical input terminals of the scope. This 
switching arrangement will permit observation of either the 
i-f response or • the overall r-f response. The aforemen-
tioned positions will be referred to in subsequent text as the 
"IF" and "RF" positions respectively. 
(4) The marker generator coupling condenser should be as 
small a value as possible to prevent any effect on tuner re-
sponse, but must be large enough to permit easy observa-
tion of markers on either the i-f response or overall r-f 
response. (Approximately 2 or 3 mmf should be satisfac-
tory in most cases). 
(5) For all tests which are outlined in this text, remove the 
second i-f amplifier tube to prevent coupling back from the 
receiver i-f system. 

PROCEDURE FOR OSCILLATOR ALIGNMENT 

TV CHANNEL VS. PIX AND SOUND CARRIER FREQUENCY 

Channel 
No. 

Picture 
Carrier (Mc) 

Sound 
Carrier (Mc) 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

55.25 
61.25 
67.25 
77.25 
83.25 
175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

59.75 
65.75 
71.75 
81.75 
87.75 
179.75 
185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

OVERTRAVEL CHART FOR OSCILLATOR COVERAGE 

Channel 
No. Overtravel R F Overtravel Marker Frequency 

13 + 1.5 Mc Pix carrier + 1.5 Mc = 212.75 Mc 

7 - 2.5 Mc Pix carrier - 2.5 Mc = 172.75 Mc 
6 + 1.5 Mc Pix carrier + 1.5 Mc = 84.75 Mc 
2 - 1.0 Mc Pix carrier - 1.0 Mc = 54.25 Mc 

In all of the following tests the oscilloscope vertical gain 
should be as close to maximum gain as possible,consistent with 
hum and synchronous voltage interference limitations. This 
precaution will allow the use of low levels from the r-f sweep 
generator and increase the visibility of i-f and r-f markers. 

HI BAND OSCILLATOR ALIGNMENT 

(1) Turn range switch of the tuner to the Hi band (counter-
clockwise rotation of switch knob), rotate variable condenser 
to minimum capacity (clockwise rotation of tuning shaft), and 
adjust sweep generator for channel 13. 

(2) With the scope switch in IF position, adjust scope gain, 
r-f sweep input level, inject required i-f picture marker, (i.e. 
26.25 Mc), and an r-f overtravel marker of 212.75 Mc. 

(3) Adjust OSC. TRIMMER (Fig. 19) so that picture i-f 
marker and 212.75 Mc overtravel markers coincide on the i-f 
response characteristic on the scope. 

(4) Remove the two self tapping screws used for fastening 
the tuner shield and slide shield off until a point is reached 
where coils on switch are exposed and accessible. 

(5) Rotate variable condenser to maximum capacity (coun-
ter-clockwise) and adjust sweep generator for channel 7. 

(6) Inject r-f overtravel marker of 172.75 Mc. 
(7) With a bakelite alignment tool, adjust the spacing of the 

turns of the HI BAND OSC. COIL (Fig. 19) so that Pix i-f már-
ker and 172.75 Mc markers coincide. Spreading the coils apart 
will raise the oscillator frequency; squeezing the coils together 
will lower the frequency. After adjustment, slide shield back 
into its original position and note any frequency shift of mar-
kers. Slide shield off and compensate for the frequency shift 
by a slight readjustment of the Hi band oscillator coil. Slide 
shield back into original position and note if markers coincide. 
If they do not, repeat this process until proper adjustment is 
made and markers coincide. 

(8) Repeat steps 1 to 7 inclusive until correct oscillator 
coverage of entire Hi band is obtained. 

LO BAND OSCILLATOR ALIGNMENT 

(9) Remove tuner shield completely, turn tuner range switch 
to Lo band position (clockwise), rotate variable condenser to 
minimum capacity and adjust sweep generator for channel 6. 

(10) Inject Pix i-f marker and r-f overtravel marker of 
84.75 Mc. 
(11) With a bakelite alignment tool, adjust LOW BAND OSC. 

COIL (Fig. 19) so that the Pix i-f marker and 84.75 Mc marker 
coincide. 

(12) Rotate variable condenser to maximum capacity (coun-
ter-clockwise) and adjust sweep generator for channel 2. 

(13) Inject r-f overtravel marker of 54.25 Mc. 
(14) Adjust LOW BAND OSC. SERIES PAD (See Fig. 19) until 

Pix i-f marker and 54.25 Mc marker coincide. 

(15) Repeat steps (9) to ( 14) inclusive for satisfactory cov-
erage of entire Lo band. 

PROCEDURE FOR RF PASS BAND ALIGNMENT 

-4 4.5 - 
MCS 

VIOLO 501.1410 VIDEO 

30% ASSYMETRICAL 30% MARKERS 
WITH VALLEY 

Fié. 17. Acceptable r- f pass bands 

HI BAND RF PASS BANDS 

30% MARKERS 
WITHOUT VALLEY 

(16) Repeat step ( 1). 
(17) Replace tuner shield, set scope switch to i-f position, 

and adjust scope gain. 
(18) Inject a Pix i-f marker and a channel 13 Pix r-f marker 

(211.25 Mc). 
(19) Rotate tuning shaft until Pix i-f marker and 211.25 Mc 

marker coincide on the i-f response. Do not disturb this set-
ting of the variable condenser for the remainder of alignment 
of channel 13 r-f pass band. 

(20) Set scope switch to RF, adjust scope gain and turn 1ST 
RF TRIMMER (Fig. 19) for maximum amplitude of first r-f 
amplifier response in the region of the r-f Pis marker. 

(21) Inject Channel 13 sound r-f marker (215.75 Mc) and 
adjust 2ND RF TRIMMER (Fig. 19) for maximum amplitude of 
second r-f amplifier response in the vicinity of the r-f sound 
marker. 

(22) Repeat steps (20) and (21) until desired pass band is 
obtained. See Fig. 17. for acceptable r-f band pass response 
shapes. 

(23) Remove tuner shield as in step (4) and repeat step (5) t 
(24) Set scope switch to IF position, adjust scope gain, and 

inject required Pix i-f marker and channel 7 Pix r-f marker 
of 175.25 Mc. 

(25) Rotate tuning shaft until Pix i-f marker and channel 7 
Pix r-f markers coincide in i-f response. Do not disturb 
this variable setting for remainder of alignment of channel 7. 
r-f pass band. 

(26) Set scope switch to RF position and with a bakelite 
alignment tool, adjust 1ST RF HI BAND COIL (Fig. 19) for 
maximum amplitude of 1st r-f amplifier response in region of 
the Pix r-f marker. 

(27) Inject a channel 7 r-f sound marker of 179.75 Mc and 
adjust 2ND RF HI BAND COIL (Fig. 19) for maximum amplitude 
of 2nd r-f amplifier response in the region of the sound r-f 
marker. 

(28) Repeat steps (26) and (27) until desired pass band is 
obtained, consistent with shapes shown in Fig. 17. 

(29) Repeat steps ( 16) to (28) inclusive for satisfactory cov-
erage of entire Hi band r-f response. 

LO BAND RF PASS BANDS 

(30) Repeat step (9), set scope switch to IF position, adjust 
scope gain, and inject a channel 6 Pix r-f marker (83.25 Mc). 

(31) Rotate tuning shaft until Pix i-f marker and 83.25 Mc 
markers coincide. Do not disturb this variable condenser set-
ting for remainder of alignment of channel 6 r-f pass band. 

(32) Set scope switch to RF position and adjust scope gain. 
(33) Adjust 1ST RF LO BAND COIL (Fig. 19) for maximum 

amplitude of 1st r-f amplifier response in the region of chan-
nel 6 Pix r-f marker. 

(34) Inject channel 6 sound r-f marker of 87.75 Mc and ad-
just 2ND RF LO BAND COIL (Fig. 19) for maximum amplitude 
of 2nd r-f amplifier response in the region of the channel 6 
sound r-f marker. 

(35) Repeat step (32) until desired pass band is obtained in 
accordance with acceptable r-f pass bands shown in Fig. 17. 

moDELS 745, 7)47, 7 
750, 751, 760, 761, 
Ch. D919120 

(36) Rotate variable to maximum capacity (counter-clock-
wise) and adjust sweep generator for channel 2. 
(37) Set scope switch to IF position, adjust scope gain, and 

inject a channel 2 Pix r-f marker (55.25 Mc). 

(38) Rotate fine tuning shaft until Pix i-f markers and 55.25 
Mc markers coincide. Do not disturb this variable condenser 
setting for remainder of alignment of channel 2 r-f pass band. 

(39) Set scope switch to RF position and adjust scope gain. 
(40) Adjust 1ST RF LO BAND COIL (Fig. 19) for maximum 

amplitude for 1st r-f amplifier response in region of channel 
2 Pix r-f marker. 

(41) Inject channel 2 sound r-f marker (59.75 Mc) and adjust 
2ND RF LO BAND COIL (Fig. 19) for maximum amplitude for 
2nd r-f amplifier response in region of channel 2 sound r-f 
marker. 
(42) Repeat step (40) until desired pass band is obtained in 

accordance with acceptable r-f pass band shown in Fig. 17. 
(43) Repeat steps (30) through (42) inclusive for satisfactory 

coverage of entire Lo band r-f response. 

PROCEDURE FOR ANTENNA PASS BAND ALIGNMENT 

The band pass antenna stages are normally aligned in the 
factory for minimum standing waves with a wide range sweep 
oscillator and a delay line. The coupling between the primaries 
and secondaries are carefully adjusted and in general should 
not be disturbed. Minor corrections of the primary trimmer 
tuning may be necessary, if they are accidentally or otherwise 
varied after leaving the factory. The procedure for resetting 
antenna primary trimmers is outlined below. 

HI BAND PRIMARY ANTENNA TRIMMER ALIGNMENT 

With scope switch in RF position and equipment set for ob-
servation of channel 13 r-f pass band (see step 1) turn HI BAND 
PRIMARY ANT. TRIMMER screw (counter-clockwise) i.e. to a 
reduced capacity setting. Start turning trimmer screw clock-
wise (increasing capacity) while observing the channel 13 r-f 
pass band amplitude and shape. It will be noticed that the am-
plitude will increase to a certain point and thereafter the shape 
of the response will change as shown in Fig. 18, indicating the 
antenna to be cutting into the r-f pass band. Back out the trim-
mer screw to a maximum amplitude and minimum "cutting- in" 
position. 

RF RESPONSE SHOWING 
"CUTTING IN" OF 

ANTENNA WITH 

IMPROPER TUNING 

OF PRIMARY ANTENNA 

TRIMMER TUNING. 

_ 

Plx SOUND 

RF RESPONSE 

WITH PROPER 

SETTING OF 

PRIMARY ANTENNA 

TRIMMER TUNING 

928 ,052 

Fié. 18. Effect of primary antenna trimmer on r- f paq , 
band response 

LO BAND PRIMARY ANTENNA TRIMMER ALIGNMENT 

Procedure for aligning LO BAND PRIMARY ANT. TRIMMER 
is the same as outlined for Hi band primary antenna trimmer 
except the tuner should be tuned to channel 6 and adjustment of 
the Lo band antenna primary trimmer screw should be done 
while observing the r-f response characteristic of channel 6. 
FINAL CAUTION NOTE 

Upon completion of tuner alignment, remove crystal detect-
or in 1st IF grid. Replace tuner shield and fastening screws, 
reinsert 2nd i-f amplifier tube removed at start of alignment, 
and check performance of receiver with all available local 
stations. 
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TUNER SERVICE NOTES 

OSCILLATOR INJECTION VOLTAGE 

The oscillator injection voltage is specified as 2 volts mini-
mum with normal B+ applied and is measured from the LOOK-
ER POINT (Fig. 19) to ground with a Voltohymst through a 
10,000 ohms isolating resistor. 

In the event of failure to meet these specifications, it is 
necessary to replace the 616 tube. 

NOTE - If a tube is changed, it may be necessary to realign 
tuner to compensate for difference of tube characteristics. A 
slight adjustment of the oscillator trimmer (Fig. 19) will cor-
rect for any change of tube capacitance. Follow instructions 
for alignment of Hi Band and Lo Band oscillator alignment. 
Low oscillator injection voltage will reduce conversion gain 
with resulting loss in picture sensitivity. 

REPLACING TUBES 

See note under Oscillator Injection Voltage concerning re-
placement of oscillator - converter tube (6.16). 

If either r-f tube is replaced, it may be necessary to realign 
tuner to compensate for a variation of tube characteristics. A 
slight adjustment of the r-f trimmers (Fig. 19) will compensate 
for this. Follow instructions for alignment of Hi band and Lo 
band r-f pass band alignment. 

LO BAND OSO SERIES PAD 

O 

14I BAND ANTENNA C011. 
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ST RF CO BAND COIL 
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ILO FREO STAGGER) 

2ND RF LO BAND COIL 
141 FREO. STAGGER) 
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OSC TRIMMER 

• I le 
0 0 0 0 0 0 CA My 

i0.0.4444d4 

(RIGHT SIDE VIEW 

1ST RF TRIMMER 

AGC CHECK 

'.2ND RF TRIMMER o 

LO BAND PRIMARY 
ANT TRIMMER 

MI BAND PRIMARY 
ANT TRIMMER 

ANTENNA TERMINAL 

92E1053 
TOP VIEW 1 

Figs. 19. Location of tuner alitsnment adjustments. 

POINTER CORD 
ASSY. 

ANTI BACKLASH 
PULLEY 

VARIABLE CONDENSER 

Do Not Attempt to bend variable condenser plates, as they 
have been calibrated in the factory on special equipment. 

RESTRINGING PULLEY DRIVE 

CONDENSER DRIVE 

Wrap drive cord assembly 1-1/2 turns on drive pulley (Fig. 
20) and slip other end over pulley on rotor shaft, keeping prong 
clip in center of slot, hook one end of spring over cord, and the 
other end over tab on pulley. 

POINTER DRIVE 

With condenser at maximum capacity and hole in pointer 
sleeve pulley in position shown, press prong clip on pointer 
cord assembly into hole and wrap end of loop around end of 
condenser rotor shaft (Fig. 20), making certain that cord is 
seated in groove in rotor shaft. Loop loose end of cord assem-
bly over anti-backlash pulley as shown. Apply a drop of "Duce 
household cement over cord seated in groove in rotor shaft to 
prevent cord from slipping. FL105 

V113 

RESETTING POINTER SLEEVE EXTENSION 

If pointer cord breaks, it may be necessary to reset the 
pointer sleeve ferrule after restringing in order to maintain 
coincidence of pointer and dial escutcheon. 

(1) Tune unit to channel 13 (station or signal generator). 
(2) Unsolder pointer sleeve ferrule and rotate until pointer 

registers on number 13 of dial escutcheon. 
(3) Solder pointer sleeve extension to pointer sleeve (Fig. 

20). 1% 201 

V114 

V116 

TROUBLE SHOOTING GUIDE 

(1) No sound or picture, 
but no B+ short. 

(2) No sound or picture 
with B+ short. 

(3) One tube does not 
light. 

(4) All tubes do not light. 

(5) No high band re-
sponse. 

(6) No low band 
response 

(7) Intermittents. 

CORD LOCKING HOLE 
(CEMENT HERE) 

POINTER SLEEVE PULLEY 

POINTER SLEEVE 

POINTER SLEEVE EX1\\ ..1  1 

POINTER SLEEVE PULLEY 

DRIVE PULLEY 

Fie. 20. Dial drive detail 

Defective oscillator - mixer tube 
(616); open filament; prongs on 
sockets shorted to each other; 
open cathode to ground; open i-f 
coil; open converter plate lead. 
Open i-f coupling condenser. 
Tube shorted internally; r- f 
trimmer shorted; screen by-pass 
shorted; r-f choke shorting; B+ 
by-pass condenser shorted; leads 
from variable to switch shorting. 
Bad tube; open filament return 
(from socket to chassis). 
Filament short at socket to chas-
sis; open filament lead; filament 
by-pass shOrtéd. 
Open contact; high band antenna 
trimmer shorted; open or shorted 
high band oscillator or r-f coils. 
Open low band r-f or oscillator 
coil; low band antenna coil open; 
antenna trimmer shorted; open 
contact on switch. 
Socket pins not tight; switch con-
tacts loose; accidental shorting 
between components. 

SPRING 

DRIVE CORD ASSY. 

92B1047 
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Pif. 21. Top chassis view, component location. 
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SOCKET VIEWS ARE BOTTOM VIEWS 

L ALL VOLTAGES ARE MEASURED BETWEEN TUBE SEIGEL', TERMINALS AND MASS'S 
MITA ZERO SIGNAL INPUT 

3. LINE VOLTAGE - 117 V AC. 

• ALL VOLTAGES SHOWN ARE DC UNLESS OTHERWISE SPECIFKO. 

S DC VOLTAGES SHOWN WERE MEASURED WITH AN ELECTRONIC VOLTMETER 

6 NC' NO CONNECTION. vCS.TASE SHOWN FOR THIS TERMINAL ONLY WHEN 1 ERMINAL 
IS USED AS A TIE LUG 

7 % R. NOT READABLE VOLTAGE MEASURED AT THESE TERMINALS GENERALLY MEANINGLESS. 

O ALL VOLTAGES ON KINESCOPE WERE TAKEN At TIE POINTS OF TUNE SOCKET LEADS. 

9 OPERATING CONTROLS SET FOP NOFMAL PICTURE UNLESS OTHERWISE SPECIFIED. 

lû NON-OPERATING CONTROLS SET FOR NORMAL PICTURE. 

II MEASUREMENT Of END ANODE POTENTIAL AT KINESCOPE RECOMMENDED FOR CHECK ON 

In RECTIFIER. 

'E. ONCE PROVIDED FOR SERVICE METER READINGS. 

V-117 

VARIES WITH SETTINGS OF PICTURE • NO 

BRIGHTNESS CONTROLS 

CAUTION -SEE TEXT FOR MEASUREMENTS OF 
POTENTIAL AT SECOND ANCOE CEP 

FRONT VIEW 

Fle. 23. Tube socket uol tare chart. 

CAUTION NIGH VOLTAGE 

DO NOT MEASURE 
POTENTIAL AT PLATE CAP 
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SERVICE PARTS LIST 

Ref. No. 

L-101.102. 
109 

L-103.104 
L- I05 
L-106 
L-107 
L-108 

L-110.111 
L- I12 
L- I13 
T-101 
T-102,103 

104 
T-105 
T- I06 
T-107 
T- I08 
T-109 
T- I10 
T- III 
T-112 

C-1 
C-2 
C - 3.5.9.11 

21,22 
C-4.10 
C-6 
C-7 
C-8,I2 
C- I3 
C - 14 
C- I5 
C-16 
C - 101,103, 

104,105. 
106.107. 
108.109, 
117.131, 
132 

C 102 
C-110,168 
C-111,113, 

149.160 
C - 112 

C - 114 
C-115,118, 

165,161, 
189 

C- 116,13b, 
137 

C - 119,188 
C- I23,152 
C-124,125 
C-126 
C-127 

C-128,151 
C-129 
C-130 
C-133 
C-134,169 
C-135,172 

174.175, 
184 

C-138 
C-139,141, 

157 

C-142 
C - 144 

•C - 145,146 
C-147 
C-148 
C - 150 
C - 153 
C - 154 
C-155 
C-156.183 
C- I59 
C-162,171 
C-164 
C- I67 

C-178 
C- I80 
C1,81 
C-185 
C - 187 

Description 
Manufacturer's Ref. No 
Part Number 

ELECTRICAL PARTS 

TRANSFORMERS AND COILS 

Coil, video peaking 

Coil, video peaking 
Coil. focus 
Deflection yoke 
Coil, WIDTH control 
Coil. HORIZONTAL LINE-
ARITY control 

Choke, cabinet antenna 
Choke, heater 
Coil. 21.75 mc. trap 
Transformer, 1st i-f amplifier 
Transformer, amplifier 

Coil. 4.5 mc. sound trap 
Transformer, vertical oscillator 
Transformer, vertical output 
Transformer, ratio detector 
Transformer, audio output 
Transformer, power 
Transformer, horizontal osc. 
Transformer, horizontal output 

CONDENSERS 

50 [turd. 500 V., ceramic 
1500 mml. 500 V., ceramic 
5000 mmf. 450 V., ceramic 

14 mmf. 500 V., ceramic 
4.7 mmf. 500 V., ceramic 
680 mml. 500 V., ceramic 
100 mml. 500 V., ceramic 
2.2 mml. 500 V., ceramic 
30 mml. 500 V., ceramic 
18 mint. 500 V., ceramic 
19 mini. 500 V., ceramic 
5,000 mml. 450 V., ceramic 

3.3 mml. 500 V., ceramic 
5 mml. 500 V., ceramic 
.25 mfd. 200 V.. tubular 

22 mml. 500 V., mica 
56 mmf. 500 V., mica 
.05 mfd., 600 V.. tubular 

.01 mfd. 200 V., tubular 

.05 mfd. 200 V., tubular 

.002 mid. 600 V., tubular 

.005 mid, 200 V., tubular 
4700 mmf. 500 V., mica 
50 mid. 250 V., 75 mid. 50 V., 
electrolytic 

.1 mid. 600 V., tubular 

.25 mid. 600 V., tubular 
100 mml. 500 V., ceramic 
5 mid, 50 V., electrolytic 
330 minf. 500 V., ceramic 
1000 mint. 500 V., ceramic 

330 mml. 500 V., mica 
.01 mfd. 600 V., tubular 

50 mid, 300 V., electrolytic 
56 mml. 500 V., mica 
.01 mfd. 600 V., molded 
40-40 mid. 450 V., electrolytic 
60 mfd. 450 V., electrolytic 
220 mmf. 500 V., mica 
.02 rrdd. 600 V., tubular 
390 minL 500 V.,mica 
10,000 mml. 500 V.. mica 
100 mmf. 500 V., mica 
HORIZONTAL DRIVE control 
47 mmf. 500 V., ceramic 
500 mml. 20.000 V., ceramic 
.035 mid, 600 V., tubular 
1000 mmf 500 V . mica 
100 mid, 10 V., electrolytic 
8 mid, 475 V., electrolytic 
2.2 mml. 500 V., ceramic 
.1 mfd. 200 V.. tubular 

51A1154 

5IA1155 
5161159 
53C 195 

51131072-1 
51131232 

5313009 
53A191 
51131231 
506458 
50A431 

50A432 
5513115 
55A128 
5013406 
55C 134 
52C 199 
5161153 
55C 145 

47X2CCK500J 
47X 50C J1521 
47A168 

47XOCK140.1 
47A160-6 
47620681M 
471320101K5 
47X2OCK0223 
47X2OCK300.1 
47X2OCK180J 
47X2OCK190J 
47A168 

47A160-5 
47X2OU.1050M 
46AT254J 

47X20A220K 
47X20A560m • R-150 

46AY503J 

48AU1033 

46AU503.1 
46AZ202.1 
46AU5023 
47X3SA472M 
45E1165 

46A71043 
46AX254J 
471320101K5 
45A109 
471120331K5 
47620A 102M5 

47X20A331M 
46AY1031 

4513171 
47X 15D560K 
46BRIO3L6 
45A159 
458166 
47X20A2211A 
46AY203J 
47X20A391M 
47X35A 103K 
47X20A101M 
44A361 
47B20470K5 
47A216 
46AY353.1 

47X20A102M 
456170 
45A103 
47A160-4 
46AUI041 

2200 ohms I watt, carbon 
4700 ohm", 2 watts, carbon 
7500 ohm, WW, PICTURE 
control 

27,000 ohm., 1,2 watt, carbon 
2200 ohms 1.2 watt, carbon 
6800 ohms 1 2 watt, carbon 
50.000 ohms/1 meg., BRIGHT -

NESeVOLUME control 
470,000 ohms 1,2 watt, carbon 

Description 

RESISTORS 

Manufacturer's 
Part Number 

R-1 560 ohms 1, 2 watt, carbon 23X20X561K 
R-2 150 ohms I, 2 watt, carbon 23X20X151M 
R-3 1000 ohms I, 2 watt, carbon 23X2071 102M 
R-4 1200 ohms 1,2 Watt, carbon 23X2OX 122K 
R-5.11.12 10,000 ohms 1 2 watt, carbon 23X2OX 103K 
R-6 100 ohms 1,2 watt, carbon 23X20X101M 
R-7 220 ohms 1,2 watt, carbon 23X20X22110 

R-8 1500 ohms 1,2 watt, carbon 23X20X152K 
R-9 5800 ohms I 2 watt, carbon 23X20X562M 
R- I0 100,000 ohms 1, 2 watt, carbon 23X20X104M 
R-102,108 100 ohms I 2 watt. carbon 23X2OXIOIK 

188 
R-104 5600 ohms I, 2 watt, carbon 23X20X562K 
R- I05,110 47 ohms 1,2 watt, carbon 23X20X470K 

180 
R-106.109 150 ohms 1,2 watt, carbon 23X20X151K 

112,191 
R-107,152, 33.000 ohm, 1 2 watt. carbon 23X20X333K 

158,194 
R-111 3300 ohms 1,2 watt, carbon 23X20X332K 
R-114,124, 22.000 ohms 1 2 wall. carbon 23X20X223K 

178 
R-117.122, t megohm 1,2 watt. carbon 23X20X105K 

143 
R-118,126, 10,000 ohms 1 2 watt, carbon 23X20X103K 

137,155 
R-119 
R- 120 
R- 123 

R- 125 
R-127,131 
R- l28 
R-129,159 

R-130.161, 
179,193 

R-132,168 820,000 ohms 1.2 watt, carbon 23X20X824M 
R- 133 270,000 ohms 1,2 watt, carbon 23X20X274K 
R-134,136, 4700 ohms 1,2 watt, carbon 23X20X472K 

149 
R-335,153. 47,000 ohms 1,2 watt. carbon 23X20X473K 

206 
R-138.139, 8200 ohms 1,2 watt, carbon 23X20X822K 

166,189 
R- 140 2500 ohms 2 watts. WW, FOCUS 2513710 
R- I41.142 560 ohms 1 2 watt. carbon 23X20X561K 
R-144 I megohm VERTICAL control 2513857 
R- I47 2.2 megohms 1/2 watt, carbon 23X20X225M 
R-148 5.000 ohms. VERTICAL 256712 

LINEARITY control 
820.000 ohms I watt, carbon 23X3OBF824K 

23X30X222M 
23X40X472K 
256791 

R-151 2.5 megohms 1/2 watt, 
HEIGHT control 

R- I54 100,000 ohms 1/2 watt, carbon 
•R-156.157 10,000 ohms 1/2 watt, carbon 
R- I60 4.7 megohm 1/2 watt, carbon 
R-162 330,000 ohms 1/2 watt, carbon 
•R-163 4.7 megohms 1/2 watt. carbon 
R-164 8200 ohms 10 watts, WW 
R- I65 200 ohms 20 Watts, WW 
R-187 82,000 ohms 1,2 watt. carbon 

•R-169,171 150,000 ohms I watt, carbon 
R- 170 50.000 ohms, HORIZONTAL 

control 
R- 172 18,000 ohms 1 watt, carbon 23X30X183K 
R-173 120,000 ohms 1/2 watt, carbon 23X20X124M 
•R- 174 2.7 megohms 1 watt, carbon 23X3013F275K 
•R-175,177 120,000 ohms 1 watt, carbon 23X3OBF124J 
R-176,207 150,000 ohms 1/2 watt, carbon 23X20X154M 

R- I81,182 39.000 ohms 2 watts, carbon 23X40X393K 
R-183 100 ohms 2 watts, carbon 23X4OXIOIK 
R-184 10,000 ohms 1 watt, carbon 23X30X103K 
R- I87 1 megohm I watt, carbon 23X30X105M 
R- I90 560,000 ohms 1/2 watt, carbon 23X20X564K 
R- I95 33 ohms I watt, carbon 23X30X330K 
R-196 400 ohms 2 watts, WW, 2513713 

HORIZONTAL CENTERING 
R-202 390 ohms 1 watt, carbon 23X30X391K 
R-205 25.000 ohms 10 watts, WW 24BG253E 

Tol, on carbon resistors -- M-20%, 1-5% 

23X20X273K 
23X20X222K 
23X20X68261 
2513874 

23X20X474M 

256711 

23X20X104M 
23X20X103J 
23X20X475M 
23X20X334M 
23X20X4751 
2413G822E 
24BH201E 
23X20X823K 
23X3OBF154K 

25A858 

TUBE COMPLEMENT 

V- I,2 Type 6BC5; 1st and 2nd r- f amp. 90X6BC5 
V-3 Type 676. osc./muter 90X636 
V-101,102, Type 6AU6: 1st. 2nd and 3rd 90X6AU6 

103,108 i-f amp: and audio 11 amp. 
V-104.105, Type 12AU7 video detector and 90X12AU7 

106 1st video amp: 2nd video amp. 
and sync. separator: sync. amp 
and 2nd sync. separator 

Ref. No. Description 

V- I01 Type 615-GT: Vertical osc. 
V-109 Type 6AL5: f- m detector 
V- I10 Type 6AV6: audio amp. 
V-111 Type 6AQ5. audio output 
V-112 Type 5U4G: low voltage rectifier 
V-113,117 Type 68N7-GT: horizontal osc; 

and vertical amp. 
V- I14 Type 6I3Q6-GT, horizontal amp. 
V-115 Type 1X2: high voltage rectifier 
V-116 Type 6W4-GT: damper 
V- I18 Type 16RP4: kinescope 

MISCELLANEOUS 

ELECTRICAL PARTS 

Tuning unit assembly complete 
LS- 101 Speaker assembly (Models 

745, 747 and 748) 

LS- 101 Speaker assembly (Models 750, 
751, 760 and 761) 

PL- I01 Line cord and plug PL - 102 
PL- I03 Plug, speaker (Includes SO- 102) 
PL- 105 Paig. 16RP4 anode 
PL- 106 Plug, 4 prong (PHONO/ 

TELEVISION) 
Shell, plug (used on PL- 106) 
Socket, kinescope 

F-101 Fuse, 4 amp. (With wire leads) 
S- IO2 Switch, D.P.D.T.; PHONO/ 

TELEVISION 

MECHANICAL PARTS 

CHASSIS PARTS 

SO- 101 
SO- 103 
SO- 104 

ANTENNA INPUT 
300 >MS 

Socket, a-c power 
Socket, phono input 
Socket, 4 prong (PROMO/ 
TELEVISION) 

SIB 

CI 

C21 
--elsoo 

R2 

Manufacturer's 
Part Number 

90X615-GT 
90X6AL5 
90X6AV8 
90X6AQ5 
90X5U4G 
90X6SN7-GT 

90X6F3Q6-GT 
90X1X2 
90X6W4-GT 
90X16RP4 

1C945 
85C101 

85C102 

87A1668 
10A287 
10A300-3 
10A302 

10A305 
6A348 
39A345 
6013381 

10A286 
36A041 
10A296 

VI 

613C5 
( G5) 

1ST RF AMP 

560 

o 

Shell, socket ( Used on SO- 104) 
Socket, octal (Tube) 
Socket, octal (Tube V-107) 
Socket, miniature 7 pin (Tube) 
Socket, miniature 9 pin (Tube) 
Socket, miniature 9 pin 
(Tube V-115) 

Rear Tube support (Deflection 
yoke housing) 

Bracket, rear tube support mtg. 
Bracket, rear tube support 
(Riveted to 67C1165) 

Bracket, rear tube support 
brace ( Right or left hand) 

Cradle, bar 
Cradle, bar mtg. bracket 
(Right or left hand) 

Plate, focus coil mtg. 
Coil spring, focus coil adj. 
Clamp, kinescope mtg. 
Protective strip, rubber 

CABINET PARTS 

TS- 101 Terminal strip, antenna 
Bracket, antenna terminal strip 
mtg. 

Mask. escutcheon (Model 745) 
Mask. escutcheon (Models 747 
and 748) 

Mask, escutcheon (Models 750, 
751, 760 and 761) 

Escutcheon. kinescope ( Models 7D158 
750, 751, 760 and 761) 

Glass, safety (Model 745) 2213288 
Glass, safety ( Models 747 & 748) 2213303 

SIC 

64 , 

1200 

C'-

L 

V2 

6BC5 
(6AGS) 

2ND RF AMP 

ce 

CG 

4. T5000 
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1000 

00 

00 
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Re 

640 

000 

SID 

 _t_Ce 
T s000 / 

67 T. 220 

8 

o 

/= 

-GI. 
T soo. 

Cl2 

00 

10A294 Glass, safety ( Models 750, 22D292 
6A339 751, 760 and 761) 
66296 Knob, VOLUME ( Models 745, 156234 
6A340 747, 750 and 760) 
6A334 Knob, VOLUME (Models 748, I5A243 
6A343 751 and 761) 

Knob, BRIGHTNESS ( Models 15C233 
67[31190 745, 747, 750 and 760) 

Knob, BRIGHTNESS ( Models 15A242 
67C1165 748, 751 and 761) 

67C1I62 Knob, OFF- PICTURE (Models 15C232 
745, 717, 750 and 760) 

67C1163 Knob, OFF-PICTURE (Models 15A241 
748, 751 and 761) 

67C1161 Knob, range selector (Models 15C231 
67C1164 745. 747, 750 and 760) 

Knob, range selector ( Models 15A240 
6761127 748, 751 and 761) 
75A170 Indicator, channel selector 15C230 
7613558 (Models 745, 747, 748. 750 IL 760) 
16A185 Indicator, channel selector I5C230 

(Models 751 and 761) 
Knob, channel selector (Models 1513229 

88A020 745, 747. 750 and 760) 
6761060 Knob, channel selector ( Models 15A238 

748, 751 and 761) 
7D166 Dust seal. rubber 16C163 
7D185 Ion Trap 2IA101 

Cabinet back ( Model 745) 8E1087 
7D170 Cabinet back (Models 750, 8E1077 

751, 760 and 761) 

• Use exact replacement part only. 
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NOTE -CAPACITOR VALUES ARE IN MME UNLESS 
OTHERWISE SPECIFIED. 
RESISTOR VALUE ARE IN OHMS 81/2 WATT 
RATING UNLESS OTHERWISE SPECIFIED. 
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300 OHM 

ANTENNA 

TRANSMISSION 
LINE 

RF AMP OS C / MIXER ST IF AMP 
-Apo-

613A6 6BE6 68A6 

IM.IMMMIfflfflmmh, MMWIRMWMMMM.L 

RF AMP 

6CB6 

OSC/MIXER 

6..16 

CRYSTAL 

DET. 

AUDIO IF 
AMP 

6AU 6 

FM DET 

6AL5 

AM/ 
TV/ PHONO 

SWITCH 

AUDIO 
AMP 

6 AV6 

PHONO INPUT 

AUDIO 
OUTPUT 
6A05 

I ST IF AMP 

6CB6 

2ND IF AMP 

6C66 

1.111.111 

LOW VOLTAGE LOW VOLTAGE 

SUPPLY p, SUPPLY 

5U4G 6AX5-GT 

3RD IF AMP 

6CB6 

VIDEO DET. 

6AL5 

VIDEO AMP 

6C86 

SOUND 

SYNC. AMP 8 

SYNC. SEPARATOR 

I2AU7 

HORIZONTAL 

OSC. 

6SN7-GT 

VERTICAL 
OSC a SYNC 

CLIPPER 
I 2AU7 

FIG. I. FUNCTIONAL BLOCK DIAGRAM 

HORIZONTAL AMP 

a DAMPER 
6AU5 -a 6W4- GT 

VERTICAL 

AMP 

654 - GT 

NOTE: FOR ALTERNATE TUBE TYPES REFER TO TUBE COMPLEMENT ON PAGE 3. 

H.V. RECT. 
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PICTURE CARRIER IF   

SOUND CARRIER IF   

AM TUNER IF   

POWER INPUT  

TUBES 

GENERAL SPECIFICATIONS 

TUNING (TV)   

TUNING (AM)   

ANTENNA (TV) 

12 CHANNELS, 2 - 13 

535 KC - 1620 KC 

 HALLICRAFTERS BUILT-
IN SILVER VORTEX 

ANTENNA (AM)   BUILT-IN LOOP 

INTER-CARRIER SOUND SYSTEM 4.5 MC 

POWER SUPPLY   105-120 VOLTS 
60 CYCLES AC 

PICTURE AREA   135 SQ. INCHES 

SPEAKER  8 INCH P.M. 

26.25 MC 

21.75 MC 

455 KC 

235 WATTS 

  24 INCLUDING 3 RECTIFIERS 

✓ 1 6CB6  
✓ 2 6J6   
✓ 101 6CB6  
✓ 102 6CB6  
✓ 103 6CB6  
✓ 104 6AL5  
✓ 105 6CB6  
✓ 106 12AU7 or 6SN7 
✓ 107 12AU7 or 6SN7 

TUBE COMPLEMENT 

RF AMPLIFIER 
OSC/MIXER 
1ST IF AMPLIFIER 
2ND IF AMPLIFIER 
3RD IF AMPLIFIER 
VIDEO DETECTOR 
VIDEO AMPLIFIER 

• . SYNC AMP ez SEP 
• . SYNC CLIPPER & 

✓ 108 6S4   
✓ 109 6AU6  
✓ 110 6AL5  

VERTICAL OSC. 
VERTICAL AMPLIFIER 

AUDIO IF AMPLIFIER 
AUDIO DETECTOR 

Chassis in which minor changes or 

CHASSIS STAMP 

A. 
1. 
4. 
5. 

✓ 111 6AV6 or 6SQ7 

✓ 112 6AQ5 
✓ 113 
✓ 114 
✓ 115 
✓ 116 

AM - TV - PHONO , OfF -VOLUME 

SELECTOR SWITCH CONTRAST 

✓ 117  DAMPER 
✓ 118   HV RECTIFIER 
✓ 119   16" BLACK PICTURE TUBE 
✓ 201   RF AMPLIFIER (AM) 
✓ 202  CONVERTER (AM) 
✓ 203   IF AMPLIFIER (AM) 

6AX5GT 
5U4G   
6SN7GT 
6AU5GT 
6AV5GT 
6W4GT 
1B3GT 
16GP4 
6BA6 
6BE6 
6BA6 

PRODUCTION CHANGES 

substitutions were made during production may be identified as follows: 

CHANGE OR SUBSTITUTIONS 

Fuse added to the circuit 
Tube type 6SQ7 substituted for type 6AV6 

Tube type 6SN7 substituted for type 12AU7 
Both of the above tube substitutions. 

Note: See notation on the schematic diagram for those changes above that involve changes in wiring or connections. 

HIGH VOLTAGE WARNING 

11 

AM TUNING ' 

_ 
FiNE TUNING 

CHANNEL SELECTOR 

\ BRIGHTNESS VERTICAL HOLD 

- FOCUS HORIZONTAL HOLD 

921(11116 

FIG. 2. CHASSIS FRONT VIEW 

 1ST AUDIO AMPLIFIER 
 AUDIO OUTPUT 

or 6X5GT.  LV RECTIFIER 
LV RECTIFIER 

CABINET ANTENNA 

TRANSMISSION LINE 

IF CABINET ANTENNA 
IS USED, CONNECT 
THESE TWO WIRES 
TO THE ANTENNA 

TERMINALS 

DISCONNECT THESE 
WIRES IF AN OUT-
SIDE ANTENNA IS USED. 

RECEIVER INPUT 

IMPEDANCE APPROX. 

300 OHMS. 

CONNEC1 TWO WIRES 
OF TRANSMISSION LINE 
TO ANTENNA TERMINALS. 

300 OHM ANTENNA 

TRANSMISSION LINE 

FROM OUTSIDE ANTENNA. 

SERVICE ADJUSTMENTS 

SAFETY CONNECTOR o é 
0 ® 

(gr---45-=  

PHONO VERTICAL HIGH HEIGHT PHONO HORIZ HORIZ. HORIZ 
MOTOR LINEARITY VOLTAGE PICKUP RANGE WIDTH LINEARITY 

FIG. 3. REAR VIEW 92C11213 

MODEL 31.1 

 CENTERING CONTROL 
LOCI: SCREWS (2) 

CENTERING 

CONTROL 

HORIZ. 
DRIVE 

HORIZ 

LOCK 

  HORIZONTAL OSC. The service adjustments normally will require an occasional minor adjustment if any circuit work or tube replace-
or •   HORIZONTAL AMP.ment is required. A test pattern, generated either locally in the shop or obtained from a television station is recom-

mended for best results. The operating and auxiliary controls, located on the front panel, should be set for as good a 
pattern as possible before making the following adjustments. 

FIG. 4. CENTERING MISADJUSTMENT 

If the picture is not properly centered remove the two centering control lock screws and move the centering control 
lever a short distance in any direction required to recenter the picture. Do not use undue force in making this adjust-
ment as excessive strain may be exerted on the neck of the picture tube. If proper centering cannot be restored in 
this manner a slight readjustment of the deflection yoke mounting may be necessary. 

OPERATION OF THE RECEIVER CHASSIS OUTS IDE OF THE CABINET INVOLVES DANGER OF ELECTRICAL SHOCK. 

EXERCISE ALL NORMAL HIGH VOLTAGE PRECAUTIONS WHEN WORKING WITH THIS RECEIVER. 
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FIG. 8. VERTICAL LINEARITY 
CONTROL MISADJUSTMENT 

F IG. 5. HEIGHT CONTROL 
MI SADJUSTMENT HI 

FIG. 6. WIDTH CONTROL 
SADJUSTMENT 

Adjust the HEIGHT and WIDTH controls so that the picture fills out the dimensions of the 
ment of the CENTERING control may then be necessary. 

FIG. 7. HOnIZONTAL DRIVE 
CONTROL MISADJUSTMENT 

screen. 

The HORIZONTAL DRIVE is adjusted by advancing the adjustment to a 
point where a vertical white line appears in the pattern and then back-
ing it off just beyond the point where the white line disappears. 

Note - The sequence of "non-operating" control adjustments outlined 
is suggested as a convenient method of approach and not an arbitrary 
procedure. Variations of the procedure are permitted to obtain the final 

result. 

A slight readjust-

FIG. 9. HORIZONTAL LINEARITY 
CONTROL MISADJUSTMENT 

Adjust the HORIZONTAL LINEARITY and VERTICAL LINEARITY adjustments for a symmetrical pattern. 
readjustment of the HEIGHT and WIDTH controls may then be necessary. 

WARNING 

PICTURE TUBE HANDLING 
PRECAUTIONS 

The picture tube envelope en-
closes a high vacuum and with 
the large surface area of glass 
involved, the stresses created 
are considerable. Any accident-
al blow or rough handling could 
cause the tube to implode with 
extreme violence. The picture 
tube should be handled only by 
qualified persons protected by 
heavy gloves and shatterproof 
goggles. 

DEFLECTION YOKE ADJ RUBBER COLLAR 

DEFLECTION YOKE 

CENTERING 
CONTROL LEVER 

FOCUS COIL 
INDUCTANCE RING 

PICTURE TUBE SOCKET 

ION-TRAP 

FOCUS COIL 

.>/ 
MTG. RING 

PROTECTIVE COVER 

ANODE CONTACT 

FOCUS COIL 
BKT. ADJ 

MTG STRAP 

REAR SUPPORT ADJ 

REAR SUPPORT 

92X1199-A 

FIG. 10. PICTURE TUBE MOUNTING 

TO REMOVE THE CHASSIS FROM THE CABINET 

1. Remove the knobs on the front panel by pulling in the forward direction. 

DETAIL 

2. Remove the slotted cover through which the centering lever protrudes on the cabinet back. This is accomplished 
by removing the two fastening screws from the cover. 

3. Unscrew the fastening bolt located directly above the AC cord insert. 

4. Remove the screws holding the cabinet back. The back cover may then be set aside. 

5. Remove the speaker plug at the chassis. On table model remove the speaker mounting nuts and lift out the 
speaker. 

6. Remove the leads from the built-in antenna at the terminals on the chassis. 

7, D'svi1 of the chassis may now be completed by removing the five chassis mounting bolts. 

REMOVING THE PICTURE TUBE 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

A slight 

8. 

Remove the chassis from the cabinet by following the above procedure. 

Insure the discharge of the high voltage filter condenser by shorting the ANODE CONTACT (PL- 104) to chassis 
through a well insulated wire or test lead. 

Disconnect the ANODE CONTACT (PL- 104). 

Disconnect the TUBE SOCKET at the base of the tube. 

Slip the ION TRAP from the neck of the tube. 

Remove the MOUNTING STRAP at the front rim of the tube. 

Loosen the four REAR SUPPORT ADJUSTMENT SCREWS and then, while holding the tube near the face, carefully 
slip the neck of the tube out of the DEFLECTION YOKE and FOCUS COIL. Use a slight twisting pull in order to 
break the cone of the tube away from the RUBBER COLLAR, If the tube fails to slip out smoothly, investigate and 
remove the cause of trouble. DO NOT USE FORCE. 

If the tube is to be replaced, remove the rubber band from around the plastic MOUNTING RING. The PROTECTIVE 
COVER and the MOUNTING RING can now be removed. 
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INSTALLING AND ADJUSTING THE PICTURE TUBE 

1. Slip the PROTECTIVE COVER over the cone of the tube and fit the plastic MOUNTING RING over the edge of the 

PROTECTIVE COVER at the front rim of the tube. Make sure that the ANODE CONTACT makes a good electrical 

connection with the metal cone of the tube. 

2. Adjust the MOUNTING RING and the PROTECTIVE COVER so that the ends of the MOUNTING RING come to-

gether approximately 90 degrees counterclockwise from the ANODE CONTACT on the PROTECTIVE COVER, 

when facing the front of the tube. Place the rubber band in the groove of the MOUNTING RING. 

3. Slip the neck of the tube through the RUBBER COLLAR, DEFLECTION YOKE, and FOCUS COIL; seating the 

groove of the MOUNTING RING on the two rubber channels mounted on the two curved brackets at the front of the 

chassis. Position the tube so that the joint in the MOUNTING RING is centered at the bottom, next to the chassis. 

4. Place the MOUNTING STRAP in the MOUNTING RING groove and tighten firmly. 

5. Move the REAR SUPPORT so that the RUBBER COLLAR rests firmly against and supports the cone of the tube. 

Tighten the REAR SUPPORT ADJUSTMENT SCREWS. 

6. Check the ION TRAP for any markings and slip it over the neck of the tube. If the TRAP is stamped with an ar-

row, the arrow should point towards the face of the tube. 

7. Connect the PICTURE TUBE SOCKET and the ANODE CONNECTOR. 

8. Turn the receiver on and allow a few minutes for warm up. 

9. Turn up the BRIGHTNESS control and set the ION TRAP for maximum raster brilliance, backing off the BRIGHT-

NESS control as the maximum point is approached. The ION TRAP must be rotated about the axis of the tube as 

well as shifted along the neck in order to obtain proper setting. With the BRIGHTNESS control set for slightly 

above normal brilliance and the CONTRAST control full counterclockwise, adjust the FOCUS control until the 

raster is clearly visible. Readjust the ION TRAP for maximum raster brilliance and set the BRIGHTNESS con-

MODEL 813 

13. If the lines of the raster are not horizontal or square with the escutcheon loosen the DEFLECTION YOKE ADJ. 

screw and rotate the DEFLECTION YOKE until this condition is obtained. Tighten this adjustment. 

14. Follow the procedure under the NON-OPERATING CONTROL ADJUSTMENTS and make any minor adjustment of 

the FOCUS COIL or DEFLECTION YOKE necessary to obtain the desired results. 

ADJUSTMENT OF THE HIGH VOLTAGE ON THE PICTURE TUBE ANODE 

The second anode potential should be slightly less than 14,000 volts on a receiver that is functioning properly. Since 

the high voltage is obtained from the horizontal output transformer, the service adjustments must be made, or known 

to be in proper adjustment, before a high voltage measurement will have any meaning. 

Improper operation of the horizontal sweep circuit or circuit faults in the high voltage filter will generally account for 

an abnormal anode potential. If the anode potential is low, check the HORIZONTAL DRIVE adjustment outlined above. 

V.T. V.M. 

trol for normal reception. 

10. Connect the antenna and tune in a test pattern. 

11. Readjust the CONTRAST control until the different shades of the gray scale are clearly visible on the test pattern. 

12. Check the position and appearance of the test pattern. If it is off center or shadowed at the corners ( electron 

beam striking the neck of the tube) adjust the centering lever. Set the focus control at the center of its range and 

adjust the FOCUS COIL ADJUSTMENT, if one is provided, and FOCUS COIL INDUCTANCE RING as necessary so 

that a clear sharp picture may be obtained well within the range of the focus control. 

CAUTION - It will not be necessary to turn the CENTER-
ING LEVER excessively. Excessive force on the lever will 
snap the neck of the tube. 

«I» 

I MEG 

4 MEG 

5MEG 

5 MEG 

5MEG 5 MEG 

5MEG 

FIG. II. HIGH VOLTAGE MEASURING CIRCUIT 

CAUTION HIGH VOLTAGE 

5MEG 

5 MEG 5MEG 

5 MEG 

92A1210 

DO NOT USE HAND HELD FLEXIBLE TEST LEADS WHEN MAKING THE FOLLOWING MEASUREMENT. KEEP THE HANDS 

CLEAR OF THE CIRCUIT DURING MEASUREMENT. A II TO 14 KV. POTENTIAL EXISTS IN THIS CIRCUIT. EXER-

CISE ALL NORMAL HIGH VOLTAGE PRECAUTIONS 

To measure the second anode potential, set the CONTRAST and BRIGHTNESS controls at minimum. With the controls 
in this position, the resistance of the test circuit will simulate the load presented to the high voltage power supply of 
the picture tube. Connect a test circuit as shown in Fig. 11. Make the resistor string self-supporting and allow 
adequate clearance between the resistors and chassis parts to prevent high voltage breakdown. A meter scale of 0 to 

300 volts or larger should be used. Observe the reading on the meter scale and niultiply this reading by 50 to obtain 
the voltage across the circuit. As an example, if the V.T.V.M. reads 260 volts, the potential is 260 x 50 or 13,000 

volts. 

After it has been determined that the receiver is otherwise in good working order and properly adjusted, the High 
Voltage adjustment on the rear of the chassis (See Fig. 3) should be set for a potential slightly less than 14,000 volts. 
This adjustment has been provided mainly to compensate for variation in line voltage. 

HORIZONTAL OSCILLATOR ALIGNMENT 

If the Horizontal Hold control on the front panel 
fails to restore synchronization the Horizontal 
Range and Horizontal Lock adjustments should 
be reset. 

1. Turn the Hold control to the full clockwise 
position. Adjust the Horizontal Range 
adjustment until a vertical bar appears in 
the pattern. 
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2. Turn the Hold control to the full counter-
clockwise position. Momentarily switch 
off the station. Three or four horizontal 
bars should then appear on the screen. If 
too many or too few bars appear, the num-
ber may be decreased by turning the Hori-
zontal Lock adjustment in the clockwise 
direction, or increased by turning the Hori-
zontal Lock adjustment in the counter-
clockwise direction. 

3. Repeat step # 1. 

4. Check the action of the front controls on 
on all active channels. Repeat the above 
steps if necessary to maintain stable syn-
chronization. 

If the above procedure fails to restore stable 
synchronization, a waveform adjustment may 
be made with the aid of an oscilloscope. 

HORIZ. 

LOCK 

ADJ. 

HORIZONTAL 

RANGE ADJ. TIM 

SCOIC e>TE-j_ _ Ai. y 

33K-47K 

TERTIARY 
WAVEFORM 

ADJ.(UNDER-

SIDE OF 

CHASSIS). 

92A1209 

FIG. 12. OSCILLOSCOPE CONNECTION, FOR 
HORIZONTAL OSCILLATOR ALIGNMENT 

5. Connect the oscilloscope as shown in Fig. 12. Adjust the Tertiary Waveform adjustment until the sine wave is 
equal in amplitude to the peak of the sawtooth (see Fig. 13), while maintaining the picture in synchronization with 
the Horizontal range adjustment. 

CORRECT 

CARRIER 

INCORRECT 

FIG. 13. HORIZONTAL OSCILLATOR 

VS. I-F FREQUENCY CHART 

WAVEFORMS 

Channel Channel 
No. Freq. ( mc) 

Picture 
Carrier 

Freq. ( mc) 

Sound 
Carrier 

Freq. (mc) 

Receiver 
Osc. 

Freq. (mc) 

Picture 
IF 

Freq. ( mc) 

Sound 
IF 

Freq. (mc) 

Picture IF 
less 

Sound IF ( mc) 

2 54-60 55.25 59.75 81.5 

3 60-66 61.25 65.75 87.5 

4 66-72 67.25 71.75 93.5 

5 76-82 77.25 81.75 103.5 

6 82-88 83.25 87.75 109.5 

7 174-180 175.25 179.75 201.5 

8 180-186 181.25 185.75 207.5 

9 186-192 187.25 191.75 213.5 

10 192-198 193.25 197.75 219.5 

11 198-204 199.25 203.75 225.5 

12 204-210 205.25 209.75 231.5 

13 210-216 211.25 215.75 237.5 

26.25 21.75 4.5 

26.25 21.75 4.5 

26.25 21.75 4.5 

26.25 21.75 4.5 

26.25 21.75 4.5 

26.25 21.75 4.5 

26.25 21.75 4.5 

26.25 21.75 4.5 

26.25 21.75 4.5 

26.25 .21.75 4.5 

26.25 21.75 4.5 

26.25 21.75 4.5 

This adjustment is very important for correct operation of the circuit. If the broad peak of the wave on the oscillo-
scope is lower than the sharp peak, the noise immunity becomes poorer, the stabilizing effect of the tuned circuit is 

reduced and drift of the oscillator becomes more serious. 

On the other hand, if the broad peak is higher than the sharp peak, the oscillator is overstabilized, the pull- in range 
becomes inadequate and the broad peak can cause double triggering of the oscillator when the hold control approaches 
the clockwise position. 

6. Remove the oscilloscope and repeat step # 1 and 2 if necessary. 

7. Check the action of the front panel controls and repeat above steps as required eo provide positive synchronization 
on all channels. 

AM TUNER ALIGNMENT 

Connect the VTVM across R-215 at the terminal strip on the under side of the chassis as shown in Fig. 15. Set the 
SELECTOR SWITCH to the AM position. Follow the steps in the chart below using just enough signal generator output 
to give a useful indication on the VTVM (approximately 2 volts). 

Step Dummy Ant. Signal Generator 
Coupling To 

Signal Generator 
Frequency (AM 
Modulated 30%) 

Radio Dial Adjust 
Setting 

Remarks 

1 .01 Mfd. 
capacitor 

Pin No. 7 of the 
6BE6 Converter 
tube 

455 KC 1000 KC A,B,C,D Adjust for maximum in-

dication on the VTVM 

2 Same Stator of C-202A 455 KC 1000 KC C-207 Adjust for minimum in-
dication on the VTVM 

3 200 mmf 
capacitor 

Loop Antenna 
Primary 

1600 KC 1600 KC C-201B Adjust for maximum in-
C-201A dication on the VTVM 

FM SOUND CHANNEL ALIGNMENT 

EQUIPMENT REQUIRED 

Signal generator covering 4 MC to 30 MC 

Electronic voltmeter 

IN34 crystal detector circuit as shown in Fig. 14. 

PROCEDURE 

47MMF 

CONNECT TO MICA 

PIN Nall OF 41>-) 
PICTURE TUBE 

1 MEG 

1/2 W 

100,000 
1/2 W. 

IN34 

CRYSTAL 

GND. 

CONNECT HIGH SIDE 

OF V.T.V.M. HERE 

FIG. 14. SOUND ALIGNMENT 
TEST CIRCUIT 

GROUND LEAD 
OF V.T.V.M. 

92AIH6 

1. Connect the low frequency signal generator output, through a . 005 capacitor, across the IF test terminals. 

Fig. 15). 

2. Connect the detector circuit and VTVM as shown in Fig. 14. 

3. Set the signal generator to 4.5 MC using just enough output to give approximately one volt reading at the elec-
tronic voltmeter. 

4. Adjust the 4.5 MC TRAP ADJUSTMENT located on the under side of the chassis for minimum voltage as shown 
on the meter. 

5. Disconnect the detector test circuit. 

6. Connect the VTVM to pin #2 of the 6AL5 FM DETECTOR tube (V110). 

7. Adjust the LIMITER GRID adjustment (L106) and the primary of T-108 (bottom adjustment) for maximum indica-
tion on the voltmeter. 

(See 

8. Connect the electronic voltmeter across the 1000 mmf condenser (C130) (see Fig. 24.) at the output of the FM 
detector stage and adjust the FM DET. SEC. ADJ. of the FM detector transformer (T-108) for the null. If a null 
(0-volts) appears at more than one setting use the position nearest to the top limit of the tuning slug. 

9. Shift the frequency of the signal generator either side of 4.5 MC and touch up the FM DETECTOR PRIMARY 
ADJUSTMENT (Bottom of T-108) for approximately equal peaks. Use just enough signal generator output to obtain 
one volt peaks for best results. 

10. After completing the alignment procedure and placing the receiver in operation again, carefully tune in a TV test 
pattern and adjust the 4.5 MC TRAP ADJ. for maximum vertical wedge definition. 
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DAMPER HORIZ AMP 

(6X5 - CT) 
1ST AUDIO AMP 

(6AV5 -GT) 

HV RECT 

VERT AMP 

*NOTE - 

HOR.OSC. 

L V RECT 

Signal Generator 
Frequency 

(No Modulation ) 
I2AU7 
(6SN7) 

6AV6 
(6SQ7 

SYNC AMP 
a SYNC SEP 

6AQ5 
AUDIO OUTPul-12AU7 

(6SN7) 

OSCILLOSCOPE 

TERMINAL ----

FIG. 158. TOP VIEW ALIGNMENT LOCATIONS 

92BI265 

3RD IF AMP 

24.5 MC 

VIDEO DET 

VIDEO AMP Fig. ISA. 

4.5MC LIMITER GRID ADJ. 

4.5 MC TRAP ADJ. 

21.75 MC 

AUDIO IF AMP 

2ND IF AMP 

4.5 MC 

25.6 MC 

1ST IF AMP 

FM DEI 

 C-7,ANT. ADJ. 
CHANNELS 2-6 

L-I8,ANT. ADJ. 
CHANNELS 7-13 

C-9,RF PRI. ADJ. 
CHANNELS 2-6 

L-23,RF PRI. ADJ. 
CHANNELS 7-13 

C-10,BAND WIDTH ADJ. 
CHANNELS 7-13 

C-I3, BAND WIDTH ADJ. 
CHANNELS 2-6 

L-48, OSC. ADJ. 
CHANNEL 13 

L-12 , RF SEG. ADJ. 
CHANNELS 7-13 

C-22,RF SEC. ADJ. 
CHANNELS 2-6 

C-I9, OSC. CAP ADJ. 
CHANNEL 13 

92D 1178-E 

92M 182 

The 1st IF amp coil (T-101) has two iron cores and must be adjusted from both top and bottom for 24.75 MC 
response. Since this is an overcoupled transformer with a broad response, it will be necessary with this 
method of alignment to connect a 1000 ohm resistor across the primary winding (at the tuner terminals), 
when tuning the secondary (bottom core) and then connect the same resistor across the secondary winding 
when adjusting the primary (top) core. 

C2oiA c2018 

AM TUNER SIDE VIEW 

IF AMPLIFIER ALIGNMENT 

1. Connect the electronic voltmeter across the IF test terminals ( see Fig. 15). 

2. Couple the high side of the signal generator to the OSC/MIXER tube (V-2) by removing its shield and slipping a 
tight fitting tube shield or length of copper braid over the bulb of the tube and connecting the generator lead to it. 
Connect the ground side of the signal generator to the frame of the tuning unit. 

3. Set the channel selector at channel 2. 

©John F. Rider 

TUNER ALIGNMENT 

The tuner is of the turret type employing printed-
circuit coils and covering television channels 2 
through 13. It has been carefully aligned and ad-
justed at the factory using precision equipment. 
Alignment or replacement of individual tuner com-
ponents in the field is not recommended. If the 
tuner fails to operate properly by reason of part 
failure within the unit or in the event it should be-
come badly misaligned, the complete unit should 
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2175 MC 

SOUND CARRIER 

IF AMP FREQ. 

IIODEL jr' 

RECEIVER 1.F. RESPONSE 

APPROX. 6 DB 

LOCAL OSC FREC) 
MINUS CENTER 
FREQ. OF TV 
CHANNEL. 

26.25MC-21.75MC•4.5 MC 24.5 MC 26.25 MC 

FOR SOUND 1.E FREQ. "BFO" GEN. PICTURE CARRIER 

(INTER CARRIER SOUND FREQ. I.F AMP FREQ. 

SYSTEM) 

FIG. 16. IF AMPLIFIER RESPONSE. 9281084 

4. Set the signal generator output (unmodulated) to develop one or two volts at the electronic voltmeter and adjust 
the four IF amplifier coils, according to the following chart, for maximum DC voltage as measured by the 
electronic voltmeter. Readjust the signal generator output as required to maintain the two-volt potential at the 
electronic voltmeter. 

24.75 MC 
25.6 MC 
23.1 MC 
24.5 MC 
21.75 MC 

IF AMPLIFIER ALIGNMENT CHART 

Adjustment 
(Refer to Fig. 15) 

T101 24.75 MC IF Adj. (Top lz Bottom) 
T102 25.6 MC IF Adj. 
T103 23.1 MC IF Adj. Top 
T104 24.5 MC IF Adj. 
T103 21.75 MC Sound Bottom 

Trap Adj. 

Stage 
Adjusted 

1st IF amplifier 
2nd IF amplifier 
3rd IF amplifier 
Video Detector 
Sound Trap Adj. 
(Adj. for Min. Voltage) 

Note: After adjusting the 21.75 MC Sound Trap recheck the setting of the 3rd IF Transformer (Top of T-103). 

5. Check the i-f amplifier frequency response by tuning the signal generator from 21 mc through 26.25 mc and 
observing the change in d-c voltage at the electronic voltmeter. If the signal generator output is set for an 
electronic voltmeter reading-of 1.5 volts at the peak i-f amplifier response, the d-c voltage should not drop below 
one volt between the two peaks normally obtained with this i-f amplifier. If the response is unsatisfactory, repeat 
the procedure or try slight modifications of the recommended settings to obtain the desired response. Avoid 
resonating the coils with the iron core at the bottom end of the coil form. (Adjustment screw near limit of its 
travel). If a sweep type signal generator and oscilliscope are available the problem of making the final adjustments 
will be much easier. Check the two carrier i-f responses, 21.75 mc and 26.25 mc. The 21.75 mc response will 
be approximately 20 db below the peak response (approx. 0.15 volt) and the 26.25 mc response will fall approxi-
mately 6 db below the peak (Approx. .75 volt). Refer to Fig. 16. 

The average i-f amplifier sensitivity, when feeding the signal generator output through the receiver as described 
in step 2, will run approx. (800 to 1500 microvolts) for the one volt d-c peak measured at resistor R-116. (Re-
ceiver's oscillator operating on channel 2). be replaced. The tuner may be exchanged for a 

new one, through the factory service department, 
at a very reasonable cost providing it has not been 
damaged or abused. In some cases the exchange 
can be effected without charge under the terms of 
the warranty. 

Minor alignment adjustments may be desirable 
after tube replacement in the RF or oscillator-
mixer stage. For those service engineers who are 
properly equipped, as specified below, the follow-
ing alignment procedure is included. 



EQUIPMENT REQUIRED: 

1. Sweep Generator - RCA-WR-59A or equivalent. 

2. Marker Generator - RCA-WR-39A Television Calibrator or equivalent. 

3. Cathode-Ray Oscilloscope - RCA-WO-60C or equivalent. 

4. Electronic Voltmeter - RCA- 195A Voltohmyst or equivalent. 

5. Crystal Diode Circuit as shown in Fig. 17. 

SET-UP PROCEDURE: 

TO 
OSCILLOSCOPE 

1000 
OHMS 

1. Connect all test equipment and the television receiver to a common ground. 

2. Connect the equipment as shown in Fig. 18. 

3. Adjust the contrast control so that the tuner bias is 1.5 volts. This voltage is measured 
and chassis ground. 

4 Rotate C-10 and C-13 clockwise (fully in). See Fig. 15. 

WRAP *POUND 
PIN NOS (PLATE) 

OSGILLOSCOPE 
TERMINAL 

CRYSTAL DIODE CIRCUIT 
(SEE F111•19) 

LOOSELY COUPLED 
TO ANTENNA 
TERMINAL 

TO VERTICAL 
AMPLIFIER OF 
OSCILLOSCOPE 

TO TELEVISION CALIBRATOR 

TO SWEEP GENERATOR 

03 
MPS 

1 é . 17 

across terminal #1 

MATCH: PA00.F.OR UNBALANCED CABLES 

.2  
TO UNBALANCED 

ANTENNA CABLE SWEEP 
TERMINAL 120.  GENERATOR 

MATCHING PAD FOR BALANCED CABLES 

TO 82., 
ANTENNA 
TERMINAL 

8 21. 

TO BALANCED 
CAEIL E S WEEP 
GENERATOR 

68,, 

92131258 

FIG. 18. TUNER ALIGNMENTS, TEST EQUIPMENT CONNECTIONS 

ANTENNA CIRCUIT ALIGNMENT 

See Figure 15 for location of all adjustment in this section. 

5. Set test equipment and tuner to channel #6. (82-88 MC). 

6. Adjust C-7 for required response curve on the cathode-ray oscilloscope ( Fig. 19A). Peak in center with marker 
"pips" down equally on either side of curve. 

7. Tune test equipment and tuner to channel #7. 

8. Adjust L-18 for required response curve on the cathode-ray oscilloscope ( Fig. 19B). Peak in center with marker 

"pips" down equally on either side of curve. 

9. If L-18 requires a large adjustment, repeat steps 5 through 8 until the required response curves are obtained. 

10. Check the response curves on channels #2, #3, #4, #5 and #6 and readjust C-7 for a compromise response curve 
for each channel. If the curves are more similar to 19C than they are to 19D, adjust C-7, counterclockwise. If 
the curves are more similar to 19D than they are to 19C, adjust C-7 clockwise. Curves for each of the channels 
#2 through #6 should be similar to Fig. 19A although alignment is complete if some curves are similar to Fig. 19C 
and some curves are similar to Fig. 19D. Adjustment is necessary only if all curves resemble Fig. 19C or 
Fig. 19D, rather than a compromise between Fig. 19C and Fig. 19D. 

83.25 Mc 8Z 751/c 

TYPE 6C86 
RF AMPLIFIER 

92 AI130 

928 H69 

FIG. IS. ANTENNA CIRCUIT ALIGNMENT CURVES 

11. Check the response curves on channels #7, #8, #9, #10, #11, #12 and #13 and readjust L-18 for a compromise 
response curve for each channel. If the curves are more similar to Fig. 19E than they are to Fig. 19F, adjust 
L-18 clockwise. If the curves are more similar to Fig. 19F than they are to Fig. 19E, adjust L-18 counterclock-
wise. Curves for each of these channels should appear similar to that of Fig. 19B, although this portion of the 
alignment is complete if some curves are similar to Fig. 19E and some curves are similar to Fig. 19F. Adjust-
ment is necessary only if all curves resemble Fig. 19E or Fig. 19F rather than a compromise between Fig. 19E 
and Fig. 19F. 

12. Remove crystal diode circuit and connect oscilloscope directly to Oscilloscope Terminal. 

RF ALIGNMENT 

See Fig. 15 for location of all adjustments in this section. 

13. Set tuner and test equipment to channel #6. 

14. Adjust C-9, C-13 and C-22 to obtain a response curve on the oscilloscope similar to that shown on the normal 
curve in Fig. 20. This may be accomplished in the following manner: 

a. Rotate C-13 counterclockwise approximately one-half turn. 

b. Refer to Fig. 20 to determine the effects of tuning C-9, C-13 and C-22. C - 9 primarily controls the center 
frequency of the response curve. C-22 primarily controls tilt of the curve and C-13 its bandwidth. 

c. It may be necessary to adjust C-22 after adjusting C-13. 

FIG. 20. RF ALIGNMENT CURVES 9291167 

C-9 and C-22 have an effect on the response of channel #7, #8, #9 and # 10. It may be necessary to include adjust-
ment of these capacitors in the adjustment of those channels. This should be done ONLY if two or more curves on 
the high channels slant in opposite directions. Care must be exercised so that curves of channels #2 through #6 
will not be thrown far out of line. A recheck of channels #2 through #6 may be necessary. 

15. Check the response curve for each of channels #2 through #6. Make compromise adjustments to C-9, C-13 and 
C-22 as is required so that i-f response curves for each channel will approximate those shown in Fig. 22. 
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FIG . 21. RF RESPONSE CURVES 
16. Set tuner and test equipment to channel # 12. 9291168-A 

17. Adjust C-10, L-23 and L-48 to obtain a response curve on the oscilloscope similar to that shown as the normal 
curve in Fig. 21. This may be accomplished in the following manner: 

a. Rotate C-10 counterclockwise approximately one-half turn. 

b. Refer to Fig.21 to determine the effects of tuning C-10, L-23 and L-48. L-23 primarily controls the center 
frequency of the response curve. L-48 primarily controls tilt of the curve and C-10 its bandwidth. 

c. It may be necessary to adjust L-48 after adjusting C-10. 

18. Check the response curve for each of channels #7 through #19. Make compromise adjustments to C-10, L-29 and 
L-48 as is required so that RF response curves for each channel will approximate those shown in Fig. 22. 

PICTURE 
CARRIER \ 

CHANNEL 

2 

SOUND 
'CARRIER 

OSCILLATOR ALIGNMENT 

  re74\ r*:e\ 

It 

FIG . 22. CHANNEL RF RESPONSE CURVES 

13 

9211164 

19. Connect the electronic voltmeter from pin #2 of the 6AL5 FM DET. TUBE to ground. Set the electronic voltmeter 
indicator at mid scale with no voltage. 

20. Turn fine tuning control to mid-range. 

21. Disconnect cathode-ray oscilloscooe. 

22. Connect television calibrator to antenna terminals. 

23. Turn television calibrator to exactly 215.75 MC. 

24. Adjust C-19 for zero- voltage. Rotating the tuner control should swing the needle either side of its center position. 

25. Set television calibrator to exactly the sound carrier ox each channel #12 to #2 in turn and adjust each individual 
oscillator coil for zero voltage as read on the electronic voltmeter. If one channel has insufficient range with 
individual oscillator adjustment, readjust C-19 to effect proper adjustment on this channel. Then readjust all 
other individual oscillator adjustments for zero voltage. 

26. Recheck RF response curves as shown in Fig. 21. 
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SERVICE PARTS LIST 

Ref. No. 

• 
• • 

aim 

• 

SW201 

RII9 
RI54 

2 

RI 36 

R159 

R140 

R171 

FIG . 23. TOP CHASSIS VIEW , 

COMPONENT LOCATION . 

Description 

ELECTRICAL PARTS 
TRANSFORMERS AND COILS 

T-401 Transformer, 1st i-f amplifier 
T-102 Transformer, 2nd i-f amplifier 
T-103 Transformer, 3rd i-f amplifier 
T-104 Transformer, 4th i-f amplifier 
T-106 Transformer, vertical oscillator 
T-107 Transformer, vertical output 
T-108 Transformer, ratio detector 
T-109 Transformer, audio output 
T-110 Transformer, power 
T-111 Transformer, horizontal osc. 
T-112 Transformer, horizontal output 
L- I01 Coil, video peaking 
L-102 Coil, video peaking 
L-103 Coil, video peaking 
L-104,106 4.5 mc sound trap; Limiter grid 

adjustment 
L- I05 Coil, video peaking 

Part Number 

50B471-C 
50A475 
50A476-E 
50A477 
55C115 
55B151-B 
50B473-D 
55B150 
52C204 
5181242 
55C149 
51A1256 
51A1260 
51A1257 
50A474-G 

51A1259 

• 

L-107 
L-108 
L-109 
L-110 
L-111 
L-112 
L-202 
T-201 
T-202,209 

CRL-101 
CRL-102 
CRL-201 
C-101,102, 

103,104 > 
106,107, 
121,163, 
164 

C-105,117 
C-108 
C-109,110 
C-111 

• 

• 

• 

LMIOI 

1 1 0 

Coil, FOCIRs 
Deflection yoke 
Choke, filter 
Coil, HORIZONTAL LINEARITY 
Coil, WIDTH coutrol 
Choke, heater 
Coil, 455 k-c trap 
Coll, osc. 
Transformer, let 1-f é 2nd 1-f (AM) 

CONDENSERS 

Vertical integrating network 
Audio coupling network 
Audio filter network 

5000 mmf. 450 V., ceramic 

68 mml. 500 V., ceramic 
10 mmf. 500 V., ceramic 
.5 mid. 25 V., tubular 
100 mid. 10 V., electrolytic 

MODEL 818 

V103 

TI 03 

V104 

VIC", 

LI 04 

L106 

Vio9 

V102 

1108 

1102 

V1 0, 

92 X 1200 

51B1246 
53C197-B 
56C116 
51A1243-C 
51A1261 -C 
53A200 
53A198 
51A1245-E 
50A472 

49A015 
49A017 
49A016 
47A168 

471320680K5 
47B20100K5 
46A177 
45B170 

©John F. Rider 



C2,1 

C-112 
C-113,128 
C-114 
C-115,116, 

125,140, 
143,146, 
155 

C-118 
C-119 
C-120,144 
C-122,130 
C-123 
C-124,131, 

134,136, 
138 

C-126 

C-127,158, 
161 

C-129 
C-132,154 
C-133 
C-135 

C-137 
C-139 
C-141,142 
C-145 
C-147,156 
C-148 
C-149 

C-150,15? 
C-152 
C-153 
C-157,159 
C-160 
C-162 

••‘ 

, 12.2-;8 R206 R207 R205 C2-, F; 

C•.•• • R2 • 

FIG. 24A. BOTTOM VIEW 

2.2 mmf. 500 V., ceramic 
47 mmf. 500 V., ceramic 
220 mmf. 500 V., mica 
.05 mfd. 600 V., tubular 

2X10 mfd. 450 V., electrolytic 
120 ramf. 500 V., mica 
.5 mfd. 100 V., tubular 
1000 mmf. 500 V., ceramic 
6800 mmf. 500 V., mica 
.01 mfd. 600 V., tubular 

R204 C209 R203 

C207 

C . 

SW, 

C. 

C. e C, • CA 

COMPONENT LOCATION ( AM TUNER) 92XI174-A 

47A160-4 
47X2OSL470K 
47X20B221K 
46AY503J 

45A172 
47X20B121K 
46AT504J 
47B20A102M5 
47X35B682K 
46AY1031 

60-40 mfd. 450 V., 75 mfd. 50 V., 45B173 
electrolytic 
.1 mfd. 600 V., tubular 

2X.4000 mmf. 450 V., ceramic 
5 mfd. 50 V., electrolytic 
330 mmf. 500 V., ceramic 
40-40 mfd. 250 V., 40 mfd. 450 V., 
20 mfd. 25 V., electrolytic 

.1 nafd. 200 V., tubular 
56 mmf. 500 V., mica 
.01 mfd. 600 V., tubular 
.02 mfd. 600 V., tubular 
330 mint'. 500 V., mica 
.01 mfd. 400 V., tubular 
Trimmer, HORIZONTAL LOCK 
control 

82 mmf. 500 V., mica 
820 mmf. 500 V., mica 
4700 mmf. 500 V., mica 
.03 mfd. 600 V., tubular 
8 mfd. 475 V., electrolytic 
500 mini. 20,000 V., ceramic 

Use exact replacement part only 

46AX104I 

47A218 
45B175 
47B20331K5 
45B174 

46AU104J 
47X20A560M 
46BR103I6 
46AY203J 
47X20B331K 
46BR103E4 
44A391 

47X20B820K 
47X25B821K 
47X35B472K 
46AY303J 
45A103 
47A223 

Ref. No. 

C-201 

C-202 
C-203,208, 

212 
C-204,205, 

206,211, 
214,215 

C-207 
C-209 
C-210 
C-216 
C -217 
C-218,219 
C-220 

R-101,134, 
163 

R-102,108, 
110,111 

R-103,106, 
112,118, 
147 

R-104,107, 
180 

R-105,174 
R-109,122, 

137 
R-113 

R-114,121 

R-115,139, 
145 

C14I 

C142 

1± 1..4._2_1rje, 

R156 

RI44 

CI61 

R153 
1:7Z1 

R135% 

r„o--\ C114 
C109 

:RIlLi118(L041C1021113eC11316 (gR11051.104(4-e'Ll"--1123 
@Ail?  imov::)17 

C, ‘.'0:1L01105,324 LLII:C21CCTO 

60:nRie:12 

ioo   

c(s)l-ejRe14; ioRRII° 

,..c129R 

c) nR,2:7wi‘:00(cci)n6:10R7108 

R127 -... (..) 
6, c104 

u812913 0 
137a 15 

C133C"-co" Ri03 
R14900R15_.e2 C1 02. 54rJ 

C130 Cie R104 

T102 RI86 
R147 

150 
ocRiol 

gR102 

CONNECT VOLTMETER 0 
HERE FOR SOUND 7101 
CHANNEL ALIGNMENT 

RI66 

Description 

CONDENSERS (Cont.) 

Trimmer, adjustable (part of 
condenser C-202) 

Tuning condenser, 2 sections 
270 mmf. 500 V., ceramic 

5000 mmf. 450 V., ceramic 

Trimmer, adjustable, for Coil L-202 
47 mmf. 500 V., ceramic 
.02 mfd. 600 V., tubular 
10 mmf. 500 V., ceramic 
.05 mfd. 200 V., tubular 
100 mmf. (part of CRL-201) 
.1 mid. 600 V., tubular 

RESISTORS 

4700 ohms 1/2 watt, carbon 

100 ohms 1/2 watt, carbon 

150 ohms 1/2 watt, carbon 

47 ohms 1/2 watt, carbon 23X20X470K 

12,000 ohms 1/2 watt, carbon 
10,000 ohms 1/2 watt, carbon 

6800 ohms 1/2 watt. carbon 
(Part of L-101) 

2200 ohms 1/2 watt, carbon 
(part of coils L-102, 105) 
1 megolun 1/2 watt, carbon 

Part Number 

48C241 
47B20A271K5 

47A168 

44A392 
47B20A470K5 
46AY203.1 
47B20A100K5 
46AU5037 

46AY104J 

PIG. 2'B. BOTTOM VIEW 

CI34 

1109 

RI37% 

CI24 

I R146 1 

OtR124 

CI60 

R-116 
R-117,123 
R-119,154 

R-120 

R-124 
R-125 
R-126,12, 

138 
R-127 
R-128 
R-129,131 
R-130 

R-133 
R-135 
R-136,159 

23X20X472K R-140,171 

23X20X101K R-141 

23X20X151K R-142,175 
*R-143 
R-144 
R-146 
R-148 

23X20X123K R-149 
23X20X103K R-150 

R-151,152 
23X20X682K R-153 

R-155 
R-156 
R-157 

23X20X105M R-158 

CI59 

CRL1 

R1259 

C117 

RI26 

CII8 

83 

CI480 
can 

C152 Ri75 QR17g 

R180 

CI53 

CeR 155 

C116 

C136 

R183 

C157 
CI58 

C147 
R169 

R178 R173 % 

R 177 Mc) R 

R16 16 

0138 C151 
fl R133 

Rise I CI4O 

RI64 

R130 

R131 

C121 

RI34 

CRL101 can 
R132 .4p 

R139 

CI23 
C122 RI45 

CI45 

19 

RI65 

155 

R181 

R170 

CI56 

R11342 

COMPONENT LOCATION ( TV) 

138 
6102A 

C131 RI54 

R119 

3300 ohms 1/2 watt, carbon 
220,000 ohms 1/2 watt, carbon 
1 megohm/2500 ohms, OFF-ON-
VOLUME/CONTRAST control 

15,000 ohms 1/2 watt, carbon 
(part of coil L-103) 

2.2 megohms 1/2 watt, carbon 
270,000 ohms 1/2 watt, carbon 
47,000 ohms 1/2 watt, carbon 

5600 ohms 2 watts, carbon 
820,000 ohms 1/2 watt, carbon 
2200 ohms 1/2 watt, carbon 
8800 ohms 1/2 watt, carbon 
15,000 ohms 2 watts, carbon 
1500 ohms 1 watt, carbon 
2500/50,000 ohms, FOCUS-
BRIGHTNESS control 
1 megohm/50,000 ohms, VERTI-
CAL-HORIZONTAL HOLD control 
5000 ohms, VERTICAL LINEARITY 
control 

8200 ohms 1/2 watt, carbon 
1 megohm 1 watt, carbon 
1000 ohms 1 watt, carbon 
2.5 megohms, HEIGHT control 
22,000 ohms 1/2 watt, carbon 
270 ohms 1/2 watt, carbon 
33,000 ohms 1/2 watt, carbon 
10,000 ohms 1/2 watt, carbon 
10 megohms 1/2 watt, carbon 
270 ohms 1 watt, carbon 
15,000 ohms 10 watts, WW 
100,000 ohms 1/2 watt, carbon 
1000 ohms 5 watts, WW 

92CI179-A 

23X20X332K 
23X20X224M 
25B898 

23X20X225M 
23X20X274M 
23X20X473K 

23X40X562K 
23X20X824M 
23X20X222K 
23X20X682K 

23X40X153K 
23X30X152K 
25B895 

25B917 

25B712 

23X20X822K 
23X3OBF105M 
23X30X102K 
25B711 
23X20X223K 
23X20X271K 
23X20X333K 
23X20X103J 
23X20X106M 
23X30X271K 
24A922 
23X20X104M 
24A921 

Ref. No. 

R-160,162 
R-161 
R-164 
R-165 
R-166 
R-167,177 
R-168 
R-169 
*R-170 
R-172 
R-173 

R-176 

R-178 
R-179 
R-181 
R-182 

R-183 
R-184 
R-185 
R-186 
R-187 
R-201,209 
R-202,210 
R-203,211 
R-204 
R-205,212 
R-206,213 
R-207 
R-208 
R-214 

R-215 
R-216 

Description 

RESISTORS (Cont.) 
560 ohms 1/2 watt, carbon 
1000 ohms 1/2 watt, carbon 
750 ohms 10 watts, WW 
3900 ohms 1/2 watt, carbon 
120,000 ohms 1/2 watt, carbon 
330,000 ohms 1/2 watt, carbon 
820,000 ohms 1/2 watt, carbon 
82,000 ohms 1 watt, carbon 
330,000 ohms 1 watt, carbon 
68,000 ohms 1/2 watt, carbon 
150,000 ohms 1/2 watt, carbon 

50,000 ohms, HORIZONTAL DRIVE 
control 

47,000 ohms 1 watt, carbon 
470,000 ohms 1/2 watt, carbon 
220 ohms 3 watts, WW 
200 ohms WW, HIGH VOLTAGE 
control 

2200 ohms 1 watt, carbon 
3.3 ohms 1/2 watt, carbon 
1 megotun 1 watt, carbon 
150,000 ohms 1/2 watt, carbon 
680 ohms 1/2 watt, carbon 
2.2 megohms 1/2 watt, carbon 
68 ohms 1/2 watt, carbon 
56,000 ohms 1/2 watt, carbon 
8200 ohms 1/2 watt, carbon 
1000 ohms 1/2 watt, carbon 
1 megotan 1/2 watt, carbon 
22,000 ohms 1/2 watt, carbon 
27,000 ohms 1 watt, carbon 
47,000 ohms 1/2 watt, carbon 
(part of CRL-201) 

470,000 ohms 1/2 watt, carbon 
1000 ohms 5 watts, WW 

TUBES, RECTIFIERS AND DIAL LAMPS 

V-1 Type 6CB6: r-f amp. 
V-2 Type 616: osc./mixer 
V-101,102, Type CiCB6; 1st, 2nd, and 3rd i-f 

103,105 amplifiers; video amp 
V-104,110 Type 6AL5: video detector: 

f-m detector 
V-106,107 Type 12AU7: sync, amp, and sync. 

separator; sync, clipper and 
vertical osc. or 

Type 6SN7: same as above 
V-108 Type 6S4: vertical amp. 
V-109 Type 6AU6: audio i-f amp. 
V-111 Type 6AV6: audio amp. or 

Type 6SQ7: audio amp. 
V-112 Type 6AQ5: audio output 
V-113 Type 6AX5-GT: low voltage 

rectifier 
V-114 Type 5U4G: low voltage rectifier 
V-115 Type 6SN7-GT: horizontal osc. 
V-116 Type 6AU5: horizontal amp. or 

Type 6AV5-GT: horizontal amp. 
V-117 Type 6W4-GT: damper 
V-118 Type 1B3-GT: high voltage rectifier 
V-119 Type 16GP4: picture tube 
V-201,203 Type 6BA6: r-f amp.; 1st i-f amp. 
V-202 Type 6BE6: Converter 
X-201 Crystal diode 
LM- 101,201 Lamp, dial light: G.E. *47 

MISCELLANEOUS ELECTRICAL PARTS 

Tuning unit assembly 
PL- 104 Plug, 16GP4 anode (part of protective 

cover 8D1129) 
SW-201 Bandswitch assembly 
F-101 Fuse, 1/4 amp. 250 V. 

Ion trap 
Polyethelene lead; 22 inch 

Part Number 

23X20X561K 
23X20X102K 
24A920 
23X20X392K 
23X20X124K 
23X20X334K 
23X20X824K 
23X30X823K 
23X3OBF334J 
23X20X683K 
23X20X154K 

25A858 

23X30X473K 
23X20X474M 
24A925-B 
25B714 

23X30X222K 
23X20X033K 
23X30X105M 
23X20X154M 
23X20X681M 
23X20X225M 
23X20X680K 
23X20X563K 
23X20X822M 
23X20X102M 
23X20X105M 
23X20X223K 
23X30X273K 

23X20X474M 
24A921 

90X6CB6 
90X6J6 
90X6CB6 

90X6AL5 

90X 12AU7 

90X6SN7 
90X6S4 
90X6AU6 
90X6AV6 
90X6SQ7 
90X6AQ5 
90X6AX5-GT 

90X5U4G 
90X6SN7-GT 
90X6AU5 
90X6AV5-GT 
90X6W4-GT 
90X1B3-GT 
90X16GP4 
90X6BA6 
90X6BE6 
19A1246 
39A004 

1D961-X4 

60B401 
39A344 

21A101-B cb 
87A1046 1 
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Ref. No. Description 

MECHANICAL PARTS 
CHASSIS PARTS 

Part Number 

Bracket, deflection yoke and focus 67D1247 
coil mtg.; bottom 

Bracket, deflection yoke and focus 67D1348 
coil mtg.; upper 

'Use exact replacement part only 

Bracket, deflection yoke mtg. 67C1244 
(mounted on 67D1348) 

Bracket, deflection yoke support 67B1305 
(mounted on L-108) 

Bracket, focus coil mtg. (mounted 67C1251 
on focus coil assembly mtg. plate) 

Bracket, mounting: for TS- 101 67C1258 
and SO- 101 

Bracket, picture tube mtg.; front left 67D1260 
Bracket, picture tube mtg.; front right 67D1261 
Bracket, pilot light 67B1286 
Collar, picture tube mtg.; rubber 16C202 
(mounted near deflection yoke) 

Clamp, picture tube mtg. 76B597 

Cover, picture tube protective 8D1129 
Dial cord, 25 inch 38A001 
Lever, centering control 74B352 
Mounting ring; picture tube (plastic) 8C997-B 
Pilot light assembly 86A096 
Plate, focus coil assembly mtg. 67C1386 
(mounted on 67D1348) 

Pulley, assembly (drive shaft) 
Pulley and stop assembly 28A087 
(part of 28A086-C) 

Pulley, tuning shaft 28A084 
Ring, centering (part of focus 76B636 
coil assembly mtg. plate) 
Rubber channel, 2, (mounted under 16A204 
front of picture tube) 

Shield, light indicator (AM) 
Shield, light indicator (TV) 

SO- 101 Socket, a-c power 
Socket, miniature 7 pin tube 
Socket, miniature 7 pin (tubes V-201, 
202, 81 203) 

Socket, miniature 9 pin tube 6A334 
Socket, miniature 9 pin; molded mica 6A360 
filled (tube V-108) 

Socket, octal; molded (tube V-118) 6A355 
Socket, octal; molded mica filled 
(tube V-116) 6A364 

Socket, octal; molded (tubes V-113, 6B296 
115 81 117) 

SO- 102 Socket, phono input 
SO- 104 Socket, phono motor 

Socket, picture tube 
Socket, speaker 
Spring, dial cord 
Spring, i-f transformer (AM) 
Terminal strip, antenna 

SO- 103 

TS- 101 

L-201 

CABINET PARTS 

Antenna, loop 
Antenna, silver vortex built-in 
Cabinet 
Cabinet back 
Escutcheon assembly; front controls 
Escutcheon, picture tube (metal) 
Glass, safety 
Knob; OF F- VOLUME, BRIGHTNESS, 
and VERTICAL HOLD control 

Knob; CONTRAST, FOCUS and 
HORIZONTAL HOLD control 

Knob; CHANNEL SELECTOR 
Knob; A-M TUNER 
Knob; FINE TUNING 
Knob; AM-TV- PHONO 

PL- 101 Line cord and plug PL- 102 
Mask, escutcheon 

PL- 103 Plug, speaker 
Retainer strip; safety glass 

LS- 101 Speaker, 8 inch 
Spring, tube escutcheon ground 
Spring, knob escutcheon ground 

28A086-C 

69A361 
69A343-D 
10A286 
6A340 
6A308 

36A041 
10A015 
6B357-E 
10A373 
75A012 
76A385 
88A020 

57C146 
57C147 
78F536 
8E1151-E 
7D205 
7D196 
22D292-D 
15B234 

15B269 

15D293-C 
15D271 
15A299 
15C295 
87B1668 
7D215 
10A372 
8B1203 
85C104 
75B193 
75B194 

IF SUB- ASSEMBLY 

SEE ILLUSTRATION 

BELOW 

TUNER 

P 

NOTES-

(v- 106) 

\.-119 

P 

' 
N 

CONTRAST 
MIN 

BRIGHTNESS 
MIN. 

eRIGélTNESS CONTRAST 

MAX MIN MAX MIN 

K 155 140 I 40 140 

GI i30 65 1.— .-5 65 

CAUT ,ON - SEE TEXT FOR MEASUREMENT OF 

POTENTIAL AT 2ND ANODE CAP 

FRONT APRON 

(V-107) 

MODEL 818 

*VERTICAL LINEARITY CONTROL 

CCW/C6 

FIG. 25A. VOLTAGE CHART FOR MAIN TV CHASSIS 

1 SOCKET VIEWS ARE BOTTOM e,E*S 

2 ALL VOLTAGES ARE MEASURED BETWEEN TUBE SOCKET TERMINALS B CHASSIS WITH ZERO SIGNAL iNpuT 

3 LINE VOLTAGE— II? V AC 

4 ALL VOLTAGES SHOWN ARE DC. UNLESS OTHERWISE SPECIFIED 

S DC VOLTAGES WERE MEASURED WITH AN ELECTRONIC VOLTMETER 

6 Ne-NO CONNECTION VOLTAGE SHOWN FOR THIS TERkt,NA,_ ONLY vo-EN TERMINAL S uSED AS A TIE LUG 

BOTTOM VIEW OF CHASSIS 

7. 'NW- NOT READABLE VOLTAGES MEASURED AT THESE TERMINALS GENERALLY MEANINGLESS 

B. ALL VOLTAGES ON PICTURE TUBE WERE TAKEN AT TIE POINTS OF TUBE SOCKET LEADS. 

9 OPERATING CONTROLS SET FOR NORMAL PICTURE UNLESS OTHERWISE SPECIFIED. 

10 NON- OPERATING CONTROLS SET FOR NORMAL OPERATION 

II mEKSuRNENT OF ONO ANODE POTENTIAL AT PICTURE TUBE AS EXPLAINED ,N TEXT IS 

RECoMMENDED FOR CHECK ON 103 RECTIFIER 
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V-105 ,2,1  

SI 

6CB6 
SG 

* VARIES WITH CONTRAST 

CONTROL SETTING 

BOTTOM VIEW OF CHASSIS 

IF SUB -ASSEMBLY 

I125_1,... V- I03 

FIG. 258. VOLTAGE CHART FOR IF ASSEMBLY. 

e.)JOhn 111_ Ri elar 

920 ,,86 

V-203 

ICLOGIOVISE I 

...ID 0 pH 

G O I 

a :ji g 007, L,C1L 0 8.-t--9-1... G, 

  .--Disreerr   : rep— 

L 
-r 9 

f4- 0°: OLajoouleoo , I "T   
TS,0 T-1 JOOO _oj 

 J " -LeilrH  

1.-rbi 690 ,.D1, 
; ; 

FIG. 25C. VOL'AGE CHART FOR AM TUNER 

VALUES & TOLERENCES SHOWN ARE NOMINAL 

VARIATIONS MAY BE FOUND. IT IS RECOMMENDED 

THAT THE VALUE OF ANY REPLACEMENT CORRESPOND 

TO THE NOM INAL VALUE OF THE PART BEING REPLACED. 

I' -1 4 
ILO' CL3CAW;SE I 

2 1 I 

VI  

; 

377.5..trFP u e 
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r 

4, 

6C 86 797 \-irrenn  
5:0-1-7 ,-rM  

ov 

RF A lmp L 23 

• 

6, c/-7:12 1,r 3 -/5ernre,  L2   WU  0 

I 
2 

6 3 AC 

5605. ;-.7:17-rmr' 1  
= .,. C 

I 
9:OfTM-r-01-3 o 

0---W-0 

I . .: 1.52   

21 

; 

I 

t 

'CAC/CA/VISE' 
to.f.jaimi 

; L39  
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L., 7  

L 42  

et/I 

; L46 

pikei 

FINE 
TUNING 

O OSCILLOSCOPE 
TERMINAL 

3'2 

4 00 6J 6 

05G / MIXER 

LAST R SYMBOL R - 187 

LAST G SYMBOL G - 164 

LAST L SYMBOL L - I I 2 
LAST T SYMBOL T . / 12 
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L201 

0 201 
6806 
RF 

SW201 
SCD 
(REAR) 

IV-201, 

f032t... "  

= 

SW201 
5E0 I 
(REAR)  

2-1-

o 

5 .4 

63011C 

I .2 .3 

.15s 
‘0,  
1000 
S« 

• 's 

vzi• 

1000 
5* 

0205 

V202 
68E6 

OSC/MISER 

L112801 

AM DIAL LIGHT , 

IT v DIAL LiGHE 

i-Pa101 

1+1, } 7 O 
1l 

S0102 - u, 2..,2,c I 

T 600. 

24.75 MC 

Tioi 

V 101 

6586 

1ST IF AMP 

4.5 MC 

L106 

V 109 

6AU6 

.Z03 

6E1A6 
1ST IF 

4. 5MC 

T 108 

AUDIO IF AMP MO 

e m 

52V T--42 

3v 

14? 4'ee ''466" 
Zr T47 t 50 -----f ---

C11 

22,000 

FUR SOUNCI IF 
ALIGNMENT CONNES 
VOLT.TER NER 

IN613 

.201 

VIII 

6AV6 165071 

ST AUDIO AMP 

C5U0 

C133 v 

5" 1111 

1518 

.153 
10.401 

"5'5".•:00 c II I :,mil,  
soov 

.154  

1 ICI30 j_ 1 I 0,,e, 1me 

00. I h eev vOiumE 
= I = 

850 
716) 

Vii2 

6E15 

AUDIO OUTPUT 

- - AUDIO _4 
COUPLING - 
NET*CRN 

ITOU 

1 109 

P 
CONTRAST 

MIN 
BRIGHTNESS 

MIN 

' BRIGHTNESS CONTRAST 
N 

MAO MIN 
, 
MAO FAIN 

155 140 i4C1 140 

GI 130 65 65 65 

cO/s\ 7/. 

103 PLIO3  

I RI 
15,000 

Hl  
eI117 
RFD 

LS101 

L108 
11 161 
1000 

.139 
56 

L o, 

:MART 
FOR 2 

VOLTAGE 
READING > 11 157 

IOO ,SOO 

10 

25.6MC 

lO 

E 

C1OZ 
5000 

AGC 

6C86 21.75MC 

2ND IF AMP 
1 103 

Fos 

88 

CS 

6C136 

3RD IF AMP 

.104 
5000 

24.5MC 

ESN 

2 
111V 
11112 
190 

1300 

7104 II 

I I 

- 0107 
- 5000 

1116 I 

.108 Puo 
10o 1.0o too 

V104 

CALS 

VIDEO DET. 

.113 
6500 

L10 
C108 10 I ./14 2200 

Clos 
.5.0 

•41-I 

I NAG 

2.2 

0105 

6016 

VIDEO AMP 

• L102 

•117 
220,000 

18118 

5500 

I 
' 

.103 .106 
150 E103 150 15000 

NOTE - 
CAPACITOR VALUES ARE IN MPAF. 
UNLESS OTHERWISE SPECIFIED. 

RESISTOR VALUES ARE IN OHMS & I 2 WATT 

RATING UNLESS OTHERWISE SPECIFIED. 

Am-TV- PHONO SWITCH SHOWN IRAN POSITION 

* SOME SETS MAY USE 605 RECTIFIER TUBE 

it SOME SETS MAY USE 4700 FAME MICA 

0 103 

c,8¡ 
1 '5000 

89F 359-B-1 

6 3V AC 

6110 
T.S.ArD 

.115 
150 

.120 0115 
15,000 47 

t 
um, L103 L104 

4.5 MC 

.121 
2200 

11-• 

JULL. 
1108 

10,000 

1.v,'2.0v R 

CH, 
T IOU 

100 

W 119 
2300 

CONTRAST 

c1,..I 
'°"E° I 

8 150 

smw 
100011 

•••••1;'. 
xsoo 
2,2 

FCCUS 

DEFLECTION 

YOKE 
Cf3s RIss 
.01.220 4700 

PL 104 

2,500V. 

' 

P IC TURF 
TUBE 

.135 
1500 

.116 
50,000 

4°°' 11..117 
6110 

, 140 

600V. 

R34 

.129 
2200 

4400 BRIGHTNESS •T 000 

CRL? - VERTICAl.reo_neM 'telen 

R126 8'2'2,6 0000 

10V 

I5iI 8121 
.iv 35v 

141 710 

C114 

220 T220,000.; C 'I , 

VARIES MITO 05MFD 
CONTRAST CONTROL 600V. 
SETTiNS e 124 

2.2 WIG. 

R(55 
•5,000 
 1./1.  

8151 
2200 

V 6 

''1. 2;:óool @moo I  otoo  AS I I 

I .005 .00s li 

L - 

• Pro mrD »Po ; 

  J 

VIO? = 
i2AU7, 01116SN7) 

YNC. CLIPPER A VERT OSC. 

osov 
(511 

5sv 
4)2 

12AU7i 

cii• -•-CM1 6 SNt) 

os-TSYNC. AMP 
. SYNC. SEP 

cu. 
120 

.1320e, 1,5(e 5 

BLUE 

%gil If cu 6 

-66V = $o» 77 71 1)  

SIS)  

7 PL (02 
INTERLOCK 

i 1 CONNECTOR 

  PL 101 

105-.25V. 60'LAC 

Too 

6.3 V V113 
HEATERS 6,1,15-GT 0114 
w 8(605) 5U45 

LOW VOLT. RECT. LOW VIXT RECT 

AC 
= 

HORIZ HOLD 
RING . 71 .172 

120,000 50,000 68,000 

115 

HORIZ. DRIVE Ls° 
.176 82 

2 < 00 50,000 

RIRA 

g71; VII., FIL. C1352 "Te 61150 • Clem 

NI% I :o Ie. 
= = 

ALL VOLTAGES ARE MEASURED BETWEEN TUBE SOCKET TERMINALS 
AND CHASSIS WITH ZERO SIGNAL deuT, 

LINE ,OLTAGE - TAG 

.71 ALL VOLTAGES ARE DC AND POSITIVE UNLESS OTHERWISE SPECIFIES. 

1.1 SO VOLTAGES ARE MEASURED w1TH AS ELEC TRONIC VOLTMETER. 

IT I RR .(NOT READABLE.VOLTAGES MEASURED AT THESE TERMINALS 
GENERALLY MEANINGLESS. 

cCIT OPERATING AND NON.OPERAT(NG CONTROLS SETFOR NORMAL PICTURE 
OPERATION UNLESS OTHERWISE spEciF,ED. 

,507,00 

Fic0 

LI°9 FILTER D CHOKE 

cfflo • 

m")0 I 

6143 
1:15 WiD 2250 
soov 2 

11,67 
35o,000% 
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5900 "6000 

.16 
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St 000 
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R. 5 

1540001  5210 

HORIZ 
LOCK 00 
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A 1:0 

47000 Clive 
1* I .00E0 

4100 

VH6 
CALIS 

teeiv5-ovl 
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..0 v 
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1520 

W179 
•70,006 

- C154 r.-... 
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I 3" 

40 
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L'REAM 
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Ov 6000 
«eel 
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1C,20 G,2, 
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0108 
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1000 5000 
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INDEX 

PAGE 

ALIGNMENT INSTRUCTIONS .. . 22 
INSTALLATION DATA .. 22 
PARTS LAYOUT   25,26 
PARTS LIST   ... 24 

000 ONO ..._._ANTE/1111A TOIARIMISSION 
use 

VOLUME POWER - PICTURE CHANNEL SELECTOR 
BRIGHTNESS CONTROL FINE TUNING 
CONTROL 

GENERAL 

Picture Area 

Tubes   

Speaker   8-inch P.M. (3.2 ohm V.C.) 

Antenna   Built-in cabinet antenna with 
provision for external an-
tenna using 300-ohm trans-
mission line. 

OSC/MIXER LOIS 

AU» IF AMP 11AU6 

PAGE 

SCHEMATIC .   27, 28 
SPECIFICATIONS   21 
TOP VIEW — TUBE LAYOUT. . 23 
TRIMMER LOCATIONS  23 
VOLTAGE MEASUREMENTS .. 26 

FM OCT DAIS AUDIO AMP SAVA AUDIO OUTPUT 11/45 
TV/PNONO SWITCH 

1ST IF AMP MUS 

Tuning 

. . 135 square inches 

Eighteen plus two rectifiers 

  12 position channel selector 
plus fine tuning adjustment. 

Tuning Range. • Twelve channels 2-13. 

2 ISTI IF AMR NO IF ARP. {AU' VIDEO OCT • 1ST VIDEO AMP. 12•U7 END VIDEO AMP • 1ST SYNC, SEPARATOR ISAUT 
PHONO INPUT 

SYNC AMP & END SYNC. SEPARATOR I2AU7 

HORIZONTAL OSC. 6917-67 

I VE RT ICAL   
e   OSC 6.15-GT  VERTICAL AMP SONT-UT 

 INORIZONTAL AMP, • OAMPER r- le-6506-GT 6 IIW4-Cf  

Fie. 1. Functional block diagram 

Fre- Fre-
Channel quency Channel quency 
No. (mc) No. (mc) 

2 54-60 7 174-180 
3 60-68 8 180-188 

94)0135 4 66-72 9 188-192 

5 72-82 10 192-198 
6 82-88 11 198-204 

12 204-210 
13 210-218 

NV SECT 1 X 
IHNNIES 

Intermediate Frequency 
Picture carrier  26.25 mc 
Sound carrier   21.75 mc 
Intercarrber sound system.   4.5 mc 

Power Supply  105-125 V. 80 cycles AC 

Power Consumption   200 Watts 

Model Differences  Model 832 - Wood consolette finished in mahogany. 
Model 833 - Wood consolette finished in blonde. 

CARE OF THE KINESCOPE WINDOW 

The window in front of the picture tube is made of safety 
glass, hence may be cleaned by any of the conventional window 
cleaning processes. Abrasive or strong solvent type cleaning 
solutions that may scratch the glass or damage the cabinet 
finish, however, should be avoided. 

HIGH VOLTAGE WARNING 

Operation of the receiver chassis outside of the cabinet in-
volves a shock hazard. An interlock in the line cord disconnects 
the power when the back cover is removed. The HIGH VOLT-
AGE supply, while of low current capacity, operates at a 11,000 

volt potential. Exercise all normal HIGH VOLTAGE precau-
tions while working this equipment. 

KINESCOPE HANDLING PRECAUTIONS 

The kinescope housing provides adequate protection against 
possible tube implosure while in the cabinet. Do not expose the 
kinescope or handle it in any way without providing personal 
protection in the form of shatterproof goggles and heavy gloves. 
The kinescope should be handled by qualified personnel only. 

The kinescope envelope encloses a high vacuum and with 
the large surface area of glass involved, the stresses set up, 
particularly at the front rim of the tube, are considerable. An 
abnormal handling stress, accidental blow at a highly stressed 
surface, or even a scratch on the surface of the tube could 
cause it to implode or collapse with destructive violence. 

NON-OPERATING CONTROLS ADJUSTMENTS 
The "non-operating" or screw-driver adjustments normally 

will require an occasional minor adjustment if any circuit work 
or tube changing is required. A test pattern, generated either 
locally in the shop or obtained from a television station is rec-
ommended for best results. Normal picture contrast and bright-
ness should be maintained during the following adjustments 
for best results. 

HORIZONTAL HOLD, VERTICAL HOLD, HORIZONTAL 

OSC., BRIGHTNESS AND FOCUS ADJUS1MENTS 

1. Set the HORIZONTAL and VERTICAL HOLD controls 
for a steady test pattern. Should the HORIZONTAL HOLD con-
trol fail to hold the test pattern in the normal manner, set the 
HORIZONTAL HOLD control in the center of its range and 
adjust the HORIZONTAL OSC. ADJ. screw on the under side of 
the chassis for horizontal sync. (See Fig. 12 for location). 
the adjustment of the top slug has been tampered with, turn the 
top screw to its top limit and adjust the bottom slug for sync. 

2. The focus adjustment may be made with or without the 
aid of a TV station. If a test pattern is available, adjust the 
receiver for best picture and set the FOCUS control for best 
picture detail, watching the wedges of the test pattern. If no 
signal is available, turn the picture control counter-clockwise, 
advance the brightness control until the scanning lines just be-
gin to show distinctly and adjust the FOCUS control for sharp 
cleaf lines. Note that a misadjustment of the ion trap or focus 
coil'positions may prevent even focusing over the entire raster. 

FOCUS LINEARITY VERTICAL VERTICAL HORIZONTAL NORIZONTAL ICSIZCNIAL MOLD DRIVE KILO LINURITY WITH 
Fie. 2. Rear chassis view. location 92C951. 

of "non- ,, nerating" controls. 

HIEI6MT 

HORIZONTAL — DRIVE, — LINEARITY, 
— CENTERING AND WIDTH ADJUSTMENTS 

1. Advance the 
HORIZONTAL DRIVE 
control (clockwise)as 
far as possible with-
out causing fold over 
of the test pattern. 
(Vertical white line.) 
Insufficient horizontal 
drive will cause low 
second anode voltage 
with consequent loss 
of picture brilliance. 

2. Set the WIDTH 
control so that the 
test pattern fits the 
horizontal dimension 
of the kinescope es-
cutcheon. A minor 
adjustment of the 
focus coil position 
may be required to 
recenter the pattern. 

3. Set the HORI-
ZONTAL LINEARITY 
control so that the test 
pattern is symmetri-
cal from left to right. 
A slight readjustment 
of the HORIZONTAL 
DRIVE control may 
be necessary when 
making this adjust-
ment. 

HORIZONTAL DRIVE 
CONTROL MISADJUSTMENT 

Figure 3. 

WIDTH CONTROL 
MISADJUSTMENT 

Figurp 4. 

HORIZONTAL CENTERING 
MISADJUSTMENT 

FtÉure 5. 

HORIZONTAL LINEARITY 
CONTROL MISADJUSTMENT 

Figure 6. 

MODELS 832, 833, 
Ch. L919120 I
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VERTICAL — CENTERING,— LINEARITY, 
AND HEIGHT ADJUSTMENTS 

HEIGHT CONTROL 
MISADJUSTMENT 

fifiurp 

VERTICAL CENTERING 
MISADJUSTMENT 

,, Eeurc 

VERTICAL LINEARITY 
CONTROL M1SADJUSTMENT 

Fieure, J. 

1. Set the HEIGHT 
rontrol so that the 
test pattern fits and 
centers in the vertical 
dimension of the 
kinescope escutc heon. 
A minor adjustment 
of the focus coil posi-
tion may be required 
to recenter the pat-
tern. 

2. Set the VERTI-
CAL LINEARITY con-
trot for a symmetri-
cal test pattern in the 
vertical dimension. A 
slight readjustment 
of the HEIGHT con-
trol may be required 
when making this 
adjustment. 

Note - The sequence of 'non- operating" control adjust-
ments outlined above is suggested as a convenient method of 
approach and not an arbitrary procedure. Variations of the 
procedure is permitted to obtain the final result. 

DISMANTLING FOR KINESCOPE REPLACEMENT 

OR ALIGNMENT ADJUSTMENTS 

1. Remove the three front panel control knobs by pulling 
them straight from their shafts. The dual control knob must 
be removed in two pieces, removing the center unit first. 

2. Remove the back cover disconnecting the cable con-
nector for the phono socket and switch mounted on the back 
cover. Note that the line cord and half of the interlock con-
nector come along with the back cover. 

3. Disconnect the speaker and remove the two wood screws 
holding the antenna terminal strip bracket to the cabinet. Note 
that for the table models the speaker will have to be removed 
to clear the picture tube. 

4. Remove the five chassis bolts holding the receiver 
chassis in the cabinet and slide the entire assembly from the 
cabinet. The KINESCOPE is now accessible for replacement 
or adjustment. 

REMOVING THE KINESCOPE 

Refer to the warning KINESCOPE HANDLING PRECAU-
TIONS. Read all warning notices on both tube and carton. Fol-
low the dismantling instructions above to expose the KINES-
COPE and proceed as follows: 

1. Disconnect the KINESCOPE SOCKET at the base of the' 
kinescope. 

2. Slip the ION TRAP from the neck of the tube past the 
kinescope base connector. 

3. Measure the distance from the front edge of the steel 
band to the face of the tube. Keep this dimension handy for in-
stallation of a new tube. 

4. Remove the steel band at the front rim of the kinescope 
and carefully slip the neck of the kinescope out of the FOCUS 
COIL and DEFLECTION YOKE. If the tube fails to slip out 
smoothly, investigate and remove the cause of the trouble. Do 
not use force. 

DEFLECTION YOKE REAR SUPPORT 
ADJ 

DEFLECTION YOKE 

FOCUS COIL 

KINESCOPE SOCKET , 

ION TRAP 

K J( lOIL ail 

E SCRE W S 

EAR; 

pie. 10. Kinescope mountine detail. 

voteEtc TI LE RIM 

PROTEC TIRE COVER 

ANODE CONTACT 

KINkbCOPE 

CRADLE EKE MIO 

REAR SUPPORT 

It1(10114-• 

INSTALLING AND ADJUSTING THE KINESCOPE 

1. Wrap the RUBBER STRIP around the front rim of the 
kinescope and position the tube so that the anode contrast is 
located at the left side of the tube as viewed from the screen. 

2. Slip the neck of the kinescope through the REAR SUP-
PORT, DEFLECTION YOKE and FOCUS COIL and seat the 
tube firmly against the REAR SUPPORT. If it fails to slip into 
place smoothly, investigate and remove the cause of the trouble. 
Do not force the tube. Check the distance from the face of the 
tube to the front edge of the steel band. Refer to the measure-
ment made in step 3 above. If this dimension is off; loosen 
the two REAR SUPPORT MTG. screws, position the tube cor-
rectly and fasten the steel band firmly about the rim of the tube. 

3. The REAR SUPPORT must seat firmly against the 
flare of the tube and be securely anchored in place by the two 
REAR SUPPORT MTG. screws. Check the SPRING CONTACT 
grounding the outer coating of the kinescope tube. A high pot-
ential is developed on the outer coating of the tube if this 
contact is faulty. 

4. The DEFLECTION YOKE must seat firmly against the 
flare of the kinescope. Check by loosening the sinele DEFLEC-
TION YOKE ADJ. screw and pushing the DEFLECTION YOKE 
forward as far as it will go. Take up the slack in the screw 
temporarily to hold the coil in place. 

5. Slip the ION TRAP over the neck of the tube; the arrow 
points toward the face of the tube. 

6. Reconnect the KINESCOPE SOCKET and anode connect-
or and turn on the receiver. 

7. After allowing a few minutes for warm up, turn up the 
BRIGHTNESS control and set the ION TRAP for maximum 
raster brilliance, backing off the brightness control adjustment 
as the maximum point is approached. The ION TRAP must be 
rotated about the axis of the tube as well as shifted along the 
neck of the tube to obtain the proper setting. The arrow on the 
ion trap will generally point at the HV anode connector when 
properly positioned as far as rotation is concerned, hence a 
rough setting may be obtained immediately with this type 
of trap. 

With the BRIGHTNESS control set for slightly above average 
brilliance and the PICTURE control full counter- clockwise, ad-
just the FOCUS control until the line structure of the raster is 
clearly visible and readjust the ION TRAP for maximum ras-
ter brilliance. The final touches on this adjustment should be 
made with the BRIGHTNESS control at the maximum position 
with which good line focus can be maintained, then back off the 
setting of the BRIGHTNESS control until the retrace lines 
disappear. 

8. Check the position and appearance of the test pattern. 
If the test pattern is off center or shadowed at the corners 
(Electron beam striking the neck of the tube), adjust the three 
FOCUS COIL ADJ. screws for a centered, evenly illuminated 
raster. Note that the three spring loaded adjustment screws 
tilt the focus coil to shift the position of the raster on the face 
of the kinescope. Do not turn all three screws up tight, use 
them to tilt the FOCUS COIL only. 

CAUTION - It is not necessary to tilt the focus 
coil excessively. Excessive tilt may snap the 
neck of the kinescope if sufficient force is used. 

The position of the test pattern may also be shifted by ro-
tating the focus coil. To rotate the coil, loosen the two knurled 
nuts holding the coil to the mounting plate. Tighten the nuts 
after the adjustment has been made. 

9. If the lines of the raster are not horizontal or square 
with the escutcheon, loosen the DEFLECTION YOKE ADJ. 
screw and rotate the DEFLECTION YOKE until this condition 
is obtained. Tighten the adjustment. 

10. Follow the procedure under NON-OPERATING CON-
TROL ADJUSTMENTS and make any minor adjustments of the 
FOCUS COIL or DEFLECTION YOKE necessary to obtain the 
desired results. The final adjustment of the focus coil should 
leave the test pattern approximately centered. 

MEASUREMENT OF H.V. POTENTIAL ON 

KINESCOPE ANODE 

The second anode potential will be approx. 11,000 V. on a 
receiver that is functioning properly. Since the high potential 
for the kinescope anode is obtained from the horizontal output 
transformer, the " non-operating" control adjustments outlined 
above must be made or be known to be in proper adjustment 
before the H.V. measurement will have any meaning. Improper 
operation of the horizontal sweep circuit or circuit faults in 
the high voltage filter will generally account for an abnormal 
anode potential. If the anode potential is low, check the HORI-
ZONTAL DRIVE adjustment outlined above. 

I'Tot,r,Ls )32, d33, 
Ch. L919120 

CAUTION HIGH VOLTAGE 

Do not use hand held flexible test leads when 
making the following measurement. Keep the 
hands clear of the circuit during measurement. 
A 11 KV. potential exists in this circuit. Exer-
cise all normal high voltage precautions. 

1. Connect a 50-megohm resistor string in series with a 
300 microampere meter. Connect the free meter terminal to 
the chassis and the high side of the resistor string to the anode 
cap of the kinescope. The connection to the anode cap may be 
made with a fine wire slipped under the connector. Make up 
the resistor string with 5-megohm one or two watt resistors to 
provide a safety factor for voltage breakdown. If 5-megohm 
resistors are used, a total of ten will be required to obtain the 
50 megoluns. Make the setup self-supporting and allow ade-
quate clearance between the resistor string and chassis parts 
to prevent high voltage breakdown. 

2. Turn on the receiver and set the BRIGHTNESS and 

PICTURE controls at minimum. The microammeter will read 
approx. 220 microamperes for 11,000 V. at the kinescope 
anode. The anode potential is measured in this manner ( PIC= 
TURE and BRIGHTNESS control at minimum; meter current 
approx. 200 microamperes) to simulate the kinescope load on 
the high voltage power supply. 

I -F AMP. ALIGNMENT PROCEDURE 

Note - The following alignment adjustments do not require 
the use of the kinescope tube. It is recommended that the tube 
be removed if extensive alignment adjustments are to be made. 

CAUTION - Removal of the kinescope tube exposes the 
HIGH VOLTAGE anode connector contact. Keep this lead and 
contact clear of personnel servicing equipment and grounded 
objects on the service bench. Exercise all normal high voltage 
precautions while working with the exposed units. 

47 MMF 100,000 
CONISECT TO MICA I/2 W 

PIN NO.2 OF e--) 
PICTURE TUBE 

I MEG 

1/2 W 

IN34 

CRYSTAL 

GND 

EQUIPMENT REQUIRED 

CONNECT HIGH SIDE 

OF V.T.V.M. HERE 

GROUND LEAD 

OF V.T.V.M. 

92AM6 

Signal generator covering 4 mc to 30 mc 

Electronic voltmeter 

IN- 34 crystal detector circuit as shown in Fig. A. 

F-M SOUND CHANNEL ALIGNMENT 

1. Connect the low frequency signal generator output, 
through a .005 capacitor, across resistor (R-118) in the plate 
circuit of the 12AU7 VIDEO DETECTOR tube (V-104). This 
resistor is located at the terminal strip near the tube socket. 

2. Connect the detector circuit and V.T.V.M. as shown in 
fig. A. 
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3. Set the signal generator to 4.5 mc. using just enough 
output to give approximately one volt reading at the electronic 
voltmeter. 

4. The LIMITER GRID adjustment on the top side of the 
chassis see fig. 12 should be set to its top limit. Adjust the 
4.5 MC TRAP ADJUSTMENT located on the under side of the 
chassis for minimum voltage as shown on the meter. 

5. Disconnect the detector test circuit. 

6. Connect the V.T.V.M. to pin 07 of the 6AL5 FM DE-
TECTOR tube (V-109). 

7. Adjust the LIMITER GRID adjustment and the primary 
of T-108 for maximum indication on the voltmeter. 

8. Connect the electronic voltmeter across the 1000 mmf 
condenser (C-135) at the output of the f- m detector stage and 

adjust the FM DET. SEC. ADJ. of the f- m detector transformer 
(T-108) for the null. 

9. Shift the frequency of the signal generator either side of 
4.5 mc and•touch up the FM DET. PFU. ADJ. for approximately 
equal peaks. Use just enough signal generator output to obtain 
one volt peaks for the best results. 

10. After completing'the alignment procedure and placing 
the receiver in operation again, carefully tune in a TV test 
pattern and adjust the 4.5 MC TRAP ADJ. for maximum ver-
tical wedge definition. This adjustment is located on the under 
side of the chassis and on the same coil form as the 4.5 MC 
LIMITER GRID ADJ. shown in fig. 12. 

NOTE - The primary adjustment of T-108, the coarse fre-
quency adjustment of T-111 and the 4.5 mc trap adjustment 
may all be made through the holes in the cabinet bottom or 
chassis mtg. board. 

I-F AMPLIFIER ALIGNMENT 

1. Connect the electronic voltmeter across resistor R-118 
in the plate circuit of the 12AG7 VIDEO DET. tube (V-104). 

This resistor is located on the terminal strip near the tube 
socket. 

2. Couple the high side of the signal generator to theOSC./ 
MIXER tube (V-3) by removing its shield and slipping a tight 
fitting tube shield or length of copper braid over the bulb of the 
tube and connecting the generator lead to it. Connect the ground 
side of the signal generator to the frame of the tuning unit. 

3. Set the channel selector at channel 2. 

4. Set the signal generator output (unmodulated) to develop 
one or two volts at the electronic voltmeter and adjust the four 
i-f amplifier coils, according to the following chart, for maxi-
mum d-c voltage as measured by the electronic voltmeter. 
Readjust the signal generator output as required to maintain 
the two-volt potential at the electronic voltmeter. 

I-F AMPLIF18R ALIGNMENT CHART 

Signal Generator 
Frequency 

(No Modulation) 
Adjustment 

(Refer to Fig. 11) 
Stage 

Adjusted 

24.5 Mc 
23.4 Mc 
24.6 Mc 
25.6 Mc 
21.75 Mc 

•24.5 Mc IF Adj. 
23.4 Mc IF Adj. 
24.6 Mc IF Adj. 
25.6 Mc IF Adj. 
21.75 Mc Sound 
Trap Adj. 

1st IF amp. 
2nd IF amp. 
3rd IF amp. 
Video Detector 
*Sound Trap Adj. 

Adj. for Min. Voltage 

*Note: After adjusting the 21.75 Mc Sound Trap recheck the 
setting of the 1st IF Transformer (T101). 

5. Check the i-f amplifier trequency response by tuning 
the signal generator from 21 mc through 26.25 mc and observ-
ing the change in d-c voltage at the electronic voltmeter. If 
the signal generator output is set for an electronic voltmeter 
reading of 1.5 volts at the peak i-f amplifier response, the d-c 
voltage should not drop below one volt between the two peaks 
normally obtained with this i-f amplifier. If the response is 
unsatisfactory,repeat the procedure or try slight modifications 
of the recommended settings to obtain the desired response. 
Avoid resonating the coils with the iron core at the bottom end 
of the coil form. (Adjustment screw near limit of its travel). 
If a sweep type signal generator and oscilliscope is available 
the problem of making the final adjustments will be much-
easier. Check the two carrier i-f responses, 21.75 mc and 
26.25 mc. The 21.75 mc response will be approximately 20 db 
below the peak response (Approx. 0.15 volt) and the 26.25 mc 
response will fall approximately 6 db below the peak (Approx. 
0.4 volt). Refer to Fig. Il. 

The average i-f amplifier sensitivity, when feeding the sig-
nal generator output through the receiver as described in step 
2, will run approx. 2000 to 5000 microvolts for the one volt d-c 
peak measured at resistor R-118. (Receiver's oscillator oper-
ating on channel 2). 

*NOTE - The 1st IF amp coil (T-101) has two iron cores and must be adjusted from both top and bottom for 24.5 mc. response. 
Since this is an overcoupled transformer with a broad response, it will be necessary with this method of alignment 
to connect a 1000 ohm resistor across the primary winding (at the tuner terminals), when tuning the secondary (bottom 

core) and then connect the same resistor across the secondary winding when adjusting the primary (top) core. 

0 DB 
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FOR SOUND If FREO. 

(INTER CARRIER SOUND 

SYSTEM) 

24.5 MC 

.111F0-4EN. 

FREQ 

1-F omnl:fter responsp. 

26.25 MC 

PICTURE CARRIER 

UF AMP FREQ. 

32910134 

HORIZONTAL OSC. 
ADJ. ( USE COARSE 
ADJUSTMENT ON 
UNDER SIDE OF 
CHASSIS). SEE TEXT. 

FM DET. SEC. ADJ. 
(PRI. ADJ. UNDER - 
SIDE OF CHASSIS) 

H V. RECT. 

I X2 

L.V. RECT 

AUDIO OUTPUT 

AUDIO AMP 

6AQ 5 

6AV6 

4.5 MC LIMITER GRID ADJ. 
4.5 MC TRAP ADJ. UNDER SIDE OF CHASSIS.) 

SYNC AMP El 
2ND SYNC SEP 

2ND VIDEO AMPI3 VIDEO DE T 
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HORIZONTAL 
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6AL5 

6AU6 
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AMP (BIAS POINT) 
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TERMINAL 

6CB6 
RI-

AmPLIFtER 

6.16 
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6AU6 

-0 
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6AU6 
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3RD IF MAO 

24.6MC IFADJ. 

2ND IF AMP 

23.4 MC IFADJ 

i ST IF AMP 

 /-24.5 MC IF ADJ. 

MC TRAP ADJ. 

CARRIER vs I-F FREQUENCY CHART 

Channel Channel 
No. F req. ( mc) 

Picture 
Carrier 

Freq. (mc) 

Sound 
Carrier 

Freq. (mc) 

Receiver 
Osc. 

Freq. (mc) 

• 

Picture 
IF 

Freq. (mc) 

ANT CIRCUIT TRIMMER 

ANT CIRCUIT ADJ 

RF PLATE TRIMMER 

RF PLATE ADJ 

HIGH BAND RF TRIMMER 

LO BAND RF TRIMMER 

OSC. COIL ADJ 

MIXER GRID ADJ 

MIXER GRID TRIMMER 

OSC TRIMMER 

Sound 

IF 
Freq. (mc) 

92[11123 

Picture IF 
less 

Sound IF (mc) 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

54-60 

60-66 

66-72 

76-82 

82-88 

174-180 

180-186 

186-192 

192-198 

198-204 

204-210 

210-216 

55.25 

61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205.25 

211.25 

59.75 81.5 

65.75 87.5 

71.75 93.5 

81.75 103.5 

87.75 109.5 

179.75 201.5 

185.75 207.5 

191.75 213.5 

197.75 219.5 

203.75 225.5 

209.75 231.5 

215.75 237.5 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

21.75 

21.75 

21 75 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

MODELS 332, 333, 
Ch. L910120 £
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TUNER ALIGNMENT 

The tuner is of the turret type employing printed-circuit 
coils and covering television channels 2 through 13. It has 
been carefully aligned and adjusted at the factory using pre-
cision equipment. Alignment or replacement of individual 
tuner components in the field is not recommended. If the 
tuner fails to operate properly by reason of part failure with-
in the unit or in the event it should become badly misaligned, 
the complete unit should be replaced. The tuner may be ex-
changed for a new one, through the factory service depart-
ment, at very reasonable cost providing it has not been dam-
aged or abused. In some cases the exchange can be effected 
without charge under the terms of the warranty. 

Minor alignment adjustments may be desirable after tube 
replacement in the RF or oscillator-mixer stage. For those 
service engineers who are properly equipped, as specified 
below, the following alignment procedure is included. 

Equipment Required: 

Sweep Generator - Similar to RCA type WR59A, covering 
frequencies of 54 to 88 Mc and 174 to 216 MC with a minimum 
sweep of 10 Mc in each channel, and a 300 ohm balanced out-
put at least 0.1 volt line to line. 

Cathode Ray Oscilloscope - equivalent to the RCA W060C. 

Television Calibrator - equivalent to the RCA WR39A. 

Electronic Voltmeter - equivalent to the RCA Voltohmyst 
195A. 

Crystal Diode Circuit - for coupling the oscilloscope to the 
RF amplifier. (See Fig. 13.) 

1000 

TO 

OSCILLOSCOPE 

UFO 

Pte. 13 

.03 

TYPE 6C116 

RF AMPLIFIER 

92A1I30 

NOTE: If equipmeht used is not calibrated by television 
channels, see CARRIER vs IF FREQUENCY CHART 
(column # 1) for the correct frequencies to use for 
each channel. 

For location of all adjustments see Fig. 12. 

For response on each channel see Fig. 14. 

ANTENNA CIRCUIT: 

(1) Apply - 1.5 volts fixed bias to the tuner by connecting 
a 1.5 volt cell between tuner terminal number 1 (see Fig. 12.) 
and chassis ground. 

(2) Connect the sweep generator to the antenna terminals, 
using a 300 ohm matching pad if necessary. 

(3) Connect the oscilloscope to the plate of the 6CB6 RF 
amplifier tube (pin #5) through the crystal diode circuit (see 

Fig. 13.) 

(4) Adjust the antenna circuit trimmer for maximum re-
sponse on the oscilloscope between the picture and sound 
carriers of channel #6. 

(5) Adjust the antenna circuit adjustment for maximum 
response on the oscilloscope between the picture and sound 

carriers of channel #7. 

(6) Observe the response of all channels on the oscillo-
scope. Readjust the antenna circuit trimmer for channels 02 
through #6, and the antenna circuit adjustment for channels 07 
through 013 so that the best compromise is obtained in mak-
ing the response of each channel look like that shown in Fig. 

14. 

(7) Remove the oscilloscope connection. 

RF ALIGNMENT: 

(8) Connect the oscilloscope to the oscilloscope terminal 
on top of the chassis (see Fig. 12.) 

(9) Adjust the RF plate adjustment, the high band RF 
trimmer and the mixer grid adjustment for the proper curve 
shape of channel #13. 

(10) Adjust the RF plate trimmer and mixer grid trimmer 
for the proper curve shape of channel #7. 

(11) Adjust the Lo band RF trimmer for proper curve shape 

of channel Mil. 

(12) Observe the response of channels 02 through #6 on the 
oscilloscope. Readjust the RF plate trimmer, the Lo band 
RF trimmer and the mixer grid trimmer so that the best 
compromise is obtained in making the response of each chan-

nel look like that shown in Fig. 14. 

(13) Observe the response of channels 07 through 013 on 
the oscilloscope. Readjust the high band RF trimmer, the 
RF plate adjustment and the mixer grid adjustment so that the 
best compromise is obtained in making the response of each 
channel look like that shown in Fig. 14. 

(14) Remove oscilloscope and sweep generator. 

OSCILLATOR ALIGNMENT: 

(15) Connect the electronic voltmeter across C-135 at the 
output of the discriminator circuit. (see Fig. 16.) 

(16) Connect the television calibrator to the antenna ter-
minals. 

(17) Tune the calibrator to 59.75 Mc and set the tuner to 
channel #2. Set the fine tuning control to Mid range. 

(18) Adjust the oscillator trimmer for zero voltage on the 

electronic voltmeter. 

(19) Tune the television calibrator to 215.75 Mc and set 
the tuner to channel # 13. Set the fine tuning adjustment to 

mid range. 

(20) Adjust the oscillator coil adjustment for zero voltage 
on the electronic voltmeter. 

(21) Tune the television calibrator to the sound carrier of 
channels 03 through 012. (See CARRIER VS IF FREQUENCY 
CHART, column 3). With the fine tuning control set at mid 
range, adjust the oscillator adjustmert of each band for zero 
voltage on the electronic voltmeter. These adjustments are 
accessible through the hole provided in the front of the tuner 

chassis. 

Note: Oscillator adjustments for channels #2 and 013 
have been set by the factory. 'Their positions have been 
chosen as reference points inthe event that the tuner becomes 

completely misaligned. 

(22) Recheck RF alignment and repeat procedure #9, # 10, 
#11, # 12 and if13 where necessary. 

(23) Remove the electronic voltmeter, oscilloscope con-

nections, and bias cell. 
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TYPICAL RF RESPONSE CURVES MEASURED AT THE OSCILLOSCOPE TERMINAL 

L-101,102, 
109 

L-103,104 
L-105 
L-106 
L-107 
L-108 

L-112 
T-101 
T-102,103, 

104 
T-105 
T-106 
T-107 
T-108 
T-109 
T-110 
T-111 

T-112 

C-101 
C - 102 
C-103,104, 

105,106, 
107,108, 
109,130, 
132,190 

Ftf. 14 

SERVICE PARTS LIST 

Manufacturer's 
Description Part Number 

ELECTRICAL PARTS 
TRANSFORMERS AND COILS 

Coil, video peaking S1B1154 

Coil, video peaking 
Coil, focus 
Deflection yoke 
Coil, WIDTH control 
Coil, HORIZONTAL 
LINEARITY control 

Coil, 21.75 mc. trap 
Transformer, 1st i-f amplifier 
Transformer, i-f amplifier 

Coil, 4.5 mc sound trap 
Transformer, vertical oscillator 
Transformer, vertical output 
Transformer, ratio detector 
Transformer, audio output 
Transformer, power 
Transformer, horizontal 
oscillator. 
Transformer, horizontal output 55C154 

51B1155 
51B1159 
53C 195 
51B1230 
S1B1232 

5181231 
50B478 
50A431 

CONDENSERS 

47 mf. 500 V., ceramic 
3.3 mmf. 500 V., ceramic 
5,000 mmf. 450 V., ceramic 

SOA432 
55B115 
55B128 
50B406 
55C 134 
52C 199 
51B1153 

47X2OSL470K 
47A160-5 
47A168 

C-110,168 
C-111,113, 

149,160, 
C-112 

C-114,116, 
139,141 

C-115,118, 
161,165, 
191 

C-119,188, 
166 

C-120 
C-121 
C - 123,152, 

157 
C-124,125 
C-126 
C-127 

C - 128,151 
C-129 
C-133 
C-134,169 
C-135,172 

174,175, 
184 

C-136,137 
C - 138 
C-142 
C-144 
*C - 145,146 
C-147 

5 mmf. 500 V., ceramic 
.25 mfd. 200 V., tubular 

22 mini. 500 V., mica 
.01 mfd. 600 V., tubular 

.05 mfd., 600 V., tubular 

.05 infd. 200 V., tubular 

270 mmf. 500 V., mica 
47 mmf. 500 V., mica 
.002 mid. 600 V., tubular 

.005 mfd. 200 V., tubular 
4700 mmf. 500 V., mica 
50 mfd. 250 V., 75 mfd. 
50 V., electrolytic 

.1 mfd. 600 V., tubular 

.25 mfd. 600 V., tubular 
5 mfd. 50 V., electrolytic 
330 mmf. 500 V., ceramic 
1000 mmf. 500 V., ceramic 

.01 mfd., 200 V., tubular 
330 mmf. 500 V., mica 
50 mfd. 300 V., electrolytic 
56 mmf. 500 V., mica 
.01 mfd. 600 V., molded 
40-40 mfd. 450 V., electrolytic 

* Use exact replacement part only 

9281134 

47X2OUJO5OM 
46AT254J 

47X20A220K 
46AY103J 

46AY5031 

46AU503J 

47X20B271K 
47X20B470M 
46AZ2027 

46AU502J 
47X35A472M 
45B165 

46AY1041 
46AX254J 
45A109 
47B20331K5 
47B20A102M5 

46AU103J 

47X20A331M 
45B171 
47X 15D560K 
46BR103L6 
45B159 
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Vii3 T110 1111 V106 C146 

Vi lo 

F101 T105 C145 N/105 1108 N/104 1104 

R129 
R159 

RI 23 R182 

MI. 15. Top utew component locattone. 

92X1125-A 

Ref. No. 

C-148 
C-150 
C-153 
C-154 
C-155 
C-156 

C-158 
C-159 
C-162,171 
C-164 
C-167 
C-178 
C-180 
C-181 
C-183 
C-185 
C-187 

R-104,126, 
134,136, 
149 

R-105,110, 
180 

R-106,109, 
112,152 

R-107 
R-108,188 
R-111 
R-114,124, 

154,178 
R-117,122, 

143 
R-118,137 
R-119 
R-120 
R-123 

R-125 
R-127,131 
R-128 
R-129,159 

R-130,161, 
179,193 

R-132,168 
R-133,146 
R-135,206, 

171 
R-138,139, 

166,189 
R-140 
R-141,142 
R-144, 
R-145,147 
R-148 

*R-150 
R-151 

*R-156,157 
R-158,194 
R-160 

Description 

CONDENSERS (Cont.) 

60 mfd. 450 V., electrolytic 
220 mmf. 500 V., mica 
.02 mfd. 600 V., tubular 
390 mmf. 500 V., mica 
10,000 mmf. 500 V., ceramic 
82 mmf. 500 V., mica 

1500 mmf. 500 V., mica 
HORIZONTAL DRIVE control 
47 mmf. 500 V., ceramic 
500 mmf. 20,000 V., ceramic 
.035 mfd. 600 V., tubular 
1,000 mmf. 500 V., mica 
100 mfd. 10V., electrolytic 
8 mfd. 475 V., electrolytic 
390 mmf. 500 V., mica 
2.2 mmf. 500 V., ceramic 
.1 mfd. 200 V., tubular 

RESISTORS 

4700 ohms 1/2 watt, carbon 

47 ohms 1/2 watt, carbon 

150 ohms 1/2 watt, carbon 

15,000 ohms 1/2 watt, carbon 
100 ohms 1/2 watt, carbon 
3300 ohms 1/2 watt, carbon 
22,000 ohms 1/2 watt, carbon 

1 megohm 1/2 watt, carbon 

10,000 ohms 1/2 watt, carbon 

2200 ohms 1 watt, carbon 
4700 ohms 2 watts, carbon 
7500 ohms WW, PICTURE 
control 

27,000 ohms 1/2 watt, carbon 
2200 ohms 1/2 watt, carbon 
6800 ohms 1/2 watt, carbon 
50,000 ohms/1 meg., BRIGHT-
NESS/VOLUME control 
470,000 ohms 1/2 watt, carbon 

820,000 ohms 1/2 watt, carbon 
270,000 ohms 1/2 watt, carbon 
47,000 ohms 1/2 watt, carbon 

8200 ohms 1/2 watt, carbon 

2500 ohms 2 watts, WW, FOCUS 
560 ohms 1/2 watt, carbon 
1 megohm,VERTICAL control 
2.2 megohms, 1/2 watt, carbon 
5,000 ohms, VERTICAL 
LINEARITY control 
1 megohm 1 watt, carbon 
2.5 megohms 1/2 watt, 
HEIGHT control 
10,000 ohms 1/2 watt, carbon 
33,000 ohms 1/2 watt, carbon 
4.7 megohms 1/2 watt, carbon 

Manufacturer's 
Part Number 

45B166 
47X20B221M 
46AY203J 
47X20B391K 
47A226 
47X20B820M 
47X20B152M 
44A361 
47B20470K5 
47A216 
46AY3537 
47X20A102M 
45B170 
45A103 
47X20A391K 
47A160-4 
46AU1047 

23X20X472K 

23X20X470K 

23X20X151K 

23X20X153K 
23X20X101K 
23X20X332K 
23X20X223K 

23X20X105K 

23X20X103K 

23X30X222K 
23X40X472K 
25B791 

23X20X273K 
23X20X222K 
23X20X682M 
25B897 

23X20X474M 

23X20X824K 
23X20X274K 
23X20X473K 

23X20X822K 

25B710 
23X20X561K 
25B857 
23X20X225M 
25B712 

23X3OBF105K 
258711 

23X20X1031 
23X20X333K 
23X20X475M 
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Ref. No. 

•R-162 
*R-163 
R-164 
R-165 
R-167,175 

R-169 
R-170 

R-172 
R-173 
R-174,207 
R-176 
*R-177 
R-181,182 
R-183 
R-184 
R-187 
R-190 
R-191 
R-195 
R-196 

R-202 
R-205 

SERVICE PARTS LIST (Cont. 

Description 

RESISTORS (Cont.) 

330,000 ohms 1/2 watt, carbon 
4.7 megohms 1/2 watt, carbon 
10,000 ohms 10 watts, WW. 
200 ohms 20 watts, WW 
82,000 ohms 1/2 watt, carbon 
180.000 ohms 1/2 watt, carbon 
50,000 ohms, HORIZONTAL 
control 

18,000 ohms 1 watt, carbon 
120,000 ohms 1/2 watt, carbon 
330,000 ohms 1/2 watt 
150,000 ohms 1/2 watt, carbon 
120,000 ohms 1 watt, carbon 
39,000 ohms 2 watts, carbon 
100 ohms 2 watts, carbon 
10,000 ohms 1 watt, carbon 
1 megohm 1 watt, carbon 
560,000 ohms 1/2 watt, carbon 
3.3 ohms 1/2 watt, carbon 
33 ohms 1 watt, carbon 
400 ohms 2 watts, WW, 
HORIZONTAL CENTERING 
390 ohms 1 watt, carbon 
30,000 ohms 10 watts, WW 

Manufacturer's 
Part Number 

23X20X334J 
23X20X475J 
24BG103E 
24BH201E 
23X20X823K 
23X20X184K 
25A858 

23X30X183K 
23X20X124M 
23X20X334K 
23X20X154M 
23X3OBF124J 
23X 40X393K 
23X4OX 101K 
23X30X103K 
23X30X105M 
23)1 20X564M 
23X20X033M 
23X30X330K 
25B713 

23X30X391K 
24BG303E 

Tol, on carbon resistors - M-20%, K-10%, J-5% 

TUBE COMPLEMENT 

V-1 Type 6CB6: r-f amp. 
V-2 Type 6J6: osc./mixer 
V-101,102, Type 6AU6: 1st, 2nd and 3rd 

103,108 i-f amp: and audio i-f amp. 
V-104,105, Type 12AU7: video detector and 

106 1st video amp: 2nd video amp. 
and sync, separator: sync. 
amp. and 2nd sync. separator 

V-107 Type 6J5-GT: Vertical osc. 
V-109 Type 6AL5; f-m detector 
V-110 Type 6AV6: audio amp. 
V-111 Type 6AQ5: audio output 
V-112 Type 5U4G: low voltage 

rectifier 
V-113,117 Type 65N7-GT: horizontal 

osc.; and vertical amp. 
V-114 Type 6BQ6-GT: horizontal amp. 
V-115 Type 1X2: high voltage rectifier 
V-116 Type 6W4-GT: damper 
V-118 Type 16GP4: kinescope 

MISCELLANEOUS 
ELECTRICAL PARTS 

LS- 101 
PL- 101 
PL- 103 
PL- 105 

PL- 106 

Tuning unit assembly complete 
Speaker assembly 
Line cord and plug PL- 102 
Plug, speaker (Includes SO- 102) 
Plug, 16GP4 anode ( Part of 
protective cover 9D1129) 

Plug, 4 prong (PHONO/ 
TELEVISION) 

Shell, plug (Used on PL- 106) 

* Use exact replacement part only. 

90X6CB6 
90X6J6 
90X6AU6 

90X12AU7 

90X6J5-GT 
90X6AL5 
90X6AV6 
90X6AQ5 
90X5U4G 

90X6SN7-GT 

90X6BQ6-GT 
90X1X2 
90X6W4-GT 
90X 16GP4 

1A986 
85A102 
87B1668 
10A287 

10A302 

10A305 

ruNININPur° 
$OO OM 

r 

00000 00 

Ref. No. Description 

Socket, kinescope 
F-101 Fuse, 5 amp. (with wire leads) 
S-102 Switch, D.P.D.T.; (PHONO/ 

TELEVISION) 

MECHANICAL PARTS 

CHASSIS PARTS 

Manufacturer's 
Part Number 

6A348 
39A346 
60A381 

SO- 101 Socket, a-c power 10A286 
SO- 103 Socket, phono input 36A041 
SO- 104 Socket, 4 prong ( PHONO, 10A296 

TELEVISION) 
Shell, socket (Used on SO- 104) 10A294 
Socket, octal (Tube) 6A339 
Socket, octal (Tube V-107) 6B296 
Socket, miniature 7 pin 6A340 
Socket, miniature 9 pin (Tube) 6A334 
Socket, miniature 9 pin (Tube 6A343 
V-115) 

Coil spring, focus coil adj. 75A170 
Clamp, kinescope mtg. 76B579 

I a 

  .11:.-,41000 100 

I - 6100000 1 

-' 000'-- 2,0 
000 S.-• 
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p.ons-0; 
L  J 

VI 

6C86 
RP AMP 

2 

e 
>31330,6a C2 

1300 

• 

cnal 

TS- 101 

CABINET PARTS 

Terminal strip, antenna 88A020 
Bracket, antenna terminal 
strip mtg. 
Mask, escutcheon 
Escutcheon, kinescope 
Glass, safety 
Knob, fine tuning (Model 732) 
Knob, fine tuning (Model 733) 
Knob, channel selector (Model 
732) 

Knob, channel selector (Model 15A282 
733) 

Knob, OFF- PICTURE 
(Model 732) 

Knob, OFF- PICTURE 
(Model 733) 

Knob, BRIGHTNESS (Model 732) 
Knob, BRIGHTNESS (Model 733) 
Knob, HORIZONTAL gi VER-

TICAL HOLD 
Knob, VOLUME (Model 732) 
Knob, VOLUME (Model 733) 
Ion Trap 
Cabinet, back 
Shield, kinescope protective 
cover 
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IDENTIFICATION 

Figure 1. Hoffman Tuning Unit 

CIRCUIT OPERATION 
The Hoffman Tuning Unit is a continuous type tuner 

which covers television channels 2 through 13. The 

circuit employs a 616 as a push-pull RF amplifier, and 

a 616 as an oscillator and converter. 

The tuned circuits are pairs of plates of specially 

prepared bakelite on which silver has been printed to 

form a tuned line resonant circuit. Variation of the 

electrical length of line is accomplished by shorting 

across the line with a shorting contactor. This variation 

in electrical length resonates the line to the proper 

frequency for each channel. Lumped inductance in the 

form of jump coils are connected between the distributed 

high and low band lines so that the tuning skips the 

frequencies between 88 mc and 174 mc. This skip is 

designed to eliminate all outside frequencies between 

channels 6 and 7. 

The antenna input circuit has an impedance of 300 

ohms, balanced, with center ground. The antenna line 

is printed on the same plates as the tuned grid circuit 

for the RF amplifier, which gives inductive coupling 

between the two circuits. The configuration of the 

tuned lines are such that the center neutral portion of 

the antenna line is adjacent to the high band lines of 

the RF amplifier grid circuit. As the shorting bar 

contador is moved up the tuned grid line from channel 2 

position, a shorted loop is developed in the low band 

circuit of the grid lines between the neutral center and 

SLIDER 

HIGH BAND 
ADJUSTMENT 

PRIMARILY 
FOR CHt 

CHANNELS 
7 TO13 

JUMP COIL 
ADJUSTMENT 
FOR CH .6 

CH 6 

Oscillator Plate Showing 
Resonant Line Tuned Circuits 

TOP OF COIL 

CH .2 

CH .3 

CH.5 

CH 4 

Figure 2. Left Hand Plate 
the shorting bar. This shorted loop has the effect of 

canceling a portion of the antenna lines which in turn 

reduces the amount of coupling between the antenna and 

grid lines. This system of varying coupling with fre-

quency maintains a constant bandpass characteristic 

and input impedance for the tuner. 

The RF amplifier grid circuit (Zl in figure 11-

schematic) is tuned by distributed capacity plus the 

trimmer, Cl. The amplifier is a push-pull connected 

616. Cross neutralization is accomplished through C2 

and C3, the latter being adjustable to allow for exact 

neutralization. AGC voltage is applied to the RF ampli-

fier grids through R1, and is fed into the neutral center 

of the tuned lines. The RF amplifier plate circuit (shown 

as Z2) is a tuned line similar in configuration to the 

grid circuit, and tuned to the same frequency as the 

grid circuit. A metal shield is physically placed between 

the two sets of plates to prevent any coupling or feed-

back which would cause oscillation. Plate voltage for 

the RF stage is applied through the dropping resistor, 

R2, and associated by-pass capacitors, C19 and C20. 

The converter grid circuit tuned line (shown as Z3) 

is identical to the RF amplifier plate circuit. The 

circuits are coupled by a combination inductive, capa-

citive arrangement which provides slight over coupling 

at all frequencies. High band coupling is achieved 

through condensers C6 and C7, C7 being adjustable. 

Low band coupling is carried out through the coupling 

loop printed on the plates adjacent to the low band 

sections, plus mutual coupling between jump coils L8 

and L9. It can be observed, as the shorting con-

tactors are moved from the high band toward the low 

bands and down to the channel 2 position, increased 

inductive coupling circuits come into effect. The in-

creased coupling is required to maintain constant band-

width as the base frequency is decreased, and the pass 

band becomes a larger percentage of the base frequency. 

The converter grid circuit (shown as Z3) is re-

sonated by distributed capacity plus C9 and the variable 

trimmer, C10. Tuning for different channels is ac-

complished by changing the electrical length of the tuned 

lines with a shorting bar as in all other sections. 

The resistor, R4, serves as a grid leak return for 

the converter. Condenser C8, 5 mmf, is used to balance 

the grid- cathode and grid- plate capacity of the 6J6 

converter section. Balancing is necessary when going 

from the push-pull RF amplifier to the single ended 

converter stage. The resistor, R3, is inserted between 

the ends of the lines to prevent forming a completely 

shorted loop (as in the antenna-RF section) which would 

reduce the effectiveness of the coupling loop on the low 

bands. RF grounding of the neutral center of Z3 is 

provided through C21. 

The oscillator circuit is a modified form of the 

Pierce oscillator, with the tuned circuit forming the 

feedback path between plate and grid circuits. The 

tuned lines are resonated by C12 and the variable 

trimmer, C15. C12 is shown connected directly between 

grid and plate, and is located physically near the 616 

tube base to reflect heating changes. This capacitor 

has a negative 750 parts/million temperature coefficient 

and compensates for variations of inductance in the 

oscillator line which result from temperature changes. 

The neutral ends of the oscillator line are not connected 

together. This is done to avoid leaving a complete loop 

which would be tuned to channel 2 at any time when the 

shorting bar is not making contad such as when crossing 

over jumps between channels. Plate voltage is supplied 

through R6, the plate dropping resistor. 

C14 is used for blocking DC from the oscillator 

grid and R5 is the grid leak return for the oscillator 

section of the 616. The oscillator signal is coupled 

back to the converter through C11. 

The converter output circuit forms a mutual in-

ductance coupled circuit with the grid circuit of the 

1st IF amplifier tube. The capacitor, C13, and coil, 

L17, are resonated at 23 mc. Adjustment of L17 is part 

of the alignment procedure. The coil, L18, and condenser, 

C16, and associated distributed capacities are resonant 

at about 16 mc, and present an inductive reactance of 

about 100 ohms to the intermediate frequencies. This  

inductive reactance forms the mutual circuit between 

C13- L17 and the input coil and tube capacities of the 1st 

IF amplifier. In addition, L18-C16 form a trap circuit 

which removes part of the adjacent channel signals. 

However, L18 cannot be adjusted for complete adjacent 

channel trapping because the mutual inductance would 

not be correct to provide mutual coupling in the IF pass 

band. 

Converter plate voltage is supplied through R7. 

The converter output provides a composite video-sound 

IF signal of 26.1 mc video and 21.6 mc sound. This 

output is suitable for use directly in the intercarrier 

IF system of the Hoffman 21 tube TV receiver chassis. 

FIELD SERVICE 
FieIci service of the Hoffman Tuner is limited 

primarily to maintenance and sub-assembly replacement. 

If a tuner requires major servicing, it should be removed 

from the TV receiver and returned to the Hoffman 

distributor for replacement. The exploded view diagram 

is for the purpose of location of parts and explanation. 

TUBE REPLACEMENT. 

Replacement of tubes in the Hoffman Tuner will have 

an effect on the alignment or tracking characteristics. 

However, this effect can be minimized until the changes 

are negligible if replacement is made with a tube by the 

same manufacturer as the original tube, and with a tube 

designed for TV use. The RF amplifier, being cross 

neutralized, may oscillate if a tube with different inter-

electrode capacities is used. 

Replacement of the oscillator tube may require 

retrimming of C15 to bring the tuning into the middle of 

the channel. 

Selection of tubes may be made by trying several 

tubes until one is obtained which has approximately 

the same interelectrode capacity as the original tube. 

SHORTING BAR CONTACT MAINTENANCE 

The shorting bars for the tuned lines are in the 

form of solid silver leaf springs with a small detent on 

each tip which rides on the silver surface of the printed 

distributed line. 

Smooth and silent operation of the tuner requires 

proper oiling of the contact surfaces. Contact noise 

usually shows up as black streaks across the raster 

during tuning. 
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Figure 3. Top View 

Figure 4. Shorting bar 

A special oil for use in high frequency circuits 

which has no effect on the Q of the circuit or will not 

disturb the electrical properties of the tuned lines must 

be used. Factory production uses #7059 Solidified 

Switch Oil manufactured by the Viscosity Oil Co. of 

Chicago, Ill. 

A soft, non-shedding brush, such as camel's hair, 

should be used to apply the oil to the outer surface of 

each tuned line around the entire circumference where 

the contactor shorting bar rides on the silver surface. 

Turn the contactor shorting bar to the opposite side 

of the plates being oiled to avoid bending or springing 

the contactor with the oil brush. Make sure that brush 

hairs or other particles are completely removed from 

the plates after oiling. 

The small loop and slide bar used for high band 

inductance adjustment do not require oiling. 

SHORTING BAR CONTACTOR REPLACEMENT 

The detent contact of the shorting bar is subject to 

the greatest amount of wear of any portion of the tuner. 

If the contactor becomes noisy and cannot be corrected 

by oiling, the entire shorting bar should be replaced. 

Refer to the exploded view diagram, and follow these 

steps for replacement: 

1. Loosen the shaft-holding setscrew. This is a 6-32 

Allen head screw and uses a No. 6 Allen wrench. 

2. Grasp the metal tuner shaft through the access hole 

in the back plate of the tuner and pull it straight out, or 

part way out until the desired shorting bar drops loose. 

3. Replace the noisy contactors with new parts. l'he 

hole through which the shaft passes is flat on one side 

so that misalignment of the contactor is impossible. The 

hole size tolerance is +.00 - .001 so that the hole must 

be lined up squarely with the shaft before the shaft will 

pass through. The bakelite material forming the hole 

is split so that a snug fit will result when the shaft is 

pushed through. 

A small hole is molded in the bakelite material just 

above the flat portion of the shaft assembly hole. (See 

drawing of shorting bar contactor.) Insert the contactor 

between the plates with the small hole facing toward the 

back of the tuner. 

4. Slide the shaft into the oscillator section (rear plates), 

line up the contactor hole, and lightly force the shaft 

through the contactor. Proceed to each successive pair 

of plates, lining up the contactor and forcing the shaft 

through one at a time. 

Figure 5. Rear View 

5. Press the shaft into the brass drive collar. The 

setscrew must set against the flatted side of the shaft. 

The shaft will slide forward until the rear end of the 

shaft is approximately flush with the metal back plate of 

the tuner. Tighten the setscrew. 

ALIGNMENT PROCEDURE 
RF AMPLIFIER - CONVERTER INPUT ALIGNMENT. 

SETUP. 

Using a 300 ohm source, insert signal into the antenna 
terminals. Loop one wire lead of a 100 K isolating 
resistor around the screw adjustment of C10, converter 
tuning. Connect the other end of the resistor through 
a shielded lead to the vertical input terminals of a scope. 
Ground the shielded lead to the tuner chassis and scope 
ground. 

Load L17 by soldering an 1800 ohm, 1/2 watt, com-
position resistor across the coil terminaks. 

Since the chassis has been removed from the cabinet, 
there is no index mark for the channel dial. A suitable 
index can be fashioned from a piece of stiff wire soldered 
to the main TV chassis, and set to a point directly above 
the tuning shaft center. 

T 

sound carrier frequency. If only one marker is available, 
it can be swung back and forth to the two frequencies 
during alignment. Using the dial knob, set Channel 6 
opposite the index. This should place the shorting bar 

contactor approximately in the center of the Channel 6 
segment. Adjust Cl (antenna trimmer), C5 (RF amplifier 
plate), and CIO (converter grid circuit) to give maximum 
overall response with a symmetrical waveform. Do not 
tune for a maximum peaked response, but develop a 
symmetrical waveform. This is a preliminary adjustment 

of the trimmers; so, exact shaping of Channel 6 is not 
required at this point. Adjust C3 for proper neutraliza-
tion. Extreme cases of improper neutralization will 
cause oscillation in the RF amplifier which shows as 
"grass" on the scope waveform. Lesser degrees of 
improper neutralization will produce a peak on one 
side or the other of the waveform. See figure 7 for 
example of improper neutralization. 

Set the tuner to Channel 13. Set sweep generator 

at 213 mc., and marker generator at 211.25 mc (picture 
carrier). Set second marker, if available, to 215.75 mc. 

Sweep 
Gen. 

•  

AGC 1.5 V Bias 

RF 
Marker 
Gen. 

Tuner 

C 10 

 eAn 
 • 

300 ohm 
Matching 

- 
_L+ -ç- 100K 

 AAp 

220 mmf 

1000 ohms 
or more 

Use for Oscillator 
Alignment only 

Scope 

Figure 6. Connection Diagram 
Solder a 1-1/2 volt battery in the main TV chassis 

between ground and the tie point near L101 which will 
provide bias for the tuning unit during alignment. 

DETAILED PROCEDURE. 

The alignment of the Hoffman continuous tuner 
is a process of compatibly adjusting the three variables 
of each section of tuned plates; i. e., trimmer capacitor, 
high-band loop sliders and low-band jump coils. Adjust-
ment of coupling and neutralization are another important 
part of alignment. The general procedure to be followed 
is: 

a. 
b. 
C. 
d. 
e. 

Preliminary adjustment of trimmers. 
Adjustment of slide bars. 
Final adjustment of trimmers. 
Adjustment of jump coils. 
Recheck of all channels and compromise 
retrimming of all adjustments. 

Exact details of the alignment procedure are given 
below, and are outlined in a step by step process in the 

alignment chart. Alignment of the RF and converter 
input section is completed first; then alignment and 

tracking of the oscillator section is accomplished. 

Set the sweep generator to Channel 6, 85.5 mc 
center, with 10 mc sweep width. The input signal 
level should be .02 to . 05 volt. Insert a marker signal 

at 83.25 mc (picture carrier frequency). If a second 
marker signal is available, it should be set to 87.75 mc, 

Adjust the high band loop slide bars to obtain a maximum 
symmetrical waveform. Adjustment order, although 
not critical, should be antenna section, RF plate section, 
and converter grid section, in that order. At final 
adjustment, both sliders of any one section should be 
in approximately the same position. Usually, the 
antenna section will be set for nearly maximum induc-
tance, and the RF and converter sections will be at about 
3/4 of maximum inductance. A band pass of 6 to 7 mc 
can be obtained. C7 (coupling) may be adjusted to 
obtain coupling to produce greater than the minimum 
of 6 mc. The picture carrier marker should appear 
on or just outside the maximum amplitude point of 
the high frequency side of the waveform. The band 
pass decreases as the frequency is reduced to Channel 7, 
so widest bandpass is required on Channel 13. 

Set tuner to Channel 7. Set the sweep generator 
to 177.5 mc with 10 mc sweep. Set marker generators 
to 175.25 and 179.75 mc. It may occur that the markers 
do not lie on the most desirable portions of the pass 
band (on each side of the peak), when the knob is set 
with 7 exactly at the index. Reset the knob slightly 
to move the pass band to the proper position relative 
to the markers. The new knob position should be within 
3 or 4 tenths of the exact position. The condition where 
this rotation is excessive will be taken up later. 
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Adjust C3 To Bring Peak 
Down To Dotted Line 

100 

70 

50 

O 

Figure 7. Improper Neutralization 

Picture And Sound 
Markers Within 
These Limits 

o f •no,...•••••-•74 4 

Response Curve 
Must Lie Within 
Shaded Area 

Figure 8. Ideal Band Pass Characteristic 
-15-Picture 
S- Sound 

Low Band Channels 

High Band Channels 

/3 

Figure 9. Typical Band Pass Characteristic 

The waveform and bandpass response 
curves shown in this manual are illustrated 
in the conventional manner, with amplitude 
upward and frequency from left to right, 
low frequency being on the left. In actual 
practice, depending on polarity of scope 
and signal generators, the waveforms may 
be inverted or reversed from right to left. 
Accurate location of marker indicators will 
quickly orient the waveforms for practical 
use. 

With the markers in best position, adjust Cl, C5 and 

C10 to produce a symmetrical waveform with greatest 
amplitude. It may be necessary to slightly retrim C7 
to provide proper coupling. Adjustment of C7 influences 
the setting of C5 and C10, so that the three trimmers 
should be adjusted alternately. If considerable readjust-
ment of the trimmers was required on Channel 7, then 
Channel 13 should be rechecked as described above. 
The adjustment of loop sliders and trimmers should 
be " rocked in" to obtain the best possible conditions 
for all the high band channels. If rotation of the channel 

knob for proper placement of the markers on Channel 7 
as described above, was excessive, the knob should be 
set exactly at the index on Channel 7, and the trimmers 
Cl., C5 and C10 adjusted to bring the waveform as 
close as possible to the best positioned symmetrical 
shape. It is then imperative to repeat slide bar adjust-
ments on Channel 13, plus again returning to Channel 7 
for final retrimming. 

Set tuner to Channel 6. Set sweep generator to 
85 mc, 10 mc sweep. Set markers to 83.25 mc (picture) 
and 87.75 mc (sound). Reset tuner knob until markers 
lie within the peaks of the curve. Again, it is not nec-
essary that 6 be set exactly at the index, but should be 
within 3 or 4 tenths of the exact position. Inspection 
of the position of the shorting contactor will indicate 
its position which should be within approximately the 
center third of the Channel 6 segment. If the knob 
calibration is excessively in error, or the shorting 
contactor is near the edge of the segment, adjustment 
of the jump coils is required. The inductance of the 
coils can be decreased or increased by spreading or 
squeezing the coil. Use a nonmetalic alignment tool 
for spreading the turns, or a long nose pliers insulated 
with tape for squeezing the coils. Set the tuning knob 
to place Channel 6 opposite the index. Start with the 
antenna section coils Li and IA. Next adjust the outside 
coils (L5 and L12) of the RF and converter sections. 
Adjust the coupling coils L8 and L9 for best band-width. 
Observing the curves of Figure 9, the coupling on 
Channel 6 provides a band-width of 7 to 8 mc. This 
wide pass band is necessary to give sufficient coupling 
on the lower channels. Overall adjustment of the jump 
coils should result in a smooth symmetrical double 
peaked curve. 

Set tuner to Channel 2 (approximately). Set the 

sweep generator to 57.5 mc, 10 mc sweep. Set markers 
to 55.25 mc (picture) and 59.75 mc (sound). Check 
the waveform on Channel 2. The picture marker 
should be located just outside the maximum peak. 
The waveform will not be completely symmetrical, 
and the sound marker will fall at a lower point on the 
opposite side of the curve. The difference between 
amplitudes at marker points should not exceed 3 db. 
If the waveform is not acceptable, retrim C3 and Cl 
slightly. This is a compromise adjustment and it will 
be necessary to recheck Channels 13 and 6. Some 
deterioration of waveforms on the other channels may 
be tolerated to allow better performance on 2. The 
average overall performance should be considered in 
these cases. 
OSCILLATOR SECTION ADJUSTMENT 

SETUP 

The oscillator adjustment should be made after 
the RF section is aligned. Tracking of the oscillator 
is accomplished by accurately marking the 26.1 mc 
picture IF output point, and then adjusting the oscillator 
to make a converted RF picture marker coincide with 
the reference 26.1 mc marker. 

Input isolation must be used to avoid loading the 

converter grid circuit too heavily. A network consist-
ing of a 1000 ohm composition resistor and a 220 mmf 
condenser in series with the signal lead will give 

sufficient isolation and transmit enough signal to pro-
duce a readily apparent marker. However, this load-
ing of the converter grid circuit will distort the RF 
waveform, so it is desirable to use a larger resistor 

The 26.1 mc reference marker should be derived 
from a source which will allow the signal to be injected 
into the circuit separately from the sweep signal. 

Any unmodulated C.W. signal which can be accurately 
calibrated to 26.1 mc will be satisfactory. The output 
should be 0.1 volt or greater. 

The sweep generator and scope are connected as 
in the RF alignment. Inject the 26.1 mc source into 
the circuit at the scope takeoff point by coupling to 
the metal screw of C10. 

If sufficient signal amplitude is available from the 
26.1 mc source. Distortion of the RF waveform is not 
serious, because the oscillator adjustment is for 
frequency only, and does not affect the waveform. 

PROCEDURE 

Set the sweep generator to 85 mc, 10 mc sweep. 
Set the RF marker to 83.25 mc. Turn the tuning knob 
to approximately the center of Channel 6 so that the RF 
marker is in a suitable position on the waveform. 
If may be desirable to remove the extra loading of the 
26.1 mc marker during this adjustment. Insert the 
26.1 mc marker, and adjust the oscillator trimmer 
C15 until the RF marker and the 26.1 mc marker 
coincide. 

Set the sweep generator to 213 mc, 10 mc sweep. 
Set RF marker at 211.25 mc. Turn tuning knob to 
piace RF marker at suitable position on the waveform. 

Ls 
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e,0 
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LS 

6 

Drive Collar 

I- Shield 
2- Tube - 616 Converter - Oscillator 
3- Tube - 616 RF Amplifier 
4- Top - Wiring Assembly 
5- Stringer, R. H. 
6- RF Ring Plate, R. H. 
.7- Shorting Bar (Contact Arm) 
8- RF Ring Plate - L. H. 
9- Converter Ring Plate - R. H. 
10- Converter Ring Plate - L. H. 
11- Oscillator Plate - R. H. 
12- Oscillator Plate - L. H. 
13- Rear Plate 
14- Lock Washer 
15- Bolt 

21 

23 

24 

Adjust the oscillator section high band loop sliders 
to make markers coincide. 

Set sweep generator to 177.5 mc, 10 mc sweep. 
Set RF marker to 175.25 mc. Turn tuning knob to 
Channel 7. If markers approximately coincide, no 
further adjustment is required. If necessary, readjust 
C15, then repeat Channel 13 adjustments. 
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Figure 10. Tuner Exploded View 
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- Bet sireep génerator to 81 mc, 10 mc sweep and 
RF marker at 83.25 mc. Turn tuning knob to approxi-
mately Channel 6. If required, adjust the oscillator 
section jump coils L13 and L16 to make markers 
coincide. 

Set sweep generator to 57.5 mc, 10 mc sweep. 
Set RF marker at 55.25 mc. Turn tuning knob within 
the range of Channel 2 segment and check for coincidence 
of markers. If coincidence occurs at edge of range, 
it will be necessary to compromise the Channel 6 
setting and readjust the jump coils slightly. 

The oscillator alignment is described as a separate 
step, but may be combined with the RF alignment 
after experience is gained in handling the adjustments 
and compromises required. 

With a continuous type tuner, a considerable range 
is available for tuning on each channel. For this reason, 
there are no individual channel oscillator adjustments. 
Slight retuning of C15 will change the oscillator fre-
quency on all channels. 

ALIGNMENT TABLE 
This alignment table is for quick reference 
beginning on page 4 should be studied before 

CHANNEL FREQUENCIES 
Limit Picture Sound Oscillator 

Channel Frequencies Carrier Carrier Frequency 
No. Mc. Mc. Mc. Mc. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

54-60 

60-66 

86-72 

76-82 

82-88 

174-180 

180-186 

186-192 

192-198 

198-204 

204-210 

210-216 

55.25 

61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205.25 

211.25 

59.75 

65.75 

71.75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

209.75 

215.75 

during alignment. Detailed instructions 
alignment by use of the table is attemped. 

81.35 

87.35 

93.35 

103.35 

109.35 

201.35 

207.35 

213.35 

219.35 

225.35 

231.35 

237.35 

RF AND CONVERTER ALIGNMENT 

Step 
No. 

Sweep 
Gen. 
Freq. 

Marker 
Gen. 
Freq. 

Set 
Tuning 
Knob 

Adjust 

, 

Instructions 

1 85.5 mc 83.25 mc 
87.75 mc 

Channel 
6 Index 

Cl, Cp, C10 Symmetrical wave-
form maximum re-
sponse. 

2 85.5 mc 
83.25 mc 
87.75 mc 

Channel 
6 Index C3 (Neut.) See figure 7. 

3 213 mc 
211.25 mc 
215.75 mc 

Channel 
13 Index 

All high-band 
loop sliders See figure 9. 

4 213 mc 
211.25 mc 
215.75 mc 

Channel 
13 Index 

C7 
6 to 7 mc Bandwidth. 

5 177.5 mc 
175.25 mc 
179.75 mc 

Channel 
7 approx. Cl, C5, C10 See figure 9. 

6 85.5 mc 
83.25 mc 
87.75 mc 

Channel 
6 Index 

Li, L4, L5, 
L12, L8, L9 See figure 9. 

7 57.5 mc 
55.25 mc 
59.75 mc 

Channel 
2 approx. 

CI slightly, 
if required Check waveform 

only. 

8 
All 

Channels 

Sound 
and 

Picture 

Each 
channel 
approx. Check waveform. 

Use 10 mc sweep width for all sweep signals. 
Use 300 ohm balanced input for signal. 

OSCILLATOR ALIGNMENT 

9 85 mc 83.25 mc 
26.1 mc 

Channel 
6 approx. 

C15 
Coincide markers. 

10 213 mc 
211.25 mc 
26.1 mc 

Channel 
13 approx. Loop slider Coincide markers. 

11 177.5 mc 
175.25 mc 
26.1 mc 

Channel 
7 approx. C15, if required Coincide markers. 

12 
85 mc 83.25 mc 

26.1 mc 
Channel 
6 approx. L13, L16 Coincide markers. 

13 57.5 mc 
55.25 mc 
26.1 mc 

Channel 
2 approx. Check markers. 

14 
All 
Channels 

Picture RF 
26.1 

Each 
Channel Check markers. 

Load L17 with 1800 ohms. 
Use 1.5v. fixed bias in place of AGC bias. 

Remove ell bias, resistor loading and signal connections after alignment. 

TUNER PARTS LIST 

SYMBOL VALUE TOL. 
WATTS OR 
VOLTS TYPE PART NO. 

Cl, C3* } 
C5, Cl 
C10, C15 
C2, C4*  f  -\__ 
C9  

(.3-3) mmf 

1.5 mmf 10% 

Trimmer (Muter) 4323 

Ceram ic fixed 4024 

C6 .5 mmf 10% Ceramic fixed 4054 
C8 5 mmf 10% Ceramic fixed N750 4028 
C12 
C13, C14} 

2 mmf 10% Ceramic fixed N750 4052 

C19, C21 10 mmf 10% Ceramic fixed N750 4038 

C16 135 mmf 3% Silver mica 4059 
C17 
C18, C22,) ,. 
C23 
C20 

330 mmf 
1000 mmf 

470 mmf 

10% Ceramic tubular NPO 4010 
Ceramic fixed (GMV) 4060 

Ceramic stud mtg 4053 

In some tuners 

C5, C10 
C4, C9 

(2-5.5) mmf 
Deleted from tuner 

Trimmer (Muter) 4324 

RI 470E ohms 20% 1/2 W Comp 4506 
R2 2200 ohms 20% 1/2 W Comp 4512 
R3 220 ohms 20% 1/2 W Comp 4530 
R4, R5 47K ohms 10% 1/2 W Comp 4559 
R6 1500 ohms 20% 1/2 W Comp 4534 
R7 15E ohms 20% 1/2 W Comp 4521 

o  

ELECTRICAL DIAGRAM 
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Tuning Unit 

INDUCTORS 

Z 1 

Z2 

Z3 

Z4 

RFC1, 
RFC2 

.3,16 
CONVERTES 
OSCILLA i(,+, 

TIT 

r - 

Z3 

9 

C9 
15 

Antenna tuned line (consisting of) 
Li, IA Antenna jump coil 
L2 Antenna ring (RH) 
L3 Antenna ring (LH) 

RF Plate Tuned Line (consisting of) 
L5 RF jump coil 
L6 RF ring (RH) 
L7 RF coupling ring (LE) 
L8 RF jump coupling coil 

Converter Tuned Line (consisting of) 
L9 RF jump coupling coil 
L10 RF coupling ring (RH) 
L11 RF ring (LE) 
L12 RF jump coil 

Oscillator Tuned Line 
L13, L16 Oscillator jump coil 
L14 Oscillator ring (RH) 
L15 Oscillator ring (LE) 

5307 
99586 
99565 

5297 
99568 
99569 
5322 

5322 
99570 
99567 
5297 

5306 
99572 
99571 

L17 Coil Converter Plate 5320' 
L18 Coil, Series Trap 

Filament Choke 

TUBE COMPLEMENT 

6J6 Push-Pull RF amp., dual triode 
6J6 Converter-Oscillator, dual triode 

..d.fC 

R5 5' 

47h 
Cl2 2 

2 r 

C:3 

I '° 

LI1 

Z4 

'Figure 11. Schematic Diagram 

1.18 
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ALIGNMENT INSTRUCTIONS ..  6 
PARTS LAYOUT   8 
PARTS LIST   9,11 
PRODUCTION CHANGES  14 

MODEL 632 
Blonde Oak Cabinet 

MODEL 633 
Mahogany Cabinet 

SPECIFICATIONS 

Line Voltage 

Number of Tubes 

Picture Tube Size 

Power Consumption 

TV Channels 

Audio Power Ouput 

115V AC 60 cps 

21 

16" Rect. 

205 Watts 

2 through 13 

3 Watts 

INDEX 

SCHEMATIC .   

SPECIFICATIONS   
TOP VIEW — TUBE LAYOUT. .   
TROUBLESHOOTING.   

VOLTAGE MEASUREMENTS . 

Figure 1. Chassis 159 

Figure 2. Chassis 160 

Speaker Type 

Cabinet Height 

Cabinet Width 

Cabinet Depth 

PAGE 

10 
5 
8 
12 
9 

6" x 12" Oval PM 

18 3/8" 

22" 

18 1/2" 

PHONOGRAPH CONNECTIONS 

Circuit connections are built into these models for attaching an external phonograph. A crystal 
pickup type record player must be used. A 45 rpm 7" record changer, a Long Playing changer, or 
a standard changer will produce good results. The phono AC power cord may be conveniently plugged 
into a socket marked AC PHONO located directly below the AC line cord lock at the left rear portion 
of the chassis. The phono audio lead goes into an audio jack marked INPUT PHONO located at the 
right rear portion of the chassis. The audio amplifier system of the TV receiver is controlled by 
the slide switch located adjacent to the INPUT PHONO jack. When this switch is placed in the PHONO 
position, the output of the record player pickup is amplified through the TV audio system. The 
volume is controlled in the normal manner with the volume control at the left front of the chassis. 
The slide switch marked TV-PHONO has no effect on the picture circuits of the receiver. The 
CONTRAST control may be turned full off to remove the picture. (Brightness should have been 
previously set so that light just begins to appear at minimum contrast setting.) All power to the 
phonograph is turned off when the TV receiver is turned off. 

Cabinet 

Model 632 
Model 633 

MAJOR COMPONENTS 

7580 
7581 

TV Chassis 
Models 632, 633 160 

Tube, Picture 

Glass, Window Protective 

Frame, TV Glass 

Mask, Frame Liner 

Speaker 

Antenna Assembly 
Loop, Antenna 
Azimutrol 
Knob, Antenna Tuning 

Backboard 

Cord, AC 

Plate, Contrast-Off-On-Volume 

Plate, Channels-Tuning 

Knobs 
Turret Tuner 
Channel Selector 
Fine Tuning 
Off-On-Volume 
Contrast 

Brightness 
Vertical Hold 

16TP4 

743 

2387 

2388 

9074 

99609 
9667 
9658 
3691 

ELECTRICAL AND MECHANICAL DATA 

Power Requirements: 
Operating Voltage 115 V AC 60 cps 
Watts 205 

Tuning Range: 
ry Channels 2 through 13 

3 Watts 

3.2 ohms at 400 cps 

Audio Power Output 

Output Impedance (Audio) 

Video Bandpass 

Intermediate Frequencies: 
Video Carrier 
Intercarrier Sound 

3 MC 

26.1 MC 
4.5 MC 

Antenna Input Impedance 300 ohms, balanced 

Picture Tube: 
Chassis 159 
Chassis 160 

14BP4 
16TP4 

Chassis 159 and 160 are 21 tube TV receivers. An 
2436 intercarrier sound system is used with the 4.5 mc sound 

IF being taken off after the video second detector. Three 
3176 stages of video IF and two stages of sound IF are used. 

The interstage Ietransformers are double-tuned, over-
2446 coupled type. The high voltage and deflection circuits 

are designed to operate a 70° deflection system for a 14 
2448 inch or 16 inch rectangular tube. The picture tube is 

mounted directly on the chassis on specially designed 
support brackets. 

33502 
3642 

SK341 
SK342 
3719 
3719 

Servicing of the receiver without removal from the 
cabinet is facilitated by the easily removable metal 
bottom plate. The metal plate forms the bottom of the 
receiver cabinet, and is held in place by four screws. 

MODELS 63 0, 631, Ch. 
159; 632, 633, Ch. 160 G
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Chassis 159 and 160 are identical except for the 
variations required to handle either the 14BP4 tube for 
chassis 159 or the 16TP4 tube for chassis 160. The 
parts which are different are the tube holddown strap, 
the focus coil mounting bracket, the deflection yoke 
mounting bracket, and the metal bracket for supporting 
the front of the picture tube. The screen resistor, R162, 
of the 6BG6G, is increased from 8.2 K to 15 K ohms to 
decrease the horizontal drive and high voltage for the 
14 inch tube. Alternate part numbers are shown in the 
parts list. All other electrical and mechanical components 
are the same for both chassis. 

TUNING UNITS 

Two types of tuning units are used interchangeably 
in the chassis 159 and 160. The turret tuner, RF6, used 
in previous types of Hoffman receivers is used in early 
production of chassis 160. The Hoffman continuous type 
tuner is used in production of both 159 and 160 chassis, 
although the two tuners are operationally interchangeable 
and may be used alternately at any time. 

Separate mounting plates are used in conjunction 
with each type tuner, so that direct mechanical inter-
changeability is possible. 

The style of knebs for the front panel controls are 
different for the two types of tuners, and each tuner must 
be used with the set of knobs specifically designed for it. 

TUBE COMPLEMENT 

2 6AU6 Sound IF 
1 6T8 Ratio Detector, 1st Audio 
1 6K6GT Audio Output 
3 6CB6 Picture IF 

1 6CB6 Video Amplifier 
1 6AU6 AGC Keyer 
1 6SN7GT Horizontal Oscillator 

Control & Sync Amplifier 
1 6SN7G T Horizontal Oscillator 
1 6BG6G Horizontal Output 
1 1X2 H. V. Rectifier 
1 6W4GT Damping Diode 
1 6AU6 Sync Separator 
1 6J5 Vertical Oscillator 
1 6S4 Vertical Output 
1 5U4G Low Voltage Rectifier 
1 16TP4 Picture Tube 

or 

1 14BP4 Picture Tube 

V101, V102 
V103 
V104 
V105, V106, 
V107 

V108 
V109 
V110 

V111 
V112 
V113 
V114 
V115 
V116 
V117 
V118 

1 6J6 

1 6J6 

TUNING UNIT 

RF Amplifier 

Oscillator, Converter 

SUMMARY OF TUBE COMPLEMENT 

1X2 1 

5U4G 1 

6AU6 4 

6BG6G 1 

6CB6 4 

6J5 1 

6J6 2 

6K6GT 1 

6S4 1 

6SN7GT 2 

6T8 1 

6W4GT 1 

14BP4 or 
16TP4 1 

INSTALLATION AND OPERATING INSTRUCTIONS 

FRONT PANEL CONTROLS 

The front panel operating controls consist of the 
TUNING control, the OFF-VOLUME control, and the 
CONTRAST control. With the AGC system used for 
maintaining constant signal level, the contrast control 
becomes primarily useful in setting background level for 
best viewing under various room lighting levels or 
different average program contrast levels. 

BEAM BENDER ADJUSTMENTS 

The single magnet type beam bender is used with 
either the 14 inch or 16 inch tube. The rated flux 
density is 60 gauss, which is higher than previously 
used magnets. There is no indication to show a forward 

or back direction for the installation of the magnet on 
the tube neck. The direction of installation is immaterial, 
except that if the magnet is turned over, it must be 
rotated 180° on the neck of the tube. 

The method of installation is to slip the beam bender 
on the neck of the tube and move it forward toward the 
tube face until it approaches a space over the "flags.' of 
the first anode. Set the brightness control about midway 
of its range, never full on, to avoid damaging the tube's 
electron gun prior to proper adjustment of the beam 
bender. Rotate the magnet 180° or more on the tube 
neck until light appears on the screen. After initial 
light has been obtained, move the beam bender forward 
or back, and further rotate it to obtain the brightest 
raster. With the strong, 60 gauss magnet, there are 
two positions which will give screen illumination. One 
occurs near the tube base as the magnet approaches a 
position over the "flags" and the second occurs as the 
magnet is pushed beyond the "flags" and near the focus 
coil. The first position is preferred because it allows 
greater space for adjustment range. The strong magnet 
also allows a wider adjustment range and the setting 
will affect the centering and focus. A last check should 
be made on beam bender adjustment after focus and 
deflection adjustments have been made. 

BRIGHTNESS CONTROL 

The brightness control provides adjustment of control 
grid bias voltage. Automatic retrace elimination cir-
cuits are incorporated, so that retrace lines are visible 
only at maximum setting of the brightness control. 
Proper setting of the brightness is such that light is 
just visible on the screen when the contrast control is 
set at minimum with a signal tuned in. 
HORIZONTAL CONTROLS 

The HORIZONTAL HOLD and HORIZONTAL DRIVE 
controls are interdependent and should be adjusted 
simultaneously. 'nine in a test pattern and set the tuning 
so that sound and picture are both present. Set the 
HORIZONTAL DRIVE to the middle of its range. Turn 
the HORIZONTAL HOLD until the picture is properly 
in sync. Approach from either clockwise or counter-
clockwise direction is permissible. There will be a 
range of 2 or 3 turns of the L108 tuning slug which will 
hold the picture in sync. Adjust to approximately the 
center of this range. From these preliminary adjust-
ments, final adjustments can be made, if required. One, 
or several picture iiscrepancies may appear which can 
be corrected by slight readjustment of the Drive control 
and retrimming of the Hold control. These symptoms 
are: 

(1) a vertical white line or band through the center 
of the picture; 

(2) thin vertical black lines on either left or right 
side of picture; 

(3) vertical wedges of test pattern or vertical lines 
of picture are crooked or bent over at the top of the 
picture; 

(4) sync at edge of range, evidenced by failure of 
picture to immediately come into sync horizontally when 
the tuner is turned away from and back on channel; 

(5) horizontal non- linearity of test pattern. 

All of these discrepancies can be corrected by simul-
taneous readjustment of the Drive and Hold controls. 

The HORIZONTAL SIZE, or width control, L109, 
provides a wide range of linear width adjustment. Clock-
wise rotation (slug moving into coil) increases the width 
of the picture. 

FOCUS CONTROL AND RASTER CENTERING 
ADJUSTMENTS 

Electromagnetic focusing is used, with the focus 
coil being used as a choke in the B+ supply circuit. 
The Focus control, R195, shunts the focus coil. Adjust 
the Focus control until clear, well-defined horizontal 
sweep lines can be observed. 

Vertical and Horizontal Centering controls are 
mechanical type which operate by positioning the focus 
coil. The vertical centering is operated by a spring-
loaded screw on the right of the focus coil, and horizontal 
centering is operated by a similar screw on the left. 
If difficulty is encountered in focusing or centering, or 
neck shadows appear, a reversal of the leads to the focus 
coil will often remedy the situation. 

VERTICAL CONTROLS 

The VERTICAL HOLD control has a "hold-in" range 
of adjustment over which the picture will stay in sync. 
The control should be set in about the middle of the 
"hold- in" range. 

The VERTICAL SIZE and VERTICAL LINEARITY 
operate together to aujust the vertical height and pro-
portion of the picture. The Size control affects the 
vertical size of the entire picture, but not in a linear 
manner. The bottom portion of the picture is expanded 
and the picture center tends to move toward the top of 
the tube. The linearity control operates to expand the 
upper portions of the picture, and compensate for non-
linearity created by the Size control. 

ALIGNMENT 
This alignment procedure describes alignment 

of the double-tuned IF system and intercarrier sound 
,circuits only; the procedure for the RF tuning unit is 
described in separate bulletins on the tuning units. The 
general order of alignment should be as follows: 

Sound Takeoff Coil 
Sound IF and Ratio Detector Primary 
Ratio Detector Secondary 
4.5 MC Video Trap 
Adjacent Channel IF Traps 
Picture IF Transformers 
Converter Output Coils 

The detailed alignment procedure deals with 
methods used and precautions to be observed during 
alignment. For actual alignment, it is suggested that 
the alignment table be followed after reading the detailed 
procedure. 

SOUND IF ALIGNMENT 

Equipment Setup 

Set the sweep generator at 4.5 mc center fre-
quency with approximately 400 kc sweep width. Insert 
a marker signal of exactly 4.5 mc. 

Connect the signal to the short wire leading to 
the grid, pin 1,of V108. This is shown as point "C" on 
the schematic diagram. Use shielded lead from the 
sweep generator, and connect a 50 ohm, composition 
resistor from point C to ground. This resistor is not 
required if the generator has a low impedance output. 

MODELS 630, 631, Ch. 
1,59; 632, 633, Ch. 1(A , 

Unsolder one end of C113. 

Connect tne scope from pin 2 of the 6T8 to 
ground. Use a 10 IC ohm, isolating resistor between 
pin 2 and the scope lead, and use shielded lead for 
making the scope connection. 

Procedure 

Adjust L100, T101 primary (bottom), T101 
secondary (top), and T102 primary (bottom) to obtain 
a flat-topped, symmetrical band pass with the 4.5 mc 
marker in the cater of an approximately 75kc bandwidth. 
See Figure 3. It is essential that the slugs be moved 
from the outer ends of the coil form toward the center, 
by turning the slugs clockwise. If the slug has been run 
past the center, so that resonance is reached with the 
slug coming out of the coil, then the slug must be backed 
out, counter-clockwise, completely through the coil 
and the tuning procedure started over again. If the 
slugs are run into the center of the double-tuned coils, 
the mutual coupling will be adversely affected and proper 
alignment will be impossible. This applies to all double-
tuned transformers. 

RATIO DETECTOR ALIGNMENT 

Equipment Setup 

The sweep and marker generators remain 
connected as above. 

Reconnect C113. 

Connect the scope, with isolating resistor, to 
the junction of R105, R106. 

Procedure 

Adjust the secondary (top) of T102 for an "S' 
curve which is symmetrical, and has the 4.5 mc marker 
in the center of the linear or straight line portion of the 
curve. Inasmuch as the center of the "S' curve is a zero 
or null point, very little 4.5 mc marker will come 
through. However, the marker does produce a series 
of irregular traces which appear on opposite sides of the 
linear portion of the curve. These traces may be evenly 
distributed about the center for proper adjustment of 
T102 secondary. 

ALTERNATE SOUND ALIGNMENT 

If no 4.5 mc sweep geirerator is available, the 
sound may be peak aligned using an urunodulated 4.5 mc 
source and a 20,000 ohm/volt DC meter. Connect the 
generator to pin 1, V108 as with the sweep generator. 
Leaving C113 in the circuit, connect the DC meter across 
R107. Tune all 4.5 mc sound coils as above to produce 
a peak reading on the meter. 

Adjustment of the ratio detector secondary may 
be accomplished by connecting one terminal of the DC 
meter to the junction of R105, R106, and the other 
terminal to the junction of two 10 If ohm resistors 
connected in series and soldered in the circuit across 
R107. Adjust T102 secondary (top) until a zero or null 
is produced. 

If no equipment is available, the sound may be 
aligned on a station signal without the use of a signal 
generator or scope. Tune in a station normally, and 
while listening to the sound output from the speaker, 

tune L100, T101 primary (bottom), T101 secondary (top) 
and T102 primary (bottom) to obtain maximum sound 
output. Tune T102 secondary (top) for maximum output, 
best quality, and minimum buzz. It may be necessary to 
go through the series twice to obtain the best perform-
ance. 
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Marker 
Traces 

Ratio 
Detector 

4.5 mc 

IF 

Figure 3. Sound Alignment Curves 

TUNING 4.5 MC VIDEO TRAP 

Equipment Setup 

Connect an unmoelulated 4.5 mc signal to pin 1, 
V108. Connections are the same as fog sound allotment. 

Use a detector and isolating network as shown 
in Figure 4, connected to the output side of video peaking 
coil, L105. The 2.5 V scale of a volt-ohmmeter or a 50 
microamp meter with a limiting resistor in series may 
be used for the indicator. 

Procedure 

Adjust the slug of L106 for minimum reading on 

the meter. Increase the input signal to produce greater 
output as the trap is tuned. 

Alternate Procedure 

If the service man is familiar with the appear-
ance of 4.5 mc beat pattern as produced on the picture 
tube, then adjustment may be made without external 

signal generator or meters. 

Tune in any channel, and then mis-tune to a point 
that would be equivalent to placing the sound IF carrier 
"up on the IF response curve. This will produce and be 
indicated by a maximum 4.5 mc beat pattern in the 
picture. Tune L106 for minimum beat note. This will 
minimize the beat pattern when the station is properly 

tuned. 

L105 1000 mmf IN 34 

Figure 4. 4.5 MC Beat Pattern Detector Circuit 

TUNING ADJACENT CHANNEL TRAPS 

Equipment Setup 

Connect a voltmeter to the short wire between 
the output of the picture 2nd detector circuits and pin 1 
of V108. This is shown as point "C" on the schematic. 
Set meter to 10 V DC scale. The scale may be reduced 
later. 

Connect a signal generator, through an isolation 
network, to the grid, pin 1,of V107. The isolation network 

is shown in Figure 5. 

Use composition resistors and a disc type, 
ceramic condenser. 

Gen. 

100 ohms .005 mf 

10 ohms To Grid 

Figure 5. Input Isolation Network 

Procedure 

Apply an unmodulated, 28.1 mc signal to the 
grid of V107. Use sufficient output from the generator 
to produce an appreciable reading on the DC meter. 
Tune L103 to produce a minimum on the meter. This 
dip may be only a small change of reading if the IF 
amplifier p are misaligned, but will be located properly 
regardless of amplitude. It may be necessary to decrease 
the meter scale and increase signal as L103 is tuned. 

Move the signal generator and Isolation network 
to the grid, pin 1,of V106. Set the unmodulated signal 

to 28.5 mc. The tuning procedure for L102 is the same 
as described for L103. 

PICTURE IF ALIGNMENT 

The picture IF alignment procedure is a process 
of separately adjusting a series of double-tuned, over-
coupled stages. Adjustment of each stage is complete 
in itself and provides a band pass of about 3 mc for each 
stage. The cascading of three amplifiers and the equiv-
alent of four double-tuned transformers produces a 
high gain broad band amplifier. The band pass waveform 
is the conventional, double-humped characteristic of the 
over-coupled circuit. 

Equipment Setup 

Connect a scope between point "C'' and ground 
through a 10 K series resistor as shown in Figure 6. 
The scope should have a sensitivity of . 1 volt RMS/lnch 
or better. 

10 K ohms Shield 

Figure 6. Scope Connection Network 

Connect the negative terminal of a 3 V battery 
to the junction of R124 and C127, and connect the positive 
terminal to ground. This provides bias in place of the 
AGC voltage for alignment procedure. 

For first stage alignment, connect the sweep 
generator through the network shown in Figure 5 to pin 1 
of V107. For successive stages, move the generator 
and network to each grid in succession. 

Procedure 

Set the sweep generator to a center frequency 
of about 24 mc with 10 mc sweep. 

Insert a marker signal set to 24.3 mc. 

For alignment of the 3rd picture IF, adjust the 
primary (bottom) and secondary (top) of T106 to obtain 
a pass band whose flat top is symmetrical about the 
marker. Skirt positions and slopes will not be sym-
metrical. See Figure 7. Correct alignment of the 

overcoupled, double-tuned stages Is indicated by a curve 
having a nearly flat top with equal amplitude peaks. 
The bandwidth of each stage is predetermined by design 
of the transformers and is not controlled by alignment. 
A dip may be noticed as indicated by a dotted line in 

Figure 7. This condition may be eliminated by shorting 
the primary of the transformer in the plate circuit of 
the stage preceding the stage under alignment. The 
sweep generator is connected to the secondary of the 
transformer whose primary will be shorted. 

24.3 mc 

Single Stage 

Short Transformer Primary. 
To Avoid This Dip 

(See Text) 

Overall 

24.3 me 

Approximate 
Limits Shown 

By Dotted Lines 

Figure 7. I.F. Alignment Wave Forms 

Ant. 

A. C. Lock 

° 

A. C. - Phono 
20 - Watts Width 

Focus 

Fuse 

Horiz. 
Drive 

Focus Coil 

Vertical 
Centering 

Horizontal 
Centering 

Input 
Phono 

o c) 
Phono 

Horiz. 
Hold 

Vert. 
Hold 

Vert. 
Size 

Vert. 
Linearity 

Converter 
U. H. F. 

Figure 8. Rear Chassis Controls 

Stretch as shown to approxi-
mate total length required. 

WARNING 

The strap holding the picture tube in this receiver 
will shrink on removal. Do not attempt to restretch 
it over the tube rim. To reinstall, follow these steps: 

Immediately hook one end o 
the strap to chassis and re 
stretch to required length. 

Maintain tension on the strap, 
bring it over the tube, and 
hook the free end while hold-
ing top. 

Figure 9. Strap Installation 

MODELS 630, 
139; 632, 633, C. 160 
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Move sweep generator and isolation network 
to pin 1 of V106, 2nd picture IF. Alignment of T105 is 
accomplished by tuning the primary and secondary to 
give a symmetrically topped curve as previously de-
scribed. It is imperative that T105 only be adjusted. 
The previously aligned T106 must not be touched because 
a false alignment can be obtained even though the overall 
response may appear satisfactory. If the transformer 
primary was shorted for previous alignment, the short 
must be removed prior to alignment of this stage. 

Move the sweep generator and isolation network 
to pin 1 of V105, 1st picture IF. Align T104 as was done 
in previous stages. Do not readjust T105 or T106. See 
Figure 7 for approximate shape of the overall band pass. 

It can be noted that the center dip is greater, and the 
total band pass is sligttly less than that of a single stage. 
Note also the position of the dips caused by the 28.1 and 
28.5 mc traps. 

Connect the signal generator and isolation net-
work to the converter grid in the RF tuning unit. The 
converter output coil and the picture IF peaking coil, 
L101, form an over-coupled circuit comparable to the IF 
transformers. Using the converter output coil as the 
primary, and L101 as the secondary, align the IF input 
circuit to produce an overall response curve as shown 
in Figure 7. Again, it is emphasized that previously 
aligned stages must not be touched. 

ALIGNMENT TABLE 

This alignment table is for quick reference during alignment. Detailed instructions 
beginning on page 4. should be studied before alignment by use of the table is attempted. 

Step 
No. 

Connect 
Signal 
To 

Sweep 
Gen. 
Freq. 

Marker 
Gen. 
Freq. 

Output 
Indicator Adjust Instructions 

1 Point "C" 4.5 mc 
400 kc 
sweep 

4.5 mc Scope to 
Pin 2 of 
6T8 

L100 
TIO1 Pri, Sec 
T102 Pri 

Disconnect C113. 
See Fig. 3 for 
waveform. 

2 ., " " Scope to 
junction 
R105, R106 

T102 Sec Reconnect C113. 
Adjust for "S" curve. 

3 " None ' Detector 
Network 
and Meter 
to L105 

L106 Adjust for minimum 
reading on meter. 

4 Pin 1 
V107 

None 28.1 mc Meter to 
Pin 1 of 
V108 

L103 Use isolation net on 
input. Adjust for 
dip on meter. 

5 Pin 1 
V106 

None 28.5 mc ,, L102 Adjust for dip on 
meter. 

6 Pin 1 
V107 

24.3 mc 
10 mc 
sweep 

24.3 mc Scope to 
point 
"C" 

T106 Pri, Sec Adjust for symmetrical 
waveform. See Fig. 7. 

7 Pin 1 
V106 

tt I, " T105 Pri, Sec 11 

8 Pin 1 
V105 

„ ,, ,, T104 Pri, Sec 

9 Converter 
Grid 

,, ,, ,, Converter 
Output and 
L101 

It 

Use —3 V battery connected to AGC line for alignment bias. 
See text for isolation networks. 
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PARTS LIST 

SYMBOL VALUE TOL. WATTS OR 
VOLTS 

TYPE PART NO. 

C100 22 mmf 10% GA4 4069 
C101 .005 GMV Ceramic 4029 
C102 .005 GMV Ceramic 4029 
C103 Part of T101 
C104 Part of T101 
C105 .005 GMV Ceramic 4029 
C106 .005 GMV Ceramic 4029 
C107 .005 GMV Ceramic 4029 
C108 Part of T102 
C109 .0047 20% 400V Paper 4127 
C110 Part of T102 
C111 180 mmf 20% Ceramic 4070 
C112 .005 GMV Ceramic 4029 
C113 5 50V Electrolytic 4209 
C114 .0005 20% Ceramic 4017 
C115 47 mmf 20% Ceramic 4009 
C116 .01 20% 600V Paper 4105 
C117 .0047 20% 600V Paper 4128 
C118 
C119 

20 
20 

25V 
475V 

Electrolytic 
Electrolytic ) 4230 

C120 .005 Ceramic 4029 
C121 .005 Ceramic 4029 
C122 .005 Ceramic 4029 
C123 .005 Ceramic 4029 
C124 2 x . 004 Ceramic 4036 
C125 1.0 mmf 10% 500V GA2 4063 
C126 .005 Ceramic 4029 
C127 .22 20% 200V Paper 4131 
C128 .005 Ceramic 4029 
C129 1.2 mmf 10% 500V GA 4074 
C130 2 x .004 Ceramic 4036 
C131 10 mmf Part of L102 
C132 1.0 mmf 10% 500 V GA2 4063 
C133 2 x . 004 500V Ceramic 4036 
C134 .005 500V Ceramic 4029 
C135 2.2 mmf 10% 500V GA4 4069 
C136 10 mmf Part of L103 
C137 5 mmf 20% 500V Ceramic 4064 
C138 Part of L106 

4.5 mc trap 
C139 .005 500V Ceramic 4029 
C140 330 mnif 10% 500V Mica 4010 
C141 .0047 10% 1000V Paper 4140 
C142 .0047 20% 400V Paper 4127 
C143 .0047 20% 400V Paper ' 4127 
C144 .1 20% 200V Paper 4143 
C145 10 475V Electrolytic Part of 4228 
C146 .0039 10% Mica 4037 . 
C147 270 mmf 10% Mica 4022 
C148 .0047 20% 600V Paper 4128 
C149 220 mmf 20% 500V Ceramic 4026 
C150 220 mmf 20% 500V Ceramic 4026 
C151 5 50V Electrolytic Part of 4228 
C152 .047 20% 600V Paper 4133 
C153 .25 20% 600V Paper 4129 
C154 47 mmf 10% 1500V Mica 4067 
C155 .001 20% 600V Paper 4146 
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Figure 11. Voltage Chart 
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Line Voltage = 115V AC 

265V Buss = 260V DC 

180V Buss = 180V DC 

140V Buss = 145V DC 

A - Varies with signal level. 
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PARTS LIST 

SYMBOL VALUE TOL. WATTS OR 
VOLTS 

TYPE PART NO. SYMBOL VALUE TOL. WATTS OR 
VOLTS 

TYPE PART NO. 

C156 
C157 
C158 
C159 
C160 
C161 
C162 
C163 
C164 
C165 
C166 
C167 
C168 
C169 
C170 
C171 
C172 
C173 
C174 
C175 
C176 
C177 
C178 
R100 
R101 
R102 
R103 
R104 
R105 
R106 
R107 
R108 
R109 
R110 
R111 
R112 
R113 
R114 
R115 
R116 
R117 

R118 
R119 
R120 
R121 
R122 
R123 
R124 
R125 
R126 
R127 
R128 
R129 
R130 
R131 
R132 
R133 
R134 
R135 
R136 
R137 

R138 
R139 
R140 
R141 
R142 
R143 
R144 
R145 
R146 

.047 

.002 

.005 

.005 

.0047 

.1 

.047 
50 
20 
20 
.005 
.01 
.01 
40 
80 
80 
40 
40 
.005 
.005 
.0005 
500 mmf 
500 mmf 
68K 
100 
1K 
100 
1K 
270 
15K 
12E 
500K 
10 Meg. 
1 Meg. 
220K 
470K 
470 
470 
1K 
100K 
( 4.7K 
( 6.8K 
330 
47 
150 
1K 
4.7K 
330 
3.3K 
47 
150 
1K 
100K 
3.3K 
200 
1K 
8.2K 
12K 
5.6K 
1.5K 
33K 
10K 

3.9K 
47K 
1.2K 
100K 
50K 
1 Meg. 
68K 
1 Meg. 
100K 

20% 
20% } 
20% 
20% 
5% 
20% 
10% 

20% 
20% 
10% 
20% 
10% 
20% 
10% 
20% 
5% 
"Volume" 
20% 
20% 
10% 
20% 
10% 
10% 
20% 
20% 
5% 
10% 
20% 
10% 
10% 
20% 
5% 
20% 
10% 
10% 
10% 
20% 
20% 
5% 
10% 
20% 
5% 
20% 
5% 
"Contrast" 
20% 
20% 

5% 
20% 
10% 
20% 
"Brightness" 
20% 
20% 
20% 
20% 

600V Paper 

Ceramic 

600V 
600V 
50V 
450V 
450V 

600V 
600V 
475V 
475V 
475V 
475 
475 

1000V 
20KV 
1500V 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 

1/2 W 
1/2 W 
1/2 W 
1/2 W 
1 W 
1 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 

1/2 W 

1/2 W 
1/2 W 
1/2 W 
1/2 W 

1/2 W 
1/2 W 
1/2 W 
1/2 W 

Mica 
Paper 
Paper 
Electrolytic 
Electrolytic 
Electrolytic 
Ceramic 
Paper 
Paper 
Electrolytic 
Electrolytic 
Electrolytic 
Electrolytic 
Electrolytic 
Ceramic 
Ceramic 
Mica 
Mica 

4133 

4068 

4035 
4144 
4141 
Part of 4230 
4227 
Part of 4228 
4069 
4105 
4105 
Part of 4229 
Part of 4229 
Part of 4229 
Part of 4228 
Part of 4229 
4029 
4029 
4075 
4056 
4076 

All resistors are 4661 
composition type 4566 
unless otherwise 4542 
noted. 4566 

4542 
4663 
4521 
4656 

Dual Variable Part of 4833 
4505 
4513 
4618 
4506 
4531 
4531 
4542 
4511 

For continuous tuner 4649 
For turret tuner 4557 

4509 
4639 
4614 
4542 
4649 
4509 
4607 
4639 
4616 
4542 
4511 
4648 
4642 
4542 
4641 
Part of L104 
4603 

Dual Variable Part of 4833 
Part of L105 
4515 

4654 
4504 
4553 
4511 
4831 
4513 
4661 
4513 
4511 

Variable 

R147 
R148 
R149 
R150 
R151 
R152 
R153 
R154 
R155 
R156 
R157 
R158 
R159 
R160 
R161 
R162 

R163 
R164 
R165 
R166 
11167 
R168 
R169 
R170 
R171 
R172 
R173 
R174 
R175 
R176 
11177 
R178 
11179 
R180 
R181 
R182 
R183 
R184 
R185 
R186 
R187 
R188 
R189 
R190 
R191 
R193 
R194 
R195 
R196 
11197 

4.7K 
68K 
3.3K 
100K 
470K 
22K 
5.6K 
100K 
220K 
1.8K 
470K 
8.2K 
470K 
100 
120 
( 8.2K 
( 15K 
1K 
4.7 ohms 
470K 
2.2 meg. 
18K 
22K 
100K 
12K 
220K 
6.8K 
6.8K 
22K 
10E 
10K 
1 meg. 
1 meg. 
6.8 meg. 
2.5 meg. 
1.5 meg. 
100K 
3.3K 
1 meg. 
560 
5K 
5K 
560 
560 
100K 
100K 
150 
1500 
10K 
1)00 
800 

20% 
20% 
10% 
10% 
20% 
10% 
10% 
Horiz. Drive 
10% 
10% 
20% 
10% 
20% 
10% 
10% 
10% 
20% 
10% 
10% 
20% 
20% 
10% 
10% 
20% 
20% 
10% 
10% 
10% 
10% 
20% 
20% 
10% 
"Vertical Hold' 
10% 
"Vertical Size" 
10% 
10% 
10% 
20% 
10% 
"Vertical Lin." 
10% 
10% 
10% 
20% 
20% 
10% 
10% 
Focus 
10% 
10% 

1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 

1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
2 W 
1 IA 
2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 

1/2 W 

1/2 W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 

3W 
1/2 W 
1/2 W 
1/2 W 
1/2 W 
10 W 
4 W 

10 Watts 
Total 

Variable 

Used in Chassis 160 
Used in Chassis 159 

Wire Wound 

Variable 

Variable 
Wire Wound 

Wire Wound 
Wire Wound 
Variable 
Tapped 
Wire Wound ) 

4543 
4661 
4607 
4571 
4506 
4628 
4629 
4835 
4618 
4640 
4506 
4651 
4506 
4566 
4657 
4658 
4665 
4659 
4719 
4506 
4502 
4662 
4628 
4511 
4660 
4618 
4557 
4557 
4628 
4515 
4515 
4614 
4832 
4604 
4821 
4605 
4571 
4607 
4513 
4507 
4820 
4724 
4507 
4507 
4511 
4511 
4730 
4732 
4834 

4731 

SYMBOL DESCRIPTION PART NO. 

L100 
L101 
L102 
L103 
L104 
L105 
L106 
L107 
L108 
L109 
L110 
L111 
L112 
L113 
T101 
T102 
T103 

4.5 mc Sound 1F Peaking 
Picture IF Peaking 
28.5 mc Trap 
28.1 mc Trap 
60 ph Video Peaking 
350 eh Video Peaking (Series) 

4.5 mc Trap 
350 ph Video Peaking (Shunt) 

Horizontal Hold 
Horizontal Size (width) 
Horizontal Defl. Coil 
Vertical Deli. Coils 
Filament Choke 
Focus Coil 
4.5 mc Sound IF 
Ratio Detector Transformer 
Audio Output Transformer 

5332 
5334 
5344 
5342 
5338 
5339 
5376 
5340 
5300 
5317 

5324 

5133 
5341 
5331 
5330 
5131 

T104 
T105 
T106 
T107 
T108 
T109 
T110 
F100 
F101 
5101 
S102 
Y101 

1st Picture IF 
2nd Picture IF 
3rd Picture IF 
Horizontal Output Transformer 

Vertical Output Transformer 
Vertical Output Transformer 
Power Transformer 
1/4 Amp Fuse. High Voltage 
Fuse, Line, 3 Amp Slo-Blo Type 3AG 
TV or Phono Switch 
A. C. Line Power Switch 
Type INN or Equivalent Crystal Detector 
Strap, Tube Hold Down. 

Chassis 159 
Chassis 160 

Pilot Lamp Type 51 
TV Tuning Unit 

Turret Type 
Continuous Type 

Beam Bender (Single Magnet) 60 gauss 

Phono Input Receptacle 
UHF Adapter Receptacle 
Loud Speaker, 6" x 12", P. M., 3.2 ohm Voice Coil 

Phono AC Power Plug 

5335 
5335 
5336 
5144 
5127 
5140 
5023 
9515 
9648 
6007 

Part of 4833 
9075 

9668 
9683 

9677 
99532 
9669 
6121 
6114 
9074 
6139 

SAFETY FACTOR CHANGE FOR PICTURE TUBE USED IN CHASM 159 AND 160 

Field reports Indicate that a number of Chassis 159 and Chassis 160 receivers are ex-
periencing intermittent picture tube trouble as evidenced by loss of raster. This trouble occurs in 
receivers that use a picture tube that has an abnormally low heater to cathode breakdown potential 
characteristic. In order to provide a greater safety factor in the receiver the CR tube neater D.C. 
potential should be lowered from the 285 volts originally used to 180 volts. The figure indicates the 

necessary change in wiring. 
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REGENERATION IN I.F. AMPLIFIERS 

SYMPTOMS: Regeneration in the I.F. amplifiers, 
particularly at low signal level where little AGC bias 
is developed, may result from feedback through the B+ 
lines on sets produced prior to Serial No. D035142. 
Two effects may be produced, one when a station is 
tuned in and another on unused channels when no signal 
is present. 

The effect on a picture is production of a vertical, 
1/8 to 1/4 inch wide band, spaced about 1/4 inch from 

the left edge of the raster. The band contains variame 
width diagonal stripes, alternate dark and light, which 
produce a "barber pole" effect. 

The effect when no signal is present, is known 
as "Christmas tree". The white raster, with brightness 
turned up, will appear with several variable width 
sections, giving it an appearance of a Christmas tree. 
In severe cases, the raster disintegrates into "layers" 
of bright horizontal lines filling approximately the 

center 50% of the raster area. The lines are accom-
panied by a loud singing of the horizontal output trans-
former. This latter effect disappears when a station Is 
tuned in. 

The Christmas tree condition is associated with 
horizontal sync and is covered further in Service 
Bulletin No. 132. 

REMEDY: The following changes can be made in the 
wiring layout of chassis 159 and 160 to aid in reducing 
regeneration. Schematically, no changes have been 
made in the circuit. 

1. Remove the co- ax lead running from the Tuning 
Unit video output to coil L101. 

2. Replace connection with wire, dressing wire against 
chassis. 

3. Remove two red +265 V wires (in some sets these 
wires are orange) from the 80 mf, 475 V, electrolytic 
condenser ( shown as present C171 on schematic). 

4. Remove orange + 345 V wire from the 80 mf, 475 V, 
electrolytic condenser (shown as present C170 on 
schematic). Remove one end of R193 ( 150 ohms) from 
same electrolytic. 

5. Reconnect one + 265 V red wire (from R195, focus 
control) to the electrolytic condenser formerly occupied 
by + 345 V orange wire. 

6. Reconnect orange +345 V wire to electrorytic formerly 
occupied by two red wires. 

FIELD SERVICE NOTES 

7. Reconnect free lead of R193 to new position of + 345 V 
wire as in step 6 above. 

The steps 3 through 7 are for the purpose of 
exchanging the physical locations of C170 and C171. 
Schematically, no changes have been made. 

8. Disconnect one blue wire (going to R197 voltage 
divider) from the + 140 V point at C173. 

9. Reconnect blue wire to + 140 V tie-point in sound 
I.F. strip ( unction of R102, R104). 

10. Reconnect red wire (+265 V. lead from R196, pre-
viously disconnected in step 3) to junction of pins 4 
and 6 at tube socket of V109, 6AU6, AGC keyer. 

If heater leads of V109 are connected directly 
to the tube socket, the following change should be made. 

11. Remove V109 heater wires (black, twisted leads 
from power transformer) from tube socket pins. Leave 
all other wires in place. Connect one wire to + 265 V 
string at junction of R195, L113, on focus potentiometer. 
Connect other black wire to tie-point junction of brown 
wires running to heater of cathode-ray tube and heater 
of V.109. 

These changes have been made on all sets pro-
duced after Serial No. D035142. 

On early production receivers, prior to Serial 
No. CO23200, one additional change is required. A 
white wire, carrying AGC voltage, runs along the front 
of the I.F. strip, between the adjacent channel traps, 
L102, L103, and the I.F. amplifier tubes. This wire 
should be rerouted so that it lies outside the I.F. strip, 
and against the main chassis, under the lip of the I.F. 
strip subchassis. 

An easy way to make the wiring changes is to 
obtain a recent production chassis and follow the new 
wiring layout. 

To realize full benefit from the wiring changes 
to reduce regeneration, the chassis should be realigned 
after completion of the rewiring. 

The metal bottom plate for the chassis may 
provide an additional feedback path in some cases, 
particularly in fringe areas where the signal is low 
and little AGC bias is developed. This condition will 
be characterized and aggravated by the 3rd I.F. stage 
being " hot" or regenerative. To alleviate this situation, 
a non-metallic bottom plate has been developed and is 
available on order from the Hoffman distributor under 
Part No. 3735. 

ADJACENT CHANNEL TRAP ADJUSTMENTS 

The adjacent channel traps, L102 and L103, may 
require adjustment to a different set of frequencies 
to give optimum operation in some locations. Align-
ment data in Service Data No. 125 shows 28.1 mc for 
L103 and 28.5 mc for L102. Factory production is 
aligning to 27.6 mc for L103 and 28.1 mc for L102. 

The frequency 27.6 mc represents the adjacent channel 
carrier and more efficient trapping is obtained, particu-
larly in fringe areas. 

Setting the traps to the lower frequencies tends 
to steepen the side of the I.F. bandpass characteristic 
and may result in a sharper sound tuning characteristic. 

In setting the adjacent channel traps, two positions 
of the iron slug will produce resonance. The trap will 
be most effective if the slug is set in a position going 

into the electrical "bottom" of the coil. The electrical 
"bottom" is the grounded end of the winding. Physically, 
the "bottom" end is opposite from the end held in the 
chassis by the tinnerman nut. In practice, the slug 
may protrude out of the coil form by an amount of one 

ALTERNATE CRYSTAL TYPES 

MODELS 630, 631, Ch. 
159; 632, 633, Ch. 1601 

or twO threads. This slug position is most effective for 
either set of trap frequencies. 

The trar settings materially affect the I.F. 
alignment, so it is suggested that no adjustments be made 
on the traps unless complete realignment can be com-

pleted. 

The crystal used as the picture second detector is shown as a Sylvania type 1N60 in Service 
Data No. 125. Several alternate types listed below may be used interchangeably for replacement. 

Raytheon CIC703 
CK'704 
CK705 

Sylvania 1N34 

G. E. G5A 

LETTERING SYSTEM ON SECOND DETECTOR COMPONENT CAN 

The can in which the picture second detector crystal and components are housed has its 
bottom terminals identified by letters. On present production, the lettering on connections A and C 
is interchanged as compared to the lettering shown on the schematic diagram. If field replacement 
of the can is required, it is desirable to check the D.C. resistance to ground from each point before 
wiring the can in the circuit. The component connections and values are correct as shown on the 

schematic in Service Data No. 125. 

HIGH VOLTAGE RECTIFIER FILAMENT 

The chassis 159, with 14 inch picture tube, has a 4.7 ohm resistor in series with the 1X2, 
high voltage rectifier, filament. This resistor drops the filament operating temperature below the 
most desirable condition for long tube life. Reduce this resistor, R164, to 2.2 ohms, 10%, 1/2 watt, 

Part No. 4735. 

The corresponding part in the 160 chassis should remain at 4.7 ohms. The reason for the 
difference between the two chassis is that the 14 inch tube requires less high voltage and horizontal 
sweep than the 16 inch tube. As a result, the 6BG6-G screen resistor, R162, is 15K ohms on chassis 
159, which reduces the drive to the horizontal output transformer, T107, and in turn reduces the 

available 1X2 filament voltage. 

NO CONTROL OF BRIGHTNESS 

The failure of C166, . 005 mf, Part No. 4069, causes the brightness control to have no effect. 
Shorting of C166 places a constant positive voltage on pin 2 of the picture tube, and the screen 
remains lighted at all times. Replacement of the condenser affords temporary correction, but the 
condenser may fail again due to voltage spikes in the vertical deflection circuit, temporary arcs 
in the picture tube, or shorting of R145 to ground. This condition can be permanently remedied by 
physically and schematically interchanging the positions of C166 and R145 (1 meg., 1/2 watt). The 
two components form a series circuit, so that the operation of the receiver is not affected. However, 
the 1 megohm R145 will protect C166 from voltage spikes. The two components should be inter-
changed whenever replacement of C166 is necessary. This change has been made on all sets produced 

after Serial No. D037401. 

FOCUSING OF VARIOUS PICTURE TUBES 

Rectangular picture tubes, 14" and 16", of various manufacturers require different focus coil 
field strengths. The present focus coil is suitable for use with all types, provided that circuit 

arrangements are made to give the proper amount of current flow through the focus coil. 
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VERTICAL SIZE CONTROL RANGE 

Hytron and G.E. tubes require less current and a 5K ohm, 5 watt 
across the focus coil, L113. 

Sylvania tubes require more current, and a 56K ohm, 2 watt resistor 
C171 to increase the current through the focus coil. These changes are 
below. 

r Q 5K 

1=2.194 RC5 

1;21E. 

56K 

1 

resistor must be shunted 

should be shunted across 
illustrated schematically 

•••••1•11, 

C72 

 i\i\A/  
P197 

o 

C173 

The appropriate circuit modification for the tube used is made in the factory. However, if a 
tube is changed in the field for any reason, circuit modifications may be necessary. These circuits 
apply in most cases. Occasionally a tube will require slightly different resistance values. 

PICTURE TUBE COATING TO BE GROUNDED 

On some picture tubes, the aqua-dag coating is not formed down far enough to contact the 
ground springs attached to the deflection yoke bracket. Most tubes are satisfactory. The Hoffman 

production department will paint extra coating on initial equipment tubes which require this treatment. 
However, the length of coating must be considered if tube replacement or change is made by the 
service man. The coating can be extended with a paint formed of graphite held in a lacquer vehicle 
suspension. 

BUZZ IN SOUND 

A buzz of basically 60 cycle frequency may appear on some stations and not on others in the 
same area. The buzz is different5 rom a 60 cycle hum in that it is rough or raucous sounding. The 
cause of the buzz is in the transmitting station characteristics, and may result from excessive 
video amplitude modulation, or phase modulation of the video carrier in the final stages of the 

transmitter. 

Three things may be done which will materially aid in eliminating buzz reception by the 

receiver. 

1. Retrim the tuning of the ratio detector secondary. Tune the receiver to the station which 
gives the greatest buzz. Tune the top slug of T102 for minimum buzz. This slug may be reached 
from the top of the chassis. The results obtained by tuning the slug for minimum buzz while listening 
to an offending station will be better than those obtained when aligning to a 4.5 mc signal generator. 

2. Change the value of R107, ratio detector load resistor, from 12K ohms to 6.8K ohms. This 
change affords a considerable improvement in the buzz rejection, and has been made on all sets 
produced after Serial No. E040192. 

3. Increase the capacity of C109, from .0047 mf to . 01 mf. A 200 V paper condenser is suitable 
for use. This change has been made on all sets produced after Serial No. CO23200 and will aid the 
previously described changes in reducing buzz. 

The vertical output is sufficient to more than fill the entire tube screen. In some cases, 
particularly on the 159 chassis, the vertical size control will not decrease the size of the picture 
sufficiently to have all of the picture appear on the tube. Increasing the value of R181 from 1.5 

to 2.2 megohms will reduce the vertical output to within normal range of the vertical size control. 
In extreme cases it may be necessary to increase R181 to 3.3 megohms. 

A convenient arrangement for changing to 2.2 megohms is to interchange the resistors, R181 
and R166. This will result in values of 2.2 megohms for R181 and 1.5 megohms for R166. This 
change has been made on all sets produced after Serial No. E040192. 

The horizontal synchronizing and sweep circuits are designed to be an integrated and controlled 
system, using a feedback circuit from the horizontal output to provide a comparison voltage for the 
horizontal oscillator control tube. Therefore, it is necessary when making any changes in the circuit, 
to consider an overall viewpoint and determine what effect the change will have on any other operating 
characteristic of the receiver. 

The various conditions and changes will be discussed separately, but any interlocking effects 
will be pointed out. 

HORIZONTAL SYNC INSTABILITY 

Horizontal jitter, or sync instability is very often caused by noise upsetting the sync circuits, 
particularly in weak signal areas. 

Several modifications of the original circuit, as shown in Service Data No. 125, have been 
made on different production runs of the chassis 159 and 160 to aid in stabilizing the horizontal sync. 

The correct modified values are listed below, along with serial numbers indicating when the 
change was made. Sets produced after the listed serial number will have the modification included. 

Symbol 

C144 

C144 

C179 

R148 

C143 

Part 

.1 mf 20% 200 V paper 

Outside foil grounded (See below) 

47 mmf 20% 500 V ceramic or mica 
(In parallel with R166, pin 1 V115 to 
ground) 

68K ohms 20% 1/2 watt 

.01 mf 20% 200 V 

Serial No. 

D034300 

D034738 

D033610 

CO23576 

D037401 

Sync instability in sets with the proper constants, produced prior to Serial No. D034738, may 
be caused by the inversion of C144. This condenser is a molded phenolic, paper dielectric type. 
It is imperative that the outside foil be connected to ground. If this condenser is inverted, with the 

outside foil connected in the grid circuit, stray pulses will be picked up which cause severe instability. 
In construction of this condenser, one of the leads has a solder bump located just outside the phenolic 
case. This lead is connected to the outside foil and must be connected to ground. Careful control 
of the polarity of this condenser has been exercised in sets produced after Serial No. D034738. Leads 
should be kept short and the condenser mounted close to the chassis. 

HORIZONTAL SYNC PULL-IN RANGE 

When tuning from station to station, or when the receiver is first turned on, there may be a 
momentary delay before the picture will pull into horizontal sync. To increase the pull- in range 

and improve the pull- in characteristics of the receiver, a modification has been made on all receivers 
produced after Serial No. D037401. The changes are: 

C143 changed from . 0047 to . 01 mf, 20%, 200 V, Part No. 4142 

C141 changed from .0047 to .022 mf, 20%, 1000 V, Part No. 4135 
MODELS 630, 631, Ch. 
159; 632, 633, Ch. 160 £
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An additional result of changing C141 is that a different phasing relationship is obtained be-
tween the horizontal sweep voltage and the sync signals in the horizontal oscillator control tube. 
This causes the picture to start at a point further to the right and allows for easier centering without 
neck shadows. When this change is made, check the values of R147, R149, and C140 to make sure 
they are the correct values as shown on the schematic for chassis 159, 160. 

The pull- in range is controlled by the setting of the horizontal hold control (L108). The pull- in 
range should be checked and the control adjusted according to the following sequence. 

1. Set horizontal drive control (R154) at minimum resistance (full counterclockwise) or as close 
as possible. See instructions on setting drive under the section on "Christmas tree effect." 

2. Turn hofd control counterclockwise (slug coming out of coil) while turning channel selector on 
and off station until sync is lost. 

3. Turn control clockwise (slug going in) and check the number of bars (picture segments) before 
pull- in. There should be a snap- in from at least one bar (60 cycles). 

4. Continue turning control clockwise while turning channel selector until sync is lost as in step 2 
above. 

5. Turn control counterclockwise (slug coming out) and check number of bars before pull- in as in 
step 3 above. 

6. Turn slug an additional 1/4 turn counterclockwise if one-bar pull- in occurs, or approximately 
1/2 turn if two-bar pull- in occurs. This setting provides best operating characteristics for sync 
pull- in and drift, and is approximately correct for the least amount of "hook." 

The amplified AGC system used in this receiver is very positive in its action. When the 
receiver is first turned on and warming up, it may be possible for the AGC action to lock and hold 
the picture out of sync as well as in sync. In this case, all that is required is to !urn the channel 
selector off and on station, momentarily releasing the AGC, and the picture will immediately lock 
into correct sync. 

DRIFT 

Coupled with pull- in range is long term frequency stability of the horizontal multivibrator, 
V111. Actually, the oscillator operates at a frequency of 15,750 cps at all times when in sync. How-
ever, as the natural, or uncontrolled frequency of the horizontal oscillator tends to drift due to 
component value changes as the parts heat up, more control voltage is required at the grid, pin 1, 
of V111. Eventually, if enough drift takes place, the available control voltage will be exceeded and 
the receiver will lose sync. 

To aid in eliminating drift, the condenser C149, 250 mmf, Part No. 4086, must be a ceramic 
NPO (zero temperature coefficient). In sets produced prior to Serial No. E047496, C149 has been a 
GP type ceramic, with no rated temperature characteristic. In some instances, a 330 mmf condenser 
may be found as C149. The 330 mmf should be replaced with the proper 250 mmf NPO ceramic. The 
capacity 250 mmf is critical, and no other value should be used. If a ceramic NPO condenser is not 
available, a silver mica type with a low temperature characteristic is suitable. 

The change of C149 will eliminate most drift problems. However, further stabilization may 
be obtained by changing C146, . 0039 mf, from its present ordinary mica type to a silver mica type 
with low temperature characteristic. 

CHRISTMAS TREE EFFECT (Improper Horizontal Multivibrator Operation) 

The Christmas tree effect, with symptoms as described in Service Bulletin No. 128, will 
appear on unused channels, when no signal is present, such as when switching from channel to 
channel. In addition to evidences on the picture tube, the effect is characterized by loud frying or 
singing sound from the horizontal output transformer. Although this singing causes no apparent 
harm, it is annoying and sounds destructive. 

MODELS 630, 631, Ch. 
159; 632, 633, Ch. 160 

The primary cause of Christmas tree effect is regeneration, and this should be eliminated on 
sets requiring wiring changes 

A second cause is excessive resistance in the horizontal drive circuit. Set the drive control, 
R154, at minimum resistance (maximum counterclockwise rotation). This position can be used 
when setting up the horizontal controls unless a vertical white bar appears in the center of the 
picture. In this case, the control can be set to eliminate the white bar. In some receivers, the 
potentiometer may be 250K ohms instead of the rated 100K. Replace these 250K controls or shunt 
them with a fixed 220K ohm to bring the total resistance to the proper value. 

A third possible cause is too high capacity value of C149. Too much capacity in this component 
tends to cause Christmas tree effect and poor sync hold- in. 

CURVATURE IN VERTICAL LINES (Hook) 

Curvature in vertical lines in the top portion of the picture is commonly called "hook." This 
curvature is particularly apparent on a test pattern, or a picture with distinct vertical lines, such 
as the sides of a door or folds in a drapery. The curvature is normally in the form of a bow or a 
bend to the right in the top portion of the picture. 

The hook can be materially decreased by addition of a 12K ohm, 20%, 1/2 watt, composition 
resistor (R198) and a . 005 mf ceramic capacitor (C180) in the grid circuit of the horizontal oscillator 
control tube, V110A. Refer to the schematic diagram with this bulletin for location of these com-
ponents. A further change which will improve the hook and Christmas tree condition is the change of 
C142 from .0047 mf to . 01 mf, 400 V,.paper type capacitor. However, this change reduces the hori-

zontal sync hold- in range, and it is imperative that C146 and C149 be changed to a zero temperature 
coefficient type as described under "Drift", if the change of C142 is made. 

REVISED HORIZONTAL CIRCUIT 
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BLOCK DIAGRAM 
AC POWER CORD 
INTERLOCKED WITH 

BACKBOARD 
(ABOVE PHONO AC PLUG) 

PHONO AC 

PHONOGRAPH CONNECTIONS 

Circuit connections are built into these models for attaching an external phonograph. A 
crystal pickup type record player must be used. A 45 rpm 7" record changer, a Long Playing changer, 
or a standard changer will produce good results. The phono AC power cord may be conveniently 
plugged into a socket marked AC PHONO located directly below the AC line cord lock' at the left rear 
portion of the chassis. The phono audio lead goes into an audio jack marked INPUT PHONO located 
at the right rear portion of the chassis. The audio amplifier system of the TV receiver is controlled 
by the slide switch located adjacent to the INPUT PHONO jack. When this switch is placed in the 
PHONO position, the output of the record player pickup is amplified through the TV audio system. 
The volume is controlled in the normal manner with the volume control at the left front of the chassis. 
The slide switch marked TV-PHONO has no effect on the picture circuits of the receiver. The CON-
TRAST control may be turned full off to remove the picture. (Brightness should have been previously 
set so that light just begins to appear at minimum contrast setting.) All power to the phonograph 
is turned off when the TV receiver is turned off. 

SPECIFICATIONS 

Receiver for television with provision for connection of external record player. 

Line Voltage 

Number of Tubes 

Picture Tube Size 

Power Consumption 

TV Channels 

MODEL 870 
Modern Style 
Oak Cabinet 

115V AC 60 cps 

21 

14" Rect. 

205 Watts 

2 through 13 

1 
IDENTIFICATION 

Audio Power Output 

Speaker Type 

Cabinet Height 

Cabinet Width 

Cabinet Depth 

AMR 

MODEL 871 
Traditional Style 
Mahogany Cabinet 

PHONO PWG • • 

8i SOCKE. 

UHF SOCKET 

3 Watts 

12" Round PM 

35-1/2" 

22-1/2" 

20-15/16" 

MODEL 872 
Colonial Style 
Maple Cabinet 

r REMOVABLE 
CONNECTION 

Cabinet 
Model 870 7577 
Model 871 7575 
Model 872 7576 

TV Chassis 159, 170 
Tube, Picture 14CP4 
Glass, Window Protective 745 
Frame, TV Glass 2428 
Mask, Frame Liner 2427 
Speaker 9015 or 9070 
-Antenna Assembly 99609 

SPEAKErt Loop, Antenna 9667 
Azimutrol 9658 
Knob, Antenna Tuning 3691 

Figure 1. Chassis 170, 171. 173 

ELECTRICAL AND MECHANICAL DATA 

Power Requirements: 
Operating Voltage 115 V AC 60 cps 
Watts 205 watts 

Tuning Range: 
TV Channels 2 through 13 

Audio Power Output 3 Watts 

Output Impedance (Audio) 3.2 ohms at 400 cps 

Video Bandpass 3.8 MC 

Intermediate Frequencies: 
Video Carrier 
Sound Carrier 

26.1 MC 
21.6 MC 

Antenna Input Impedance 300 ohms, balanced 

Picture Tube: 
Chassis 170 
Chassis 171 
Chassis 173 
Chassis 175 

14CP4 
16TP4,16RP4,or 16KP4 

17BP4 
19AP4 

MAJOR COMPONENT 
Backboard 
Cord, AC 
Plate, Contrast-Oif-On -Volume 
Plate, Channels - Tuning 
Knobs 

Turret Tuner 
Channel Selector 
Fine Tuning 
Off-On-Volume 
Contrast 

Continuous Tuner 
Channel Selector Assembly 
Contrast-Off-On-Volume Assembly 

Brightness 
Vertical Hold 

2443 
31'M 
2446 
2448 

33502 
3642 
SK341 
SK342 

33504 
33505 
3719 
3719 

Figure 2. Chassis 175 

Chassis 170, 171, 173 and 175 are 21 tube TV re-
ceivers. Separate sound and video IF amplifiers are 

used, with the sound being taken off after the 2nd video 
IF amplifier. Three stages of video IF and two stages 
of sound IF are used. The interstage IF transformers 
are double-tuned, over-coupled type. 

Chassis 170, 171, 173 and 175 are all electrically 
and mechanically similar except for slight variations 
as follows: 

Chassis 170, 171 and 173 employ 14 inch, 16 inch 
and 17 inch rectangular picture tubes respectively. 
These picture tubes mount directly on their respective 
chassis on specially designed support brackets. Chassis 
175 employs a 19 inch round picture tube which is 
mounted on a specially designed support frame that is 
separate from the chassis. The chassis 175, unlike the 
chassis 170, 171 and 173 which mount horizontally in 
the cabinet, is mounted in the vertical position that 
occupies the upper left-hand side of the cabinet as 
viewed from the back. The chassis is mounted so that 
it travels on a slide arrangement and it is held in place 
by bolts that fit through the chassis side brackets and 
thread into the upper slide. With this arrangement the 

CHASSIS 170, 
171, 173, 175 G
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bolts and front control knobs may be removed and the 
chassis pulled about two-thirds of its length out of the 
cabinet. In this position the chassis may be conveniently 
serviced throughout most of its entirety. Chassis 170, 
171 and 173 side brackets run in horizontal slides on 
each side of the cabinet and are held in place by bolts 
which fit through the brackets and into the threaded 
slides. Chassis 170, 171 and 173 are covered by metal 
bottom plates whichanay be removed easily. 

The deflection systems of the four chassis are the 

same with the exception that the 6BG6 G screen resistor 
is increased from 8.2K to 15K in the chassis 170. This 
change is made to decrease the horizontal drive and 
high voltage on the 14 inch tube. Otherwise the sweep 
requirements of the various size picture tubes are taken 
care of by adjustment of the horizontal and vertical size 
controls. In the case of the Chassis 175, the 6BG6 G 
horizontal output tube is mounted outside of the high 
voltage cage so that better ventilation is affected,and 
R 167, 470K resistor, is not used because the picture 
tube is of the metal type. Also a heat shield is placed 

between the power transformer and 5U4 low voltage 
rectifier. 

TUNING UNITS 

Two types of tuning units are used interchangeably 
in chassis 170, 171, 173 and 175. The turret tuner, 
RF6* used in previous types of Hoffman receivers and 
the Hoffman continuous type tuner are each being used 
in production of the above chassis. The two tuners are 
operationally inter-changeable and may be used alter-
nately at any time. Separate mounting plates are used 
in conjunction with each type tuner, so that direct 
mechanical interchangeability is possible. The style 
of knobs for the front panel controls are different for 
the two types of tuners, and each tuner must be used 
with the set of knobs specifically designed for it. 

* Present unit does have a modified converter oufput 
circuit and is known by Part No. 9684. The modification 
consists of eliminating L6, Part No. 5311 and changing 

values of L5 (. 8A) and C14 ( 135 mmf). 

TUBE COMPLEMENT 

2 6AU6 Sound IF 
1 6AL5 Ratio Detector 
1 6AV6 Audio Amplifier 
1 6K6GT Audio Output 
3 6CB6 Picture IF 

1 6CB6 Video Amplifier 
1 6AU6 AGC Keyer 
1 6SN7GT Horizontal Oscillator 

Control ik Sync 
Amplifier 

1 6SN7GT Horizontal Oscillator 
1 6BG6G Horizontal Output 
1 1 X 2 H.V. Rectifier 
1 6W4GT Damping Diode 
1 5U4G Low Voltage Rectifier 
1 6AU6 Sync Separator 
1 12BH7 Vertical Oscillator 

& Vertical Output 

V101, V102 
V103 
V104 
V105 
V106, V107 
V108 

V109 
V110 
V111 

V112 
V113 
V114 
V115 
V116 
V117 
V118 

HOFFMAN CONTINUOUS TUNER UNIT 

1 6j6 RF Amplifier 

6J6 Oscillator, Converter 

TURRET TUNER, RF6 

1 6AG5* RF Amplifier 

1 6J6 Oscillator Converter 
SUMMARY OF TUBE COMPLEMENT 

6AU6 4 
6AL5 1 
6AV6 1 
6K6 1 
6AG5* 1 
6j6** 

6U6 1 
6CB6 4 

6SNTGT 2 
6BG6G 1 
1 x 2 1 
6W4GT 1 
1213137 1 

5U4G 1 

* 6BC5 or 6CB6 interchangeable in this application. 
Reference can be made to service bulletin No. 120. 
6AG5 or equivalent used in turret type tuner, and 
6J6 used in continuous type tuner. 

OPERATING INSTRUCTIONS 

• * 

FRONT PANEL CONTROLS 

The front panel operating controls consist of the 
TUNING control, the OFF-VOLUME control, and the 
CONTRAST control. With the AGC system used for 
maintaining constant signal level, the contrast control 
becomes primarily useful in setting background level 
for best viewing under various room lighting levels or 
different average program contrast levels. 

BEAM BENDER ADJUSTMENTS 

The single magnet type beam bender is used with 
all the picture tubes. The rated flux density is 60 gauss. 
There is noindication to show a forward or back direction 
for the installation of the magnet on the tube neck. The 
direction of installation is immaterial, except that if 
the magnet is turned over, it must be rotated 180° on 
the neck of the tube. 

The method of installation is to slip the beam 
bender on the neck of the tube and move it forward 
toward the tube face until it approaches a space over 

the "flags" of the first anode. Set the brightness control 
about midway of its range, never full on, to avoid 
damaging the tube's electron gun prior to proper adjust-
ment of the beam bender. Rotate the magnet 180° or 
more on the tube neck until light appears on the screen. 
After initial light has been obtained, move the beam 
bender forward or back, and further rotate it to obtain 
the brightest raster. With the strong, 60 gauss magnet, 
there are two positions which will give screen illumina-
tion. One occurs near the tube base as the magnet 
approaches a position over the "flags" and the second 
occurs as the magnet is pushed beyond the "flags" and 
near the focus coil. The first position is preferred 
because it allows greater space for adjustment range. 
The strong magnet also allows a wider adjustment range 
and the setting will affect the centering and focus. A 
last check should be made on beam bender adjustments 
after focus and deflection ;,ljustments have been made. 

BRIGHTNESS CONTROL 

The brightness control provides adjustment of 
picture tube control grid bias voltage. Automatic re-
trace elimination circuits are incorporated, so that 
retrace lines are visible only at maximum setting of 
the brightness control. Proper setting of the brightness 
is such that light is just visible on the screen when the 

contrast control is set at minimum with a signal tuned 
in. 

HORIZONTAL CONTROLS 

The design of the chassis covered in this bulletin 
is such that no horizontal linearity control is needed, 
and no horizontal linearity control will be found on the 
chassis. 

Figure 3. Rear Chassis Controls 

Stretch as shown to approxi-
mate total length required. 

CHASSIS 170, 
171, 173, 171,-; 

When adjusting the horizontal and vertical controls, 
it is necessary to have a test pattern or program tuned 
in on the receiver. Set the tuning of the tuner unit so 
that sound and picture are both present. 

Horiz. Vert. Vert. 
Hold Hold Size Converter 

U. H. F. 
z. Vert. 

Linearity 

WARNING 

The strap holding the picture tube in this receiver 
will shrink on removal. Do not attempt to restretch 
it over the tube rim. To reinstall, follow these steps: 

Immediately hook one end of 
the strap to chassis and re-
stretch to required length. 

Maintain tension on the strap, 
bring it over the tube, and 
hook the free end while hold-
ing top. 

Figure 4. Strap Installation 
The HORIZONTAL DRIVE control (R.156) shou'd be 

adjusted for minimum resistance (full counter-clockwise) 
or as close as possible. In some instances the minimum 
setting will permit a vertical white bar to appear in the 
center of the picture. In such cases the control must 
be rotated clockwise until the white bar disappears. 
Once the drive control is adjusted as described, it should 
not be changed in order to vary the horizontal width or 
frequency. The HORIZONTAL SIZE control (L110) has 
a large range of width control, and it should be used to 
vary the picture width. Minimum resistance of the 
drive control is recommended so that the tendency to-
ward regeneration ("Christmas tree effect") will be 
reduced. 

The HORIZONTAL HOLD control should be adjusted 
as follows: Turn the hold control (L109) counter-clock-
wise (slug corning out of coil) while switching the channel 
selector on and off channel until sync is lost. Turn the 
control clockwise (slug going into coil) and check the 
number of bars or picture segments which appear just 
before pull- in of the picture. There should be a pull- in 
from at least one segment for normal operation. Continue 
turning hold control clockwise while switching channel 
selector on and off channel until sync is lost again. 
Turn the hold control counter- clockwise (slug coming 
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out) and check the number of segments that appear before 
pull- in. Turn the slug an additional 1/4 turn counter-
clockwise if one-segment pull- in occurs, or turn slug 
approximately 1/2 turn counter-clockwise if two-segment 
pull- in occurs. This setting of the hold control provides 
best operating characteristics for sync pull- in and drift 
of the horizontal oscillator, and it is approximately 
correct for least amount of " hook". 

The amplified AGC system used in the receivers 
covered in this bulletin is very positive in its action. 
When the receiver is first turned on and warming up, 
It may be that the AGC action will lock and hold the 
picture out of sync as well as holding it in sync. In 
this case, all that is required is to turn the channel 
selector off and on channel, momentarily releasing the 
AGC, and the picture will lock into correct sync. 

The hold control should be adjusted as described 
above for best horizontal sync stability, and any hori-
zontal centering of the picture should be taken care of 
with the HORIZONTAL CENTERING control. 

VERTICAL CONTROLS 

The VERTICAL HOLD control has a "hold- in" range 
of adjustment over which the picture will stay in sync. 
The contreshould be set in about the middle of the "hold-
in" range. 

The VERTICAL SIZE and VERTICAL LINEARITY 
operate together to adjust the vertical height and pro-
portion of the picture. The Size control affects the 
vertical size of the entire picture, but not in a linear 
manner. The bottom portion of the picture is expanded 
and the picture center tends to move toward the top of 
the tube. Counter-clockwise rotation of the VERTICAL 
SIZE control increases the vertical size. The linearity 
control operates to expand the upper portions of the 
picture, and compensate for non- linearity created by 
the Size control. Clockwise rotation of VERTICAL 
LINEARITY control expands the upper portions of the 
picture. 

FOCUS CONTROL AND RASTER CENTERING ADJUST-
MENTS 

Electromagnetic focusing is used, with the focus 
coil being used as a choke in the B+ supply circuit. 
The Focus control, R196, shunts the focus coil. Adjust 
the Focus control until clear, well-defined horizontal 
sweep lines can be observed. 

Vertical and Horizontal Centering controls are 
mechanical type which operate by positioning the focus 
coil. The vertical centering is operated by a spring-
loaded screw on the right of the focus coil, and hori-
zontal centering is operated by a similar screw on the 
left. If difficulty is encountered in focusing or centering, 
or neck shadows appear, a reversal of the leads to the 
focus coil will often remedy the situatron. 

ALIGNMENT 
The following alignment procedure describes 

alignment of the double- tuned video and sound IF circuits 
used in the chassis dealt with in this bulletin. The 
procedure for the RF tuning unit is described in separate 
bulletins, bulletin number 80 covering the turret type 
tuner unit and bulletin number 124 covering the con-
tinuous type tuner unit. The following discussion deals 
with recommended methods and equipment to be used 
and precautions to be observed during the alignment 
procedure. For actual alignment procedure, it is 
suggested that the alignment table be followed after 
reading the more detailed procedure. 

For best results it is important that alignment be 
performed on a metal topped bench with all instruments 
and equipment securely bonded together and to ground. 
All leads should be as short as is practicable, partic-
ularly in the input grid circuits. Isolation circuits will 
be required for both the input and output connections. 
It is important that composition resistors, preferably 
the half watt size, and disc type ceramic condensers 
be used in making up these isolation networks, so that 
a minimum amount of external inductance is added to 
the tuned circuits being adjusted. 

A sweep signal generator with a frequency range 
which includes 24.25 MC, and a sweep width of 10 MC will 
be required. A marker generator whose fixed frequencies 
include 4.5 MC, 20.1 MC, 21.6 MC, 24.25 MC, 
26.1 MC and 27.6 MC will be needed if not already 
combined with the sweep generator. A voltmeter with 
sensitivity of 20,000 ohms per volt or higher and with 
voltage scale ranges from 50 volts on down as low as 
2.5 volts or lower must be on hand. Also included in the 
instrument list is an oscilloscope with at least a moder-
ately high vertical gain. • In general the output signal 
level from the signal generator should be kept as low as 
the output indicator being used will permit if overdriving 
of the receiver stage (s) with its adverse results is to be 
avoided. In general, too, the RF tuner unit should be 
tuned to the vicinity of the channel 12 frequency range, 
but individual circumstances may require that the 
tuner be set on one of the low channels, depending upon 
what interfering frequencies are being radiated about 
the aligiunelt bench. A 3 volt battery should be connected 
with negative terminal to the AGC bus and positive 
terminal to ground for the alignment procedure. This 
is done to establish a circuit gain reference standard 
which approaches the average value found in the field. 
It will also reduce any interference pick-up since the 
gain will be lower than the gain available without AGC. 
Where receivers are known to be operated in weak 
signals areas, a lower value of fixed bias voltage may 
prove more desirable. 

ORDER OF ALIGNMENT 

The general order of alignment should be as follows: 

Sound IF and Ratio Detector Primary 
Ratio Detector Secondary 
4.5 MC Trap 
Sound Takeoff Coil 
27.6 MC Adjacent Channel Sound Traps 
20.1 MC Adjacent Channel Video Trap 
Picture IF Transformers 
Converter Output Coil 

SOUND IF ALIGNMENT 

Equipment: 

Set the signal generator to 21.6 MC. Connect the 
signal to the grid, pin 1 of V101. If the generator does 
not have a low impedance output, it is suggested that a 
75 ohm resistor be shunted across the output terminals. 
Connect the voltmeter iii series with a 10K ohm, isolating 
resistor to pin 7 of V103. 

Procedure: 

Adjust T101 primary (bottom), T101 secondary 
(top), and T102 primary (bottom) to obtain a maximum 
reading on the meter. The maximum voltage reading 
should be kept below 3 volts by decreasing the generator 

output as the windings are tuned to resonance. It is 
essential that the slugs be moved from the outer ends of 
the coil form toward the center, by turning the slugs 
clockwise. If the slug has been moved past the center so 
that resonance is reached with the slug coming out of the 
coil, then the slug must be moved out, counter-clock- wise, 
completely through the coil and the tuning procedure 
undertaken again. This is necessary because the mutual 
coupling will be adversely affected and proper alignment 
will be impossible if the slugs are run into the center of 
the double-tuned coils. 

RATIO DETECTOR ALIGNMENT 

Equipment: 

Generator and input circuit remain as connected 
above. Meter should be switched to one of its higher 
scales, and in the case of a VTVM the zero point can be 
set up scale to the center position. No isolation resistor 
is used. Connect one voltmeter lead to the junction of 
R 107 and R 108 and the other lead to the junction of 
R 106 and C 114. Temporarily short the grid pin 1, 
of V 102 to ground. 

Procedure: 

Adjust the secondary of T 102 for a zero reading on 
the voltmeter. The polarity of the reading will depend 
upon which side of resonance the secondary winding is 
tuned. As the resonant position is approached, the 
voltmeter scale should be reduced so that a more 
sensitive zero indication is available. Do not increase 
the generator output beyond the level which produced the 
maximum reading above, however. 

ALTERNATE RATIO DETECTOR ALIGNMENT 

The following procedure is considered less desirable 
than the one described above because the zero point 
obtained is not always a true indication of balance due 
to slight production variations of ratio detector trans-
formers. 

The input equipment remains the same as in the 
first procedure with the addition of a sweep signal of 
400 KC width and a 21.6 MC marker signal being added. 
The voltmeter is replaced by an oscilloscope and 
isolation network shown in Figure 8. Connect the 

10 K ohms 

4---"V\CV  

4  _L. 

r Meter 

Figure 5. 

Figure 6. 

Gen. 

100 ohms 

 AAA,  

.005 mf 

10 ohms To Grid 

,F 

Figure  7. 

isolating resistor to the junction of R 106 and C 114. 
Adjust the secondary (top) of T 102 for an " S" curve 
which is symmetrical, and has the 21.6 MC marker in 
the center of the linear or straight line portion of the 
curve as indicated in Figure 11. Because the center 
of the " S" curve is a zero or null point, very little 
21.6MC marker will come through. However, the marker 
does produce a series of irregular traces which appear 
on opposite sides of the linear portion of the curve. 
These traces should be evenly distributed about the 
center for correct adjustment of T 102 secondary. 

ALTERNATE SOUND IF AND RATIO DETECTOR ALIGN-
MENT 

This alternate procedure offers the advantage of 
requiring less time to perform, and the results obtained 
from its employment are independent of whether or not 
R 107 and R 108 are identical in value. If this unbalance 
does exist, the zero adjustment determined by the meter 
method would be slightly in error. 

SOUND IF 

Equipment: 

Connect the sweep generator to pin 1, V101, using 
the network shown in Figure 7. Set the generator center 
frequency at 21.6 MC and use a sweep of about 400 KC. 
The blanking control should be in the on position, so that 
a baseline is established as a reference. Connect a 
scope to the junction of R 106 and C 114, using the 
network shown in Figure 8. 

10 K ohms Shield 

Scope 
 o 

Figure 8. 
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Figure 10. 

Figure 11. 

Procedure: 

With the equipment connected as described, some 
sort of "S" curve will be seen on the scope if the align-
ment is not too far off from the correct condition. 
Adjust the primary and secondary of T 101 and the 
primary of T 102, so that the " S" curve appears sym-
metrical on both sides of the baseline, so that it has 
maximum amplitude, and so that it has best linearity 
over the straight portion. 

RATIO DETECTOR SECONDARY 

Equipment: 

Same as used in sound IF alignment but with the 
addition of injecting a 400 cycle modulated, 21.6 MC 
marker signal into the sweep signal. 

Procedure: 

Now a sine wave should appear along the baseline of 
the " S" curve as shown in Figure 12. 

Figure 12. 

The 400 cycle signal will not remain stationary, but will 
appear as a wiggle about the baseline. Adjust the 
secondary of T 102 until the 400 cycle signal decreases 
and finally disappears. When this is done, the ratio 
detector offers the maximum amount of AM rejection. 

TUNING 4.5 MC VIDEO TRAP 

Equipment: 

Connect an unmodulated 4.5 MC signal to pin 1, 
V 109, using network shown in Figure 7. Use a detector 
and isolating network with the voltmeter as shown in 
Figure 6. Connect the detector to the junction of R 141, 
C 145, and the picture tube cathode lead. 

Set the contrast control to mid- range. Adjust the 
slug of L 108 for minimum reading on the voltmeter. 
As the null reading is approached, the voltmeter range 
should be reduced and the input signal increased some-
what to produce a more sensitive indication. If the 
output level of the generator is less than .25 volts, it 
will be necessary to connect the 5000 mmf condenser 
shown in Figure 7 to the generator side of the 100 ohm 
resistor. 

Alternate Procedure: 

If the service man is familiar with the appearance 
of 4.5 MC beat pattern as produced on the picture tube, 
then adjustment may be made without external signal, 
generator or indicating device. Tune in a channel, and 
then mis-tune to a point that would be equivalent to 
placing the sound IF carrier "up" on the IF response 
curve. This will produce and be indicated by a relatively 
weak 4.5 MC beat pattern in the picture. Tune L 108 for 
minimum beat pattern. This will minimize the beat 
pattern when the station is properly tuned. 

TUNING SOUND TAKEOFF COIL 

Equipment: 

The equipment complement remains the same as 
for the 4.5 MC trap procedure, but the signal generator 
is set at 21.6 MC and moved to pin 1, V 106. The 
detector- meter combination (see figure 6) is connected 
to pin 1, V 109. 
Procedure: 

Adjust the slug of L 104 for minimum reading on 
the voltmeter. Contrast control should be left at mid-
range. The voltmeter range should be progressively 
reduced and the signal increased slightly as L 104 is 
tuned to resonance. 

TUNING ADJACENT CHANNEL SOUND TRAPS 

Equipment: 

Equipment complement remains as above, the signal 
generator unmodulated frequency is set at 27.6 MC. 
Input and output connections are left undisturbed. 

Procedure: 

L 105 and L 103 are tuned to give a null indication 
as above. While tuning one trap, the other trap can be 
de- tuned by touching the winding with the fingers, giving 
a more sensitive null for either trap. 

TUNING ADJACENT CHANNEL VIDEO TRAP 

There are two alternate video input circuits which 
will be found in early production chassis. Figure 13 

shows one circuit which excludes an adjacent channel 
video trap. Figure 14 shows the other alternate input 

circuit which includes an adjacent channel video trap. 

Figure 13. 

To Tuner 
Unit 

to grid of V101 

L101 

20.1 mc 
trap 

1.33 
Micro-
henries 

R117 
5 MMF 3.9K 

R118 
330 C125 

10-160 .005 
MMF 

AGC 

Figure 14. 
Equipment: 

Equipment complement remains unchanged, (see 
fig. 683). and the unmodulated signal frequency is set 
at 20.1 MC. The signal generator is moved to the grid 
of the converter tube, pin 5 of the 6J6 in the tuning unit. 

Procedure: 

L 102 is tuned for a minimum reading on the 
voltmeter. 

PICTURE IF ALIGNMENT 

The picture IF alignment procedure is a process of 
separately tuning a series of double-tuned, overcoupled 
stages. Adjustment of each stage is complete in itself 
and provides a band pass of about 3.8 MC for each stage. 
No attempt should be made to re- adjust the tuning of 
an IF transformer once it has been aligned and the 
signal generator has moved on to the next stage. An 
erroneous alignment can result even though the overall 
response may appear satisfactory. 

Equipment: 

Connect a scope between pin 1, V 109 and ground 
through the isolating network shown in Figure 8. For 
first stage alignment connect the sweep generator through 
the isolation network shown in Figure 7 to pin 1, V 108. 

CHASSIS 170, 
171, 173, 175 

For successive stages, move the generator to each grid 
in s.uécession. The input signal should be kept low 
enough so that the stage (s) are not overdriven, but 
the level should not be so low that the gain of the vertical 
amplifiers in the scope have to be increased to a point 
that gives a distorted waveform and overemphasis of 
any " hash" that may be present. 

Procedure: 

Set the sweep generator to a center frequency of 
about 24 MC with 10 MC sweep. Insert a marker 
signal at 24.25 MC. 

For alignment of the 3rd picture IF, adjust the 
primary (bottom) and secondary (top) of T 106 to obtain 
a pass band whose top is synunetricaLabout the marker 

pip. Skirt positions and slopes will not be symmetrical. 
See Figure 9. Correct alignment of the stages is indicated 
by a curve having nearly flat top with equal amplitude 
peaks. The band- width of each stage is predetermined 
by design of the transformers and is not varied to any 
appreciable extent by alignment. A dip may be noticed 
as indicated by a dotted line in Figure 9. This condition 
may be eliminated by shorting the primary of the trans-
former in the plate circuit of the stage preceding the 
stage under alignment. The sweep generator is connect-
ed to the secondary of the transformer whose primary 
will be shorted. When alignment of a particular stage 
is completed, remove the short just mentioned. 

Next, move sweep generator and isolation network 
to pin 1, V 107, 2nd picture IF. Alignment of T 105 is 
accomplished by tuning the primary and secondary 
to give a symmetrically topped curve as previously 
described. 

Move the sweep generator and isolation network to 
pin 1, of V 106, 1st picture IF. Align T 104 as was 
done in previous stages. Response curve should begin 
to appear approximately as shown in Figure 10. It can 
be noted that the center dip is greater and the total band 
pass is slightly less than that of a single stage. Note 
also the effect of the dips caused by the 27.6 MC adjacent 
channel sound traps, 21.6 sound trap, and 20.1 I1C 
adjacent channel picture trap. 

Connect the signal generator and isolation network 
to the converter grid in the RF tuning unit. Insert a 
26.1 marker. The converter output coil and the picture 
IF peaking coil, L 101, form a circuit comparable to the 
IF transformers. Using the converter output coil as 
the primary and L 101 as the secondary align the IF 
input circuit to produce an overall response curve as 
shown in Figure 10. At the same time, tuning of these 
two coils will position the 26.1 MC point near the 50% 
point on the response curve slope. The 26.1 MC point 
(picture carrier) should never be down the slope of the 
video pass band to more than the 40% point. If th is 
condition is permitted to exist, the sound and picture 
will not tune to a maximum together, and the low fre-
quency response will be adversely affected. Again, 
it is emphasized that previously aligned stages must 
not be touched. 
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ALIGNMENT TABLE 

Step 
No. 

Signal 
Gen. 
Freq. 
Mc. 

Modu-
lation 
or 

Sweep 

Connect 
Signal 
To 

Signal 
Isolation 

Output 
Indi-
cator Adjust 

Instruc-
tions 

Special Connections 
and Settings 

SOUND IF AND RATIO DETECTOR 

1 21.6 None Pin 1, 
✓ 101 

Network, 
Fig. 5, 
Fig. 3 

Voltmeter 
to pin 7, 
✓ 103 

T 101 
Pri., Sec. 
T 102 
Pri. 

Adjust for 
maximum 
meter read-
ing, but 
keep input 
signal level 
low enough 
so that read-
ing is less 
than 3 V. 

Use - 3 V bias from 
battery on AGC bus, for 
all alignment. 

2 
It Network 

Fig. 7 
Voltmeter 
between 
junction 
R106, C114 
and junc-
tion R107, 
R108 

T 102 
Sec. 

Adjust for 
zero read-
ing 

Decrease voltmeter 
scale as zero reading is 
approached. Do not in-
crease generator signal 
beyond maximum level 
used in step No. 1. 

TRAPS 

3 4.5 None Pin 1, 
✓ 109 

Network, 
Fig. 6, 
Fig. 7 

Detector 
and meter 
to junction 
R141, C145 
CR tube 
cathode 
lead 

L 108 Adjust for 
zero or null 
reading 

If generator output is 
less than . 25V, move 
condenser in Fig. 7 to 
gen. side of 100 ohm 
resistor. 

4 21.6 tt Pin 1, 
✓ 106 

Network, 
Fig. 6, 
Fig. 7 

Detector 
and meter 
to pin 1, 
✓ 109 

L 104 Lower meter scale as 
null is approached. 

27.6 tt It L 105 Lower meter scale as 
null is approached, and 
de- tune L 103, with 
fingers held on winding. 

6 1,1 It L 103 Lower meter scale as 
null is approached, and 
de- tune L 105, with 
fingers held on winding. 

10 It /V Pin 1, 
V 106 

91 II T 104 
Pri., Sec. 

Adjust for 
waveform 
approx-
imately as 
shown in 
Fig. 10. 

11 le ,, Conver- 
ter grid 
in RF 
tuner. 

,, ,, Conver- 
ter out- 
put and 
L 101. 

Adjust for 
waveform 
shown in 
Fig. 10. 
26.1 mark-
er should 
be at 50% 
point of 
slope. 

Insert 26.1 marker. 

7 20.1 Grid of 
conver-
ter tube 
in RF 
tuner. 

VI L 102 Lower meter scale as 
null is approached. 

PICTURE IF TRANSFORMERS 

8 24.25 10 Mc. Pin 1, 
✓ 108 

Network, 
Fig. 6, 
Fig. 7 

Scope to 
pin 1, 
✓ 109 

T 106 
Pri., Sec. 

Adjust for 
symmetri-
cal wave-
form. See 
Fig. 10 

Insert 24.25 Marker freq. 

9 Pin 1, 
✓ 107 

T 105 
Pri., Sec. 
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GW4GT 

6..3AÇD 

G. SAC 

BOTTOM VIEW TUBE LAYOUT 

CHASSIS 170, 171, 173, 175 

4 
17.5" 

GBGGG 
V113 

SEE TUNER UNIT / -BULLETiN No.80 
0P NO.124 

8.tv G5N7GT 
vit2 

4 
3E0AG 

,CBG 
vt06 

6c56 
V107 

GSN7GT   
VIII 57 
7--

G.2Ac  

Gcl36 
vio8 

25k7 

I o> 

6AVG 
V104 

GA.U6 
VI i-7 

5 
vI09 163 

PIN No. 
D.C.VOLTAGE UNLESS 
OTHERWISE SPECIFIED 

GAUG 
vio2 

6AUG 
v101 

GAU6 
VHO •17  

205 

All voltages measured with set receiving picture and sound adjusted for normal operation, medium 

signal, medium volume and contrast level. 

Line Voltage = 115V AC 

All bus voltages run about 10 to 20 volts higher than shown on circuit schematic. 

Slight variations in voltage values are to be expected due to variations in line voltage and variations 

from component nominal values. 

A - Varies with signal level. E - No connection on chassis 175. 

B - Pin used as tie point only. F - About 40V. less on chassis 170. 

C - Contrast set at minimum. G - Depends upon setting of hold control. 

D - Measured to other heater pin. V - Measured with V.T.V.M. 

Figure 16. Voltage Chart 

MODEL 867 
Traditional Style 
Mahogany Cabinet 

CHASSIS 170, 
171, 173, 175 

MODEL 868 
Colonial Style 
Maple Cabinet 

Note: Models 866, 867, 868 are all similar except for cabinet style and finish, 
and Models 876,877,878 are all similar except for cabinet style and finish. 

MODEL 877 
Traditional Style 
Mahogany Cabinet 

Cabinet 
Model 866 
Model 867 
Model 868 
Model 876 
Model 877 
Model 878 

TV Chassis 
Tube, Picture 
Glass, Window Protective 
Frame, TV Glass 
Mask, Frame Liner 
Speaker 
Antenna Assembly 
Loop, Antenna 

MODEL 876 
Modern Style 
Oak Cabinet 

MAJOR COMPONENTS 

7604 
7605 
7606 
7598 
7599 
7600 
171 

16RP4, 16TP4, 16KP4A 
753 

2387 
2388 

9015 or 9070 
99602 
9667 

Azimutrol 
Knob, Antenna Tuning 

Backboard 
Cord, AC 
Plate 
Models 866, 867, 868 
Controls Escutcheon 

Models 876, 877, 878 
Contrast-Off-On-Volume 
Channels - Tuning 

Knobs 
Channel Selector Assembly 
Contrast- Off- On-Volume Assembly 
Brightness 
Vertical Hold 

9658 
3691 
2465 
3176 

2486A 

2446 
2448 

33504 
33505 
3719 
3719 
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WAVEFORM NOTES: 
H — indicates scope sweep frequency of 15.750 cps. 
V — indicates scope sweep frequency of 60 cps. Figures et 
bottom of waveforms are peak to peak voltage measure-
ments of waveforms obtained with "normal" setting of all 
controls, "normal" signals imput, and rated line voltage. 
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IMPROVEMENT IN DEFLECTION CIRCUITS 

A .047 mf capacitor has been added across the vertical deflection coils of the high impedance 
yoke only. The purpose of this addition was to reduce light vertical bars in the raster due to inter-
nal deflection yoke coupling. Since this internal coupling varies among deflection yokes, only a 
relatively few sets contain yokes that give noticeable indication of these bars. Only those sets in the 
field that give evidence of these light vertical bars need be serviced regarding this addition. The 
change was added to all current production as an insurance measure. The physical location of the 
capacitor is under the chassis. One side is connected to the black vertical deflection coil lead. The 
other side is connected to a red plastic-covered jumper wire that is in turn connected to the green 

vertical deflection coil lead. 

Old Part New Part  

C193 (4148) 

Difference  

.047, 400V, 20% added across 
vertical deflection coils 

This change has been made on all sets produced after Serial No. 1089886 

A recent change in the internal structure of some 6BG6G horizontal output tubes has brought about 
a condition of beam modulation in the 6BG6G. This condition shows up in the raster as a 120 cps hori-
zontal wave of about a quarter inch peak to peak amplitude in extreme cases. This condition will be 

made negligible by changing the . 047 mf screen by-pass capacitor for the 6BG6G to a 4 mf electro-
lytic or greater. Anything between 4 mf and 20 mf is recommended. Procurement difficulties have 

delayed the use of the 4 mf electrolytic, and an alternate modification is being used for a short time 
until the 4 mf elect olytics are delivered. This information is mentioned here in order to aid the 
service man in recognizing the modification at such time as he may be called upon to service a set 
that employs the modification. A brief description is as follows: R164 was replaced by two 3.3K, 
2 watt in series. R154 was eliminated, and the junction of C153, L109, C154, and R156 was connected 

to the screen of the 6BG6G. 

Old Part New Part Difference  

C159 (4133) C159 (4236) 6BG6G screen by-pass 
capacitor increased to 
4 mf, 450V. 

PRODUCTION CHANGES IN VERTICAL CIRCUIT 

The following production change has been made in order that the vertical circuit be made more 
flexible for shifting to different types of vertical oscillator-vertical output amplifier tubes as pro-

curement conditions demand. 

Old Part 

R181 (4571) 

R182 (4604) 

©John F. Rider 

New Part Difference 

R206 (4724) 

100K resistor between Vertical 
Hold potentiometer is deleted, 
potentiometer being connected 
directly to ground. 

6.8 meg resistor between Vertical 
Hold potentiometer and plate cir-
cuit of blocking oscillator deleted. 

A 5K, 3 watt wire-wound resistor 
added between vertical deflection 
coil and R189. 
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 R146 (4511) 

C194 (4144) 

CHASSIS 170, 
171, 173, 175 

100K resistor in 1st anode cir-
cuit of CR tube deleted, and 1st 
anode connected to junction of 
R189 and R206. 

0.1 mf, 600V, 20% added be-
tween ground and junction of 
R189 and R206. 

This change has been made on all sets produced after Serial No. J106134 

Production is now using a single unit vertical integrator networi, when the units are available. 
Because the supply is sporadic, the single unit network will be used interchangeably with the pre-
viously used network. 

Old Part 

R176 (4628) 
R177 (4515) 
R178 (4515) 
C169 (4145) 
C170 (4128) 
C171 (4128) 

New Part 

Z7 (9695) 

REVISED SCHEMATIC DIAGRAM 
PARTS LIST 

Difference 

Single unit network with 
three leads replaces six 
individual components. 

NOTE: All values of capacity are microfarads unless otherwise noted. All resistors are 
1/2 watt composition type with values given in ohms unless otherwise noted. 

SYMBOL PART NO. VALUE TOL. WATTS OR 
VOLTS 

TYPE 

C101 4029 .005 GMV HI-K, Ceramic 
C102 4029 .005 GMV HI-K, Ceramic 
C103 4090 1500 mmf GMV Ceramic 
C104 Part of T101 

C105 Part of T101 

C106 4029 .005 GMV HI-K, Ceramic 
C107 Part of T102 

C108 Not Used 
C109 4090 1500 mmf GMV Ceramic 
C110 4043 30 mmf 10% Ceramic 
C111 Part of T102 Ce1ramic 

C112 4029 .005 GMV HI-K, Ceramic 
C113 4209 5 50V Electrolytic 
C114 4127 .0047 20% 400V Paper 
C115 4029 .005 GMV HI-K, Ceramic 
C116 4009 47 mmf 20% Mica or ceramic 
C117 4105 .01 20% 600V Paper 
C118 4128 .0047 20% 600V Paper 
C119 Part of 4230 20 25V Electrolytic 

C120 Part of 4230 20 475V Electrolytic 

C121 4029 .005 GMV HI-K, Ceramic 
C122 4029 .005 GMV HI-K, Ceramic 
C123 4082 1.5 mmf 10% Stack pole GA-3 
C124 4027 10 III/Ilf 10% Ceramic NPO 
C125 4029 .005 GMV HI-K, Ceramic 
C126 4029 .005 GMV HI-K, Ceramic 
C127 4074 1.2 mmf 10% Stack pole GA 
C128 4036 2 x .004 GMV HI-K, Ceramic 
C129 Part of L103 10 mini 



SYMBOL PART NO. VALUE TO L. WATTS OR 
VOLTS 

TYPE SYMBOL PART NO. VALUE TO L. WATTS OR 
VOLTS 

C130 
C131 
C132 
C133 
C134 
C135 
C136 
C137 
C138 
C139 
C140 
C141 
C142 
C143 
C144 
C145 
C146 
C147 

C148 
C149 
C150 
C151 
C152 
C153 
C154 
C155 
C156 
C157 
C158 
C159 
C160 
C161 
C162 
C163 
C164 
C165 

C166 
C167 
C168 
C169 
C170 
C171 
C172 
C173 
C174 
C175 
C176 
C177 
C178 
C179 
C180 
C181 
C182 
C183 
C184 
C185 
C186 
C187 
C188 
C189 
C190 
C191 

C192 
C193 
C194 
R101 
R102 
R103 
R104 
R1135 
R106 
R107 
R108 

R109 
R110 

4029 
4131 
4029 
4074 
4036 
4029 
Part of Z3 
4029 
4074 
4036 
4029 
4028 
4069 
Part of L105 
Not Used 
4131 
4149 
4010 

4142 
4135 
4029 
4142 
4143 

Part of 4228 
4085 
4022 
4128 
4086 
4026 
4236 
Part of 4228 
4075 
4076 
4129 
4087 
4056 

4026 
Not Used 
4133 
4145 
4128 ,or Part 

4128 °I Z7 
4083 
4144 
4141 
Part of 4230 
4227 
4228 
4105 
4105 
Part of 4232 
Part of 4232 
4144 
Part of 4228 
Part of 4232 
Not Used 
Not Used 
Not Used 
Not Used 
4082 
Not Used 

Not Used 

Not Used 
4148 
4144 
4566 
4542 
4566 
4542 
4663 
4521 
4597 
4597 

Part of 4833 
4505 

.005 

.22 

.005 
1.2 mmf 
2 x . 004 
.005 
22 moi! 
.005 
1.2 mmf 
2 x . 004 
.005 
5 mmf 
2.? mmf 
15 mmf 

.22 

.0047 
330 mmf 

.01 

.022 

.005 

.01 

.1 
10 
.0039 
270 mmf 
.0047 
250 mmf 
220 mmf 
4 
5 
.0005 
500 mmf 
.25 
82 mmf 
500 mmf 

220 mmf 

.047 
.0022 
.0047 
.0047 
7500 mmf 
.1 
.047 
50 
20 
20 
.01 
.01 
40 
30 
.1 
40 
30 

1.5 mmf 

.047 

100 
1K 
100 
1K 
270 
15K 
10K 
10K 

500K 
10 meg 

GMV 
20% 
GMV 
10% 
GMV 
GMV 

GMV 
10% 
GMV 
GMV 
10% 
10% 

20%, 
20% 
let 

20% 
20% 
GMV 
20% 
20% 

10% 
10% 
20% 
10% 
20% 

20% 
20% 
20% 
20% 

20% 

20% 

20% 
20% 
20% 
5% 
20% 
10% 

20% 
20% 

20% 

10% 

20% 
20% 
10% 
20% 
10% 
20% 
10% 
20% 
10% 
let 
"Volume" 
20% 

200V 

Stack pole 

Stack pole 

Stack pole 

200V 
1000V 

200V 
1000V 

200V 
200V 

475V 
500V 

600V 
500V 
500V 
450V 
50V 
1000V 
1500V 
600V 

Part of Yoke Assembly 
20KV 

600V 
600V 
600V 
600V 

600V 
600V 
50V 
450V 
450V 
600V 
600V 
475V 
475V 
600V 
475V 
475V 

Stack pole 

400V 
600V 

Dual Variable 

HI-K, Ceramic 
Paper 
HI-K, Ceramic 
GA-3 
HI- K, Ceramic 
HI-K, Ceramic 

HI- K, Ceramic 
GA 
HI-K, Ceramic 
HI-K, Ceramic 
Ceramic N750 
GA-4 

Paper 
Paper 
Mica or G.P. 
Ceramic 

Paper 
Paper 
HI-K, Ceramic 
Paper 
Paper 

Electrolytic 
Silver Mica 
Mica 
Paper 
Ceramic NPO 
Mica or ceramic 
Electrolytic 
Electrolytic 
Mica 
Mica 
Paper 
Mica or ceramic 
Ceramic 

Ceramic 

Paper 
Paper 
Paper 
Paper 
Mica 
Paper 
Paper 
Electrolytic 
Electrolytic 
Electrolytic 
Paper 
Paper 
Electrolytic 
Electrolytic 
Paper 
Electrolytic 
Electrolytic 

GA-3 

R111 
R112 
R113 
R114 
R115 
R116 
R1I7 
R118 
R119 
R120 
R121 
R122 
R123 
R124 
R125 
R126 
R127 

RI 28 
R129 
R130 
R131 
R132 
R133 
RI34 
RI35 
R136 
RI37 
RI38 
R139 
RI40 
R141 
R142 
RI43 
R144 
R145 
R146 
RI47 
R148 
R149 
RI50 
R151 
RI 52 
RI 53 
R154 
R155 
RI56 
R157 
R158 
R159 
R160 
R161 
RI62 
R163 

R164 

R165 

R166 
R167 
R168 
R169 
R170 
R171 
R172 
R173 
R174 
R175 
R176 
R177 
R178 

R179 
R180 

4513 
4618 
4506 
4531 
4531 
4542 
4648 
4509 
4620 
4616 
4542 
4648 
4509 
4607 
4639 
4616 
4542 

4648 
4511 
4642 
4542 
4660 
4603 
4641 
Part of L106 
Part of 4833 
4654 
4504 
Not Used 
4553 
4677 
4831 
4511 
4661 
Not Used 
Not Used 
4511 
4543 
4607 
4661 
4571 
4660 
4506 
4628 
4629 
4835 
4589 
4640 
4622 
4651 
4506 
4566 
4657 
4658 

4665 

4735 

4719 
4673 
4506 
4505 
4662 
4628 
4660 
4511 
4618 
4557 
4557 
4628 
4515 } or Part 

of Z7 
4515 

4614 
4832 

1 meg 
220K 
470K 
470 
470 
1K 
3.3K 
330 
39 
150 
1K 
3.3K 
330 
3.3K 
47 
150 
1K 

3.3K 
100K 
200 
1K 
12K 
5.6K 
8.2K 
33K 
I.5K 
3.9K 
47K 

1.2K 
330K 
50K 
100K 
68K 

100K 
4.7K 
3.3K 
68K 
100K 
12K 
470K 
22K 
5.6K 
100K 
150K 
1.8K 
470K 
8.2K 
470K 
100 
120 
8.2K 

15K 

2.2 ohms 

4.7 ohms 
2.7K 
470K 
10 meg 
18K 
22K 
12K 
100K 
220K 
6.8K 
6.8K 
22K 
10K 
10K 

1 meg 
1 meg 

20% 
10% 
20% 
10% 
10% 
20% 
10 Z, 
20% 
10% 
10 % 
20% 
10% 
20% 
10% 
10% 
10% 
20%, 

20% 
10% 
20% 
20% 

20% 
"Cont rast" 
5% 
20% 

10% 
20% 
"Brightness" 
20% 
20% 

20% 
20% 
let 
20% 
10% 
20% 
20% 
10% 
10% 
"Horiz. Drive" 
10% 
10% 
10% 
10% 
20% 
10% 
let 
let 

20% 

10% 
20% 
20% 
20% 
10% 
10% 
20% 
20% 
10% 
10% 
let 
10% 
20% 
20% 

10% 
"Vertical Hold" 

TYPE 

Dual Variable 

Variable 

Variable 

2 W 
1 W-Used in 
Chassis 171 
173, 175 
2 W - Used In 
Chassis 170 

Used in Chass s 170 
1/2 W Wire Wound 

Used in Chass•s 171, 173, 175 
Part of Yoke Assembly 

Not Used in Chassis 175 

Variable 

SYMBOL PART NO. VALUE TOL. WATTS OR 
VOLTS 

TYPE 

R181 Not Used 
RI 82 Not Used 
R183 34643 3.3 meg 10% I W 
R184 4821 2.5 meg "Vertical Size" Variable 
RI85 4607 3.3K 10% 
R186 4513 1 meg 20% 
RI87 4507 560 10% 
HI88 4820 5K "Vertical Linearity" Variable 
R189 4737 10K 5 W 
R190 4507 560 10% Par of Yoke Assembly 
R191 4507 560 10% Part of Yoke Assembly 
RI92 4511 100K 20% 
R193 4511 100K 20% 
Eil 94 4730 150 10% 10 W Wire Wound 
RI95 4732 1500 10% 4 W Wire Wound 
RIM 
R197 

4834 
4731 

10K 
1100 l'OF%1,.1s" 10 W Total 

Variable 
Tapped Wire 

RI98 4731 800 10% Wound 
R199 Not Used 
R200 Not Used 
R.201 Not Used 
R202 Not Used 
R203 4558 100K 20% 1 W 
R204 Not Used 
R205 4724 5K 3W Wire Wound 
R206 4724 5K 3W Wire Wound 

SYMBOL PART NO. DESCRIPTION 

LIOljL102 
L103 
L104 
L105 
L106 
L107 
L108 
L109 
L110 

L1111L112 
L113 
L114 
L115 
TIO1 
T102 
T103 
T104 
T105 
Ti 06 
T107 
T108 
T109 
T110 
Z7 
F100 
F101 
SIO1 
8102 
CK705 

5391 

5344 
5386 
5342 
5339 
5340 

Not Used 
5300 
5317 

5389 
5341 
5133 
5338 
5304 
5305 
5147 
5335 
5335 
5336 

5144 or 5146 
5127 
5140 
5023 
9695 
9515 
9648 

Part of 4833 
6007 
9075 
9676 

9684 
99532 

9702 or 9669 
6121 
8114 
6126 
6108 

Picture IF Peaking 
20.1 mc Trap 
27.6 mc Trap 
21.6 mc Sound Take-off and Part of Trap 
27.6 mc Trap 
350 mh Vidio Peaking (Series) 
350 mh Vidio Peaking (Shunt) 

Horizontal Hold 
Horizontal Size (Width) 
Horizontal Deflection Coils} 
Vertical Deflection Coils Part of Yoke Assembly 
Focus Coil 
RF Filament Choke 
Detector Series Peaking Coil 
21.6 Sound IF 
Ratio Detector Transformer 
Audio Output Transformer 
1st Picture IF 
2nd Picture IF 
3rd Picture IF 

5144 for Chassis 170, 171, 173 Horizontal Output Transformer 
{5146 for Chassis 175 Vertical Blocking Transformer 

Vertical Output Transformer 
Power Transformer 
Vertical Integrator Network 
1/4 Amp Fuse, High Voltage 
Fuse, Line, 3 Amp Slo-Blo Type 3AG 
A.C. Line Power Switch 
T.V. or Phono Switch 
Crystal Vidio Detector 
Pilot Lamp Type 51 
TV Tuning Unit 

Turret Type 
Continuous Type 

Beam Bender (Single Magnet) 60 gauss 
Phono Input Receptacle 
UHF Adapter Receptacle 
Power Interlock Receptacle 
Phono AC Power Plug 

e 
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Model 630 - Blonde Oak Cabinet 

Model 634 - Blonde Oak Cabinet 

SPECIFICATIONS 

Line Voltage 115V AC 60 cps 

Number of Tubes 

Picture Tube Size 
Models 630, 631 
Models 634, 635 

Power Consumption 

TV Channels 

Audio Power Output 

14" Rect. 
16" Rect. 

205 Watts 

2 through 13 

3 Watts 

Model 631 - Mahogany Cabinet 

Model 635 - Mahogany Cabinet 

Speaker Type 
Models 630, 631 
Models 634, 635 

Cabinet Height 
Models 630, 631 
Models 634, 635 

8" Round PM 
6" x 12" Oval PM 

16 3/8" 
18 3/8" 

Cabinet Width 22' 

Cabinet Depth 18 1/2" 

PHONOGRAPH CONNECTIONS 

Circuit connections are built into these models for attaching an external phonograph. A crystal 
pickup type record player must be used. A 45 rpm 7" record changer, a Long Playing changer, or 
a standard changer will produce good results. The phono AC power cord may be conveniently plugged 
into a socket marked AC PHONO located directly below the AC line cord lock at the left rear portion 
of the chassis. The phono audio lead goes into an audio jack marked INPUT PHONO located at the 
right rear portion of the chassis. The audio amplifier system of the TV receiver is controlled by 

the slide switch located adjacent to the INPUT PHONO jack. When this switch is placed in the PHONO 
position, the output of the record player pickup is amplified through the TV audio system. The volume 
is controlled in the normal manner with the volume control at the left front of the chassis. The slide 
switch marked TV-PHONO has no effect on the picture circuits of the receiver. The CONTRAST 
control may be turned full off to remove the picture. (Brightness should have been previously set 
so that light just begins to appear at minimum contrast setting.) All power to the phonograph is 
turned off when the TV receiver is turned off. 

©John F. Rider 

Cabinet 

Model 630 
Model 631 
Model 634 
Model 635 

TV Chassis 
Models 630, 631 
Models 634, 635 

Tube, Picture 
Models 630, 631 
Models 634, 635 

Glass, Window Protective 
Models 630, 631 
Models 634, 635 

Frame, TV Glass 
Models 630, 631 
Models 634, 635 

Mask, Frame Liner 
Models 630, 631 
Models 634, 635 

Speaker 
Models 630, 631 

BLOCK DIAGRAM 

99609 
9667 
9658 
3691 

3176 

2446 

2448 

33502 
3642 

SK341 
SK342 

33504 
33505 
3719 
3719 

MAJOR COMPONENTS 

7578 
7579 
7580 
7581 

14CP4 
16TP4 

Models 634, 635 

Antenna Assembly 
Loop, Antenna 
Azimutrol 
Knob, Antenna Tuning 

Backboard 
Models 630, 631 
Models 634, 635 

Cord, AC 

Plate, Contrast-Off-On-Volume 

Plate, Channels-Tuning 

Knobs 
Turret Tuner 
Channel Selector 
Fine Tuning 
Off-On-Volume 
Contrast 

Continuous Tuner 

2388 Channel Selector Assembly 
Contrast-Off-On-Volume Assy. 

Brightness 
9076 Vertical Hold 

AG POWER CORD 

INTERLOCKED WITH 

BACKBOARD 

(ABOVE PHONO AC PLUG) 

PHONO. AC 

PLUG 8 SOCKET 

PHONO PWG 

B SOCKET 

UHF SOCKET 

) TV CHASSIS 

PIC 

TUBE 

SPEAKER 

REMOVABLE 

CONNECTION 

Service information on chassis 170 and 171 is given in Service Data No. 136, and should be 
referred to when chassis servicing is required. 

It may happen that chassis 173 with the 17" picture tube will be found in cabinets similar to 

those used with Models 634 and 635. Such sets will be designated as Models 634A and 635A, and are 
identical to Models 634 and 635 respectively except for picture tube and associated hardware. 

PRODUCTION CHANGES 

CHASSIS 170, 171, 173, 175 

SAFETY FACTOR FOR CATHODE RAY TUBE 

An additional safety factor on the cathode ray tube heater- cathode potential has been provided in 
the above listed chassis. This has been accomplished by tying the CR tube filament to a + 180 y potential 
instead of the +26.5 y potential formerly used. 

The following wiring changes have been made in production in order to achieve the above objective. 
At the AGC keyer tube, V110, the jumper between pins 4 and 6 has been removed. The red (orange in 
some chassis) wire that formerly was connected to pin 4 of V110 has been moved to pin 6 of V110 so 



that both red (and/or orange) wires are connected to the same pin. In some early receivers only the 
jumper need be removed since both wires are already connected to pin 6. A jumper has been run be-
tween pins 2 and 4 of V110. So far, then, the result has been to change the filament connection from the 
+265 y string to the + 180 y string. This was necessary because the V110 filament shares its filament 
winding with the CR tube, and the B+ string leads included in the wiring change serve the dual function 
of completing the filament circuit of these two tubes and of providing the correct 13+ potential to the 
filament. Continuing the wiring change detail, the transformer filament lead that formerly connected 
to the +265 y side of the focus control, R196, was moved to pin 3 of the 5U4, V116. Formerly, pin 3, 
had not been used. An additional orange wire 8 inches long was connected to this same pin 3 and to the 
tie lug on C183. The black CR tube filament lead was removed from the +265 y string tie lug and wired 
to the + 180 I/ side of the brightness control ( R142). The final result was to change the 13+ leads that 
made up part of the filament circuit shared by the CR tube and AGC keyer tube so that the filament 
potential of the CR tube was brought closer to its cathode potential. In this manner the safety factor 
on the CR tube heater- cathode potential has been increased. 

IMPROVED TUNING CHARACTERISTIC 

A production change involving the audio IF section of the TV receiver has been made in order to 
make the point of optimum sound reproduction less critical when the head end is tuned. This objective 
has been accomplished by broadening the sound IF bandpass. Therefore, just as the broad bandpass, 
of the video IF stages makes it possible for the RF oscillator to be detur.ied slightly, giving a higher 
or lower center IF frequency without serious changes in picture reproduction, so the broader bandpass 
of the sound IF stages permits a less critical tuning of the RF oscillator. 

In order to increase the bandpass, the following circuit and part changes were made. 

Old Part New Part 

C103, C109 (4029) 

C108 (4029) 

C103, C109 (4090) 

REDUCTION OF PICTURE SMEAR 

Difference 

V101, V102 Screen bypass 
condensers reduced from 
.005 mfd to 1500 mmfd. 

Remove from circuit. 

A production change concerning the retrace line elimination circuit has been made in order to 
reduce picture smear present when the CR tube draws grid current. A study of the schematic diagram, 
of chassis 170, 171, 173 and 175 will reveal that the retrace line elimination circuit can act as a grid 
leak biasing circuit for the CR tube grid. When the grid draws grid current as it will when the cathode Note: Dotted lines indicate wiring and components before change was 
is driven by relatively high negative peaks (high contrast levels), a negative bias is produced which, indicate wiring and components changed. 
tends to bring the CR grid to its cut-off potential. This negative bias remains on the grid until it has PRODUCTION CHANGE has time to leak off via the RC path of the circuits involved. By reducing the RC time constant of the 
effective grid leak, the grid is not held near cut . off for so long a time, relatively speaking, and the 
faster recovery makes it possible for the grid to follow the transmitted video information. 

The circuit changes are indicated in figure 1 below. 

The RC time constant was reduced by making the following circuit and part changes. 

Old Part New Part 

R145 (4513) 

C146 (4149) C146 (4029) 

C185 (4029) 

Difference 

1 meg resistor deleted to 
reduce time constant. 

Coupling capacitor value 
change from .0047 mfd to 
.005 mfd and voltage 
rating changed from 1000 
V to 500 V. 

.005 mfd capacitor added 
to complete capacity 
voltage divider. 

Figure 1 

IN DEFLECTION YOKE 

CHASSIS 170 SERIES * 

made. 

A production change involving the deflection yoke 
assembly has been made in production. The horizontal 
windings in the yoke assembly used just prior to this 
change have an inductance of 10.3 millihenries. This 
value of inductance offered a higher resonant frequency 
than does the new 25 millihenry winding. The change 
provides a reduction in the vertical light bars seen on 
the screen of some early production chassis. 

Watts 

Symbol 

L111,L112 
R166 
R203 
C164 

or 

Value Tol. Volts 

2.7 K 
100 K 
82 Mmfd 

20% 
20% 
20% 

1/2 W 
1 W 

1500V 

Figure 1 shows the revised portion of the circuit 
under discussion. Attention is directed to the error in 
Figure 8, Service Bulletin No. 139. The junction of, 
L111 and R166 should be shown connected to lug 5 of 
the horizontal output transformer. The only wiring 
change made, external to the yoke, is that of moving 
the connection of the red yoke lead from pin 7 to pin 3 
on the 6W4, V115, tube socket. In effect, this change, 
places the horizontal deflection coils between lugs 1 and 
5 instead of between lugs 1 and 4 of the horizontal, 
output transformer. The reason for moving the yoke 
lead from lug 4 to lug 5 lies in correct impedance, 
matching between output transformer and load (deflec-
tion coils). 

The circuit changes require the change in deflection 
yoke (L111 and L112), R166, C164, and an addition of 
a resistor, R203. 

Heavy black lines 

Type 

Comp. 
Comp. 
Mica 

The above change will appear on all sets produced after Serial No. H074558 

NOTE 

*The term " 170 Series" includes Chassis 170, 171, 172, 173, 
future chassis that are closely related to those listed here. The 
bulletins dealing with these chassis. 

TI07 
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Part No. 
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4558 
4087 

174, 175, 176, and any possible 
term will be used in all future 

MODELS 630, 631, 870, 871, 
872, Ch. 170; 632, 633, 
634, 635, 066, 867, 068, 
876, 877, 378, Ch. 171; 
866A, 867A, 868A, 876A, 
877A, 878A, Ch. 173; 890, 
891, 392, Ch. 175 G
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ALIGNMENT IMPROVEMENT 

CHASSIS 170 SERIES 

This service note deals with production changes which result in 
simplification of the alignment procedure and a more nearly ideal video 
IF bandpass characteristic. 

Figure 1 shows identification of parts, and may be used in conjunction with previous schematic 
diagrams of chassis 170 series in order to accentuate what changes were made. The changes result 
in an approximately flat topped IF response curve by introducing more resistance loading into the 
first two video IF transformers and by decreasing the coupling in the second video IF transformer. 
The loss in gain brought about by these changes is more than balanced by eliminating the by-passed 
portion of the cathode resistance in the first two video IF stages. The resulting decrease in bias in 
no way causes the operating ratings of the tubes to be exceeded. 

Old Part 

*R117, R122 (4671) 

R120, R126 (4616) 
C126, C132 (4029) 

R119 (4639) 

C133 (4082) 

New Part 

R117, R122 (4648) 

R119 (4620) 

C133 (4074) 

The wiring of the two 3.3K resistors and 
ponents, regarding position and lead length. 
resistor should be returned to the suppressor 
to the grounded tie lugs of the tie point strips. 
ductance into the IF circuits. 

Difference 

Decreased from 3.9K to 
3.3K 

150 ohm portion of cathode 
resistance and associated 
by-pass capacitors not used. 

Resistance reduced from 
47 ohms to 39 ohms. No 
change in rating. 

Capacitance reduced from 
1.5 mmf to 1.2 mmf. 

the 1.5 mmf capacitor should duplicate the old com-
However, the new R119 resistor and previous R125 
grid ground point rather than returning the resistors 
The latter connection would introduce unwanted in-

These changes have been made on all sets produced after Serial No. G067626. 

*R117 should be reduced to 1.8K (4640) in those chassis which employ the alternate adjacent 
channel sound trap shown in figure 14, Service Bulletin No. 136. This alternate trap may be easy 
identified by the ceramic trimmer capacitor mounted on the lip of the IF sub- chassis near the first 
video IF stage. 

VIOG 
GCBG 

157 PI X IF 
21 

20,1 MC 
TRAP 

Figure 1. 

VALUE OF R117 1.8K IN CHASSIS 
USING ALTERNATE 20.1 MC TRAP 

Portion of schematic diagram, TV chassis 170 series, showing component changes for 

improved alignment. Only changed components have been labeled with numerical values. 

MODELS 630, 631, 870, 871, 

PRODUCTION CHANGES 372, Ch. 170; 632, 633, 

ELIMINATION OF "CHRISTMAS TREE" EFFECT 63)4_, 635, 866, 867, 868, 
376, 377, 878, Ch. 171; 

SHADING AT TOP OF PICTURE 366A, 867A, 368A, J76A, 
ELIMINATION OF SMEAR 877A, 878A, Ch. 173; 890, 
CONTRAST IMPROVEMENT 391, 892, Ch. 175 

CHASSIS 170 SERIES 

ELIMINATION OF "CHRISTMAS TREE' EFFECT 

There are some receivers in the field that are troubled by " Christmas tree" under certain 
operating conditions, such as occurs during between-channel tuning or tuning to one particular channel. 
This condition may be remedied by reducing the resistance value of R157, the 220K resistor that is 
in series with the HORIZONTAL DRIVE potentiometer. 

Old Part New Part Difference 

R157 (4618) R157 (4589) Value of R157 reduced 
from 220K to 150K. No 
change in rating. 

This change has been made on all sets produced after Serial No. G067626. 

SHADING AT TOP OF PICTURE 

In order to eliminate the dark shading at the upper portion of the picture that occurs on some 
receivers at low contrast settings, the following changes are recommended: 

NOTE: Not present in sets with No. 
143 smear change. Included as aid 
in identifying R145 for case II above. 

Figure 1 

Dotted lines indicate wiring and components before shading change was made on those 
sets in which the smear change of Bulletin No. 143 was made. Heavy black lines indi-
cate wiring and components changed. 
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Case I - Sets containing smear change indicated in Figure 1. 

Remove C185 and reduce the resistance value of R143 to 100K ohms. Change C146 to a 
higher voltage rating and rewire as indicated in figure 1. 

Case El - Sets that do not contain smear change shown in Figure 1. 

Move C146 lead to other side of R145, eliminating R145 from the circuit. Reduce resis-
tance value of R143 to 100K ohms. 

Old Part New Part 

C185 (4029) 

R143 (4513) 

C146 (4029) 

This change has been made on all 

R143 (4511) 

Difference 

C185, . 005 mfd Hi-K re-
moved from circuit. 

R143 reduced from 1 meg 
to 100K. No rating change. 

C146 (4149) C146 change from .005 mfd, 

500 y to .0047 mfd, 1000 v. 
(Case I only) 

sets produced after Serial No. G067626. 

NOTE: C146 and C185 shown in Figure 1 have their " C" numbers erroneously interchanged in 
the circuit schematic, Figure 8, Service Bulletin No. 139. This must be kept in mind if reference 
is made to this schematic concerning the change described above. 

ELIMINATION OF SMEAR 

Smear, as exemplified on the screen by trailing shades from black toward white after large 
dark objects and white toward black after large white objects, and a general fuzzy appearance through-
out the picture, is still present in some sets incorporating the smear change covered in Service 
Bulletin No. 143. The remaining smear is caused by insufficient low frequency response of the video 
amplifier, and it may be eliminated by an increase in low frequency response. To accomplish this, 

the coupling capacitor between the video amplifier and the CR tube should be increased in value. 

Old Part New Part Difference 

C145 (4029) C145 (4131) C145 increased from .005 
mfd, 500 IT to . 22 mfd, 
200 v. 

This change has been made on all sets produced after Serial No. G067626. 

CONTRAST IMPROVEMENT. 

Field reports have indicated that more picture contrast is desirable at high level settings of the 
CONTRAST control. The condition shows up as a washed out appearance of the picture. The effect 

has been due to the linear relationship between increase in contrast and increase in brightness. 
In order to obtain a picture that appears to have more contrast at high contrast levels, the relation-
ship can be made non-linear by the following change. Increase the resistance value of R141. When 
this has been done the picture brightness will increase at a slower rate than the rate of increase in 
picture contrast. 

Old Part New Part Difference 

R141 (4511) R141 (4677) R141 increased from 
100K to 330K. No rating 
change. 

This change has been made on all sets produced after Serial No. G067626. 

CONTRAST CHANGE 

All 170 Series chassis are being produced with a 680-ohm resistor connected in shunt 

across the contrast potentiometer. The physical location of the new resistor is from pin 2 of V109, 
the video amplifier, to ground. The maximum resistance in the cathode circuit of the video amplifier 
is lowered, and the minimum contrast level previously obtained is raised. This means that the seldom 
used lower third of the contrast range is dispensed with, and the more useful range that remains is 
spread out over a greater scale. It is important to note that the recommendations for setting the 

brightness control are now different. The recommended procedure for setting the brightness control 
is to set the control for medium brightness at minimum contrast setting. This will produce a picture 
with average background characteristics at about three-quarters contrast setting. For individual 

tastes that vary from this recommendation, the brightness control may be set so that it is most 
pleasing to the observer. 

Old Part New Part 

R207 (4514) 

Difference 

680 ohms, 1/2 watt, 
20% resistor added 
in parallel with con-
trast potentiometer. 

TO VIDEO 
AMPLIFIER 4— 

TO TAP ON VERT. 
OUTPUT TRANS. 
TO BOTTOM OF 4  

VERT. OUTPUT 4  

TRANSFORMER 

C 
.22 - 

t41 
330K 

CI4G 
.0047"— 

P143 
100K 

o 
10 

2 

Portion of schematic diagram, TVchassis 170 series, showing component 
changes covered in this bulletin. Only changed components have been 
labeled with numerical values. 

Figure 2. 

DEFINITION IMPROVEMENT 

CHASSIS 170 SERIES 

Closely associated with the smear effect as far as picture appearance is concerned, is the 
general lack of contrast which shows up in the picture as a reduction of fine detail. This effect is 
caused by a falling off of the high frequency end of video response in the video amplifier circuit. 
The response may be improved by making the following changes which may be identified in Figure 1. 
Remove R139 and replace it with a short piece of hook-up wire. It is suggested that the leads of R139 
be kept as long as possible during its removal so that it may be used to replace R138. Remove R138 

and connect a 47K resistor between the junction of L106, L107 and the tie lug previously used for 
connecting R138 to C166. Change C166 to 220 mmf. Change R168 to 10 meg. Remove C167. These 
changes will introduce less loading on the video amplifier without changing the noise immunity going 
into the 1st sync separator. 

MODELS 630, 631, 870, 871, d72, Ch. 
170; 632, 633, 634, 635, 866, 867, 
868, 876, 877, 378, Ch. 171; 866A, 
867A, 868A, 376A, 377A, L73A, Ch. 
173; 890, 891, 892, Ch. 175  

e John F. Rider 



Old Part 

R139 (4504) 

R138 (4515) 

C166 (4146) 

R168 (4605) 

C167 (4009) 

New Part Difference 

R139 replaced by direct 
connection. 

R138 (4504) R138 increased from 10K 
to 47K. No rating change. 

C166 (4026) C166 decreased from .001 
mid. to 220 mmf, 20%, 
ceramic. 

R168 (4505) R168 increased from 1.5 
meg. to 10 meg. No 
change in rating. 

C167 removed from circuit. 

These changes have been made on all sets produced after Serial No. H070169. 

-t—r15151r\---el 

L107 

T 

V117 
G.AuG 

le/ SYNC 
5LPARKVOR 

ci6G. 

2201.,r. 

Rt68 
0 mEG 

5 

P138 
47K 

vito 
6AU6 

MC KEYER 

• +180 

(C1 -7 REMOvED FROM CiRcuiT) 
APPROx. Ommf trsi•TEIR-EtE-CT Roue 
cee.c 

Figure 1 
Portion of circuit schematic for chassis 170 series. Only those 
components affected in the changes are labled with numerical values. 

INCREASE 21.6 MC TRAPPAGE 

CHASSIS 170 SERIES 

Some receivers are being troubled by excess 4.5 mc beat interference and sound in the picture. 
This unwanted situation makes it impossible to obtain a clear picture when the tuner is adjusted 
correctly for best sound. The difficulty may be eliminated by increasing the 21.6 mc trappage. 

MODELS 630, 631, 370, 871, à72, Ch. 
170; 632, 633, 634, 635, 866, 367, 
368, 376, d 77, 878, Ch. 171; 366A, 
$67A, 863A, 876A, 877A, 878A, Ch. 
173; 390, 891, 392, Ch. 175 

Figure 1 may be used as an aid in identifying the following changes. The additional 21.6 mc 
trap is obtained by converting Z4, at present one of the two 27.6 adjacent channel sound traps. Z4 
is converted by increasing the capacitance in the parallel tuned circuit to 15 mmf. This is accom-
plished by shunting C143 with an additional 5 mmf condenser and peaking the converted trap to 21.6 mc 
Conversion of Z4 to 21.6 mc results in less 27.6 mc trappage, so the connections on Z2, the other 
adjacent channel sound trap must be changed to provide the additional trappage. To alter Z2 
disconnect the bare lead from the tap on the trap inductance. The tap connection is the one that is 
not connected to either side of the 10 mmf parallel condenser. Reconnect the bare lead to the trap 
lug that also has the 330 ohm resistor and .005 mfd condenser connected to it. Connect a 1.5 mmf 
condenser between pin 1 of the second video IF amplifier, V107, and the lug on the trap inductance 
to which only the parallel condenser C129 is connected, keeping the leads as short as possible. 
Peak Z2 for 27.6 mc. 

Old Part 

Wiring change 

New Part Difference 

C190 (4081) Shunts C143 with 5 mmf. 

C189 (4082) Add 1.5 mmf condenser 
between high side of trap 
and grid of V107. 

Bare lead moved from tap 
on trap to low side of trap. 

It is recommended that this change be made at the time the alignment change (bulletin No. 145) 

is made. 

The additional 21.6 mc trappage has eliminated the need for the 4.5 mc trap, and factory produc-
tion has eliminated its usage. It is recommended that the slug for the 4.5 mc trap be removed in all 
sets so that there will be no possibility of this trap causing a dip in high frequency response should 
it be misadjusted below 4.5 mc toward the high frequency end of the video response. 

These changes have been made on all sets produced after Serial No. H069463 

There are several hundred sets with serial numbers lower than the given number which also in-
corporate the change. However, in these sets the 4.5 mc trap is present, but the slug has been re-

moved. 

VIOB 
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1.0PIX IF 
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GCBG 
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viO6 
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Figure 1. 

Portions of circuit schematic for chassis 170 series showing trap changes. 
Only components included in change have been given numerical values. 
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8/10/50 

I.F. Alignment Procedure, IT-61R 
Models 761, 1161, 1261, and 1361 

REFERENCES: Circuit Diagram E-585 
EQUIPMENT; Component Location Lebel 33D-583 
1. Sweep generator, 23.5 mc. center frequency, 10 Inc. sweep width. 
._. Marker generator, 21.25 mc., 22.0 mc., and 25.75 mc. 
3. Crystal oscillator, variable output, 4.5 mc. unmodulated. 
L. Oscilloscope. 
5. 20,000 ohm per volt meter. 

PROCEDURE, VIDEO I.F.: 

1. Connect oscilloscope to Jl test point. 
2. Move tuner between channels to disconnect coils. 
3. Short circuit the two component mounting lugs next to detector 

socket ( V6) which are ( 1) the junction of R21 and C20, and ( 2) 
the junction of R26, C26, and R25. This places fixed bias on 

the A.G.C. line. 
L. Connect sweep generator, decoupled with 1000 uuf., to pin 1 of 

VS. Turn the slug on L13 until it is centered in the coil. 
(This narrows the band pass of this stage.) Adjust L19 end L17 
until the pass appears as below: 

21.0 

2_1.25 

Now adjust L18 until pass is as pictured: 

25.75 2_2-0 

1, 2_5. 

5. Move sweep generator to pin 1 of V4. Adjust L16 until pass bal-
ance, adjust L14 until pass balances. When properly adjusted, 

pass will look as pictured below: 
2_5.75 

2. 20 

6. Move sweep generator to pin 1 of V3. Adjust L13 and L11 as in 

above step. Pass will now be as pictured. 

2.575 2_2.0 

0 0 

o 
11.• 

666 

.606W, 

e 

2535 

MODELS 761, 1160, 1261, 
2_2-0 Ch. IT-61R-2; 1361, 

IT-61R-5; IT-61R-1, 
IT-61R-3, IT-61R-4 

2.1.15 

7. Move sweep generator to test point on tuner chassis); adjust L8 
(square can on tuner) until the pass rocks through a tilt and 
leave adjusted with a 10% tilt in the pass, as pictured below: 

The video I.F. is now correctly aligned. 

INTPLRCARRIER SOUND SYSTEM: 

1. Connect voltmeter, set on 10 volt scale across C42, observing 
polarity. 

2. Insert 4.5 mc. generator, capacity decoupled, in Jl. 
3. Reduce signal so that voltmeter reads a maximum of 3.0 volts, 

and continue to reduce as adjustments are made so as not to ex-
. ceed this value. 

Adjust in the order given, the following transformer slugs for max-
imum output: 

a. Bottom slug,T3. 
b. L23. 
c. Top slug, T3. 

Repeat c insure accurate setting. 

Intercarrier sound system is now properly aligned. 
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ALIGNMENT INSTRUCTIONS •   2 
PARTS LIST   7 
SCHEMATIC .   4,5 

SPECIFICATIONS   1 

GENERAL DESCRIPTION 

Television chassis model 231 is a television receiver employing 19 
tubes, plus 1 power rectifier, 2 high voltage rectifiers and a tele-
vision picture tube. Television cho;;, model 242 has an nric-litinnal 
tube for keyed AGC. Chassis model No. 231 is used in the following 

models: 

231 Open Face Table Model 
232 Table Model With Doors 

233 Open Face Console 
234 "Hide- Away" 
235 -Windsor" 
236 " Normandy" 
237 "Cambridge" 
238 Open Face Console 
239 " Hide- away" 
240 " Windsor" 
241 " Normandy" 
731 Open Face Table Model 
733 Open Face Console 

16" Rectangular Picture Tube 
16" Rectangular Picture Tube 
16" Round Picture Tube 
16" Round Picture Tube 
16" Round Picture Tube 
16" Round Picture Tube 
16" Round Picture Tube 
19" Round Picture Tube 
19" Round Picture Tube 
19" Round Picture Tube 
19" Round Picture Tube 
17" Rectangular Picture Tube 
17" Rectangular Picture Tube 

SPECIFICATIONS 

Overall Dimensions: 

Model Height Wide, (Moth ShipOnWeigM 

231 19" 23 1/4 " 

232 21 1/4 " 23" 
233 38 1/4 " 24" 
234 38 1/4" 27" 

235 38" 28 1/2 " 
236 40" 27" 
237 42 1/2 " 26" 
238 38 1/4 " 24" 
239 38 1/4 " 27" 
240 38" 28 1/2 " 
241 40" 27" 
731 20" 23 1/4 " 
733 38 Vs" 24" 

Audio Power Output Rating: 

3 W. maximum 

Tube Complement: 

21 1/4 " 
23 1/2  " 
21-9 16" 
24" 
23 1/2" 
24 1/2" 
24 1/2" 
21-9 10" 
24" 
23 1/2 " 
24 1/2  " 
21 1/4  " 

21-9 16" 

90 lbs. 
104 lbs. 
115 lb s. 
170 lbs. 
164 lbs. 
165 lbs. 
134 lbs. 
119 lbs. 
172 lbs. 
166 lbs. 
160 lbs. 
90 lbs. 

115 lbs. 

Tube tto.1 Function 

6AG5 
616 
6CB6 
6C86 
6CB6 
6AL5 
I2AU7 
6AU6 
6AL5 
6AV6 
6K6 
12AU7 
6AL5 
6SN7 
6AU5 
6AU5 
1V2 
1V2 
615 
6S4 
6W4 
5U4 
16" or 19" 

Pict. Tube 
6AU6 
(Model 242) 

V-1 Tuner, RF Amplifier 
V-2 Tuner, Oscillator— Converter 
V-3 1 t I-F 
V-4 2nd I- F 
V-5 3rd I- F 
V-6 Pict Det 
V-7 Video Amp 
V-8 Sound I- F 
V-9 Ratio Det 
V-10 Audio Amp 
V-11 Audio Output 
V-12 Sync, Sep— Sync. Amp—D.C. Rest. 
V-13 Horiz Phase 
V-14 Horiz Osc 
V-15 Horiz Output 
V-16 Horiz Output 
V-17 H. V. Rect, 
V-18 H. V. Rect, 
V-19 Vert Osc, 
V-20 Vert Output 
V-21 Damper 

V-22 Rectifier 

V-23 Pict, Tube 

V-24 AGC keyer 

THE HIDEAWAY 

TOP VIEW — TUBE LAYOUT. . . 

TROUBLESHOOTING.   

VOLTAGE MEASUREMENTS . 

WAVEFORMS .  

PAGE 

3 
1 
3,6 
5 

THE CAMBRIDGE 

Tuning Frequency Range: 
Television Channels 2 Through 13: 

Intermediate Frequencies: 

Video I- F Carrier   25 MC 
Audio I- F Carrier 20  5 MC 
Inter Carrier Sound 4  5 MC 
Tuner 1-F 24  2 MC 
1st Video 1-F 21  8 MC 
2nd Video 1-F 24  3 MC 
3rd Video 1-F 234 MC 

Loudspeaker: 

All models permanent magnet type: 3.2 ohm voice coil im-
pedance at 400 cycles— Models 231-232 use 6" diameter speaker 

2.18 oz. magnet. Models 233 through 241 use 12" diameter 

speaker- 6.8 oz. magnet. 

Power Supply Rating: 

117 Volts- 60 Cycles- 211 Watts 

Receiver Antenna Input Impedance: 

300 Ohms Bplanced 

Video Response: 

4 MC 

Focus: 

Electro-Magnetic 

Sweep Deflection: 

Electro-Magnetic 

Scanning: 

525 Lines Interlaced 

Horizontal Scanning Frequency: 

15,750 C.P.S. 

Vertical Scanning Frequency: 

60 C.P.S. 

Picture Repetition Rate: 

30 C.P.S. 

Centering: 

Electrical- Mechanical 

OPERATION OF KAYE-HALBERT MODEL 231 

TELEVISION CHASSIS 

I. Turn the left inside bar knob slightly to the right to turn on 
the set. This knob also controls the volume. Allow a few 
minutes for the set to warm up. The sound will come on first, 
followed by the picture. 

2. Turn the right inside bar knob until the number at the top of 
the dial indicates the channel desired. This is the channel 
selector. 

3. Adjust the outside ring of the knob on the right until the pic-

ture is clearest and sharpest. Disregard any change in sound 
volume that may occur and tune for the best picture. This is 
the fine tuning control and adjusts the positions of the I.F. 
pass bond and traps in relation to the sound and picture 
carriers. When adjusted so that the picture is clearest, the 
sound carrier will be centered on its trap at a very low part 
of the I.F. curve. 

4. Adjust the outside ring of the left knob for contrast of the 
picture, if turned too high the whites may be saturated. 
It may be necessary to adjust this control before turning for 
best picture with the fine tuning control. 

5. Adjust the sound volume. 

No other adjustment is necessary while operating the receiver 
and in most cases the channel selector may be turned from station 
to station without touching any other control. 

ADJUSTMENT OF SET WHEN PUTTING 

INTO SERVICE 

All external rear controls should be checked by the dealer. 

Brightness is set by turning the brightness control until the black 
areas of the picture are dark. If set too low, the picture will have 
on unpleasant dark and contrasty appearance. If too high, the 

blacks will appear gray and the picture will have o washed 
out appearance. 

The vertical hold control is turned until the picture moves in from 
the bottom with a slight snap. The vertical hold, height and 
linearity controls ore slightly interactont so it is well to check the 

hold control if the others ore moved. 

Adjust the height and linearity by means of o test pattern. 

Make the distance from the center of the pattern to the top of the 
picture about the same as from the center to the bottom. Our 
circuits ore capable of excellent horizontal and vertical linearity 
but a slight non- linearity will never show on the picture. 

The horizontal frequency control is adjusted until the picture 

pulls in on o weak signal. Remove or short the antenna until the 

picture becomes faint, turn the tuner off channel to break the 
sync lock- in and return the tuner to a station. The horizontal should 

pull in. If it does not, adjust the horizontal frequency control until 
it does. This is usually all that is required. If there is a wide latitude 

between left and right pull- in, set the horiz-freq control in the 
center of these two positions. 

Note that lock- in has a much greater range than pull- in. It is 

unlikely that any adjustment is necessary as the horizontal hold is 

set at the factory. 

Focus is set by turning the focus control until the picture is 

sharpest. It is usually noted at a point off center of the tube so 

that edge focus is not deteriorated too much. In the absence of a 
picture the raster lines may be focused to os sharp a line as 

possible. 

Horizontal drive is normally nearly full on ( clockwise). If a pre-
dominant vertical white line appears, or in some coses horizontal 
picture instability, reduce the drive slightly. Too little drive will 

result in poor width and a dim picture. 

Horizontal linearity adjustment is controlled by a screw located 
on top of the chassis near the 6W4 tube. Sometimes a vertical 

white line may occur with improper lineority adjustment. Turn until 

this line disappears. 

The width adjustment is controlled by a screw on top of the 

chassis near the 6AU5 tubes. To increase width, turn clockwise. 

CENTERING AND ION TRAP ADJUSTMENTS 

Adjust the ion trap for brightest picture. Do not leave the ion 
trap out of adjustment any longer than necessary as it is possible 
to burn the tube aperture. The ion trap may be used to help 

center the picture if necessary, but do not move it appreciably 
from theriajrhtest position. 

Vertical centering is accomplished by the top and bottom elastic 
stop nuts on the focus coil mounting. Use a 34' spintite wrench. 

Horizontal centering is accomplished by the elastic stop nuts to the 
left and right of the focus coil. There is some interaction between 
these two adjustments. 

70 deflection tubes tend to have a shadow on the screen if 
the focus coil is moved too far. Shadow may be caused by the 
yoke, focus coil or ion trap, usually the focus coil and ion trap. To 
help in centering, move the focus coil left or right by loosening the 
screw on top. This screw locks the yoke coil after adjusting the pic-
ture " level" on the screen. The yoke should be as far forward on the 
tube as possible. The focus coil should be up close to the back of 
the yoke and centered around the neck of the tube. It should also 
be poiollel with the bock of the yoke ( not bent or tipped). 

If the focus coil is angled and not close to the back of the yoke, 
picture weave may be noticed. To test for this effect, move the 
focus control back and forth. If the picture moves back and forth 
horizontally, weave will occur. One quarter inch of movement 
is satisfactory. 

To help meet all of these conditions, electrical horizontal cen-
tering has been used in the set. Some sets have fixed electrical 
centering. This can be oltered by putting, or changing, a resistor 
(less than 1000 ohm) across the selemium rectifier. 

FRONT END OSCILLATOR ADJUSTMENT 
(Standard Tuner) 

The front end is adjusted at the factory and ordinarily need 
never be changed. Once properly set it does nDt need to be ad-
lusted. It will not be necessary to do so at the customer's installation, 
as handling or different antennas will not affect it. Any slight drift 
will be compensated for by the fine tuning control. 

To adjust, pull straight forward on both double knobs on the 
right side of the se- . rid remove. Set the inside shaft, using the 
knob if necessary, so that the tuner is on the right channel. ( This is 
important os it is possible to tune channel 13 on channel 12.) Then 
set the fine tuning ( outside shaft) to center position ( flag pointing 
down). Using on insulated screw driver, turn the small brass slug 

through the hole in the tuner frame. One quarter turn will probably 
be sufficient. Do Not Turn Too For In, os the slug will drop inside the 
coil, requiring a special tool or removal of the chassis to recover 
it. Turning too far out may couse the slug to come out. Turning the 
slug in will cause the picture to go negative. Bock off from this 

position by unscrewing the slug until the picture is clear, as under 
operating instructions, fine tuning. Now note the sound. If the sound 
is extremely weak, not present, or fuzzy, you probably tuned an 

adjacent channel. ( 13 on 12 for example.) 
Due to the extreme sensitivity of this receiver you may see a 

picture on an adjacent channel ( such as 4 on 3). This is due to the 
slight remaining sideband not suppressed at the transmitter. 
Do not be confused by it. No sound or very weak sound will be 

present in this case. 

SERVICE SUGGESTIONS 

1. No picture, no sound, no raster: 

A. 5U4 filaments do not light, 
1) AC switch defective 
2) AC plug or leads open 
3) Make sure set is connected to 117 volt supply. 

B. No (B +) voltage: 
5U4 rectifier 

2) Open focus coil 
3) Shorted or leaky electrolytic filter condensers. 

2. Picture ok, no sound: 

Trouble lies in sound IF or audio section: 
Speaker or speaker leads open, 6K6, 6AV6, 6A15, 6AU6 

sound IF, or open volume control. 

3. Sound and roster ok, no p  
Open peaking coil or open .1 mf condenser, both in series in 

picture tube grid circuit. 

MODELS 231, 232, 233, 
234, 235, 236, 237, 238, 
239, 240, 241, 731, 733, 
Chassis 231, 242 
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4. Sound ok, no picture, no raster: 
lndicotes possible trouble in high voltage circuit: 

1) Open .1 mf condenser from grid (pin 4) horiz osc to 
ground ( in some cases). 

2) One of two . 22 mf condensers open (pin 8 to pin 3, and 
pin 3 to ground) of horizontal output tubes. 

3) Open cathode resistor ( 100 ohm, pin 3 to ground) of 
horizontal output tubes. 

4) leaky coupling condenser ( 330 mmf, pin 5 to pin 1) of 
the horizontal oscillator. 

5) Either of two 1 meg resistors in voltage doubling high 
voltage circuit may have changed values. 

6) Either or several of these tubes: 6SN7 horiz osc, 6AU5 
horizontal output, 1V2 HV rect, 6W4 damper, 6AL5 
horiz phase, or the CR tube. 

S. Raster ok, no picture, no sound: 
Tuner, 12AU7 video out, any 6036 IF tube, open IF coils, 
shorted screen bypass condenser in IF stages. 

6. Picture rolls vertically, horiz ok: 
leaky integrator, I2AU7 sync separator, leaky .05 sync coup-
ler to pin 3 of 12AU7 sync separator open or leaky. .1 mf 
cond to pin 6 of 654 vert out, open or leaky .05 mf cond join-
ing above mentioned .1 mf and 8200 ohm resistor connected 
to pin 2 of vert out 654. 

7. Diagonal bars (horiz freq), vertical ok: 

Adjust horiz hold control, replace 65N7 horiz osc, I2AU7 sync 
sep, leaky .05 sync coupling cond connected to pin 3 of 
I2AU7 sync sep, 6AL5 horiz phase, leaky 1000 mmf cond 
from 12AU7 sync sep to pins 5 & 7 of horiz phase. 

8. Vertical and horizontal roll: 
Shorted integrator block, 12AU7 sync sep, shorted or open .05 
connected to pin 3 of 12AU7 sync sep, leaky .1 mf connected 
to grid of CR tube, physical shorting at base pins of I2AU7 
sync separator. 

9. Sound bars: 
A. Volume control at zero: 

1) replace 6AU6 sound IF 
2) check setting of 20.5 mc trap 
3) check setting of ratio det null 
4) check alignment. 

B. Sound bars only with advance of vol control: 
1) replace 6K6 audio output 
2) replace 6AL5 ratio det tube and 6AV6 first audio tube 
3) in extreme cases, remove all leads from screen grid 

of 6K6 audio out ( pin 4) and reconnect these leads to 
the same grid through a 1000 ohm, 1 watt resistor, and 
place on 8 mf 450 volt electrolytic from pin 4 to ground. 

10. Miscellaneous troubles: 
A. Intermittent blowing of fuses-6W4 damper or 6AU5 horiz 

out. 
B. LOW IF screen voltage-shorted screen cond in tuner. 
C. Cant cut down brightness in CR tube-short in CR tube, 

replace. 
D. Tuner fine tuning changes horiz freq-trouble in horiz phase 

circuit. Suggest check for shorts, change 6AL5 horiz phase; 
or either of two 1000 mmf coupling cond to 6A15 phase 
tube leaky. 

E. Picture shakes in horiz motion when contrast control is ad-
vanced-cut out and remove 10 mmf condenser connected 
between pins 1 & 9 of 12AU7 sync sep, if cond is in circuit. 

F. Sound and picture not together-may be weak antenna. 
Weak signal of any sort can exaggerate this condition. 
Realign sound IF and ratio detector. Check IF curve. 

G. Focus pot and parallel 1200 ohm resistor burn- focus coil 
open. 

H. " Pie Crust" effect- may be one of two types: 
1) Change 6SN7 horiz osc. 
2) Dress green lead from grid of CR tube away from 

6SN7 horiz osc. 
3) .1 mf cond between pin 4 and ground of 6SN7 horiz 

osc open. 
I. Picture weave-electrolytic open. Also see modification 

sheet for weave (involves changing filter network from 40 
mf input and 80 mf output to 80 mf input and 40 mf 
output). 

J. Raster looks like an ancient " scroll"- electrolytic open. 
K. Corona at HV trans- look for sharp pointed solder joints, 

especially near final 1V2 filament. 

EFFECT OF CONDENSOR FAILURES IN 

DEFLECTION CIRCUIT 

PART OPEN 910efo 

C-29 loss of Vert. & Horiz. loss of Vert. & Horiz. 
SYnc. Sync. Sync. 

Coupling 

C- 3I 

C-32 

C-33 

C-39 

C- 4I 

C-44 

C-43 

C-42 

C-59a 

C-58a 

C-46 

Loss of Horiz. Sync. 

Loss of Horiz. Sync. 

Appearance of Ripple 
in Horiz. Deflection 

Pict. remains in Sync. but 
is full of Streaks and 
has o Jitter. 

Wove form on grid of 
Horiz. Output is 
thickened. 

Lss of H.V. due to Inop-
erative Horiz. Osc. 

Loss of H.V. due to Inop-
erative Horiz. Osc. 

_ 
Multiple Pictures Horiz. 

due to incorrect 
Horiz. Osc. Freq. 

loss of H.V. due to D.C. 
on Horiz. output grids 

loss of Horiz. Sync. 

Reduction in Vertical 
size-keystoning in 
raster. 

Loss of HI. voltage due 
to inoperative Horiz. 
output stage. 

C-45 Loss of HI. Volt, due to 
inoperative Horiz. 
Output stage. 

C-52 

C-47 

C-48 

S-1 

C-50 

C-51 

C-57 

C-40 

C-37 

C-36 

C-34 

C-27 

C-28 

Slightly reduced Horiz. 
size. 

Stretch in Horiz. Dir, of 
left side of pict. 

Stretch in Horiz. Dir, of 
left side of pict. 

Horiz. Centering control 
inoperative. 

Faint picture due to low 
H.V.-H.V. falls to 
6000 V. 

No loss of H.V. slight 
jitter. 

Loss of H.V. due to 
Horiz. Osc. 

Waveform at pins I & 2 
of Horiz. phase tube 
jitters. 

Reduced Vert, sweep roll 

Vert. Osc. Changes 
Freq. 

loss of vertical. 

Vertical bright bands at 
left of picture. 

No change. 

Loss of H.V. Due to 
Inoperutive Horiz. Osc. 

Loss of H.V. Due to 
Inoperative Horiz. Osc. 

Appearance of Ripple in 
Horiz. Deflection 

Loss of Horiz. Sync. 

Loss of H.V. due to Inop-
erative Horiz. Osc. 

Loss of Horiz. Sync. 

No noticeable change in 
picture. Grid of V-16 
rises to 20 volts. Cathode 
of V-16 falls to zero. 

loss of HI. Volt. R-76 
heats. 0.25 Amp fuse 
DOES NOT BLOW. 

Horiz, size reduced to 
about 1/2  normal. 

Same as open. 

Same as open. 

Very faint picture. 
H.V. falls to about 
3000 V. 

Very faint p;cture H.V. 
falls to about 3000 V. 

No H.V. 

loss of Horiz. Sync. 

Extended Vert. sweep. 

Vert, sweep reduced 
greatly. 

Same as open. 

Excessive brightness. No 
brightness control action. 

BEND 

Bend can be caused by unbalance of the horizontal sync pulses 
to the 6AL5 Horizontal phase tube or the tube itself. To check bal-
ance, tune in a station and connect a VTVM across R-50 ( 4.7M). 

Remove the sawtooth wave by connecting pins 1 and 2 of the 
6A1.5 Horizontal phase tube to ground. The VTVM will then read 
the sync unbalance voltage. It should be no more than plus or 
minus .5 volts. To balance temporarily, place approximately 33 K 
ohms across R-46 or R-43 (12AU7 phase inverter) whichever 
improves the balance. 

After determining whether R-46 or R-43 needs correcting, select 
a value of resistor which brings the balance voltage within toler-
ance, then solder in place. Sometimes bend can be compensated 
by a little unbalance, but do not exceed the tolerance given. 

BUZZ AND HUM 

Buzz can be traced to many sources. Some of the most common 
will be mentioned. The first source of both buzz and hum may be 
the station. Station technique may not always be perfect. The 
station may also cause buzz in intercarrier sets by too much 
modulation of the video carrier. This results in the tips of the sync 
pulses cutting off or nearly cutting off the video carrier. The 4 1/2  
MC intercarrier is formed by the beat between the sound carrier 
and the picture carrier. If one becomes zero, the intercarrier also 
becomes zero. Sync occurs at a 60 cycle rate (frame) so the 
carrier may drop out 60 times a second, causing buzz. This buzz 
is characterized by a sharp wave front containing high frequency 
components, as compared to hum. This type of buzz may change 
as cameras are changed at the studio, due to the video level of 
one camera being set at a slightly different value than the others. 

Buzz occurring in the receiver has been experienced by not 
having the IF curve and the cathode trap aligned to produce very 
low response at the 20.5 MC sound carrier; not having the ratio 
detector correctly tuned, especially by being on the wrong 
secondary null; and by having an unbalanced ratio detector coil. 
The latter can usually be corrected by connecting a 330 Mmfd 
condenser from the junction of C-4, R-5 and R-4 to ground. Re- peak 
the 41/2  MC IF coil also. Be sure the fine tuning control is tuned 
correctly. A slight buzz can be obtained on strong station by turn-
ing the contrast full on, causing the video amplifier to overload and 
clipping sync with the same effect as previously described. This 
effect is normal and at normal contrast setting may not be noticed. 

Another type of buzz is caused by the vertical sweep coupling 
into the audio. As the vertical has a sharp wave front and fairly 
high amplitude, a very slight coupling may pick it up. Test for it 
by turning the volume control completely off and listen. A shield 
installed between the 6J5 vertical oscillator and the 6AV6 (or 
65N7) will remove it. 
Hum is usually power supply hum and requires an electrolytic 

filter on the 290V bus. 

I. F. ALIGNMENT 

Equipment Required: 
1 VTVM. 
1 Oscilloscope. 
1 Sweep generator, 10 MC sweep centering about 23 MC. 

RF channels desirable but not necessary. The sweep gen-
erator should have very low harmonic content or it will pro-
duce signal in the RF while the IF is being aligned. 

Markers, preferably crystal control, at 4.5 MC, 20.5 MC, 25 
MC and 21.4 MC. It is desirable to be able to operate 25 MC 
and 21.4 MC markers at the same time to facilitate alignment. 
Additional frequencies of 23.4, 24.3, 21.8 and 24.2 may be 
obtained from a variable signal generator. If an accurate 
signal generator is available a 25 MC marker used with it 
will give good results. 

Set Up: 
Loosen the tube shield from ground of the 616 in the Standard 
tuner ( front tube). Connect the output of the sweep generator 
to this tube shield and ground. Connect the horizontal terminals 
of the scope to the sweep sync. terminals. Connect the vertical 
terminals of the scope across ground and the picture detector 
load resistor ( R-27). If the scope has a Z terminal, 110 VAC 
through a 2.2 M ohm resistor may be conected to it to blank 
out the return trace. Reverse the plug if necessary. Be sure the 

MODELS 231, 232, 233, 237--
235, 236, 237, 238, 239, 240, 
241, 731, 733, Ch. 231, 242 

sweep generator is connected to the receiver chassis by a short 
ground wire. If at any time the curve shape changes due to 
touching the equipment or changing leads around, check all 
grounds and do not proceed until corrected. It is not necessary 

that the set-up be connected to an earth ground, but that it be 
connected together by short ground leads. In an extreme case 
it may be necessary to place the equipment on a sheet of metal. 

Procedure: 
Set the tuner on Channel 12 and obtain the IF response curve 
on the scope. Adjust scope height, width, centering and perhaps 
phase. Set the sweep amplitude for medium output. Turn the 
tuner on two or three adjacent channels; the curve should re-
main substantially the same. If it does not, pick a channel which 
has the same curve as two or three others. Note any superfluous 
response or extra markers. The tuner oscillator may produce a 
marker. Tune the fine tuning control to identify it and place in 
an inconspicuous place. Try to identify if not remove all other 
signals. The IF may be oscillating if improperly aligned. Place 
a finger on an IF coil or put in an iron or brass slug to identify 
or move. Do not try to align before stopping any oscillation. 
This can also be done by turning the coil slug but is not recom-
mended for those aligning for the first time as the slug pdsition 
may be lost. Turn the sweep generator amplitude down and 
then up. and note how the curve follows. If a station is on the 
channel being used, try another channel or reduce the signal 
from the station. Remove the antenna to remove noise and other 
signals. Set the contrast control about one-half on. In receivers 
using keyed AGC, connect -3 volt of battery bias to the AGC 
bus and ground before sweeping. Connect the markers loosely 
to the receiver. This can usually be done by connecting to the 
receiver chassis, tuner chassis or between tuner chassis and 
receiver chassis. 

Note how the markers appear on the scope IF curve. Run the 
marker attenuators up and down. Always use the minimum 
amount of marker signal possible as it will distort the curve. 
When it is necessary to use a large amount of marker in the 
first steps of alignment, reduce it later and check curve. 

Alignment: 
Introduce 23.4 MC marker and adjust last IF slug ( 3rd IF) for 
maximum. This con be done by watching the marker on the 
scope and adjusting for maximum excursion from zero axis. An 
alternate method is to shut off the sweep and use a VTVM at 
the picture detector load resistor. Change marker to 24.3 and 
peak 2nd IF. Set marker to 21.8 and peak 1st IF. Set marker 
tr 24.2 and peak tuner converter. Set marker to 20.5 and null 
cathode trap. When the IF coils are set to frequency, a rough 
curve, approximating the IF curve, will appear on the scope. 
Then turn the IF slugs, watching the scope, to obtain the curve 
shape and marker position desired. ( This curve is reproduced on 
the circuit diagram. It will result in a full resolution 350 line 
picture. Band width is measured at 50% points.) A considerable 
amount of skill is required to perform this operation quickly. 
Here are some hints to help. Never turn any one slug too far. 
Don't try to do it all on one IF coil but pick up a little bit on 
each one. Sometimes turning a slug to obtain a desired portion 
of the surve will apparently make the curve worse but it may 
be compensated for in another IF stage. If you get too far from 
the desired result, re-peak the IF's on marker frequencies and 
start over. While aligning, note the gain by the amplitude on 
the scope as it is possible to get a good looking curve with low 
gain. In this case one or more of the IF stages will have gain 
off to one side of the curve. This is sometimes evidenced by con-
siderable "suck out" of the cathode trap. The 20.5 MC sound 
carrier (cathode trap frequency) should be very low and very 
little response will be noted on the other side of the trap. If the 
trap is incorrectly aligned or not working, buzz may occur in 
the sound and 41/2  MC beat in the picture. Usually, but not 
always, the 3rd IF rocks the curve; the 2nd IF moves the 25 MC 
marker and broadens the curve; the 1st IF broadens the curve 
on the 21.4 MC side; and the tuner converter broadens the 
21.4 MC side, moves 25 MC marker, and rocks the curve. 
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Sound Alignment: 
Turn off the sweep and connect the VTVM to the ratio detector 
load ( marked "maximum" on the circuit). Inject 4.5 MC and 
peak sound take off coil and primarily of ratio detector trans-
former ( bottom). Null 41/2  MC trap if one is used, by placing 
VTVM on picture tube grid and ground. Adjust the secondary 
of the ratio detector for zero. There are three responses to the 
ratio detector transformer. The correct one is in the middle. At 
the correct zero a slight turn of the slug will move the VTVM 
.needle rapidly positive or negative. Reset to zero. If the 
secondary slug was moved appreciably, recheck the tuning of 
the primary slug. 

6 BC5 or 6.35 

66 

6Co \4;6 
6CB6 
o 

6t55 

I2AU 7 
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TUBE LOCATION CHART 

MODEL 

231 

v-3 

6C B6 

6.3 

1.2 

e 

6C B6 
6.3 
VAC 

V-10 
3K6 6AV6 
0 2155 76 

63 0 0 63 
vAC VAC 

TUBE SOCKET VOLTAGES WERE MEASURED 
UNDER THE FOLLOWING CONDITIONS 

1. No signal 
2. Contrast control at minimum 
3. Drive control at maximum 
4. Volume control at minimum 

5. All other controls set at normal operating position 
6. Voltages measured with VTVM with line voltage of 

117 volts A.C. 
7. All voltages are positive D.C. unless indicated 

8. All voltages are measured from socket pin to ground 
unless noted 
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( 6W4 
63 
VAC 
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26 
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INPUT 

CHASSIS MOOEL ND 23' 

- I v-2 

RAGS 6.16 

R. F TUNER 

'BLUE 

FIL 

I I7VOLTS 
AC 

WHITE 

A GC 

v-8 

6AU6 
sound . 

V-3 

6C B6 
ST PI T 

R-14 210K 8-IR 
120 

V-4 

1DC B 6 

2ND P.CT 

1+ 42 • -43 C." 3 
5 mEG 39K I0 

I2AU7 
SYNC SEP 

SYNC AMP 

OC REST 

MF 

VERTICAL 
NIEL.RKTQR..., 

, R-02 
580K 

7.7 
-54 
MEG 

HEIGHT 

SWITCH ON VOLUME CONTROL 

-55 
01 MPG 

R-82 

220K 

-56 
.01+4FD 

140£14b 

.004 
0 IMFD 

L -2 

4.4 MC 

6AL5 
RATO GET 

V-1.3 
6AL5 

HORiZ PRASE 

R-58 -60 
8200 820 

C-37 
100 
MPG 

AC 

6 

V-5 

6CB6 
360 A•c, - •- F 

L-13 
MORIR FREO 

ROI VERT LIN. 

L 17 
VERT. 
YORE 

L-18 
FOCUS COIL 

SRI fi 

5U4 R-83 
y----vv.0,--. 

A ECT 1200 
V 

IVD— M.4 ee8 C,O,R,. FOCUS 
40 
MFG 

3 
.1 1-10.5 
MFG 

IC- 40 
10015 MFG 

R-67 
 VVvv-+  
39K 

2 
R-86500 

C-59b low 
77 40 
ImFD 

_. 6 3 VOLT§ I 2AMPS 2200 V PULSE 
Y 

63 VOLTS 9 35 AMPS 
J_ 

C-4 R-5 
330 22K 

I 0*. 

5f0F0 470 

I10K / R-2 

- 
R Lual 

NULL1R-4 

V-6 

6AL Ss 

O'C' DEI 

MORIR OS C 

R-26 
39K 

V19 
6AU5 

MORIR OUT 

10K 
HORI 

J-C-44 

R-71 

1C-5 90 

120 MPG 

+295 

V-I0 

6 AV 6 
AUDIO AMP 

+70 

VOLUME 

R-7 
we I MEG 

V-7 

t2AU7 -te  
VIDEO AMP 

0-21 
.05 R-30 L-9 

V-15 

6AU5 
HOR,R OUT 5 

R-72 , 

4 7.8. 
3 

R-8 

39 

C07.7-TRAST 

_LC- 580 

L - 14 
MORIR LIN  

-47717 

.25 Ake 

R-9 
220K 470K 

C-1 
25 

C- MFG 
01 

:Lao 

R-36 
4700 
Imo 

MODELS 231, 232, 233, 234, 
25, 236, 237, 238, 239, 24o, 
21, 731, 733, Ch. 231 
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 II  
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-54 

.25 
MFG 
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CONTRAST CONTROL AT MINIMUM 
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DRIVE CONTROL AT mAX0.0.0.4 
ALL OTHER CONTROLS AT NORMAL OPERATING POSITION 

• .6000 

C-57 

_L5°° 

L-16 
HO RIZ 
YORE 
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5015 
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IW 
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T 1 
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R-41 

,6•0R19- PIcT TUBE 
70* °EFL 
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CHASSIS MODEL 242 

300n. 
INPUT 

d 

v • a 

6AU6 
SOUND IF 

• 295 

44w 

R-I C-242 IC-2b .7 I e 

RE TUNER 

UF ED 
B • 

. mfd 

R-44 
150K 

VERTIOAL 
_IEELREJQB., 3 

Ill VOLTS AC 

3- 50 JR 

C-126 
.004 

mid 

V-9 

6A L5 
RATIO OE T 

C-i4 
.004 

R-6) C-14 mfd 
47 .004 

mid 

V- I3 

6A L5 
HORIZ PHASE 

8-48 7 
100 K 

R-57 
1.56•EG 8 

R-52 8-56 
560n R 3 i MEG 

VERTICAL HOLD 

2.2 MEG R.55 
R-54 / 100K 
i MEG 
HEIGHT '' 

SWITCH ON VOLUME CONTROL 

R-50 
47 MEG 

R-51 

V-20 470K 

6S4 
VERT OUT T., C-33 

9 .005 

5U4 
RECT. 

R-2 
10K 

L- 17 
VERT 
YOKE 

L• 18 
FOCUS COIL 

rrl   

C-4 R-5 
330 

C-584 
- 40 

mid 

C-5114 

R-83 

1200 1W 

'2W 'F2;0 
40mrd FOCUS 

6.3 VOLTS 1.2 AMPS 2200 V PULSE 

 Y 

6.3 VOLTS 93 AMPS 

7 

22K 

C-43_ 
1500 

R-68 IC-44 
220K T62o 

C-6 
oosmfd 

vOLumc 

m° di 

003 
mfdl 

V-I0 

6AV6 
AUDIO AMP + 

R-I0 
220K 

• ofad 
II  

R-9 
220K 

_LC-9 

Je 

V-6 V-7 

6A L5 I2AU7 
PICT OFT VIOE0 

AIP 

WHITE 
R-28 
L-bo 
180 

C-22I 

R-29 3301 

— CONTRA▪ ST 

R-1313 R-89 

3.3KC-63Z '0 

J.C-594 
40 

mfd 

V-15 

6AU5 
HORIZ OUT 

47 -5.9 

+11.5 

HORIZ. 
DRIVE 

V - II 

6 K6 -GT 
AUDIO AMP+ 2 

3 

4 

X 

R- I2 
1000 
I-W 

j_C-25 L-I9 
2.2 TRAP 

••57 MR,. 
-II 4 MC 

BLACK 
36 

C-65 I S6 

V-16 

6AU5 

-45 
— 22 

mid 

3300 +55 

R-94 
620K 

Ci1.7nfd. 
m 

R-76 
16K 
2W 

L-12In& 

RED 
93 

R - 37 
2.2 K 

V-24 
6AU6 

A G C KEYER 

  20 

C-6 l_mmfd 

R -36 
700 
lw 

.63 MAX. BRIGHT. 

R-4- I 

10K 

.-

13"OR19" PICTURE TUBE 

7 

_▪ md 

R -39 5O0 It 

BRIGHTNESS 

R -38 
100 K 

R-78 
I MEG 

R-79 
1 MEG 

C-52 
.022 

mid 

L-I6 

C 53 
56 

V-21 YOKE 

6W4 
DAMPER /4 

25 AMP +295 .25 

ALL CAPACITANCES IN MMFD UNLESS NOTED 

ALL RESISTORS 1,2 WATT UNLESS NOTED 
ALL VOLTAGES MEASURED WITH VT VM LINE VOLTAGE 
AT II? VOLTS A C WITH NO ANTENNA AND NO SIGNAL 
CONTRAST CONTROL AT MINIMUM 

DRIVE CONTROL AT MAXIMUM ALL OTHER CONTROLS AT NORMAL OPERATING POSITION 25 MC 
VOLUME CONTROL AT MINIMUM 

5(ins 

C-51 
500 

70 DEFL 

V-18 

9 I V2 
H V RECT. 

5 

+11SCIO__NORMAL_ 
+12500 NO LOAD 

R-8I 

SEL. RECT 
S-I 

HORIZ 
CENT 

I F RESPONSE CURVE f 1205 MC 

21.4 MC 

I5X- 20% 

MODELS 231, 232, 233, 234, 
2135, 236, 237, 238, 239, 2 40, 
241, 731, 733, Ch. 242  
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V-3 

6C B6 

V-4 

6C B6 
6.3 
VAC 

6.3 0 0 6.3 
VAC VAC 

V - II 

6K6 

0 285 

V-10 
6 AV6 
76 

TUBE SOCKET VOLTAGES WERE MEASURED 

UNDER THE FOLLOWING CONDITIONS 

1. No signal 
2. Contrast control at minimum 
3. Drive control at maximum 
4. Volume control at minimum 
5. All other controls set at normal operating position 
6. Voltages measured with VTVM with line voltage of 

117 volts A.C. 
7. All voltages are positive D.C. unless indicated 
8. All voltages are measured from socket pin to ground 

unless noted 

V-21 

A 6W4 
6.3 0 
VAC 

DO NOT MEASURE 
o 

295 

V-5 

6CB6 
63 
VAC 

V-19 

6J5 
6.3 
VAC 

O 

-44 

V-20 

6S4 
0 DO NOT MEASURE 

DO NOT MEASUR E 

150 

V- IS 

6AU 5 
o o 

ILS 6.3 
VAC 

O O 

VAC 

V-6 

6AL5 
o 

-.6 

V- I2 

I2AU7 
o 

26 4 

26 26 

Ils 

-5 9 

V-16 

115 6AU5 

-5.9 

55 

95 

V-7 

I2AU7 

6.3 6.3 
VAC VAC 

V- I3 

6AL5 
63 
VAC 

260 

VOLTAGE CHART 
CHASSIS MODEL 

242 

6.3 
VAC 

V-14 

6 SN7 
6.3 

10.5 VAC 

V-22 

5U4 

TURRET CHANNEL SWITCH 

\ \ 

A 1 6AG5 
300 OMb.4 TRANS. LI RF AMP _ 

LEAD IN 

AI 

C2 

1 

L21 

1 

C2? 

GREEN BLACK 

1-1 MODELS 231, 232, 233, 234, < 
2,35, 236, 237, 238, 239, 240, -0 
241, 731, 733, Ch. 231, 2)4.2 

PI 

6J6 
L3 OSC. & mix 

r eN 
g 1 C9 Si  L9 

? 4«,3 oz_f000\ •  CIS loR 
.„ CI6 3100 

L411:  R4 31 lo LIO 

-   I  220K -- / IS 
C14 

R5 71 IA 
I CIO 101c I I IFF 

CS 
.S-3 

R7 

I SHARP 4700 
TUNING 

NOTE: COLORS REFER TO TRKERS IN LEAD INSULATION 

CI IS ELIMINATED ON SOUE TUNERS BY THE USE OF 

A .3 TO 9 km.IF TRIMMER AT O2 

SCHEMATIC - 

Ai A 

STANDARD COIL TUNER 

—C3 

9 RF TEST POINT 

6AGS 6J6 

C2 ADJUST FOR MAX. PAT TERN HEIGHT 

C3,C4 ADJUST FOR MAX. HEIGHT, 

FLATNESS, a CORRECT FREQ. 

CS OSC. FRECI - ADJUST LAST 

C4 

CS 

INDIVIDUAL 
OSC. ADJ. 

TUNER 
  SHAFT 

T 72 

Cli 

,RED T1.001 

11
13

81
VH

-
3
A
V
M
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II PARTS LIST 

Res., Cap., Induct., Trans., Tubes 
All plus or minus 10% except as noted 

PART NO. REF. SYMBOL 

A335 

A755 
A515 
A815 
A1115 
A320 
A1010 
A1055 
A530 
A410 
A740 
A395 
A1175 
A605 
A1085 
A695 
H2108 
1121 12 
A665 
A635 
A935 

A1145 
A680 
A965 
A830 
A1235 
Al 070 
A560 
A710 
A860 
A995 
A575 

A2575 
A2695 
A2590 
A2800 

A4395 
A4470 
A4800 

A6280 

Redirai, Carbon 
R-1,15, 18, 19, 

72, 73, 77 
R-2, 3, 14, 41 
R-4, 33 
R-5 
R-7, 31, 34, 59 
R-8 
R-9, 10 
R-11, 51, 74 
R-13, 62, 63 
R-16 
R-17, 58 
R-20, 21, 24 
R-22, 53 
R-23, 65 
R-25 
R-27, 70 
R-28 Part of L-10 
R-30 Part of L-9 
R-35, 46, 29 
R-37 
R-38, 40, 48, 49, 

55, 66 
R-42, 57 
R-43 
R-44, 45 
R-47 
R-50 
R-52 
R-60 
R-64 
R-67 
R-68, 82 
R-80 

Resistors, Carbon 
R-12 
R-36 
R-83 
R-71 

Resistors, Carbon 
R-75 
R-84 
R-76 

Resistors, W. W. 
R-86 

DESCRIPTION 

1/2  Watt 

47 ohms 
10,000 ohms 

470 ohms 
22,000 ohms 

1 megohm 
39 ohms 

270,000 ohms 

470,000 ohms I 562 563 
560 ohms In Vert 

120 ohms kYoke H""g 
8,200 ohms 

100 ohms 
2.2 megohms 

1,500 ohms 
680,000 ohms 

4,700 ohms 
39,000 ohms 
22,000 ohms 
3,300 ohms 
2,200 ohms 

100,000 ohms 
1.5 megohms 

3,900 ohms 
150,000 ohms 
27,000 ohms 

4.7 megohms 
560,000 ohms 

820 ohms 
5,600 ohms 

39,000 ohms 
220,000 ohms 

1,000 ohms 
(in Focus Coil Housing) 

1 Watt 
1,000 ohms 
4,700 ohms 
1,200 ohms 

18,000 ohms 

2 Watt 
100 ohms 
270 ohms 

18,000 ohms 

10 Watt 
2,500 ohms 

RESISTORS, SPECIAL PURPOSE 

A7150 R-78, 79 1 meg., 1 W, Type B.T.A.V 

Resistors, Variable 
MI 24 .S R-6 Dual with A.C. 

R- 32Ç Switch 
M120 R-39 
M106 R-54 
M106 R-56 
M110 R-61 
M122 R-69 
M126 R 81 
M112 R-85 

A980 
A665 
A935 
A845 
A1100 
A1085 
A2715 (5%) 
A2720 ( 5%) 
K220 

.S 500 

.? 2000 
500 

5000 
10 

1000 
2250 

K, Volume 
Contrast 

K, Brightness 
Meg, Height 
Meg, Vert. Hold 
Vert I in 
K, Horiz. Drive 
Horiz. Cent. 
Focus Cont. 

USED ON MODEL 241 

R-87 
R-88 
R-89, 92 
R-93 
R-94 
R-95 
R-90 
R-91 
.1-1 Vertical Integrator 

CRI. No. YA 002-010 Printed Circuit 

180 
3.3 
100 
33 

820 
680 

6200 
6800 

K, 1/2  W. Carbon 
K, 1/2  W. Carbon 
K, 1/2  W. Carbon 
K, 1/2  W. Carbon 

K, 1/2  W. Carbon 
K, 1/2  W. Carbon 
1 W. Carbon 
1 W. Carbon 

PART NO. 

82180 
82200 
82340 
82420 
82300 
B2560 
82660 
B2480 
82520 
83100 
82960 
83060 
82950 
B2620 

REF. SYMBOL 

Capacitor 

C-5 
C-6, 11, 33, 7 
C-8 
C-9, 16, 21, 24, 29 .05 Mfd. 400 V. 
C- I9, 28, 42, 55, 56 .01 Mfd. 400 V. 
C-26, 35 .1 Mfd. 600 V. 
C-27 .25 Mfd. 200 V. 
C-36 .05 Mfd. 600 V. 
C-39 .1 Mfd. 200 V. 
C-45, 46 .22 Mid. 400 V. 
C-47 .033 Mfd.-600 V. 
C-48 .1 Mfd. 400 V. 
C-52 .022 Mfd. 400 V. 
C-54 .25 Mfd. 600 V. 

Capacitor Mica 
8530 C-15 10 Mmfd. Part of L-7 
81765 C-34 5000 Mmfd. 
81712 C-38 4000 Mmfd. 
81390 C-44 820 Mmfd. 
B1190 C-41 330 Mmfd. 

Capacitor Ceramic 
B190 C-1 47 Mmf. 
8470 C- 2o, 2b, 12a, 12b, 

14a, 14b 
B240 C-4. 22, 64 

DESCRIPTION 

Tubular 

.003 Mfd. 600 V. 

.005 Mfd. 600 V. 

.02 Mfd. 400 V. 

.004 x .004 Mfd. 
330 Mmf. 

MODEL 231 CHASSIS 

8455 C-13, 17 .005 Mfd. 
8217 C-18 120 Mmf. 
8145 C-20 5 Mmf. 
8125 C-25 2.2 Mmf. 
B150 C-30 10 Mmf. 
8270 C-31, 32 1000 Mmf. 
8280 C-40, 43 .0015 Mmf. 
88130 C-49 100 Mmf. 
8197 C-53, 65 56 Mmf. 

Capacitor 
85120 C-3 
85150 C-10, 23 
111580 C-37 
86525 JC-58a, b, ct 

1C-59a, b, cS 

Electrolytic 
5 Mfd. 50 W.V. 

25 Mfd. 50 W.V. 
100 Mfd. 50 W.V. 
20 Mfd. 450 V. 

340 x 40 Mfd. 350 V. 

HIGH VOLTAGE CONDENSORS 

B8120 C-50, 51, 57 .00047 Mfd. 6000 Volts 

USED ON MODEL 241 

13.5140 C-61 20 Mfd. Electrolytic 
B2800 C-62 1 Mfd. 200 V. paper 
82200 C-63 0.005 Mfd. 200 V. paper 

H116 L-1 

H110 

H112 

COILS 

I.F. Sound 4.5 Mc Takeoff 
¡Ratio Detector Transformer 
4.3 uh Tuner Coupling 

3Video I.F. 1st & 2nd White 

H114 L-6 
H6100 L-7 
H2106 L-8 
112112 L-9 
H2108 L-10 
H2106 L-11 
H2110 L-12 
H5104 L-13 
H4102 L-14 
H3602 L-15 
H6604 L-16 
H6604 L-17 
H3102 L-18 
H6102 t.- I9 

C2020 T-1 
C3102 T-2 
C2304 T-3 
C2112 T-4 
C101 T-5 

Video I.F. 3rd Red 
Sound Carrier Trap 20.5 Mc 
Video Peaking Coil 36 uh Black 
Video Peaking Coil 120 uh Blue 
Video Peaking Coil 180 uh White 
Video Peaking Coil 36 uh Black 
Video Peaking Coil 93 uh Red 
Horizontal Oscilotor Coil 
Horizontal Linearity Coil 
Width Coil 
Horizontal Yoke 
Vert. Yoke 
Focus Coil 
Trap- 4.5 Mc 

TRANSFORMERS 

Audio Output Transformer 

Vertical Blocking Oscilator Transformer 
Vertical Output Transformer 
Horizontal Output Transformer 
Power Transformer 

MODELS 231, 232, 233, 234, 
235, 236, 237, 238, 239, 240, 
241, 731, 733, Ch. 231, 242 L
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Circuit Information  

Tube Complement  
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Receiver Operating Instructions  2 
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PART II 

PARTS IDENTIFICATION 

Chassis Parts Identification  

Alignment of Horizontal 

Picture Adjustments  
Deflection 

PART III 

PRELIMINARY ADJUSTMENTS 

Circuits  

PART I 

DESCRIPTION AND SPECIFICATIONS 

CIRCUIT INFORMATION 

CHASSIS HORIZ. DEFLECTION R-F TUNER AUDIO AMPL. 
CT 232 As shown in full-size schematic Type "S" untuned 123 A 

uses only the 16AP4 tube input 
CT 236 Same as CT 232 Type "R" 123 A 
CT 239 Same as CT 232 Same as CT 232 123 B 

CT 240 Same as CT 232 Same as CT 236 123 B 
CT 244 Two 6BG6G tubes, shown in excerpt Type "S" tuned input, with 123 B 

of schematic. May use either the 6AB4 oscillator 
16AP4 ( long) or 16EP4 (short) 
picture tube 

CT 245 Same as CT 244 Same as CT 244 123 A 
CT 246 Same as CT 244 Same as CT 244 None 

Uses 6J5 for AGC gating diode which is a diode in the audio amplifier of chassis using an audio 
2-4 amplifier. Also uses 10 watt Bleeder resistor to provide current drain the same as though an 

audio amplifier were used, and so the same + B voltage. Connects an 11.7K 10 watt resistor 
from ' B 250V, to ground. 

Audio Ampl. is the same as 123 B except part No. of output transformer. 123 A uses transformer No. 
123 A 320027-3 while 123 B uses No. 320027-4. 

3 
3 

Checking AGC Threshold Control  4 
Adjusting the Control  4 
Adjusting the Antenna Traps  4 

PART IV 

I- F, R-F ALIGNMENT 

Points to Check  

Sound Discriminator Alignment  

Video I-F Alignment  

I-F Transformers  

Retouching Video I-F Alignment  

Types of R-F Units  

R-F Unit Alignment, Type "S" Untuned Input  
Oscillator Alignment  

R-F Amplifier and Converter Alignment  

R-F Unit Alignment, Type "S" Tuned Input  
Oscillator Alignment  

Antenna, R-F Amplifier and Converter Alignment  
Oscillator Alignment  

R-F Unit Alignment, Type "R"  

R-F Amplifier and Converter Alignment  

Tabulated Alignment  

5 
5 
5 
5 
5 
6 
6 
6 
6 
7 
7 
7 
7 
e 
8 
9 

PART V 

VOLTAGES AND WAVEFORMS 

Oscilloscope Waveforms  9-10 
Tube Socket Voltages  10 

PART VI 

PARTS, SCHEMATIC WIRING DIAGRAMS 

Parts 

Schematic Diagram, R-F Tuner, Type "S" with Untuned Input  

Schematic Diagram, R-F Tuner, Type -S" With Tuned Input  

Schematic Diagram, CT 244 and CT 245 Chassis  

• R-F tuner having tuned input; gives improved signal-noise ratio, sensitivity. 
• 4 stages of video I-F amplification, stagger-tuned for reduced phase distortion and for 

increased stability and for ease of alignment. 
• Three stages of high gain sound I-F amplification. 
• Two stages of video amplification, two stages of audio amplification. 
• Direct-coupled video amplifiers, eliminating necessity for DC reinsertion. 
• Either self-contained audio system (except CT 246) or plug connection to use the audio 

amplifier and speaker system of a companion radio-chassis. 
• MAGNALOK horizontal AFC circuit. Frequency control is by variable width of a 

converted sync pulse, rather than variable amplitude. Since interference is for the most 
part AM, this results in improved noise immunity in horizontal scanning. 

• Amplified automatic gain control. Affords maximum uniformity of reproduction when 
switching between stations and reduces fading. Less necessity for adjusting picture 
and brightness controls. 

• Non-hazardous high voltage supply. 
• 16 inch picture tube—either short or long tube in the CT 244-45-46. 

TUBE COMPLEMENT 

R-F amplifier (untuned input) 6BH6 6SN7GT  
R-F amplifier (tuned input) 6AK5 6V6GT 
Mixer  6AG5 6SN7GT 
Oscillator (untuned input) 6C4 or 6AB4 6SN7GT 
1st sound I-F 6BA6 6SN7GT 
2nd sound I-F 6B A6 6V6GT 
3rd sound I-F 6AU6 6SN7GT 
Discriminator  6AL5 6BG6G 
1st A-F amplifier 6SF7 
Audio output 6V6GT 1B3GT(2) 
1st Video I-F 6AG5 6W4GT 
2nd Video I-F 6AG5 5U4G(2) 
3rd Video I-F 6AG5 16AP4 
4th Video I-F 6AG5 or 

16EP4 

1st video ampl., 1st sync ampl. 
 2nd video ampl. 
 AGC rect., 2nd sync ampl. 
 AGC ampl., vert. osc. 
 Sync leveler, clipper 
 Vert. output 

Hor. AFC, oscillator 
 Hor. output (two in parallel), 

CT 244-45-46 
 H. V. rectifiers 
  Damper 

L. V rectifiers 
 Long picture tube 

 Short picture tube 
TOTAL CT 232-36-39-40-27 tubes 

CT 244-45-46 —28 tubes 

TELEVISION FREQUENCIES, MC. 

Picture I-F   25.75 21.25   
  21.25 19.75   Co-channel sound trap 

12 Sound I-F   Adjacent channel picture trap 
Adjacent channel sound trap   27 .25 .30    Discriminator band width 

I I Video Amplifier Compensation  I 0 to 4 mc. 
CHASSIS CT 22, CT 2,36, CT 2,395 

13,14 CT 240 CT 2)1)   , CT 245 CT 24(5  

I
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J 106 POWER 

SUPPLY 

4TH VIDEO I-F 
6 AG5 

AGC RECT, 
SYNC. AMP 
6 SN 7 GT 

SYNC, VIDEO AMP 
6 SN 7GT 

'23.4MG 
COIL r 

SYNC LEVEL, 
CLIPPER 
6 SN7GT 

VIDEO AMP 
6 V6GT 

AGC AMP, 
VERT. OSC 
6SN 7 G T 

WIDTH SWITCH 

21.25 MO] 3RD VIDEO 1-F T9.75 MCI 2ND VIDEO I- F 127.25 MC 1ST VIDEO 1-F 
TRAP 6AG5 TRAP 6AG5 [_TRAP 6 AG 5 

AGC CONTROL 

.25A FUSE IN 
6BG6G CIRCUIT 

LINEARITY CONTROL 
THROUGH BACK COVER 

EITHER TOP OR 
BACK REMOVABLE. 

INTERLOCK ON BACK 

VERT. AMPL. PIX TUBE 
6 V6 GT J 104 

DEFLECTION 
FOCUS JI 05 

HAS INTERLOCK 

H.V. CONNECTOR 
MAY BE PULLED 
FROM SOCKET AUDIO AMP 
TO DISCONNECT, 6 V6 GT 

INSIDE H.V. 
COMPARTMENT 

TOP VIEW OF THE CHASSIS 

PART II 

PARTS IDENTIFICATION 
Picture Sound Local 

Channel No. Limits Carrier Carrier Osc. 

2 54-60 55.25 59.75 81 
3   60-66 61.25 65.75 87 
4   66-72 67.25 71.75 93 
5   76-82 77.25 81.75 103 
6   82-88 83.25 87.75 109 
7   174-180 175.25 179.75 201 
8   180-186 181.25 185.75 207 
9   186-192 187.25 191.75 213 
10 192-198 193.25 197.75 219 
11   198-204 199.25 203.75 225 
12   204-210 205.25 209.75 231 
13   210-216 211.25 215.75 237 

300 ohm-Antenna input  IMPEDANCE 
275 W. at 115 V., 60 c.p.s  POWER 
Chassis 19" wide, 17" deep, 10/8" high  SIZE 

R-F AMPL, 
- 6BH6 

MIXER 6AG5 

OSCILLATOR 
---- 6 AB 4 

.21.25 MO 

- L TRAP 
I ST SOUND 1-F 

6 BA 6 

2 ND SOUND I- F 
6BA6 

F- OUND 1-F1 

INTERLOCK ON 

CT 232- 236 

RECTIFIER 
5U4G 

3RD SOUND 1-F 
6AU 6 

'DISCRIM 
PRIMARY 

DISCRIM 
6AL5 

H.V.CONNECT OR 

AUDIO AMP 
PLUG JI03 

SPEAKER 
J102 

AUDIO AMP 
6SF 7 

 Speaker Coil 123A Amplifier 15 ohms 
123B Amplifier 3.2 ohms 

 Audio-2.5 W. undistorted, 4 W. Max. 
 Picture-14" x 101/4 " 

R- F UN IT 

VI R- F AMP 
VO MIXER 
V3 OSCILLATOR 

CHASSIS CT 232, CT 236,1 
CT 2,39, CT 240, CT 2)01,1 
CT 245, CT 246 

FUNCTIONAL DIAGRAM 
2 3 

SOUND I- F & DISCR. 

V 4 68A6 SI SOUND 1-F 
VS 68A6 ONO souND 1.4 
V6 6AU6 3RD SOUND IF 
V7 RALO DISCRIMINATOR 

4 

VIDEO I- F & DEI 

V 8 GAGS ST v1DEo 1-F 

V9 SAGS 2ND VIDEO I- F 
VIO SAGS 3RD VIDEO I- F 
VII RAGS 405 VIDEO I.F 

1534 VIDEO CET 

1ST 82ND AUDIO 

V28 65E7 1Sr AUDIO 
V29 6V6GT AUDIO OUTPUT 

5 
VIDEO AMP 

VIDA 

I,2 6SN7 
ISO VIDEO 

v13 

6 VOGT 
2ND VIDEO 

A G C 

AMP 

VISA 

6SN7 

7 

1ST 82ND SYNC 

VI28 1,2 6SN7 

VI58 I/O 6SN7 

SYNC LEVELER 
SYNC SEPARATOR 

VI7A 1,2 ASN7 

vI79 lID 6SN7 

It) 

HORIZONTAL OSC. 

MAGNALOK a 
DISCHARGE 

V19 6SN7 

HORIZONTAL OUT-

PUT, DAMPER 

H. V. 

9 

VERTICAL DEFL. 

VIAB 1,2 6SN7 

VIS AVEGT 

7 
V14 

V21 68G6 
V22 6966G 
V23 8016 
124 8016 
V 25 6W4GT Ia 

L.V. POWER SUPPLY 

v26 v27 5u4G 

RECEIVER OPERATING INSTRUCTIONS 

1. Turn the CONTRAST OFF-ON control to 
the right AI turn. 

2. Set the STATION SELECTOR to the de-
sired channel number. 

3. Adjust the FINE TUNING control for best 
quality sound and the VOLUME control for suit-
able sound volume. 

4. Adjust the BRIGHTNESS control for suit-
able picture brilliance. Adjust FOCUS for best 
detail. 

5. Now adjust the PICTURE control until the 
picture has the proper degree of contrast. 

6. If necessary adjust the BRIGHTNESS and 
SOUND control on radio chassis for best picture 

and sound quality. 

The small control knobs marked VERTICAL 
and HORIZONTAL will rarely require adjust-
ment after they are properly set. If the picture 
"roll" up or down, turn the VERTICAL knob to 
the left as far as possible-then advance to the 
right until the picture stops moving. If the picture 
is not centered horizontally or if it is broken up, 
adjust the HORIZONTAL control knob to frame 
the picture. 
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25.3 MC 
SLUG 

2ND VIDEO I-F AMP 
SAGS 

1ST VIDEO I-F AMP 
6 AG5 

ACCESS TO MIXER GRID 

21.8 MC 

SLUG 

1ST SOUND I- F 
6 BA 6 

SOUND I- F 

3RD SOUND I- F 
6 AU 6 

DISCRIM. 

SECONDARY  

DISCRIM. 
6 AL 5 

VERT. OUTPUT 

I - F BIAS CHECK 
POINT 

— 

ALIGNMENT OF HORIZONTAL 

DEFLECTION CIRCUITS 

22.3 MC 
SLUG 

3RD VIDEO I-F AMP 2ND SOUND I- F POWER 4TH VIDEO I- F AMP 
SAGS 6 BA 6 J106 6 AG5 

AUDIO J10 3 

Ariks 

• 

DAMPER 
6 W4 GT 

FILTER, DEFLECTION J105 HOR. OUTPUT 
L112 HAS INTERLOCK 2-6 BG 6 G 

BOTTOM VIEW OF THE CHASSIS 

PART III 

PRELIMINARY ADJUSTMENTS 

a. Check of Horizontal Hold Control 

(1) Allow a five minute warm up period be-
fore making this check. 

(2) Rotate the Horizontal Hold Control from 
its extreme counterclockwise position. 
The picture should remain in synchroni-
zation. Return the control to its extreme 
counterclockwise position and momen-
tarily interrupt the signal by switching 
to another channel and back again. The 
picture should fall out of synchronization 
and show from 4 to 5 bars slanting upward 
to the right. 

If this condition does not occur adjust 
the Horizontal Speed Control (rear 
chassis adjustment) until synchronization 
of the picture is obtained as described 
above. 

(3) 

b. Alignment of Horizontal Sync. Circuits 

If the Horizontal Hold Control fails to per-
form as described above and it cannot be 

, • • 

5 AMP FUSE 

VIDEO DETECTOR 

VIDEO, SYNC AMP 
6SN 7G T 

AGC RECT 
SYNC AMP 
6 SN7G T 

SYNC LEVEL, CLIP 
6 SN 7G T 

VIDEO AMP 6 V6GT 

AGC AMP 
VERT. OS C. 
6 SN 7 G T 

PIX TUBE 
J 104 

VERT AMP 
6V 6 GT 

HOR. OSC. AFC 
6 SN7 GT 

T 
HORIZ. OSC.RANSFORMER 

• 

INTER LOCK 

corrected by adjusting the Horizontal Speed 
Control it will be necessary to make the fol-
lowing adjustments: 

(1) Set the Horizontal Hold Control to the 
full counterclockwise position. 

(2) Adjust the Horizontal Lock Trimmer 
to at least two turns counterclockwise 
from maximum tightness. Do not force 
the tight adjustment to determine this 
setting. 

Short circuit the Horizontal Speed 
Coil which is mounted in metal can, 
terminal C and D. Access to this coil 
may be attained by removing the metal 
shield located on the bottom of the re-
ceiver cabinet. 

(3) 

(4) With the Horizontal Hold Control 
counterclockwise, adjust the iron core 
of the Magnalok transformer to frame 
the picture. This adjustment is located 
at the opposite end of the transformer 
from the horizontal speed coil. 

(5) Remove the short from the Horizontal 
Speed Coil and adjust the Horizontal 
Speed Control for proper synchroniza-
tion as described in check of Hori-
zontal Hold Control. 

PICTURE ADJUSTMENTS 

a. Height and Vertical Linearity 

Adjust the Height control until the picture just 
fills the mask vertically. Adjust VERTICAL 
LINEARITY control until the test pattern is sym-
metrical from top to bottom. Adjustment of either 
control will require a readjustment of the other. 
Adjust vertical centering control to align the 
picture with the mask. 

b. Width Compensating Switch 

The serviceman is provided with a switch which 
will compensate the horizontal width for different 
values of line voltage. It is a four position switch 
as follows: 

Position 1 Low line voltage (Approx. 105V) 
Position 2 Nominal line voltage ( Approx. 117V) 

but weak horizontal 
sweep amp. tube 

Position 3 Nominal line voltage ( Approx. 117V) 
Position 4 High line voltage (Approx. 125V) 

When installing the receiver the serviceman 
should check the average line voltage at customer's 
home. The switch should then be set to position 
corresponding to his measurements. 

In positions 3 and 4 the size control is operative 
and the picture can be adjusted to the exact 
width. In positions 1 and 2 the size control is in-
operative and the picture may sometimes go 
slightly beyond the edges of the mask. 

Positions 1 and 2 are provided for the location 
where the line voltage is low or the condition 
where the horizontal sweep amplifier tube is weak. 
They should only be used under these conditions. 

Caution should be observed when adjusting the 
switch as improper position may result in the 
horizontal sweep amplifier tube operating with 
excessive screen dissipation. In all cases the serv-
iceman can check his setting by observing if the 
picture width greatly exceeds the mask. If this 
happens the switch should be set to the next higher 
position. 

Position 3 is recommended for most installa-
tions. The size control will then take care of nor-
mal variations encountered. If any doubt exists, 
the size control should be set for maximum size 
and starting with position 4, the switch should be 
turned until the picture size conforms with the 
mask or is slightly larger than the mask. The pic-
ture width ( for positions 3 and 4) can then be 
reduced by the size control. 

c. Width and Linearity 
Adjust width control (recessed, upper right rear 

of H. V. compartment) for maximum width. Then, 
adjust Horizontal drive and linearity for proper 
width and linearity of picture. 

CHASSIS CT 2,32, CT 2,36, 

CT 2,39, CT 240, CT 211)H 
CT 245, CT 246  
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PARTS IDENTIFICATION 

BOTTOM VIEW OF THE CHASSIS CHECKING A. G. C. THRESHOLD CONTROL 

1. Tune in a strong signal. 

2. Sync the picture, then turn PICTURE con-
trol to maximum CW, and note that there is suf-
ficient contrast. 

3. Turn BRIGHTNESS until retrace lines are 
just invisible. Remove signal by switching mo-
mentarily to another channel. 

4. If picture returns immediately, the control is 
properly set. If an appreciable part of a second is 
required for picture return the receiver is over-
loading and the threshold control should be read-
justed. 

ADJUSTING THE CONTROL 

There are two methods of adjusting the AGC 
Control, and it is unnecessary to remove the re-
ceiver from the cabinet when using either. 

1. WHEN AN OSCILLOSCOPE IS AVAIL-
ABLE. 

a. Connect the scope to the grid of the picture 
tube. 

b. Tune in a television signal for proper 
sound. 

c. Turn the contrast control clockwise to 
maximum. 

CHASSIS CT 2,32, CT 
CT 2,39, CT 240, CT 

CT 245, CT 246 

d. Adjust the AGC control for a 70 volt peak 
to peak video pattern on the scope. 

If a calibrated scope is not available, a 
convenient way to calibrate one is to con-
nect the scope probe to a 6.3 volt filament 
pin, and set the vertical gain control so the 
sine wave pattern is inch high. Without 
changing the vertical gain control, move 
the probe to the picture tube grid and set 
the AGC control to obtain a pattern 2 
inches high. This is equal to 70 volts peak 
to peak. ( Explanation: The peak voltage 
is 1.4 times the RMS voltage, therefore 1.4 
x6.3=8.82 volts, the peak value of the fila-
ment voltage from zero to positive. The 
scope pattern shows both positive and 
negative half cycles, so 2x8.82-17.64 volts. 
Therefor 6.3 volts RMS = 17.65 volts peak 
to peak — 1,12 inch vertical deflection on 
the scope. A 70 volt calibration is required, 

so 4x17.65-70.6 volts p-p = 2 inches verti-
cal deflection). 

e. As a precaution, turn the AGC control so 
the p-p voltage is higher than the required 
70 volts, and examine the pattern for signs 
of overload. If overloading occurs at or 
very near the 70V. range, set the AGC 
control so the signal is slightly below that 
value. 

2. WHEN NO OSCILLOSCOPE IS AVAIL-
ABLE. 

a. Tune in a television signal for maximum 
clarity. 

b. Turn the contrast control to mid-range, 
half way between maximum and minimum 
rotation. 

c. Without changing the contrast control, 
adjust the brilliance control and the AGC 
control for a medium brilliance and me-
dium contrast picture. 

d. As a precaution, turn the AGC control 
farther than necessary in step c, and ex-
amine the picture for signs of overload. If 
overloading occurs at or very near the 
setting just established, advance the con-
trast control a quarter of an inch, and ad-
just the brilliance and AGC controls for 
the best obtainable picture. 

ADJUSTING THE ANTENNA TRAPS 

In some instances interference may be encoun-
tered from FM stations that are on the image fre-
quency of a television station. 

The CT 232-239-244-245-246 incorporates a series 
resonant trap across the R-F amplifier grid circuit 
to eliminate this type of interference. 

236, 
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To adjust the trap, tune in the station on which 
the interference is observed, tune both cores of the 
trap for minimum interference in the picture. 
Keep both cores approximately the same by visual 
inspection, then turn one core 14 turn from the 
original position and repeak the second for maxi-
mum rej-ection. Repeat this process until the best 
rejection is obtained. The R-F unit of the CT 236 
and 240 having greater selectivity, no traps are, as 
a rule, necessary. 

PART IV 

I- F, R-F ALIGNMENT 

In aligning the amplifiers, it must be remem-
bered that feedback between output and input cir-
cuits leads to regeneration and, if feedback be 
appreciable, to oscillation. It may be determined 
whether the amplifie is oscillating .as follows: 

Increasing signal generator output' by a 
factor of ( for example) two should result in 
a rise in output voltage in approximately the 
same degree. If, instead, a decrease in output 
with increased input is noted and if there be 
a steady output voltage as indicated on the 

V.T.V.M. even without input signal, the cir-
cuit is oscillating. 
Regeneration insufficient to cause oscillation 

gives rise to distortion of the reproduced response 
curve, and proper alignment is not possible in 
such event. 

Regeneration may be caused by poor bonding 
between the chassis of the receiver and of test 
equipment being used. Connection should be made 
by short, heavy leads. Many service organizations 
use a metallic sheet ( galvanized iron is satisfac-

tory) atop the bench which affords good R-F 
grounding between chassis, even though they are 
not conductively connected thereto. 

After the several connections of equipment are 
made and a pattern being reproduced, it must be 
possible to place the hand at various points of the 
equipment chassis and along the interconnecting 
cables, with no visible change in output potential 
or wave form. Failure to attain this probably 
means that regeneration is present, better ground-
ing is necessary and subsequent alignment adjust-
ments are questionable. 

It may be necessary, to realize such a condition 
in the absence of a metal-topped bench, to employ 
two or more short bonding wires between chassis, 
connected at different points. 

SOUND DISCRIMINATOR ALIGNMENT 

1. Connect the marker generator to the grid of 
the converter tube. Set the marker generator to 
exactly 21.25 MC. 

2. Connect the Electronic Voltmeter to the dis-
criminator output. Audio output terminal block 
may be used for this purpose. Set voltmeter to a 
low scale. 

3. Detune the discriminator secondary (bottom 
adjustment transformer (3)) and then adjust dis-
criminator primary (top adjustment) for maximum 
indication on the voltmeter. Adjust I-F trans-
former (2) and I-F transformer ( 1) top and bot-
tom adjustment for maximum output. 

4. Connect sweep generator to converter grid 
to a center frequency of 21.25 MC with a 1 MC 
sweep. Loosely couple marker generator at this 
point. Connect oscilloscope through 22K isolating 
resistor to high end of resistor ( 108) 3rd I-F grid. 
Retouch I-F adjustments so that output is maxi-
mum and symmetrical about the 21.25 MC marker 
as shown. SOUND I-F AMPL. 

RESPONSE 

21.25 MC 

250KC. 

5. Adjust the discriminator transformer ( 3) sec-
ondary for a balanced condition as indicated by 
zero reading on the electronic voltmeter. When 
proper balance is obtained, positive and negative 
peaks will be observed as the marker generator is 
tuned to either side of the 21.25 MC sound I-F 

frequency. Keep P P scope deflection at about one 
volt. 

6. Observe the response curve at the output of 
the discriminator by connecting oscilloscope to 
the discriminator output. Connect the sweep gen-
erator to the converter grid and loosely couple the 
marker generator into the converter grid circuit. 
The marker generator 21.25 MC pip should occur 
at the midpoint of the linear portion of the dis-
criminator response curve and will be attenuated 
at this point. 

DISCRIMINATOR 
RESPONSE 

VIDEO I-F ALIGNMENT 

1. Remove the A. G. C. rectifier and sync am-
plifier tube (V15) and connect a variable resistor 
as shown in the accompanying sketch. Using this 
zunti-.); sct Lias on 1-F bus to approximatcly 3 
volts. 

CONTROL. FOR 
SETTING I- F BIAS 
IN ALIGNMENT - 

REMOVE 
VIS AND 
INSERT PLUG 
IN SOCKET 

OCTAL 
SOCKET 

PIN 6 

CATHODE 

PLATE 

PIN 5 

GROUND 

O  
PIN 8 

I-F TRANSFORMERS 

1. Set the signal generator to the 21.8 MC po-
3.9 K sition and adjust the converter transformer pri-

mary (bottom adjustment) for maximum output. 
Caution should be taken so that the signal does not 
overload the circuit. With the signal generator set 

I5K up for the appropriate frequencies, tune the plate 
coils of the 1st video I-F transformer to 25.3 MC, 
2nd video I-F transformer to 22.3 MC (after mak-

ing this adjustment it will be necessary to realign 
39K the trap circuit to 19.75 MC) 3rd video I-F coil to 

25.2 MC and 4th video I-F coil to 23.4 MC for 
maximum response. 

Control for setting I- F bias. Use Plug Adaptor to plug 
into AGC tube socket. 

2. Connect AM signal generator to mixer grid 
through a small capacitor. Connect oscilloscope 
between grid of 1st video amplifier tube (pin 1, 
V12A) and chassis ground. Set the signal genera-
tor to the 19.75 MC position with modulation and 
adjust the 2nd video I-F trap for minimum re-
sponse (top adjustment). If the signal generator 
has no AM, use the VTVM across the detector 
load resistor as an indicating device. 

3. Set the signal generator to the 21.25 MC po-
sition. Adjust the cathode trap (top adjustment) 
and then the converter trap on the R-F unit for 
minimum response (top adjustment). 

4. Set the signal generator to the 27.25 MC po-
sition and adjust the trap to the 1st video I-F 
transformer (top adjustment) for minimum re-
sponse. This completes the preliminary adjust-
ments of the trap circuits. 

Note: A VTVM may be used as an indi-
cating device, when connected across the video 
detector load resistor. CAUTION-these 
points are approximately at minus 100 volts 
below ground. 

MARKER WITHIN 
THESE LIMITS 

RETOUCHING VIDEO I-F ALIGNMENT 

1. Connect the sweep generator to the receiver 
antenna terminals. Set the channel selector and 
sweep generator to channel 13. Loosely couple the 
marker generator into the grid circuit of the con-
verter stage. Sufficient coupling may be obtained 
by connecting the high side of the generator out-
put to the R-F unit sub chassis to form a ground 
loop. Connect the oscilloscope between the plate 
of the 1st video amplifier ( pin 2, V12A) and 
ground. The A. G. C. circuit should be inoperative 
as has been indicated and the I-F bus voltage set 
to -3 volts. 

2. Observe the response curve obtained. The re-
sponse will not be ideal and it will be necessary to 
retouch the I-F adjustments in order to obtain the 
desired curve as shown. The most important fac-
tor in the retouching procedure is that the video 
I-F carrier will fall within the limits as shown on 
the response curve. If the video carrier operates 
too low on the curve, loss of low frequency video 
response, of picture brilliance, of blanking and 
of sync may occur. If the video carrier operates 
too high on the response curve the picture defini-
tion is reduced by lack of high frequency video 
response. In making these adjustments care should 
be taken that no two I-F transformers are tuned 
to same frequency or I-F oscillation may occur. 

OVERALL VIDEO RESPONSE 

22.3 MG. 

25.75 MC. 

21.25 MC. 

MARKER WITHIN 
THESE LIMITS  

27.25MC. 

CHASSIS CT 2,32, CT 2,36, 
CT 2,39, CT 240, CT 2)1JL, 
CT 245, CT 246  G
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WAVE TRAPS FOR F-M 
SIGNAL REJECTION !L b  

TO VIDEO 
oF GRID 

TO GR.D 
BIAS FINE 
GREEN 

/ HEATERS 

MIXER GRID IS 

ACCESSIBLE 
THROUGH HOLE 

TO . 13 ( RED) 

ANTENNA 
CONNECTION 

TO GRID BIAS oNE ,GREEN; 

CONVERTER COIL 

SECONDARY 
(SOUND)COIL 

TO YEI THROUGH 
1000 OHMS 

PRIMARY 
ADJUSTMENT 

TO VIDEO 
UF GRID / 

TO SOUND 
UF GRID 

CH.6 ' 
R- F SLUGS 

CH.13 

/4111fri\ 

IOK MIXER 
DAMPING CH. 13 CH. 6 
RESISTOR MIXER SLUGS 

SOUND TRAP ADJUSTMENT 
(SECONDARY) 

HEATERS 

R-F UNIT OF THE CT 236-240 CHASSIS 

TO SOUND 

1-F GRID 

TO SOUND 
- 1-F GRID 

R- F MIXER OSC. 

CM 2 COILS 

OGC. B. 
/ YELLOW 

ACCESS TO MIXER 
COIL BOTTOM SLUG 

ACCESS TO 
L-F COIL SLUGS 

TO .8 

RED 

SOUND TRAP ( SECONDARY) 

jr--- CONVERTER COIL 

PRIMARY ADJUSTMENT 

FINE TUNING DRIVE 
ADJUSTMENT 

CH IS CH.6 

OSC. SLUGS 

MIXER 

OSC 

MIXER GRID 

tie ,64 

MIXER 6J6 

OSC 6J6 

OSC ADJ , 
CH. 2-5, 7-12 

N 

SECONDARY TAP 

R-F 

H - F OSC COGS 

OSC 6C4, MIXER 6AG5, R-F AMP 6BH6 

R-F UNIT OF THE CT 232-239 CHASSIS 

R-F unit having tuned input physically similar to above, 
but oscillator is adjustable on all channels by means of slugs 
accessible from front of tuner. May be adjusted without re-
moving chassis, by removing channel selector dial. Uses 6AB4 
osc., 6AG5 mixer, 6AK5 R-F ampl. 

ANTENNA 
CONNECTIONS 

SECTION 2 - FRONT 

CHASSIS CT 2, CT 2,36, 

CT 239, CT 20, CT 2/1)1, 

CT 2 5, CT 246 

R-F UNIT ALIGNMENT, TYPE "S", UNTUNED INPUT 

R.F UNIT ADJUSTMENT 

ALL SECTIONS VIEWED FROM SNAP? ENO 

Mc MAI SECS SEA • HAS 

G-2 

0-3 

G-4 

G• 5 0•7 
G•6 

SECTION 3- FRONT 

OSCILLATOR ALIGNMENT 

1. Oscillator adjustment should be made only 
when the fine tuning control tunes in the extreme 
clockwise or counterclockwise position from its 
center or if it will not tune at all within its tuning 
range. Such a condition may be brought about by 
changes in the inductance of the oscillator coils 
or changes in the circuit capacitance which might 
occur when the oscillator tube is replaced. 

2. Method 1. ( Adjustments to be made with 
R-F unit shield in place.) 

a. The criteria of proper alignment using this 
method is that the combination of the as-
signed sound carrier and the local oscillator 
produce a signal that falls in the center of the 
sound discriminator characteristic. It is im-
portant that the sound I-F of the discrimina-
tor circuits have first been properly aligned. 

b. To check the existing alignment of the local 
oscillator. 

(1) Set the fine tuning control in the middle 
of its range. 

(2) Turn the channel selector switch to chan-
nel 13. Connect signal generator to an-
tenna terminals. If the generator has 
single ended output of low impedance a 
sufficiently accurate balance can be 
realized if two equal resistances are in-
serted between the generator output and 

SECTION 4 - FRONT 

(3) 

L•4 L- 3 

SECTION 5- REAR 

the receiver antenna terminals and a ter-
minating resistor equal in value to the 
generator cable impedance across the gen-
erator output. The value of the resistors 
is such that the sum of their resistance 
plus the terminating resistor equals ap-
proximately 300 ohms. 

Tune the signal generator to each side 
of the 215.75 MC Sound Carrier until its 
modulation is heard in the speaker. The 
signal generator should be tuned for a 
minimum signal located between two 
maximum points. 

(4) Observe whether the signal generator 
reading obtained is above or below the 
215.75 MC sound carrier. Repeat for the 
remaining high band channels tuning the 
signal generator about the corresponding 
sound carrier frequency in each case. See 
table page 4 for these sound carrier fre-
quencies. 
If all of the high band oscillator coils or 
the majority of them are off in the same 
direction as shown by the signal gener-
ator dial reading they may usually be 
brought into alignment by adjusting the 
wheel which turns the fine tuning capaci-
tor, or by changing oscillator tube. 

3. Readjusting the Fine Tuning Wheel' 
a. Reset the channel selector switch to chan-

nel 13 and set the signal generator to the 
sound carrier for that channel. Tune the 
fine tuning control until the receiver is 
precisely tuned to the sound carrier. 

b. Loosen the Allen set screws which fasten 
the wheel to the shaft of the fine tuning 
capacitor. Reset the wheel until it is 
mechanically in the center of its tuning 
range and tighten the set screw. When 
making this adjustment be sure that the 
fine tuning control does not move from its 
center position. 

Recheck the settings of the channels as 
has been shown. Channels which are not 
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properly aligned must be adjusted individ-
ually. This procedure would also be fol-
lowed in cases where the adjustments are 
off in random fashion and present no defi-
nite pattern to be followed in setting the 
fine tuning control. 

4. Individual Adjustments of the Oscillator 
Coils, 12 Channel Unit 

a. Having determined the direction in which 
the oscillator is misaligned on any high 
band channel remove the shield from the 
R-F unit and adjust the oscillator coil for 
that channel. 

b. Coils having a one turn loop (Channels 13, 
8 and 7) may be tuned higher by spreading 
the loop apart or making it smaller. They 
may be tuned lower by squeezing the loop 
closer, making the loop as large as possible 
and making the adjacent parts of the loop 
as parallel as possible. 

c. Coils consisting of a single bent wire 
(Channels 12, 11, 10 and 9) may be adjusted 

SWITCH WAFER 

MINIMUM INDUCTANCE 

from minimum to maximum inductance by 
adjusting them as shown below. 
Care should be taken to prevent any coil 
from touching an adjacent one and to pre-
vent a part of the coil from touching the 
switch stator contact in any place except 
where it is soldered to that contact. 

d. To adjust the low band coils turn the brass 
slugs in and out as required with a small 
screwdriver, reheating the wax around 
them after the final adjustment. 

e. In order to avoid repeated removal and re-
placement of the R-F unit shield during os-
cillator adjustment the fine tuning control 
may be set 120 degrees away from its mid 
point position in the direction of less ca-
pacity. (Corresponding to clockwise rota-
tion of the fine tuning control). It will be 
found that when the coils are adjusted in 
this manner with the shield removed, the 
fine tuning control will be in the center of 
its range when the shield is in place. 

MEDIUM INDUCTANCE 

R-F AMPLIFIER AND CONVERTER 
ALIGNMENT* 

a. Set channel selector on channel 13. Con-
nect sweep generator to the antenna termi-
nals using a balanced resistor network for 
those generators having an unbalanced out-
put. Set the sweep generator to sweep 
channel 13. Connect oscilloscope between 
the plate of the first video amplifier and 
chassis ground. 

b. Loosely couple the marker generator to 
the antenna terminals. Set the generator 
to the channel 13 sound carrier and tune 
the receiver to that carrier. Adjust the 
sweep input in such a manner as to avoid 
overload in the R-F amplifier. Adjust the 
R-F amplifier plate coil ( P13) and the con-
verter grid coil ( G13) for maximum re-
sponse. Set the marker generator to the 
channel 13 video carrier frequency and ad-
just these coils for proper bandpass with 
optimum gain. The video carrier marker 
should be approximately at the 50% point 
on the response curve. 

c. Set the R-F channel selector switch and 
sweep generator successively to channels 
12 down to 7. If the channel 13 R-F am-
plifier plate coil ( P13) and the converter 
grid coil ( G13) are correctly tuned, chan-
nels 12 to 7 will give symmetrical bandpass 
patterns and the height of the pattern will 
not vary by more than 3 to 1 between chan-
nels 13 and 7. 

MAXIMUM INDUCTANCE 

LOW BAND 

a. Connect the sweep generator and marker 
signal generator to the antenna terminals 
as has been shown for the high band align-
ment. Set the channel selector switch to 
channel 6. Set sweep generator to sweep 
channel 6 and the marker generator to the 
channel 6 sound carrier frequency. 

b. Connect the oscilloscope between the plate 
of the first video amplifier and chassis 
ground. 

c. Set the fine tuning control to the center of 
its range. Observe the response and adjust 
the R-F amplifier plate coil (Pb) and the 
converter grid coil ( G6) for maximum re-
sponse. Set the marker generator to the 
channel 6 video carrier frequency and ad-
just these coils for proper bandpass with 
optimum gain. The video carrier marker 
should be at the 50% point on the response 
curve. 

d. Align channels 5, 4, 3 and 2 in a similar 
fashion. The difference between peaks on 
any channel should be no more than 30% 
of the total height of the response curve. 

e. It should be noted that maximum height 
and symmetry of the response curve should 
occur at the mid range of the fine tuning 
control where it will properly tune in the 
sound carrier frequency. 

*The AGC circuit should be made inoperative as 
has previously been shown. 

R-F UNIT ALIGNMENT, TYPE "S" WITH TUNED INPUT 

OSCILLATOR ALIGNMENT 

The oscillator coils in this R-F unit are all 
tunable by slug adjustments, and alignment of one 
does not appreciably effect the tuning of the other 
coils. The order of alignment is from channel 6-2, 
13-7, 6-2 and 13-7. The repeated adjustment is 
necessary to correct any detuning caused by the 
capacity change due to slug adjustments of ad-
jacent coils. 

1. Set the sweep generator and channel switch 
to No. 6 channel. Adjust as outlined in in-
structions for untuned input tuner. 

2. Proceed through channels 5-2 in the same 
manner. 

3. Align channels 13-7. 

4. Proceed as above through channels 6-2 and 
13-7, and retouch if necessary. 

ANTENNA, R-F AMPLIFIER AND CONVERTER 

ALIGNMENT 
There are three variables which will give the 

desired pattern. If the antenna coil (wafer nearest 
the rear of the tuner is first expanded, then the 
grid coil and finally the plate coil is expanded, the 
proper pattern will appear. These coils must be 
very carefully adjusted with only slight movement, 
particularly the plate coil. The final pattern is 
obtained by working back and forth between these 
three coils. 

1. Remove the AGC rectifier-amplifier tube and 
connect bias control. 

2. Connect sweep generator to antenna term-
inals, using a balanced resistor network if 
generator has unbalanced output cable. Con-
nect 'scope to terminal provided on the tuner. 

3. Set the sweep generator and channel switch 
to No. 13 channel. If the coils are very badly 
aligned, the pattern on the scope will prob-
ably be either of these: 

A 

The meaning of "A" is that some coils must 
be opened up. The meaning of "M" is that 
some coils should be closed or squeezed 
together. 

4. When they are far off from their proper tun-
ing, all three coil circuits have their main 
effect on pattern height, so tune for increas-
ing height of the pattern. 

5. As a coil is changed, one side of the picture 
will get higher and then a hump will start 
to move across the screen. 

If the first pattern was like "A", the next 
will be "B" and then "C" as the coil is 
opened. If the first pattern was like "M", 
the next will be "N" and then "0" as the coil 
is closed. When the hump, due to the tuning 
of that coil, is between the markers, it indi-
cates that this coil is very close to where it 
it should be. So leave it and immediately go 
to another coil. 

6. The side of the picture which is higher in-
dicates what to do to the next coil. In "C", 
the left hand side is higher, which indicates 
that said coil should be opened. In "0", the 
right side is higher, indicating that said coil 
should be closed. A picture similar to "D" 
or "P" should be then obtained. 

D 

The fact that there are now two humps in 
the pattern shows that both converter wafer 
and R-F wafer are tuned nearly right. If 
picture height is near what it should be with 
the scope settings unchanged, the antenna 
wafer is near correct. It should be adjusted 
a bit to see if pattern height improves. 

7. When all three coils are nearly tuned, the 
antenna wafer controls the tilt, the RF wafer 
controls the left hand hump, and the con-
verter wafer controls the right hand hump. 
Adjust them for a perfect flat pattern on 
channel 13 as below. 

8. Proceeding through channels 12, 11, 10, etc. 
The pattern will change slightly as shown 
below. In general, three things occur: ( 1) 
tilt ( 2) hump too far left or (3) hump too far 
right. 

TTIILLTT 

HUMP T(X) LEFT HUMP TGO RIGHT 

CHASSIS CT 232, CT 236, 

CT 239, CT 240, CT 2)1 )1  e 

CT 2)15, CT 246  
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For right tilt as in " F", press down the loops 
on the antenna wafer. For left tilt as in "G", 
pull up the loops on the antenna wafer. For 
hump to left as in "H", push down on the 
loops on the R-F wafer. For hump to right 
as in "I", use iron and screwdriver and pull 
out channel 12 or channel 7 loops on con-
verter wafer. 

9. Combinations of detuning also occur. 

HUMP TOO LEFT 
LEFT TILT 

HUMP TOO LEFT 
RIGHT TILT 

HUMP TOO RIGHT 
LEFT TILT 

HUMP TOO RIGHT 
RIGHT TILT 

In these cases, two wafers must be adjusted 
to bring in the best picture. For a case like 
"J", R-F wafer must be adjusted to bring in 
the hump and antenna wafer to correct the 
tilt. In a case like "Q", the converter wafer 
should be adjusted to bring in the hump and 
the antenna wafer to correct the tilt. In 
combination cases like these where the an-
tenna wafer and one of the other two must 
be adjusted, always adjust the antenna wafer 
for tilt correction after all adjustments have 
been made on the other two wafers. 

The pattern on all channels 
is approximately as shown 

10. It is best to prevent the left hump from go-
ing so far to the left that it cannot be 
brought back, or the tilt to become so bad 
that it cannot be corrected. If the best pos-
sible pattern is obtained on each successive 
channel, then proper adjustment of the next 
one will always be within its range. 

11. When both coils are near to proper tuning, 
a slight adjustment of either R-F or con-
verter wafer will give a flat pattern, with 
very little tilt, and the humps right on the 
markers; but only the correct coil will give 
this correct pattern shape plus best pattern 
height. 

When the pattern is like " S" on a low band, 
opening a coil on either wafer will move the 
pattern to the right, but try both slightly 
and make the final adjustment by opening 
that coil which causes the pattern to become 
higher as it moves toward the right. 

Max. of 30% 
differential between 
peak and valley 

R-F UNIT ADJUSTMENT. TYPE "R" TUNER 

1. Oscillator Alignment 

a. The criteria of proper alignment using this 
method is that the assigned sound carrier 
and the local oscillator produce a signal 
that falls in the center of the sound dis-
criminator characteristic ( 21.25 MC), when 
the fine tuning control is in the center of 
its tuning range. The sound I-F and Dis-
criminator circuits must be in alignment 
before making any adjustments to the os-
cillator circuit. 

2. High Band Alignment 
a. Set the fine tuning control in the center of 

its tuning range. Set the selector switch to 
channel 13. 

Carriers ( sound & 
video) must be 
above the 70% 
amplitude point 

b. Connect the signal generator to the an-
tenna terminals and set to the channel 13 
sound carrier frequency (215.75 MC). This 
signal should be amplitude modulated. 

c. Adjust L77 and L78 for a minimum signal 
located between two maximum points. 
Note: When making these adjustments al-
low for the change in circuit capacity which 
occurs when the alignment tool is brought 
into the vicinity of the oscillator tuning 
circuit. 

d. Switch the channel selector to channel 12 
and set the signal generator to the channel 
12 sound carrier frequency ( 209.75 MC). 
Tune the channel 12 oscillator tuning screw 

as has been indicated. Repeat for channels 
11 to 7, in each case switching the channel 
selector to the correct channel and the sig-
nal generator to the corresponding sound 
carrier frequency. 

3. Low Band Alignment 

a. Set the channel switch to channel 6. Adjust 
the signal generator to the channel 6 sound 
carrier frequency (87.75 MC). Adjust L63 
and L64 as described in step (c) of the 
high band alignment. Set the signal gener-
ator to channel 5 and switch the channel 
selector to channel 5. Tune the channel 5 
oscillator tuning slug as has been shown. 
Repeat for channels 4 to 2, in each case, 
changing the selector switch to the correct 
channel and the signal generator to the 
corresponding sound carrier frequency. 

R-F AMPLIFIER AND CONVERTER 

ALIGNMENT 

1. Set I-F bias line to —3V as previously out-
lined. 

(1) Set channel selector switch to channel 13. 
Connect sweep generator to the antenna 
terminals using a balanced resistor net-
work for those generators having an un-
balanced output. Set the sweep generator 
to sweep channel 13. Connect the oscillo-
scope between the plate of the 1st video 
amplifier and chassis ground. The marker 
generator should be loosely coupled into 
the grid circuit of the converter stage, this 
can best be done, without placing a load 

CHANNEL 13 

CHANNEL 6 

UASSIS CT 232, CT 236, 
CT 239, CT 240, CT 2)1)i, 
CT 245, CT 246 

on the converter grid circuit, by connect-
ing the high side of the generator output 
to the R-F unit chassis and increasing the 
output of the marker generator until the 
marker signal is visible on the response 
curve. 

(2) Set the fine tuning control in the center 
of its range where it will correctly tune 
in the sound carrier. Set the sweep gener-
ator to sweep channel 13. Observe the 
overall video response and adjust L25, 
L26, L51, and L52 for proper bandpass 
with optimum gain. The overall response 
should approximate the curve shown in 
figure 4. L25 and L26 are both primary 
of R-F amplifier plate coil adjustments 
and the stud extensions of these cores 
should be kept equal. The same applies 
to L51 and L52 which are the secondary 
or converter grid coil adjustments. When 
channel 13 is properly adjusted channels 
12 to 7 inclusive should be checked for 
proper overall video response. It may be 
necessary to compromise between chan-
nels 7 and 13 to get the response within 
the desired limits. 

3. Low Band Alignment 

a. Channel 6 can now be aligned in the 
same manner as channel 13. Inductances 
L11 and L12 being the primary adjustments 
and L37 and L38 the secondary adjustment. 
Again the stud extensions of the adjust-
able cores are maintained equal. Channels 
5 to 2 should now be checked for proper 
response, again it may be necessary to com-
promise between channels. 

R-F UNIT ALIGNMENT. TYPE " R" 

RF CONVERTER OSCILLATOR 

L25 L26 L51 L52 L77 L78 

1P 1P 1P IP e 1P 

LII L12 L37 L38 L63 L64 

R F UNIT OSCILLATOR ADJUSTMENTS 
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TABULATED ALIGNMENT 

ALIGNMENT, SOUND I- F, DISCRIMINATOR 

CONNECT 
SIG. GEN 

amew 

CONNECT 
SWEEP 

GENERATOR 
FREQUENCY 

CONNECT 
'SCOPE 

CONNECT 
V. T. METER TUNE FOR COMMENTS 

SOUND 
TAKEOFF, 
MIXER 

I. OUTPUT 
TRANS. 
(TAP) 

4 

STEP ( I)MAKES 
FREQUENCY 
SAME AS TRAPS 
THEREFORE, 
TRAPS SHOULD 
BE PROPERLY 
SET. 

VIDEO CET. 
LOAD 
RESISTOR 

GENERATOR MIN. 

NEAR 

21.25mc 

B
O
T
H
 
'
S
C
O
P
E
 
A
N
D
 M
E
T
E
R
 
S
E
R
V
E
 
A
S
 

I
 N
O
I
C
A
T
O
R
.
 

A
V
O
I
D
 
O
V
E
R
L
O
A
D
 
I
N
 
I 

- 
F
 

A
M
P
L
I
F
I
E
R
S
 
A
S
 
S
H
O
W
N
 
B
Y
 F
L
A
T
T
E
N
I
N
G
 

O
F
 
P
E
A
K
S
.
 

2. SAME V 

GRID RESIS- 
TOR, LAST 
I- F AMP. 
(LIMITER) 

SAME AS 'SCOPE SOUND I- F 
TRANSFORMERS MAX. 

3. 
RETOUCH I- F 
TRANSFORMERS 

PROPER 

CURVE e 

4. SAME 4 

WITH GEN. AT 

SOUND TAKEOFF, 
MIXER TRANS. 

AUDIO 
TAKEOFF, 
DISCRIMIN- 
ATOR 

SAME AS 'SCOPE o. DETUNE SEC. 
(BOTTOM) SLUG 
OF DISC. TRANS 

b. PRI. (TOP)SLUG. 

e.SEC.SLUG. 

MAX. 

MI N. 

USE AS 
MARKER, 

5. LOOSELY 
COUPLED 

4 SAME 

RETOUCH DISC. 

TRANS., PRI• 

AND SEC. AS 
REQUIRED. 

SYMMETRY 

OF'S" 
CURVE 
MARKER AT 

CENTER 

I- F AMPL. CURVE 

SLIGHTLY FLAT-

TOPPED. 

21.25 me 

ALIGNMENT, VIDEO I- F 
SET BIAS ON GRID RETURN BUS TO NEGATIVE 3 VOLTS 

DISCRIMINATOR 
CURVE 

CONNECT 
SIG.GEN. Mil Of 

CONNECT 
SWEEP 

GENERATOR 
FREQUENCY 

CONNECT 
SCOPE 

CONNECT 
V.T. METER 

TUNE FOR COMMENTS 

CONVERTER 
(MIXER) 

I. GRID 
4 

21.25 

VIDEO DEI. 
LOAD RES- 
ISTOR 

VIDEO DETECTOR(o)DETUNE 
LOAD RESISTOR 

MIXER 
TRANS.TOPSWG 

(b) 2)25 mc TRAP 
(4th. I F CATH-
ODE) 

MIN. 

1
 

A
V
O
I
D
 
O
V
E
R
 
L
O
A
D
 

A
S
 
S
H
O
W
N
 
B
Y
 
F
L
A
T
-

T
E
N
I
N
G
 O
F
 C
U
R
V
E
 O
N
 

'
S
C
O
P
E
.
 

S
T
E
P
 4
 M
A
Y
 
F
O
L
L
O
W
 S
T
E
P
 I

. 

1
 
1
 
1
 
1
 

2. V 19.75 
TRAP, 2nd. 
I F PLATE ( TOP) kl IN. 

3. V 27.25 TRAP, 1st. I F 
PLATE (TOP) MIN. 

4. 21.25 

ci 
Z o • 
z o tz, 

MIXER OUTPUT 
TOP SLUG MIN. 

5. 4 21.8 
M 0 7 Z 
0 ce D 

MIXER OUTPUT 
(BOTTOM SLUG) MAX. 

6. j 25.3 
cei-02,10 
(jo cre F, LATE SLUG, 

I it. IF AMPL. 
- PLATE 

MAX. 
BOTTOM 
SLUG 

7 
REPEAT STEP 2 

22.3 
AFTER STEP 7 IS COMPLETED 

p... 1 7,-2 

Li (:e)ti e2 

SLUG, 

UlOatTIOFMASMLPuL01 
MAX. 

2 PEAKS 
PRESENT. USE PEAK 
WITH SLUG IN 

25.2 

_ 
- z )-- ix t/f 

ZLe ° M".' -I-I 
4th.F AMPL. 

MAX TOP-OF-CHASSIS 
SLUG. 

9 23.4 
0,,oLuo 
u,x ,_ I >  4 lb IF AMPL. 

PLATE j MAX. TOP- OF- CHASSIS 
SLUG USE AS 

10 MARKER IF 
NECESSARY 

e MIXER GRID AS NECESSARY 
SLUGS AS REQUIR 
ED,EXCEPT TRAP 
(SEE NOTES) 

PROPER 
CURVE 

LOOSELY COUPLE 
MARKERS 

SWO TUNES MOSTLY AFFECTS NOTES 

21.8 -SHARP------LOW FREQUENCY END OF CURVE 
25 3 -- ----- SHARP - HIGH FREQUENCY END OF CURVE 
22.3 ------ BROAD --- - -- LOW-CENTER END OF CURVE 
25.2 BROAD  HIGH- CENTER END OF CURVE 
23.4--- - VERY BROAD-- - MIDDLE OF CURVE 

IN RETOUCHING, 23.4 SLUG IS USUALLY THE ONLY 
ONE REQUIRING ADJUSTMENT. THE 25.2 SLUG IS OF 
NEXT IMPORTANCE. 

DO NOT RETOUCH 22.3 nib SLUGI 

21.25 one 

APPROX. 
OVERALL 
IF CURVE 

ALIGNMENT, R-F UNITS 

IF ALL STATIONS TUNE NEAR ONE END OF DIAL, CHANGE OSCILLATOR TUBE OR ADJUST FINE TUNE DRIVE OF 

TYPE 

ADJUST BIAS LINE TO NEGATIVE 11/2 VOLTS FOR R- F ALIGNMENT 

CONNECT 
SIG, GEN AM cw 

CONNECT 
SWEEP 

GENERATOR 
FREQUENCY 

CONNECT 
'SCOPE 

CONNECT 
VT. METER 

TUNE FOR COMMENTS 

I. ANTENNA 4 
SOUND CARRI- 
ER CH. 13 

AUDIO TAKEOFF 
DISCRIMINATOR 

OSCILLATOR, • 
CH. 13 
ADJUSTMENT 

ZERO 
BETWEEN 
TWOPEAKS 

O
S
C
I
L
L
A
T
O
R
 

A
D
J
U
S
T
M
E
N
T
 

COVER OF 
UNIT 

INFLUEN-
CES FRE. 
QUENCY. 

2. 4 SAME,CHI2-7 SAME, CH 12-7' SAME 

3. 1 SAME, CH. 6 SAME,CH.6 . SAME 

4. 4 SAME,C11. 5-2 SAME,CH.5-2 . SAME 

'ADJUST OSC. OF TYPE " R" UNIT ON CH .2 AND 7 OTHERS SHOULD FALL INTO LINE. 

USE AS 
5 MARKER IF 
NECESSARY 

ANTENNA 
AS REQUIRED 
FOR MARKER 

VIDEO DET. 
LOAD RES- 
1STOR 

R-F AMPL ADJ- 
USTMERTS, 
CH.I3 

PROPER 
CURVE 

R-
T
 A
M
P
L
 

A
D
J
U
S
T
M
E
N
T
 

R- F AMP 
RARELY. 
NEEDS 
ADJUST-
MENT 

6 j sAmE,cm.12-7 4' SAME 

7 e SAME,CH.6 SAME 

8.  4 SAME,CH.5-2 * SAME 

1- ADJUSTMENT FOR CHANNELS 5-2 IS ONLY ON TYPE " S"' UNIT ON OTHERS, 
COMPROMISE IF NECESSARY, TO KEEP SOUND, VIDEO CARRIERS WITHIN 
LIMITS. 

PART V 

VOLTAGES AND WAVEFORMS 

INPUT 1st VIDEO AMPL. PIN 1, 
V14A 'SCOPE AT 30 C.P.S. 2V. 

P-P 

INPUT, 2nd VIDEO AMPL. PIN 
5, V14 'SCOPE AT 30 C.P.S. 15V. 
P-P 

SOUND 
CARRIER 

VIDEO 
CARRIER 

CONTROL G R I D, PICTURE 
TUBE 'SCOPE AT 30 C.P.S. 60V. 
P- P. VARIATION WITH PIC-

TURE CONTROL. 

25 75 me INPUT OF SYNC. AMPL. PIN 1, OUTPUT OF SYNC. AMPL. PIN INPUT OF SYNC. CLIPPER PIN 
V15B 'SCOPE AT 30 C.P.S. 14V. 2, V15B 'SCOPE AT 30 C.P.S. 1, V17B 'SCOPE AT 3() • C.P.S. 
P-P 80V. P-P 46V. P-P 

CHASSIS CT 22, CT 2,36, CT 2,3_, 
CT 21f0, CT 2, CT 245, CT 2)4_6 

3
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OUTPUT, SYNC. CLIPPER PIN 
3, V17B 'SCOPE AT 30 C.P.S. 
8V. P-P 

GRID, VERT. AMPL. PIN 5, 
V18 'SCOPE AT 30 C.P.S. 50V. 
P-P 

ACROSS HORIZ. LOCK CON-
DENSER 'SCOPE AT 7875 C.P.S 
15V. P-P 

GRID, VERT. OSCILLATOR PIN 
1, V16B 'SCOPE AT 30 C.P.S. 
300V. P-P 

PLATE OF VERT. AMPL., PIN 
3, V18 'SCOPE AT 30 C.P.S. 
400V. P-P 

CENTER TAP, HORIZ. SPEED 
COIL 'SCOPE AT 7875 C.P.S. 
60V. P-P 

VERT. OSCILLATOR PLATE 
PIN 2 V16B 'SCOPE AT 30 
C.P.S. 100V. P-P 

SECONDARY, VERT. OUTPUT 
TRANSFORMER GREEN WIRE 
'SCOPE AT 30 C.P.S. 40V. P-P 

ACROSS C172, .0018 MFD, 
HORIZ. OSCILLATOR OUTPUT 
'SCOPE AT 5250 C.P.S. 75V. P-P 

WHY THE VOLTAGES VARY 

Assuming normal operation of the television re-

ceiver, voltage waveforms often do not appear as 
shown. This is a function of the type of oscillo-

scope used, and its input cable. 

These waveforms are as reproduced on a Dumont 

208B instrument but another, having greater or 

lesser frequency fidelity, may show a waveform 

quite different in shape and/or size. Therefore, the 

service technician must be familiar with his os-

cilloscope, must recognize its limitations and must 

make mental correction if waveforms do not ap-

pear to be "normal." 

SUIE CU 

£2 

A3 

IN 700152 TUNER CIA S GIS ARE 
CONNECTED AS SHOWN 
O 700325 ruNE R 014 EL 0,5 ARE 
'N7E 

T. 

CHASSIS CT 2,32, CT 2,36, 
CT 2,39, CT 2)40, CT 2)14, 
CT 245, CT 246 

The same logic applies to the measure of D-C 
voltages. Measurements shown here are on an 
RCA Voltohmyst, Jr. and the use of a 20,000 ohm 
per volt movement will indicate some D-C volt-
ages to differ greatly from those shown. Again, 
logic and reasoning must be applied, realizing that 
in a high impedance circuit, the indicated voltage 
will be less than the actual operating voltage. 

Allowances for 'scope waveforms and D-C meter 
readings may be computed if all pertinent factors 
are known, but t.he experienced technician makes 
mental correction and allowances to the end that 
high fidelity instruments are not required. 

Ton TERN BOARD USED 

01AY ',,,,DIASINAToON SETS 
REQUIRIlGiC ANT 

64K5 
R•F 

TYPE "S" R-F UNIT 
WITH TUNED INPUT. 

CT 244-245-246 

R12 
PICO 

6464 
osc 017  
03 , 

FT& 
to fg. 
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VOLTAGE CHART, 16" CHASSIS CT232, CT236, CT239, CT240, cT244, cT245, cT246 

TUBE 
NO. 

TUBE 
TYPE 

FUNCTION PLATE SCREEN CATHODE GRID NOTES ON MEASUREMENT 

Measurements made with receiver 
operating on 117 volts 60 cycles 
a-c and no signal input. Voltages 
betveen indicated terminal and 
chassis ground except where otherwise 
noted. Voltage and current readings 
are nominal values. 

PIN 
No. 

VOLTS PIN 
NO. 

VOLTS PIN 
NO. 

VOLTS PIN 
NO. 

VOLTS 

4 6BA6 let Sound 
I-F 

5 loo 6 loo 7 .6 1 .o 

5 6BA6 2nd Sound 
I-F 

5 120 6 105 7 .8 1 

6 6Au6 3rd Sound 
I-F 

5 43 6 43 7 o 1 -•3 

7 6AL5 A-F Disc 7 
2 

-.5 1 

5 

o 

8 6A05 let Video 

I-F 
5 125 6 120 7 .4 1 -1.7 ta 

-4.4 
Variation with threshold control 

9 6e5 2nd Video 
I-F 

5 125 6 120 7 .4 1 -2.2 to 
-4.4 

Variation with threshold control 

10 6AG5 3rd Video 

I-F 
5 Ilo 6 120 7 .4 1 -2.8 to 

-4.4 
Variation with threshold control 

11 6A05 4th Video 
I-F 

5 loo 6 140 7 1.2 1 0 

12A 60117GT 1st Video 
Ampl. 

2 -25 3 -100 1 -loo 

13 6v6e 2nd Video 
Ampl. 

3 190 4 200 8 o to 
3.6 

5 -25 Variation with threshold control 

12B 6SN7GT let sync 

Ampl. 
5 88 6 -16 4 -23 

14 16Ap4 

Pix.TUbe 
(Chassis 
Socket) 

Shell 13.3KV 3 360 4 45 to 
110 

Variation with brightness control 

5 
0 to 

23 
Variation with contrast control 

Pix.Tube 
(Tube Sock) 

Shell 13.3KV 10 360 11 
5 to 

1 410 Variation with brightness control 

2 0 to 

23 
Variation with contrast control 

15A 6SN7OT AOC Rect. 5 86 6 -14 4 -23 

16A 68N7GT AOC Ampl. 5 -4 to 
-18 

6 -49 4 -49 Variation with threshold control 

15B 6SN7GT 2nd sync 
Ampl. 

2 91 3 1.2 1 -.6 to 
-1.9 

Variation with threshold control 

17A 6sn7GT sym.leveler 5 -34to 
-67 

6 god 4 tied to 
plate 

Variation with threshold control 

17B 6SN7GT Sync.clippet 2 200 3 1.5 1 -34 to 
-67 

Variation with threshold control 

16B 681170T Vert.Osc. 2 28-115 3 -100 1 -150 Variation with vertical speed control 
Variation vitt height control -34-160 

18 6vEcT vert.out. 3 190 4 190 8 -72 5 -86 

I9A 6SN7GT Hor.A.F.C. 2 I5- 5o 3 -7o to 
-81 

1 -66 to 
-76 

Variation with horizontal hold control 

19B 6SN7GT Hor.Osc. 5 50 6 -100 4 -16o 
21 6BG6G Hor.Out. cap 375 8 200 3 -87 5 -117 

22 6BG6 Hor.Out. cap 375 8 200 3 -87 5 -117 V22 used only on chassis 244, 245 
and 246 

23 IB3GT H.V.Rect. cap 6.8KV 2-7 T.5xv Measured with electrostatic voltmeter 

24 1B3GT H.V.Rect. cap Pulse 2-7 14.7KV Measured with electrostatic voltmeter 

25 61,140T Damper 5 280 3 380 

26 5u4c Rectifier 4-6 375 AC 2-8 295 

27 5114G Rectifier 4-6 375 AC 2-8 295 

S'ATION SELECTOR SHOWN 
UN NUMBER POSurON 

2 ALL ELECTRICAL VALUES 
SHOWN ARE IN OHMS OR 

MME UNLESS OTHERWISE 
SPECIFIED 

INDICATES CHASSIS 
GROUND 

TYPE "5" R-F UNIT 
WITH UNTUNED INPUT 

CT 232-239 

CHASSIS CT 232, CT 236, 
CT 239, CT 240, CT 2)1 )1, 
CT 245, CT 246 I
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Ref. Part 
No. No. 

PARTS LIST FOR THE CT 244 AND CT 245 TELEVISION CHASSIS 

Description 

TIO1 360332-12 First Sound I-F Coil Assembly 
T102 360332-12 Second Sound I-F Coil Assembly 
T103 360332-13 Sound Discriminator Transformer 
T104 320027-3 Output Transformer 
T105 360332-3 First Video I-F Coil 
T106 360332-5 Second Video I-F Coil Assembly 
T107 360332-6 Third Video I-F Coil 
T108 360332-6 Fourth Video I-F Coil 
T109 320030-2 Vertical Blocking Oscillator Trans-

former 
T110 320024-2 Vertical Output Transformer 
T111 360402-1 Synchro-Guide Transformer 
T112 320035-1 High Voltage Transformer 
T113 300055-1 Power Transformer 
T114 360332-4 Fourth Video Cathode Trap 
L101 360332-11 Filament Choke Coil 
L102 360332-11 Filament Choke Coil 
L103 360332-10 Peaking Coil, Green 
L104 360332-15 Peaking Coil, Orange 
L105 360332-10 Peaking Coil, Green 
L106 360332-9 Peaking Coil, White 
L107 360332-16 Peaking Coil, Yellow 
L108 360330-7 Deflection Yoke Assembly 
L109 360401-1 Focus Coil 
LI 1 1 360358-1 Horizontal Linearity Coil 
L112 360340-1 Filter Choke, 60 ohms 
L113 360357-1 Width Coil 
L114 360332-14 Peaking Coil, Black 
C101 250088-46 Capacitor, Ceramic, 1000 mmf, 350V 
C102 250088-46 Capacitor, Ceramic, 1000 mmf, 350V 
C105 250201-7 Capacitor, Paper, .01 mfd, 600V 
C106 250088-46 Capacitor, Ceramic, 1000 mmf, 350V 
C107 250088-46 Capacitor, Ceramic, 1000 mmf, 350V 
C108 250088-46 Capacitor, Ceramic, 1000 mmf, 350V 
C111 250088-43 Capacitor, Ceramic, 36 mmf, 500V 
C112 250088-46 Capacitor, Ceramic, 1000 mmf, 350V . 
C113 250201-13 Capacitor, Paper, . 1 mfd, 600V 
C114 270023-10 Capacitor, Electrolytic, 25 mfd, 450V 
C115 250201-7 Capacitor, Paper, .01 mfd, 600V . 
C116 250159-87 Capacitor, Mica, 270 mmf, 500V   
C117 250201-7 Capacitor, Paper, .01 mfd, 600V 
C118 250159-96 Capacitor, Mica, 47 mmf, 500V 
C119 250201-13 Capacitor, Paper, . 1 mfd, 600V 
C120 250201-1 Capacitor, Paper, .001 mfd, 600V 
C121 250201-4 Capacitor, Paper, .0033 mfd, 600V 
C122 270027-8 Capacitor, Electrolytic, 20 mfd, 150V 
C123 250201-5 Capacitor, Paper, .0047 mfd, 600V 
C124 250088-46 Capacitor, Ceramic, 1000 mmf, 350V 
C125 250088-46 Capacitor, Ceramic. 1000 mmf, 350V 
C126 250088-46 Capacitor, Ceramic, 1000 mmf, 350V 
C127 250088-46 Capacitor, Ceramic, 1000 mmf, 350V 
C129 250088-45 Capacitor, Ceramic, 270 mmf, 500V 
C130 250088-46 Capacitor, Ceramic, 1000 mmf, 350V 
C131 250088-46 Capacitor, Ceramic, 1000 mmf. 350V 
CI32 250159-98 Capacitor, Mica, 100 mmf, 500V 
C133 250088-45 Capacitor, Ceramic, 270 mmf, 500V 
C134 250088-46 Capacitor, Ceramic, 1000 mmf, 350V 
CI35 250088-46 Capacitor, Ceramic, 1000 mmf, 350V 
C136 250088-46 Capacitor, Ceramic, 1000 mmf, 350V 
C137 250088-46 Capacitor, Ceramic. 1000 mmf, 350V 
C138 250088-45 Capacitor, Ceramic, 270 mmf, 500V 
C139 250175-3 Capacitor, Ceramic, .0015 mfd, 450V 
CI40 250159-44 Capacitor, Mica, 75 mmf, 500V 
C141 250088-46 Capacitor, Ceramic, 1000 mmf, 350V 
C142 250088-45 Capacitor, Ceramic, 270 mmf, 500V 
C143 250088-44 Capacitor, Ceramic, 5 mmf, 500V 
C144 250159-92 Capacitor, Mica, 10 mmf, 500V 
C145 250088-46 Capacitor, Ceramic, 1000 mmf, 350V 
C146 250160-61 Capacitor, Mica, 560 mmf, 500V 
C147 250201-11 Capacitor, Paper, .047 mfd, 600V 
C148 250201-13 Capacitor, Paper, . 1 mfd, 600V 
C150 250201-11 Capacitor, Paper, .047 mfd, 600V 
C151 250201-11 Capacitor, Paper, .047 mfd, 600V 
C152 270027-7 Capacitor, Electrolytic, 25 mfd, 50V 
C153 250172-1 Capacitor, Paper, . 25 mfd, 400V, 

With Strap 
C154 250201-11 Capacitor, Paper, .047 mfd, 600V 

Ref. Part 
No. No. 

C155 250159-98 
C156 250159-81 
CI57 250201-3 
C158 250201-5 
C159 250201-5 
CI60 250161-24 
C161 250201-13 
C162 250201-13 
C163 250201-10 
C164 250201-11 
C165 250201-3 
C166 250106-1 
C167 250151-21 
C168 250201-9 
C170 250201-7 
C171 250201-7 
C172 250160-15 
C173 250172-1 

C174 250201-11 
C175 250201-13 
C176 250201-11 
C177 250088-44 
C178 250173-1 
C179 250201-9 
C180 250159-87 
C181 250161-53 
C182 250129-15 
C183 250129-15 
C184 250173-1 
C185 250173-1 
C186 250172-3 

C188 250159-87 
C189 250201-11 
C200 270021-13 

C201 270021-16 

C202 270021-25 

C203 270021-24 

R101 230104-50 
R102 230104-6 
R103 230104-94 
R104 230104-50 
R105 230104-72 
R106 230104-78 
R107 230104-62 
R108 230104-78 
R109 230105-74 
R110A 230105-77 
R110B 230105-78 
R111 230104-86 
R112 230104-86 
R113 230104-86 
R114 230104-91 
R115 230104-110 
R116 230105-60 
R1I7 230104-98 
R118 230104-90 
R119 230104-91 
R120 230104-98 
R121 230104-98 
R122 230105-60 
R123 230104-74 
R124 230084-45 
R125 230104-62 
R126 230104-62 
R128 230104-74 
R129 230084-45 
R130 230104-62 
R131 230104-52 
R132 230104-62 
R133 230104-70 
R134 230084-45 

Description 

Capacitor, Mica, 100 mmf, 500V 
Capacitor, Mica, 180 mmf, 500V 
Capacitor, Paper, .0022 mfd, 600V 
Capacitor, Paper, .0047 mfd, 600V 
Capacitor, Paper, .0047 mfd, 600V 
Capacitor, Mica, 4700 mmf, 500V 
Capacitor, Paper, .1 mfd, 600V 
Capacitor, Paper, . 1 mfd, 600V 
Capacitor, Paper, .033 mfd, 600V  
Capacitor, Paper, .047 mfd, 600V 
Capacitor, Paper, .0022 mfd, 600V 
Capacitor, Trimmer, Horizontal Lock 
Capacitor, Paper, . 25 mfd, 400V 
Capacitor, Paper, .022 mfd, 600V 
Capacitor, Paper, .01 mfd, 600V 
Capacitor, Paper, .01 mfd, 600V 
Capacitor, Mica, 1800 mmf. 500V 
Capacitor, Paper, .25 mfd, 400V, 

With Strap 
Capacitor, Paper, .047 mfd, 600V 
Capacitor, Paper, . 1 mfd, 600V 
Capacitor, Paper, .047 mfd, 600V 
Capacitor, Mica, 5 mmf, 500V 
Capacitor, Ceramic, 500 mmf, 15,000V 
Capacitor, Paper, .022 mfd, 600V 
Capacitor, Mica, 270 mmf, 500V 
Capacitor, Mica, .01 mfd, 300V 
Capacitor, Paper, .05 mfd, 400V 
Capacitor, Paper, .05 mfd, 400V 
Capacitor, Ceramic, 500 mmf, 15,000V 
Capacitor, Ceramic, 500 mmf, 15,000V 
Capacitor, Paper, . 25 mfd, 600V, 

With Strap 
Capacitor, Mica, 270 mmf, 500V 
Capacitor, Paper, .047 mfd, 600V 
Capacitor, Electrolytic, 30-30-10 mfd, 

475V 
Capacitor, Electrolytic, 72 mfd, 

475V-50 mfd, 50V 
Capacitor, Electrolytic, 40-10-10-10. 

mfd, 475V 
Capacitor, Electrolytic, 40-30-10 mkt, 

475V 
Resistor, Carbon, 100 ohms, I(2W 
Resistor, Carbon, 2200 ohms, I 2W 
Resistor, Carbon, 470,000 ohms. I 2W 
Resistor, Carbon, 100 ohms, I • W 
Resistor, Carbon, 6800 ohms, i2W 
Resistor. Carbon, 22,000 ohms, I ,W 
Resistor, Carbon, 1000 ohms, I 21/Ti 
Resistor, Carbon, 22,000 ohms, I2W 
Resistor, Carbon, 10,000 ohms, 1W 
Resistor, Carbon, 18,000 ohms, 1W 
Resistor, Carbon, 22,000 ohms, 1W 
Resistor, Carbon, 100,000 ohms, 12W 
Resistor, Carbon, 100,000 ohms, I 2W 
Resistor, Carbon, 100,000 ohms, I 2W 
Resistor, Carbon, 270,000 ohms, I2W 
Resistor, Carbon. 10 megohm, I•,W 
Resistor, Carbon, 680 ohms, 1W 
Resistor, Carbon, 1 megohm, I2W 
Resistor, Carbon, 220,000 ohms, I 2W 
Resistor, Carbon, 270,000 ohms, I 2W 
Resistor, Carbon, 1 megohm, 
Resistor, Carbon, I megohm, ... 
Resistor, Carbon, 680 ohms, 1W . 
Resistor, Carbon, 10,000 ohms, qw 
Resistor, Carbon, 39 ohms, ! IA, 
Resistor, Carbon, 1000 ohms, ,I¡W 
Resistor, Carbon, 1000 ohms, !,(2W 
Resistor, Carbon, 10,000 ohms, 12.NW 
Resistor, Carbon, 39 ohms, I 2W 
Resistor, Carbon, 1000 ohms, I ,W 
Resistor, Carbon, 150 ohms. 1  

Resistor, Carbon, 1000 ohms, I • W 
Resistor, Carbon, 4700 ohms, I/2W 
Resistor, Carbon, 39 ohms, V2W 

CHASSIS CT 2)ti, CT 2/4 

PARTS LIST FOR THE CT 244 AN D CT 245 TELEVISION CHASSIS 
(Continued) 

Ref. Part 
No. No. Description 

R135 230104-52 Resistor, Carbon, 150 ohms, I2W 
R136 230104-62 Resistor, Carbon, 1000 ohms, I2W 
R137 230104-67 Resistor, Carbon, 2700 ohms, I ,W 
R138 230104-71 Resistor, Carbon, 5600 ohms, I ,w 
R139 230104-52 Resistor, Carbon, 150 ohms, 
R140 230104-62 Resistor, Carbon, 1000 ohms, 1 AV 
RI41 230104-67 Resistor, Carbon, 2700 ohms, I 2W 
R142 230104-91 Resistor, Carbon, 270,000 ohms, I •,W 
R143 230084-38 Resistor, Carbon, 10 ohms, I2W 
R144 230104-45 Resistor, Carbon, 39 ohms, 2W 

R145 230104-69 Resistor, Carbon, 3900 ohms, !.2W 
R146 220076-16 Control, Contrast 
R147 230104-54 Resistor, Carbon, 220 ohms, I '2W 
R148A 230105-80 Resistor, Carbon, 33.000 ohms, 1W 
R148B 230105-81 Resistor, Carbon, 39,000 ohms, 1W 
R149A 230105-71 Resistor, Carbon, 5600 ohms, 1W  
R149B 230105-71 Resistor, Carbon, 5600 ohms, 1W 
R150- 230104-102 Resistor, Carbon, 2.2 megohm, I•;W 
12151 230104-102 Resistor, Carbon, 2.2 megohm, I'2W 
R152 230105-85 Resistor, Carbon, 82,000 ohms, 1W 
R153 220076-7 Control, Brilliance 
R154 230104-74 Resistor, Carbon, 10,000 ohms, 1/2W 
R155 230104-85 Resistor, Carbon, 560,000 ohms, 1 
R156 230104-102 Resistor, Carbon, 2.2 megohm. I 2W 
R157 230104-86 Resistor, Carbon, 100,000 ohms, 1..W 
R158 230104-94 Resistor, Carbon, 470,000 ohms, I2W 
R159 220076-18 Control, AGC Threshold 
R160 230104-77 Resistor, Carbon, 18,000 ohms, 12W 
R161 230104-71 Resistor, Carbon, 5600 ohms, I •'2W 
R162 230104-96 Resistor, Carbon, 680,000 ohms, I (2W 
R163 230104-79 Resistor, Carbon, 27,000 ohms, I 2W 
R164 230104-98 Resistor, Carbon, 1 megohm, I(2W 
' R165 230104-54 Resistor, Carbon, 220 ohms, I 2W 
R166 230105-78 Resistor, Carbon, 22,000 ohms, 1W 
R167 230104-105 Resistor, Carbon, 3.9 megohm, I 2W 
R168 230104-58 Resistor, Carbon, 470 ohms, I2W 
R169 230104-78 Resistor, Carbon, 22,000 ohms, I ,W 
R170 230104-73 Resistor, Carbon, 8200 ohms, 12* 

R171 230104-73 Resistor, Carbon, 8200 ohms, I ,W 
R172 230104-76 Resistor, Carbon, 4.7 megohm, I2W 
R173 230104-98 Resistor, Carbon, 1 megohm, I 2W 
RI74 220076-12 Control, Vertical Speed 
R175 230104-86 Resistor, Carbon, 100,000 ohms, 1 ,W 
R176 230105-91 Resistor, Carbon, 270,000 ohms, I 2W 
R177 220076-5 Control, Height 
RI78 230104-83 Resistor, Carbon, 56,000 ohms, I ;VV 
R179 230105-59 Resistor, Carbon. 560 ohms, 1W 
R180 220076-20 Control, Vertical Linearity 
R181 230104-102 Resistor, Carbon, 2.2 megohm, ,W 
R182 230105-13 Resistor, Carbon, 1000 ohms, 1Vi 
R183 230104-69 Resistor, Carbon, 3900 ohms, I 2W 
R184 230104-50 Resistor, Carbon, 100 ohms, 1 2W 
R185 230104-50 Resistor, Carbon, 100 ohms, I 2W 
R186 230091-1 Resistor, Temperature Compensating, 

380,000 ohms, I 2W 
R187 230104-87 Resistor, Carbon, 120,000 ohms, I 2W 
RI88 220076-15 Control, Horizontal Hold 
R189 230105-91 Resistor, Carbon, 270,000 ohms, 1W 
R190 230094-225 Resistor, Carbon, 270,000 ohms, 1W 

Ref. Part 
No. No. 

RI91 230094-213 
R192 230095-211 
R193 230104-103 
R194 230104-73 
R195 230092-1 

R196 230104-73 
R197 230104-88 
RI98A 230105-90 
RI98B 230105-91 
R199 230104-74 
R200 230104-45 
R201 230104-89 
R202A 230105-54 
R202B 230105-54 
R203 240021-3 
R204 230104-95 
R205 220076-9 
R206 230105-98 
R207 220076-10 
R208 230104-89 
R209A 230105-62 
R209B 230105-62 
R210 220076-17 
R211 240044-1 
R212 240046-1 
R213 230105-72 
R214A 230105-77 
R214B 230105-78 
R215 240035-11 
R216 230105-50 

Description 

Resistor, Carbon, 180,000 ohms, 2W 
Resistor, Carbon, 150,000 ohms, 1W 
Resistor, Carbon, 2.7 megohm, 2W 
Resistor, Carbon, 8200 ohms, I2W 
Resistor, Temperature Compensating, 

100,000 ohms, 2W 
Resistor, Carbon, 8200 ohms, I 2W 
Resistor, Carbon, 150,000 ohms, ' 2W 
Resistor, Carbon, 220,000 ohms, 1W . 
Resistor, Carbon, 270,000 ohms, 1W 
Resistor, Carbon, 10,000 ohms, I2W 
Resistor, Carbon, 39 ohms, I2W 
Resistor, Carbon, 180,000 ohms, 12W 
Resistor, Carbon, 220 ohms, 1W 
Resistor, Carbon, 220 ohms, 1W 
Resistor, Carbon, 10,000 ohms, 10W 
Resistor, Carbon, 560,000 ohms, lxjW 
Control, Horizontal Centering 
Resistor, Carbon, 1 megohm, 1W 
Control, Vertical Centering 
Resistor, Carbon, 180,000 ohms, I 2W 
Resistor, Carbon, 1000 ohms, 1W 
Resistor, Carbon, 1000 ohms, 1W 
Control, Focus 
Resistor, Wire Wound, 520-520 ohms 
Resistor, Wire Wound, 555-245 ohms 
Resistor, Carbon, 6800 ohms, 1W 
Resistor, Carbon, 18,000 ohms, 1W 
Resistor, Carbon, 22,000 ohms, 1W 
Resistor, Wire Wound, 260 ohms, 11W 
Resistor, Carbon, 100 ohms, 1W 

R217 230104-83 Resistor, Carbon, 56,000 ohms, AlW 
R221 230104-79 Resistor, Carbon, 27,000 ohms, ,1,,2W 
R223 230066-558 Resistor, Wire Wound, 4.7 ohms, I7:2W 
R224 230066-558 Resistor, Wire Wound, 4.7 ohms, ! ,2W 
R225 240053-4 Resistor, Hi Voltage, 1.5 megohm 
R226A 230105-74 Resistor, Carbon, 10,000 ohms, 1W 
R226B 230105-74 Resistor, Carbon, 10,000 ohms, 1W 
R227A 230105-74 Resistor, Carbon, 10,000 ohms, 1W 
R227B 230105-74 Resistor, Carbon, 10,000 ohms, 1W 
R228 230104-78 Resistor, Carbon, 22,000 ohms, I 2W 
R229 220076-19 Control, Volume 
R230 230104-94 Resistor, Carbon, 470,000 ohms, 12W 
R231 230104-70 Resistor, Carbon, 4700 ohms, I2W 
J101 180060-1 Socket, External 
J102 180382-8 Connector, Speaker 
J103 180403-2 Socket, Octal Molded 
J104 180393-7 Socket, 6 Pin Molded 
J105 180393-10 Socket, 11 Pin Molded 
JI06 180393-9 Socket, 9 Pin Molded 
P104 180508-11 Plug, 6 Prong Molded 
P105 180508-16 Plug, 11 Prong Molded 
P106 180508-15 Plug, 9 Prong Molded 
SIO1 160206-1 Switch, 3 Position Wafer 
SI02 160192-1 Switch, Push Batton 
F101 18 Fuse, .25A, 250V . 
F102 180157-9 Fuse, 5A, 250V 
1. 180463-2 Anode Connector Assembly 
2. 700325-2 Tuner Unit Type "S" 
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This maintenance information covers Magnavox television receiver chassis CT-250 and CT-251. 

Chassis CT-250 is used in models which feature television only, and is similar to chassis CT-244 except-

ing for the differences listed below. 

Chassis CT-251 is used in models which include a radio chassis, and is similar to chassis CT-246 except-

ing for the differences listed below. 
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,ST SOUND - F 2N 6BAE D SOUND 3R0 SOUND I- F 
54 VS 06 
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— 1-1 1102 
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CT 250, 251 

Chassis 

C179, .033 mfd capacitor, part No. 250201-10. 

Picture tube is 19AP4. 

CT 244, 246 

Chassis 

(1) C179, .022 mfd capacitor, in horizontal 

linearity circuit, part No. 250201-9. 

(2) Picture tube is 16EP4 or 16AP4. 
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PART I 

DESCRIPTION 

Magnavox Television chassis number CT 247, 248 and 249 are direct view chassis with self contained power 

supplies. All include an intercarrier I-F system. Their differences are outlined in Part III of this manual. 

The advanced design of these receivers provides equivalent or better performance comparing to any exist-

ing television receiver regardless of the tube complements involved. Technical features include: 

• Direct-coupled video amplifier, which eliminates the need for D-C reinsertion and provides 
better noise immunity. 

• Intercarrier I-F amplifiers for ease of alignment, simplified tuning, increased stability, reduced 
phase discrepancies, and freedom from the effect of oscillator drift. 

• Discriminator-type horizontal automatic frequency control. 

• Ratio-detector type sound detector. 
• Cathode modulation of the picture tube. 

• Minimum number of operating controls. 
• MAGNALOK horizontal AFC circuit. Frequency control is accomplished by comparing the 

sine wave oscillator frequency with the sync pulses. The result is applied to a reactance tube, 
which in turn controls the oscillator frequency. 

TUBE COMPLEMENT 

aR-F Amplifier   

bConverter   

Oscillator   

I-F Amplifier   

I-F Amplifier   

I-F Amplifier   

Video Det. and Sync Leveler   

Video Amplifier   

Sound I-F Amplifier   

Ratio Detector   

e-dlst Audio Ainpl. and AGC Clamp  

dAudio Output   

Note A 

Note B 

Note e 

Note D 

Note E 

Note F 

6AK5 12AU7 AGC Det. and Pre Sync Sep. 

6AG5 12AU7 AGC Ampl. and Sync Ampl. 

6AB4 6AN7GT Vert. Sync Clipper and Multi-Vib. 

6AG5 6SN7GT Vert. Sync. Clipper and Multi-Vib. 

6AG5 6AL5 AFC Detector 

6AG5 6AU6  AFC Reactance 

6AL5 6SN7GT Hor. Sine Wave Osc. and Disch. 

6AU6 6BG6G  Hor. Output 
6AU6 6W4GT  Damper 

6AL5 1B3GT H V. Rectifier 

6AV6 5U4G L. V. Rectifier 

6K6GT G el2LP4  Picture Tube 

fl2KP4  Picture Tube 

6AK5 used in early models only. 6BC5 used in 
later models may not bé used as replacement for 
6AK5. 

6AG5 used in early models only. 6BC5 used in 
later models may be used as replacement for 6AG5. 

bC4 used in CT-248 as AGC clamp. 

6AV6 and 6K6GT/G not used in CT-248 

Used in CT-247 chassis only. 

Used in CT-248 and CT-249 chassis. 

GENERAL DESCRIPTION 

300 Ohm—Antenna Input IMPEDANCE Speaker Voice Coil 3.2 Ohms 

195 W. at 117 V., 60 C. P. S.  POWER Audio-2.5 W. Undistorted, 4 W Max. 

Chassis 17"x133/4"x91/4 " SIZE Picture-8 29/ 32"x11 1/4 " 

C1-!ASSIS CT 2/4.7, 
CT 243, CT 249 
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CHASSIS CT 247, 
CT 248, CT 24c 
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RECEIVER OPERATION INSTRUCTIONS 
CT 247 AND 249 CT 248 

1. Turn the PICTURE OFF-ON control to the 1. Turn OFF-ON BASS control on the radio re-

right, about one-half turn. ceiver to the right, about one-half turn. 

2. Adjust the CHANNEL SELECTOR to the de- 2. Set the INPUT SELECTOR SWITCH on the 

sired channel number. radio to TV. 

3. Adjust the FINE TUNING control for best 3. Turn the PICTURE OFF-ON control to the 

picture quality. 

If the Fine Tuning Control is improperly ad-

justed, the picture may be blurred or streaked, or 
the sound reproduction may have a "buzzing" 

sound. 

4. The PICTURE OFF-ON control adjusts the 

picture brightness. It should be set for the most 

pleasing picture. 

right about one-half turn. 

4. Adjust the CHANNEL SELECTOR to the de-

sired channel number. 

5. Adjust the FINE TUNING control for best pic-

ture quality. 

6. Adjust PICTURE OFF-ON control for most 

pleasing picture. 

5. The SOUND control adjusts the volume of 7. Adjust the VOLUME, BASS and TREBLE con-

sound reproduction. trois for the desired TV sound reproduction. 

A picture framing control is located at the rear of 

the instrument, and is identified by a small control 

knob. It may be necessary to reset this control should 

the picture roll. Turn it to the left so the roll is 

downward, then advance it to the right until the pic-

ture stops moving. 
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PART III 

TECHNICAL SPECIFICATIONS 

CHASSIS DIFFERENCES 

Chassis Picture Tube Ion Trap Audio Amplifier 

CT-247 12LP4 360404-2 On TV Chassis 

CT-248 12KP4 None Uses audio in 
radio chassis 

CT-249 12KP4 None On TV Chassis 

These chassis are very similar, and differ only in 
the audio stages and the picture tubes used. 

The CT-247 is used in models which feature tele-
vision only, and is designed for a 12LP4 picture tube. 

It uses a 6K6GT /G audio power amplifier, and the 

triode section of a 6AV6 as an audio amplifier. It also 

uses the diode section of the 6AV6 as AGC Clamp. 

The C-248 is used in models which include a radio 
chassis, and has no audio amplifier or speaker. AGC 

clamping is accomplished by a 6C4. The picture tube 
is a 12KP4. 

The CT-249 is the same as the CT-247 except that 
it uses a 12KP4 picture tube. 

R-F UNIT 

The R-F Unit consists of an R-F Amplifier, an 
Oscillator and a Converter or Mixer. A 12-position 
switch selects the proper antenna, R-F amplifier, os-

cillator and converter tuned circuits for the desired 
television channel. The oscillator frequency may be 

further adjusted by means of the fine tuning control, 
which is a variable dielectric capacitor. 

I- F AMPLIFIERS 

The three I-F amplifiers are stagger turned for 
simplicity, for increased stability, and for ease of 

alignment. This last feature is further emphasized 

by the fact that there are no traps to adjust, or to 
affect the frequency of the other coils. 

The first I-F plate coil and the second I-F grid coil 

are bi-filar wound , ( in the same direction) on the 

same coil form, which is tuned with an adjustable 
iron core. Coupling between stages is by the ca-
pacity and inductive coupling between windings. 

The same conditions exist between the second I-F 

plate coil and third I-F grid coil, and the third I-F 
plate coil and detector primary coil. 

The I-F passband is 3 Mc. wide. The audio carrier 

dlummommommium.,  
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is approximately 25 db down on the curve, and the 

video carrier is 6 db down on the curve. 

DETECTOR 

The detector operates in the conventional manner, 

:.-nd also detects the 4.5 Mc. beat between the video 
I-F and sound I-F carriers. As these carriers result 

from crystal controlled carrier frequencies at the 

television transmitter, their resultant 4.5 Mc. beat is 

much more stable than if it were produced by beat-

ing the sound carrier with a local oscillator. 

VIDEO AMPLIFIER 

The video amplifier is direct coupled, and elim-

in tes the necessity for DC reinsertion. As the out-

put from the detector is negative, noise pulses chive 

the video amp:ifier tube beyond cut-off, so it also 

acts as a noise limiter. The output from the amplifier 

is in a positive direction, so the signal is applied to 

t:-.e picture tube cathode. This is identical to grid 

modulation with a negative signal. The DC bias on 

the picture tube governs the brightness of the tube, 

and is adusted by the PICTURE CONTROL. 
SYNC CIRCUITS 

The Pre Sync Separator provides a boost of verti-

cal pulses, and the triode section of the AGC Detec-

tor provides a boost of horizontal pulses. The com-

bined output from these stages is amplified by the 
Sync Amplifier, held at a predetermined level by the 

Sync Leveler, and the desired pulses are accepted 
by the Sync Clipper. 

VERTICAL DEFLECTION 

The vertical pulses are separated by the integrat-

ing network, and used to synchronize the Vertical 

Multivibrator and Output stages, which provides 
the necessary vertical deflection. 

AUTOMATIC GAIN CONTROL 

A rectified DC voltage is taken from the cathode 

of the AGC Detector, amplified by the AGC Ampli-

fier, nd used to bias the first and second I-F ampli-
fiers and the R-F amplifier. The operating ran7e of 

this bias is controlled by the AGC SET CONTROL. 

AUTOMATIC FREQUENCY CONTROL 

When "free running." the Hori7ontal Sine Wave 

Oscillator operates at a frequency approximately 
correct for horizontal scanning. The sine wave is 

applied through T105, to the plates of the AFC De-

tector 180° out of phase. The horizontal sync pulses 
are applied to the center tap of the plate winding of 

the transformer, and appear at the plates of the AFC 

Detector in phase. When the oscillator operates in 
synchronism with the transmitter, the pulses appear 

on the sine waves as one plate goes through zero 

voltage in the negative direction, and as the other 
plate goes through zero voltage in a positive direc-

tion. Because the sync pulses appear when both 

plates are at zero voltage, there is no change in the 

operation of the circuit. However, if the oscillator 

changes in frequency, the sync pulses at the detector 

plates do not appear when the oscillator voltage is 
zero, but at a point on each sine wave either before 

or after it goes through zero. As the sine wave on one 

plate is of opposite polarity from the other, and as 

the sync pulse on one plate is of the same polarity 

as the other, the sync pulse will add to the sine wave 

that is positive, and subtract from the one that is 

negative. This condition will produce a voltage un-

balance in the cathode circuit of the AFC Detector. 

This voltage is applied to the grid of the Horizontal 

Reactance tube, thereby controlling the variable re-

actance in shunt with the horizontal oscillator tank 

circuit. This causes the Horizontal Sine Wave Os-

cillator to change frequency in such a direction so as 

to come back into exact synchronism. 
PLATE I PLATE 2 

OSCILLATOR SINE WAVE , N PHASE WITH SYNC PULSE 

HORIZONTAL DEFLECTION 

The horizontal sine wave oscillator has in its plate 
circuit an inductance that is shock excited. This in-

ductance is damped so that its natural frequency of 

oscillation is damped out in considerably less than 

one horizontal line. The initial positive excursion is 

applied to the grid of the discharge tube. This tube 

then draws heavy current for a very short period. 

The plate potential decays very abruptly. Because of 

the peaking resistor in its plate circuit, the discharge 
condenser does not discharge as much as the plate 

potential decays. When he tube stops drawing 

current, its plate potential returns to the potential of 

the discharge condenser. This condenser then pro-

ceeds to charge at the rate determined by the circuit 

time constant. This saw-tooth wave, with its peak-

ing, is then applied to the horizontal output grid. 

SOUND 

As previously mentioned, the Video Detector pro-

duces, in addition to its conventional function, a 4.5 

mc. beat between the sound I-F and the video I-F 

carriers. This is amplified by the video amplifier 

and removed from its plate circuit by T108. It is 

again amplified by the Sound I-F, and its audio com-

ponent removed by the Ratio Detector, which is 

essentially immune to amplitude modulation. The 

resultant audio frequencies are applied to the 1st 

Audio Amplifier in the CT-247 and CT-249, or to 
the audio amplifier of the associated radio receiver 

for the CT-248. The Audio Output stage of CT-247 

and CT-249 is a conventional power pentode, operat-

ing into an output transformer and speaker. 
PLATE I PLATE 2 

OSCILLATOR SINE WAVE OUT or PHASE WITH SYNC PULSE 

PART IV 

PRELIMINARY ADJUSTMENTS 

The CT-247, CT-248 and CT-249 television instru-

ments are shipped completely assembled, with the 

picture tube installed. All that is necessary for in-

stallation is the proper location, adjustment of the 

various controls, and removal of the back cover for 

adjustment of the ion trap on the 12LP4 (the 12KP4 

requires none) and adjustment of the cabinet an-

tenna. A check should be made that all tubes are 

properly seated, and the red shipping bracket re-
moved from the focus coil and deflection yoke 

assembly. 

The safety glass, mask, filter and frame constitute 

an assembly, which is easily removed for access to 

the picture tube by removal of the two angle brackets 
above the control panel. 

The chassis is held in the cabinet by six mounting 

screws through the bottom. 

SETTING UP FOR OPERATION 

(a) Tune in a television station and adjust the fine 

tuning control for best picture quality. At this point, 
tuning should be for the best detail or clearest pic-

ture. It is possible to tune for maximum audio out-

put, but such an adjustment is incorrect for this type 

of receiver. 

(b) Adjust the AGC Set Control on the rear panel 

and the Picture Control on the front panel alter-
nately for proper contrast. A standard test pattern 

is necessary for this adjustment in order to observe 

correctly the various degrees of black, grey, and 

white. It is also necessary to switch to all available 
channels in order to arrive at a good average con-

trast. Once set, only the front panel control need be 
used. 

(c) If horizontal linearity is unsatisfactory, turn 
the Horizontal Drive Control as far as possible with-

out causing crowding of the right side of the picture. 

This position provides maximum high voltage to the 

picture tube. Too much drive will cause a bright 

vertical line about I 3 from the left side of the raster. 

Then adjust the Horizontal Linearity Ccil to im-
pr-ove linearity. 

(d) Height and Vertical Linearity Adjustment. 

Adjust the Height Control until the picture just fills 

the mask vertically. Adjust the Vertical Linearity 

Control until the test pattern is symmetrical from top 

to bottom. Adjustment of either control will require 

readjustment of the other. 

(e) Rotate the Vertical Hold Control, located on 

the rear panel, until the picture slowly moves in a 

downward direction ( A). Then reverse the rotation 

of the control slowly until the picture falls into sync 

(direction B). Switch off channel and then switch 

back on the channel. The picture should fall into 

sync immediately. It is possible that the picture 

may pull into sync slowly. If this occurs, rotate the 

Vertical Hold Control a bit more in direction (B) 

noted above. Switching from channel to channel 

should now produce immediate vertical synchronism. 

(f) Functions of the Sound, Focus, and Horizon-

tal Centering controls are conventional. Vertical 

centering is accomplished by tilting the focus coil. 

Earlier models had no Width Control, but it was 

later added, inside the high voltage compartment. 

It should be adjusted so that the picture just fills the 

mask horizontally. 

(g) Horizontal Hold Adjustment. If the receiver 

does not snap into horizontal sync immediately on 

being switched to a picture channel, but instead it 

slowly pulls in as indicated by diagonal blanking 
bars which slowly reduce in frequency until the pic-

ture snaps into synchronism, the following adjust-

ment should be made. Remove the horizontal AFC 

Discriminator tube (type 6AL5, V108) and adjust 

the Horizontal Hold Control until the picture slowly 

moves back and forth with the blanking bar vertical. 
Now replace the horizontal AFC Discriminator tube. 

The picture should then fall into horizontal sync 

immediately on switching from channel to channel. 

(h) Horizontal Phasing. If step G does not pro-

vide immediate horizontal synchronism, it is possible 

that the horizontal phasing is incorrect. The bottom 

cover must be removed from the cabinet for this ad-

juF cment. Adjust the ( phasing) core of the hori-

zontal AFC and oscillator transformer, front of 

transformer, until there is 1/4  inch of blanking visible 

on the right hand edge of the picture. This adjust-

ment is located inside the chassis, at the opposite 

end of the coil from the Horizontal Hold Control. 

CHASSIS CT 2)47, 
CT 24'8, CT 2)49 
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If the adustment ( H) resulted in any great adjust-

ment of the phasing core, repeat the procedure cov-

ered in ( g). 

(i) Cabinet Antenna Adjustment. An indoor an-

tenna is built into the television cabinet for use in 

areas where receiving conditions are favorable. In 
some models the antenna is rotatable, and has a. 

switch on the back cover. On some stations, recep-

tion will be better with the switch in one position, 

and on others it will be better in the other position, 
due to the direction of the television stations from 

the receiver. 

The antenna can be rotated by the serviceman and 
should be set for best all around performance. The 

switch provides a shift in the main pickup lobe of as 

much as 30° on some channels, and is the only an-

tenna adjustment to be used by the customer. The 

serviceman should so orient the antenna so that with 

one switch position or the other, all signals are re-

ceived with maximum clarity. The customer should 

then be instructed, for example, to have the switch 

pushed to the left for channel 2, 7 and 9, and to the 

right for 5 and 11, or whatever the case may be. 

The suggested procedure for antenna adjustment 

is as follows: 

1. Tune in a station and rotate the antenna 

through 360° for maximum signal and minimum 

ghosts. 

2. Snap the antenna switch and re-orient the an-

tenna through 360° for best picture. Compare the 

results of each of these tests and make a mental note 

of antenna position and switch positions for best 

performance. 

3. Repeat these tests for each of the other chan-

nels, making note of the antenna and switch posi-

tions for best results on each channel. 

4. The final position for the antenna shall be that 

compromise which receives the majority of stations 

with best picture, regardless of switch position. The 

customer then can change the switch for various 

channels in order to get the best possible picture. 

In other models, the cabinet antenna consists of a 

fixed antenna in the top of the cabinet and a power 
line antenna. The fixed portion is primarily designed 

for use on high channels, and the power line antenna 

is for low channels. However, they may be used 

separately or together, depending on local conditions. 

Each should be tried on all available channels, and 

that antenna or combination giving best results 
should be selected. 

1. Connect the power line antenna lead ( the grey 

wire extending from the rear of the chassis) to first 

one and then the other terminal on the antenna ter-

minal board, tune for all local stations, and note 

which gives the better result. 

2. Remove the power line antenna lead from the 

terminal board, connect the cabinet antenna lead to 

first one and then the other antenna terminal, tune 

for all stations, and note the results. 

3. Connect the power line antenna and the cabinet 

antenna leads to the terminal board, tune for all 

stations, and note the results. It may be necessary 

to reverse the connections for the best compromise 

of pictures. 

PICTURE TUBE REPLACEMENT 

Should it become necessary to replace the picture 

tube, it should be done in the following manner. Re-

move the chassis from the cabinet. Then remove the 

tube socket and the ion trap from the rear of the 

tube. Loosen the lock nut that secures the support 

strap over the bell of the tube, and loosen the clamp-

ing screw. Remove the high voltage anode connec-

tor. Remove the tube supports at the bottom front 

of the tube, and lift out the tube. 

Replace with another tube. Replace the tube sup-

ports at the bottom front of the tube. Loosen the 

wing nuts on the yoke mounting bracket and push 

this assembly as far forward on the picture tube as 

possible. The end result should have the tube up 

against the bottom front tube supports, the yoke 

against the bell of the tube, the grounding springs 

on the yoke assembly making contact with the 

grounding coating on the picture tube, and the neck 

of the tube parallel to the deck of the chassis. The 

wing nuts should now be tightened, as should the 

tube clamp. Replace the chassis in the cabinet. 

PART V 

ALIGNMENT 

I-F ALIGNMENT 

TEST EQUIPMENT 

For proper television alignment, it is recommended 
that the following test equipment be available: 

1. R-F Sweep Generator meeting the following 
requirements: 

a. Frequency range 18 to 30 Mc. 
40 to 90 Mc. 
170 to 225 Mc. 

b. Sweep width adjustable from 1 to 12 Mc. 

c. Output at least . 1 volt maximum. 

2. Cathode Ray Oscilloscope-wide band vertical 
deflection. 

3. Electronic Voltmeter with high voltage probe. 

4. 500K potentiometer with clip leads. 

5. Signal generator to cover the following fre-
quency ranges: 

I-F range from 19.75 Mc. to 27.75 Mc. 

R-F range from 45.25 Mc. to 215.75 Mc. 

Channel 
No. 

2 

3 

4 

Band Width 
(Mc.) 

54-60 

60-66 

66-72 

5 76-82 

6 82-88 

174-180 

8 180-186 

9 186-192 

10 192-198 

11 198-204 

Picture 
Carrier 

55.25 

61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

Sound 
Carrier 

59.75 

65.75 

71.75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

Local 
Oscillator 

81 

87 

93 

103 

109 

201 

207 

213 

219 

225 

12 204-210 205.25 209.75 231 

13 210-216 211.25 215.75 237 

10% TILT NOMINAL 

10% VALLEY 

22.75 M.C. LIMIT 

25.75 M.C. 

25.75 M.C. 

Nominal Alignment Curve 

25.75 M.C. 

Fringe Area Alignment Curve 

VIDEO I-F ALIGNMENT 

For proper alignment, the bias on the first and sec-

ond • I-F grids must be maintained at -4 volts. This 

may be accomplished by either of two approved 

methods. 

(a) A battery with a potentiometer across it may 

be connected from the grid return of either 

tube to ground, and adjusted to -4 volts. 

(b) A potentiometer of 500K ohms may be con-

nected across the AGC amplifier tube V121 

from plate ( pin 6) to cathode (pin 8), and ad-

justed to give a -4 volt reading at the I-F 

grid return. 

A convenient method for injection of the signals 

necessary for alignment is to place a tight-fitting un-

grounded tube shield over the converter tube (middle 

tube on the R-F Unit), and connect the signal gen-

erator cr sweep generator to it. 

1. Connect oscilloscope to the high side of the de-

tector load resistor R-109, 3300 ohms (junction 

of R-109 and L-102), and to chassis ground. A 

10K resistor in series with the scope probe will 

prevent radiation and feedback. 

2. Tune the converter plate transformer for maxi-
mum at 22.75 Mc., using a modulated signal. 

3. Tune the first I-F transformer T-101 for maxi-

mum at 23.4 Mc. 

4. Tune the second I-F transformer T-102 for 

maximum at 25.2 Mc. 

5. Tune the third I-F transformer T-103 for maxi-

mum at 25.3 Mc. 

CHASSIS CT 247, 

CT 248, CT 249 

6. Remove the I-F signal generator and tube 

shield and connect the R-F Sweep Generator 

to the antenna terminals. 

7. Set the receiver and R-F Sweep Generator to a 

high channel, because those are more broad 

and flat topped. 

8. The I-F transformers can now be retouched if 

necessary in order to obtain a standard re-

sponse curve, with the picture carrier at 50'; 

of maximum response, and the 3 Mc. marker 

(22.75 Mc.) also at 50'' . 

The converter coil will correct the low fre-

quency side, as will T-103 correct the high fre-

quency side when necessary. Proper position 

ing of the markers on the response curve is im-

portant since no traps are used. T-101 will 

control the tilt of the response curve. 

9. All twelve channels should be checked for 

alignment. The nominal curve shall have a tilt 
of 10'. with re.spect to the base line of sweep. 

The low limit of tilt is shown in the above curve. 

SOUND I-F ALIGNMENT 

Test equipment required: 

4.5 Mc. Signal Generator, A-M Modulated 

4.5 Mc. Sweep Generator 

Oscilloscope 

VTVM ( Voltohmist type) 

Crystal Detector ( Assembly diagram shown below) 

Tapped Resistor and Clip Assembly (two 22,000 ohm 

5'; resistors in series with a clip lead at each end) 

1. Connect the signal generator to pin 1 of V-104 
and chassis, and set frequency at 4.5 Mc. 

2. Connect XTAL detector to the kinescope end 
of L-105 and chassis. Connect Scope or VTVM 
across output of XTAL detector. Adjust bot-
tom slug of T-108 for minimum response. 

3. Clip tapped resistor from pin 7 of V-114 to 
chassis. Connect VTVM minus lead to the re-
sistor tap, and the probe to junction of R-149 
and R-150. Align slugs top of T-108 and bottom 
of T-109 for maximum response. 

4. Adjust top slug of T- I09 for approximately 
volt, then readjust bottom slug of T-109. 

for maximum reading. 

5. Adjust top slug of T-109 for zero. 

6. Remove signal generator and apply sweep 
generator to pin 1 of V-104 and ground. Re-
move tapped resistor and connect scope to 
junction of R-149 and R-150 and chassis 

©John F. Rider 
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ground. Check the curve for symmetry as 
shown on the following curve: 

7. Touch up only if necessary top slug of T-109 
to obtain proper curve. 

R- F UNIT ALIGNMENT, TYPE " S" TUNER 

CONVERTER 
COIL 22.75 

CHANNEL2 PIC 
OSCILLATOR 

CHANNEL 3- 

CHANNEL 4 

CHANNEL 51-- 

CHANNEL 6 

CHANNEL 7 

VARIABLE DIELECTRIC 

FINE TUNING 

FRONT VIEW RF UNIT 

RF PL IrE R 

MIXER 

OSCILLATOR 

TEST POINT 

r I CHANNEL 13 

•  i CHANNEL 12 

46-11.2---- CHANNEL II 

CHANNEL8 

CHANNEL 9 

OSCILLATOR ALIGNMENT 

The criteria of proper oscillator alignment is that 

the combination of the assigned video carrier and 

the local oscillator produce a signal that falls at the 

25.75 Mc. marker point on the overall I-F curve. 

Adjustment should be made only when the fine 

tuning control tunes in the extreme clockwise or 

counterclockwise position from its center, or if it will 

not tune at all within its tuning range. Such a con-

dition may be brought about by changes in the in-

ductance of the oscillator coils or changes in the cir-

cuit capacitance which might occur when the oscil-

lator tube is replaced. 

1 o 
m••• «MD 

The oscillator coils are tunable by means of slug-

adjustments, accessible from the front of the chassis. 

Alignment of one does not appreciably effect the tun-

ing of the other coils. 

Alignment may be accomplished by two approved 

methods. By the first, a video carrier frequency is 

coupled to the antenna, which produces an I-F sig-

nal, and another I-F signal is coupled to the first I-F 

tube. If the oscillator is properly aligned, the two 

will produce a zero beat visible at the video detector. 

By the second method, television signals are tuned 

REAR VIEW RF UNIT 

 MIXER 

RF MIPLIFIER 

ANTENNA 
INPUT 

GROUNDING • 
STRAP 

- 21CSV 

A6C 

CONVERTER 
COIL 22.75 IC. 

TO 1ST IF 
AMFUFTER 

GROUNDING 
STRAP 

in, and the oscillator coil for each channel is adjusted 

so tuning occurs at mid-range of the tuning control. 

The detailed procedures follow: 

FIRST METHOD 

Remove the 1st I-F tube. 

(1) Connect an oscilloscope across the video de-

tector load resistor. 

(2) Loosely couple an unmodulated signal to the 

first I-F, and set the frequency at 25.75 Mc. 

(3) Connect another signal generator to the an-

tenna leads, and tune it to the video carrier frequency 

of the channel to be aligned. Rotate the channel se-

lector to the correct position. Rotate the fine tuning 

control until a zero beat is noticed. If the zero beat 

does not occur at the mid-range of the fine tuning 

control, adjust the oscillator tuning slug for that 
channel. 

SECOND METHOD 

(1) Connect the television antenna to the antenna 

terminals of the receiver. 

(2) Tune in the signal on all available channels. 

If the best picture does not occur at mid-range of the 

fine tuning control, adjust the oscillator slug for that 

channel. 

OSCILLATOR ALIGNMENT 

The oscillator coils in this R-F unit are all tunable 
by slug adjustments. The order of alignment is from 
channel 6-2, 13-7, 6-2 and 13-7. The repeated adjust-

ment is necessary to correct any detuning caused by 
the capacity change due to slug adjustments of adja-
cent coils. 

1. Set the sweep generator and channel switch to 
No. 6 channel. Adjust as outlined in instruc-
tions for untuned input tuner. 

2. Proceed through channels 5-2 in the same man-
ner. 

3. Align channels 13-7. 

4. Proceed as above through channels 6-2 and 
13-7, and retouch if necessary, 

ANTENNA, R-F AMPLIFIER AND CONVERTER 

ALIGNMENT 

There are three variables which will give the de-
sired pattern. If the antenna coil ( wafer nearest the 
rear of the tuner) is first expanded, then the grid coil 
and finally the plate coil is expanded, the proper pat-
tern will appear. These coils must be very carefully 
adjusted with only slight movement, particularly the 
plate coil. The final pattern is obtained by working 
back and forth between these three coils. 

1. Remove the AGC rectifier-amplifier tube and 
connect bias control. 

2. Connect sweep generator to antenna terminals, 
using a balanced resistor network if generator 
has unbalanced output cable. Connect scope 
to terminal provided on the tuner. 

3. Set the sweep generator and channel switch to 
No. 13 channel. If the coils are very badly 
aligned, the pattern on the scope will probably 
be either of these: 

The meaning of "A" is that some coils must be 
opened up. The meaning of "M" is that some 
coils should be closed or squeezed together. 

4. When they are far off from their proper tuning, 
all three coil circuits have their main affect on 
pattern height, so tune for increasing height of 
the pattern. 

5. As a coil is changed, one side of the picture 
will get higher and then a hump will start to 
move across the screen. 

If the first pattern was like " A", the next will 
be "B" and then " C" as the coil is opened. If 
the first pattern was like "M", the next will be 
"N" and then "0" as the coil is closed. When 
the hump, due to the tuning of that coil, is be-
tween the markers, it indicates that this coil is 
very close to where it should be. So leave it and 
immediately go to another coil. 

6. The side of the picture which is higher indi-
cates what to do to the next coil. In "C", the 
left hand side is higher, which indicates that 
said coil should be opened. In "0", the right 
side is higher, indicating that said coil should 
be closed. A picture similar to "D" or "P" 
should be then obtained. 

The fact that there are now two humps in the 
pattern shows that both converter wafer and 
R-F wafer are tuned nearly right. If picture 
height is near what it should be with the scope 

settings unchanged, the antenna wafer is near 
correct. It should be adjusted a bit to see if 
pattern height improves. 

7. When all three coils are nearly tuned, the an-

tenna wafer controls the tilt, the RF wafer con-
trols the left hand hump, and the converter 
wafer controls the right hand hump. Adjust 
them for a perfect flat pattern channel 13 
as below. 

on 

8. Proceeding through channels 12, 11, 10, etc., the 
pattern will change slightly as shown .below. 
In general, three things occur: ( 1) tilt, ( 2) 
hump too far left,-or ( 3) hump too far right. 

TILT 
H 

HUMP TOO LEFT HUMP TOO RIGHT 

For right tilt as in " F", press down the loops 
on the antenna wafer. For left tilt as in "G", 
pull up the loops on the antenna wafer. For 
hump to left as in " H", push down on the loops 
on the R-F wafer. For hump to right as in " I", 
use icuil and sLiewdiiver and pull out channel 
12 or channel 7 loops on converter wafer. 

9. Combinations of detuning also occur. 

HUMP TOO LE F T HUMP TOO LEF T HUMP TOO RIGHT 
LEFT TILT RIGHT TILT LEFT TILT 

RUMP TOO RIGHT 
RIGHT TILT 

In these cases, two wafers must be adjusted to 
bring in the best picture. For a case like "J", 
R-F wafer must be adjusted to bring in the 
hump and antenna wafer to correct the tilt. In 
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a case like "Q", the converter wafer should be 
adjusted to bring in the hump and the antenna 
iwafer to correct the tilt. In combination cases 
like these, where the antenna wafer and one of 
the other two must be adjusted, always adjust 
the antenna wafer for tilt correction after all 
adjustments have been made on the other two 
wafers. 

10. It is best to prevent the left hump from going 
so far to the left that it cannot be brought back, 
or the tilt to become so bad that it cannot be 
corrected. If the best possible pattern is ob-
tained on each successive channel, then proper 
adjustment of the next one will always be 
within its range. 

11. When both coils are near to proper tuning, a 
slight adjustment of either R-F or converter 
wafer will give a flat pattern, with very little 
tilt, and the humps right on the markers; but 
only the correct coil will give this correct pat-
tern shape plus best pattern height. 

ANT 

t. 0 

TYPE "S" R-F UNIT, CT 247-248-249 

©John F. Rider 

When the pattern is like " S" on a low band, 
opening a coil on either wafer will move the 
pattern to the right, but try both slightly and 
make the final adjustment by opening that coil 
which causes the pattern to become higher as 
it moves toward the right. 

The pattern on all channels 
is approximately as shown 

Carriers (sound and 
video) must be 
above the 70% 
amplitude point 

Maximum of 30% 
differential between 
peak and valley 

CHASSIS CT 247, 
PART VI CT 248, CT 2)49 

CT 247, 248, 249 VOLTAGE CHART NO SIGNAL INPUT 
Measurements made with receiver operating on 117 volts, 60 cycles AC, with "Voltohmist" type VTVM, between indicated 
terminal and chassis ground, unless otherwise noted. 

Tube 
No. 

Tube 
Type 

_ 

Function 

Plate Screen Cathode Grid Notes 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

1 6AK5 RF Ampl. 5 125 6 115 2-7 0 1 —.25 *1 

2 6AG5 Mixer 5 185 6 107 2-7 o 1 —1.6 *2 

3 6AB4 Oscillator 1 185 7 2 6 —4.3 *2 

101 6AG5 1st IF Ampl. 5 124 6 124 7 .15 1 —.7 

102 6AG5 2nd IF Ampl. 5 123 6 123 7 .55 1 —.7 

103 6AG5 3rd IF Ampl. 5 122 6 122 7 1.25 1 0 

119A 6AL5 Video Det. 7 —105 1 —105 

104 6AU6 Video Ampl. 5 —37 6 34 7 —105 1 —105 *3 

105 12L(K)P4 Kinescope x 9.0 KV 10 235 11 —37 2 0 to 
—105 

*4 

106A 12AU7 AGC Det. 1 226 3 —14 2 —37 *5 

121A 12AU7 AGC Ampl. 6 ---3.6 8 —51 7 —73 

106B 12AU7 Pre Sync Sep. 6 221 8 —13.7 7 —37 *5 

121B 12AU7 Sync Ampl. 1 100 3 1.9 2 0 

119B 6AL5 Sync Lev. 2 —26 5 o 
107B 6SN7 Sync Clip. 2 234 3 —18.5 1 —24 

107A 6SN7 Vert. MV. 5 15 6 —105 4 —130 

120 6K6 Vert. MV. & Output 3 218 4 218 8 —64 5 —84 

108 6AL5 AFC Det. 2 & 7 —19.5 1-5 o 
109 6AU6 Reactance 5 240 6 124 7 2.6 1 0 *6 

117A 6SN7 Horiz. Osc. 2 222 

8 168 

à 

6 

3 

.1 

—109 

—96 

1 

4 

5 

—14 

—143 

—125 

- 

*7 

117B 6SN7 Horiz. Disch. 5 109 

do not 
meas. 

110 6BG6 Horiz. Output x 

111 6W4 Damper 5 do not 
meas. 

3 390 *7 

113 6AU6 Sound IF 5 124 6 124 7 —1.2 1 , 0 

114 6AL5 Ratio Det. 2 
7 

—.4 
—.8 

1 
5 

—.4 
o 

115 6AV6 1st Audio 7 —97 2 o 1 —.6 *8 

116 
— 

115 

6K6 

6C4 

Audio Output 3 180 4 210 8 —80 5 —100 *8 

AGC Clamp 5 .3 7 0 6 .3 *9 

118 5U4 Rectifier 6-4 385 
RMS 

2-8 290 *10 

Note *1 All voltages vary with AGC. 

Note *2 All voltages vary with selector switch setting. 
Note *3 Plate voltage varies with different tubes. 
Note *4 Bias varies with picture control setting. 
Note *5 Cathode varies with different video amplifier tubes. 

Note *6 Cathode varies with horizontal oscillator tuning. 

Note *7 Do not measure Horiz. Output plate or Damper plate with VTVM. Pulses cause grid rectification in meter so 
reading is meaningless. Pulses may damage meter. 

Note *8 Used only in CT 248 and 249. 
Note *9 Used only in CT 248. 
Not * 10 AC plate voltage measured from —100 volt tap. 
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CT 247, 248, 249 VOLTAGE CHART NORMAL SIGNAL INPUT 
Measurements made with receiver operating on 117 volts, 60 cycles AC, with "Voltohmist" type VTVM, between indicated 
terminal and chassis ground, unless otherwise noted. 

Tube 
No. 

Tube 
Type Function 

Plate Screen Cathode Grid Notes 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

1 6AK5 RF Ampl. 5 125 6 115 2-7 0 1 —9.3 *1 

2 6AG5 Mixer 5 190 6 115 2-7 0 1 —1.6 *2 

3 6AB4 Oscillator 1 190 7 2.6 6 —4.4 *2 

101 6AG5 1st IF Ampl. 5 170 6 170 7 0 1 —5.3 

102 6AGS 2nd IF Ampl. 5 169 6 169 7 0 1 —5.3 

103 6AG5 3rd IF Ampl. 5 168 6 168 7 1.7 1 0 

119A 6AL5 Video Det. 7 —91 1 —90 

104 6AU6 Video Ampl. 5 —5 6 63 7 —90 1 —90 *3 

105 12L (K)P4 Kinescope x 9.0 KV 10 274 11 —5 2 10 to 
—90 

*4 

106A 1?AU7 AGC Det. 1 259 3 41 2 —4.4 *5 

121A 12AU7 AGC Ampl. 6 —27.5 8 —45 7 —45 

106B 12AU7 Pre Sync Sep. 6 250 8 40 7 —4.4 *5 

121B 12AU7 Sync Ampl. I 130 3 1.9$ 2 —2.8 

119B 6AL5 Sync Lev. 2 —83 5 0 

107B 6SN7 Sync Clip. 2 273 3 — 40 1 —84 

107A 6SN7 Vert. MV. 5 36 6 —90 4 —115 

120 6K6 Vert. MV. & Output 3 230 4 230 8 —60 5 —90 

108 6AL5 AFC Det. 2 
7 

26.7 
28.4 

I 
5 

.15 
0 

109 6AU6 Reactance 5 267 6 170 7 3.8 1 —.1 *6 

117A 6SN7 Horiz. Osc. 2 252 3 .1 1 —16.5 

117B 6SN7 Horiz. Disch. 5 133 6 —90 4 —130 

110 6BG6 Horiz. Output x do not 
meas. 

8 190 3 —80 5 —105 *7 

Ill 6W4 Damper 5 do not 
meas. 

3 420 *7 

113 6AU6 Sound IF 5 170 6 170 7 1.65 1 0 

114 6AL5 Ratio Det. 2 
7 

—1 
—1.9 

1 
5 

—1.1 
0 

115 6AV6 1st Audio 7 —93 2 0 1 —.6 *8 

116 6K6 Audio Output 3 
, 

195 4 225 8 —68 5 —90 *8 

115 6C4 AGC Clamp 5 —.6 7 0 6 6.5 *9 

118 5U4 Rectifier 6-4 385 
RMS 

2-8 290 i *10 

Note 
Note 

Note 

Note 

Note 

Note 

Note 

*1 
*2 
*3 

*4 
*5 

*6 
*7 

Note *8 

Note 

Note * 10 

*9 

All voltages vary with AGC. 

All voltages vary with selector switch setting. 

Plate voltage varies with. different tubes. 

Bias varies with picture control setting. 

Cathode varies with different video amplifier tubes. 
Cathode varies with horizontal oscillator tuning. 

Do not measure Horiz. Output plate or Damper plate with VTVM. Pulses cause grid rectification in meter so 
reading is meaningless. Pulses may damage meter. 
Used only in CT 248 and 249. 

Used only in CT 248. 
AC plate voltage measured from —100 volt tap. 

PARTS LIST 

Ref. Part 
No. No. DESCRIPTION 

T 101 360461-1 Transformer, 1st video I-F 

T 102 360461-1 Transformer, 2nd video I-F 

T 103 360461-1 Transformer, 3rd video I-F 

T 104 320040-1 Transformer, vertical output 

T 105 360435-1 Transformer, horizontal oscillator 

T 106 320048-1 Transformer, horizontal scanning 

T 107 300057-1 Transformer, power 

T 108 360440-1 Transformer, 4.5 mc. trap and 
take off 

T 109 360434-1 Transformer, ratio det. 

L 101 360332-9 Coil, peaking—white 

L 102 360332-17 Coil. peaking—violet 
L 103 360443-1 Coil, peaking—brown 

L 104 360443-2 Coil, peaking—red 

L 105 360443-3 Coil, peaking—orange 

L 106 320041-1 Coil, filter reactor 

L 107 360332-8 Coil, R-F choke 

L 108 360443-4 Coil, peaking—yellow 

L 109 360372-4 Coil, R-F choke insulated 6.8 uh 

L 110 360455-1 Coil. R-F choke insulated .4 uh 
L Ill 360334-1 Coil. linearity 

L 112 360451-1 Coil, peaking 

L 113 360341-7&8 Focus coil assembly 
L 114 360331-2 Horiz. size control 

L 115 360330-9 Deflection yoke assembly 

RC 191 250186-1 Printed circuit 

180157-9 Fuse, 5 A., 250 V. 

180175-1 Fuse, % A., 250 V. ( pigtail) 

C 101 250175-3 Capacitor, ceramic, 1500 mmf., 450 V. 

C 102 250175-3 Capacitor, ceramic, 1500 mmf.. 450 V. 

C 103 250175-3 Capacitor, ceramic, 1500 mmf., 450V. 

C 104 250175-3 Capacitor, ceramic, 1500 mmf., 450 V. 
C 105 250175-3 Capacitor, ceramic, 1500 mmf., 450 V. 
C 106 250175-3 Capacitor, ceramic, 1500 mmf., 450V. 

C 107 250176-12 Capacitor, ceramic, 10 mmf., 500 V. 

C 108 270027-4 Capacitor, electrolytic, 10 mfd. 

C 109 250176-17 Capacitor, ceramic, 100 mmf., 500V. 
C 110 250201-13 Capacitor, paper, .1 mfd.. 600 V. 

C Ill 250201-10 Capacitor, paper, 0.33 mfd., 600 V. 

C 112 250201-13 Capacitor, paper, .1 mfd., 600 V. 

C 113 250201-7 Capacitor, ceramic, .01 mfd., 600 V. 
C 114 250176-13 Capacitor, ceramic, .5 mmf., 500 V. . 

C 115 250160-62 Capacitor, mica, 680 mmf., 500 V. 

C 116 250151-41 Capacitor, paper, .005 mfd., 600 V. 

C 117 250201-11 Capacitor, paper, .047 mfd., 600 V. 
C 118 250201-13 Capacitor, paper. .1 mfd., 600 ̀V. 
C 119 250201-3 Capacitor, paper, .002 mfd., 600 V. 

C 120 250151-12 Capacitor, paper, .25 mfd., 200 V. . 

C 121 250159-82 Capacitor, mica, 100 mmf., 500 V. 

C 122 250185-9 Capacitor, mica, .005 mfd., 600 V. 

C 123 250185-10 Capacitor, paper, .015 mfd. 5%.600V. 
C 124 250201-5 Capacitor, mica, .004 mfd., 600 V. 

C 125 250201-11 Capacitor, paper. .047 mfd., 200 V. 

C 126 250159-82 Capacitor, mica, 100 mmf., 500 V. .. 

C 127 250201-5 Capacitor, paper, .004 mfd.. 600 V. 

C 128 250151-44 Capacitor, paper, .002 mfd., 600 V. 

C 129 250151-38 Capacitor, paper, .01 mfd., 600 V. 

C 130 250159-98 Capacitor, mica, 100 mmf., 500 V. 

C 131 250175-2 Capacitor, ceramic, .01 mfd., 450 V. 

C 132 250175-2 Capacitor, ceramic, .01 mfd., 450 V. 

Ref. 
No. 

C 135 

C 133 

C 136 

137 

138 

139 

140 

141 

143 

144 

145 

146 

148 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

101 

102 

103 

10 

105 

106 

107 

108 

109 

111 

112 

114 

115 

116 

117 

118 

119 

Part 
No. 

250201-1 

250088-46 

270027-10 

250176-13 

250201-11 
250175-1 

250175-1 

250176-13 
270027-13 

270027-12 

270027-13 

270021-33 

250201-11 

250201-1 
250175-2 

250201-11 

250201-11 

250173-2 

250088-31 

250151-12 

270023-11 

250175-3 

270021-35 

270021-34 

250175-3 

250175-3 

250175-3 

250175-3 

250175-1 

250159-102 

230104-76 

230104-40 

230104-50 

230104-73 

230104-48 

230104-71 

230104-52 

230094-200 

230104-68 

230104-82 

220076-26 

230105-76 

230104-77 

220076-31 
230104-78 

230105-54 

230094-241 

R 120 230104-102 

121 
122 

123 

124 

125 
126 

127 
128 

129 

130 

131 

230104-62 
230105-65 

230104-79 

230094-200 
230104-82 

230104-69 
230104-88 

220076-27 

230104-97 

220076-28 

230104-71 

DESCRIPTION 

Capacitor, paper, .001 mfd., 600 V. 

Capacitor, ceramic, 1000 mmf., 350 V. 
Capacitor, electrolytic, 4 mfd. 

Capacitor. ceramic. 5 mmf. 

Capacitor, paper, .047 mfd., 600 V. 

Capacitor, ceramic, 500 mmf., 450 V. 
Capacitor, paper, 5000 mmf., 450 V. 

Capacitor, ceramic. 5 mmf., 500 V. 

Capacitor, electrolytic, 20 mfd. 

Capacitor, electrolytic. 80 mfd. 

Capacitor, electrolytic, 20 mfd. 

Capacitor, electrolytic, 40-45 mfd. 

Capacitor, paper, .047 mfd., 600 V. 

Capacitor, paper. .001 mfd., 600 V. 

Capacitor, paper, .01 mfd., 450 V. 

Capacitor, paper, .047 mfd., 600 V. 

Capacitor, paper, .047 mfd., 600 V. 

Capacitor, ceramic, 500 mmf., 10 KV. 

Capacitor, ceramic, 500 mmf., 500 V. 

Capacitor, paper, .25 mfd., 200 V.  

Capacitor, electrolytic, 20 mfd. 

Capacitor, ceramic, 1500 mmf., 450 V. 

Capacitor, electrolytic 80, 40, 40, 50 

Capacitor, electrolytic 40-10-35 

Capacitor. ceramic, 1500 mmf., 450 V. 

Capacitor, ceramic, 1500 mmf., 450 V. 

Capacitor, ceramic, 1500 mmf., 450 V. 

Capacitor, ceramic, 1500 mmf., 450 V. 

Capacitor, ceramic, 5000 mmf., 450 V. 

Capacitor, mica, 470 mmf., 500 V. 

Resistor, carbon, I 5K, 1/2  W. 

Resistor, carbon, 15K, 1,4 W. 

Resistor, carbon, 100 K, % W. 

Resistor, carbon. 82K, % W. 

Resistor, carbon, 68K, 1/2  W. 

Resistor, carbon. 5600K, 1/2  W. 

Resistor, carbon, 150K. 1/2  W.   

Resistor, carbon, 22K, 5% 

Resistor, carbon, 3300K. 1/2  W.  

Resistor, carbon, 47K, % W   

Potentiometer, AGC setting 

Resistor, carbon, 15K, 1 W. 

Resistor, carbon, 18K 

Potentiometer, picture control 

Resistor,-carbon, 22K, % W. 

Resistor, carbon, 220K, 1 W. 

Resistor, carbon, 2.7 megohm, 
5%, 1/2  W   

Resistor, carbon, 2.2 megohm, 
1/2  W. 

Resistor, carbon, 1000K, % W. 
Resistor, carbon, 1800, 1 W. 

Resistor, carbon, 27K, 1/2  W. 

Resistor, carbon, 6800, 51%, 1/2  W. 
Resistor, carbon, 47K, 1/2  W. 

Resistor, carbon, 3900, % W. 
Resistor, carbon, 220K, % W. 

Potentiometer, vertical hold 

Resistor, carbon, 820K, 1/2  W. 
Potentiometer, vertical height 

Resistor, carbon, 5600, % W  
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Ref. Part 
No. No. DESCRIPTION 

R 132 220076-29 Potentiometer, vertical linearity   

R 133 230105-65 Resistor, carbon, 1800. 1 W  
R 134 230104-94 Resistor, carbon, 470K, 1/2  W  
R 135 230104-94 Resistor, carbon, 470K. % W  
R 136 230104-94 Resistor, carbon, 470K, 1/2  W.  
R 137 230104-74 Resistor, carbon, 10K, 1/2  W.  
R 138 230104-62 Resistor, carbon, 1000, 1/2  W  
R 139 230105-98 Resistor, carbon, 1 megohm, 1 W. 

R 140 230104-98 Resistor, carbon. 1 megohm, 1/2  W. 

R 141 230104-95 Resistor, carbon, 560K, 1/2  W.  
R 142 230105-65 Resistor, carbon, 1800, 1 W  
R 143 230105-59 Resistor, carbon, 560. 1 W  

R 144 230104-94 Resistor, carbon, 470K, 1/2  W.  
R 145 230104-90 Resistor, carbon, 220K, 1/2  W  
R 146 230104-110 Resistor, carbon, 10 megohms, 1/2  W  

R 147 230104-94 Resistor, carbon, 470K, 1/2  W.  
R 148 230104-72 Resistor, carbon, 6800, 1/2  W  
R 149 230104-84 Resistor, carbon, 68K, % W.  
R 150 230104-54 Resistor, carbon, 220, 1/2  W  
R 155 230105-72 Resistor, carbon, 6800, 1 W  
R 156 230105-78 Resistor, carbon, 22K, 1 W  3  

R 157 240057-2 Resistor, carbon, 16K, 5 W  

R 158 230105-54 Resistor, carbon, 220, 1 W  
R 159 230104-96 Resistor, carbon, 680K, 1/2  W.  
R 160 230104-75 Resistor, carbon, 12K, 1/2  W.  

R 161 230104-102 Resistor, carbon, 2.2 megohm, % W. 
R 162 220076-30 Potentiometer, volume   
R 163 230104-88 Resistor, carbon, 150K, 1/2  W.  

R 165 230104-86 Resistor, carbon, 100K, 1/2  W.  
R 166 230104-85 Resistor, carbon, 82K, 1/2  W.  •2257 

.1C.134 

R 167 230104-98 Resistor, carbon, 1 megohm, v. W. 
R 171 230104-98 Resistor, carbon, 1 megohm, 1/2  W  

R 172 230091-1 Resistor, temperature 
compensating, .38K   

R 173 240058-1 Strip resistor   
R 174 230104-58 Resistor, carbon, 470. 1/2  W.  

R 175 230104-50 Resistor, carbon, 100, 1/2  W. 
R 176 230094-211 Resistor, carbon, 100K, 5%, 1/2  W. 
R 177 230104-54 Resistor, carbon, 220. 1/2  W.  
R 178 230104-79 Resistor, carbon, 27K, 1/2  W.  
R 179 230104-46 Resistor, carbon, 47, 1/2  W   
R 180 230105-75 Resistor, carbon, 12K, 1 W. 
R 183 2é0044-1 Strip resistor   
R 184 240055-1 Strip resistor   
R 187 230105-66 Resistor, carbon, 2200, 1 W  

R 188 220076-32 Potentiometer, horizontal centering 
R 189 230104-38 Resistor, carbon, 10, 1/2  W. 
R 190 230104-52 Resistor, carbon. 150 ohms, 2/2 W. 

R 191 230105-54 Resistor, carbon. 220, 1 W. 
R 192 230105-54 Resistor. carbon, 220. 1 W  470K 

R 193 230104-78 Resistor. carbon, 22K, 1/2  W. 

R 191 220076-34 Potentiometer. focus 

R 195 230104-105 Resistor, carbon. 
3.9 megohms, 1/2  W. 

R 196 230104-56 Resistor, carbon, 330, 1/2  W. 
R 197 230104-64 Resistor. carbon, 1500, % W. 
R 198 220076-33 Potentiometer, horizontal drive 
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CHASSIS CT 247, CT 2)4_3, CT 249 

ADDENDA 
The vertical circuit was changed twice in order to improve linearity. The 

following paragraphs will indicate the original component values used, and 

the first and second changes in the order in which they were made. The chassis 

schematic includes these improvements: 

1. Add R-120, 8200 ohms, 10'; , 1/2 watt resistor ( 230104-73) in series with dis-

charge condenser C-117. ( See following paragraph, item 1.) 

2. Add R-211, 27 K ohms, 10 ei , 1/2 watt resistor ( 230104-79) in series with 

C-178. 

3. Replace R-129 ( 1 megohm) with one 820 K ohm, 10 ri , 1/2 watt resistor 

(230104-97). 

4. Replace R-197 ( 1500 ohm) with one 2200 ohm, 10 ri , 1,/2 watt resistor 

(230104-66). 

1. Replace R-210 ( 8200 ohm) with one 10 K, 10 r; , 1/2 watt resistor ( 230104-74). 

2. Replace R-120 ( 2.2 megohm) with one 3.9 megohm, 10, 1/ watt resistor 

(230104-105). 

3. Add R-213, 100 K ohm, 10',;, V2 watt resistor ( 230104-86). 

4. Add C-183, .033 mfd., 20 r,;- , 600 v. capacitor ( 250201-10). 

5. Replace C-118 (.047 mfd.) with one . 1 mfd., 20(;;, 600 v. capacitor 

(250201-13). 

MAGNAVOX MODEL "M" TUNER 
Most CT 247, 248 and 249 chassis use the Model "S" tuner No. 700333 as 

described herein. However some current production chassis use the Model 

"M" tuner No. 700340. This tuner is capable of increased sensitivity and 

selectivity, and has low noise factors. It uses a 6BC5 RF Amplifier and a 6J6 

Oscillator and Converter. If all channels tune toward the same side of the fine 

tuning control, they may be brought' in by adjusting the trimmer which extends 

through the front of the tuner. Individual channel oscillator alignment is 

accomplished by knifing the coils. The antenna, RF Amplifier and Converter 

coils are over-coupled for the necessary passband, and adjustment is different 

from that outlined for the type " S" tuner, and will be included in a subsequent 

service manual. 

CT 25 1' 

TUNER NO. 700337 ALIGNMENT INSTRUCTIONS 

0-7 " 

SECTION 2-FRONT 

G-

G- 3 

G-4 

G-5 G 
G-6 

7 

G 

2.12 

G-11 

G • e 

SECTION 3-FRONT SECTION 4-FRONT 

OSCILLATOR ALIGNMENT 

1. TOUCH-UP 

a. If some low channels do not tune at all, or not 

near enough the center of the fine tuning range, 

adjust the oscillator tuning slug for those 

channels. 

b. Check all other channels to determine if their 

tuning has been affected enough to warrant 

further touch-up. 

c. If the tuning on some channels is unsatisfac-

tory, proceed with complete oscillator align-

ment as follows: 

2. COMPLETE OSCILLATOR ALIGNMENT 

a. Connect an unmodulated signal generator to 

the antenna terminals and tune it to channel 

13 video carrier frequency. 

b. Connect a sweep generator to the antenna 

terminals and set it on channel 13. 

CHASSIS CT 247, 
CT 243, CT 249, 
.CT 255 

L.4 L- 3 

SECTION 5-REAR 

c. Loosely couple an unmodulated signal gener-

ator to the 1st I - F grid and tune it to 25.75 mc. 

d. Connect an oscilloscope across the video de-

tector load resistor. 

e. Turn the receiver on and set the fine tuning 

control at mid range. After the receiver has 

warmed up, and if there are two markers on 

the scope, adjust the oscillator coil until the 

markers merge. 

Coils having a 1 turn loop ( channels 13, 8 and 

7) may be tuned higher by spreading the loop 

apart or making it smaller. They may be 

tuned lower by squeezing the loop closer, mak-

ing the loop as large as possible and making 

the adjacent sides of the loop as parallel as 

possible. 

Coils consisting of a single bent wire ( chan-

nels 12, 11, 10 and 9) may be adjusted by 

adjusting them as shown below. 

Care should be taken to prevent any coil from touching the switch stator contact in any place except where it 

is soldered to that contact. 

SWITCH WAFER 

MINIMUM INDUCTANCE 
This maintenance information covers Magnavox television receiver chassis model CT 255, and is supplementary 

to Manual No. 7206 covering the CT 247, 248 86 219 chassis. All data of 7206 is applicable to the CT 255 chassis 

excepting reference to the tuner. Tuner No. 700337 is used in CT 255, and is described below. 
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R-F AMPLIFIER & CONVERTER ALIGNMENT 

a. Set the channel selector on channel 13. Con-

nect the sweep generator to the antenna term-

inals using a balanced resistor network for 

those generators having an unbalanced output. 

Set the sweep generator to sweep channel 13. 

Connect an oscilloscope across the video de-

tector load resistor. 

b. Set the fine tuning control to mid-range. 

Loosely couple a signal generator to the an-
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tenna terminals, and tune it to the channel 13 

picture carrier frequency, and tune the re-

ceiver to that frequency. Adjust the sweep in-

put in such a manner as to avoid overload in 

the R - F amplifier. Adjust the R-F amplifier 

plate coil (P13) and the converter grid coil 

(G13) for maximum response. Set the marker 

generator to the channel 13 sound carrier fre-

quency and adjust these coils for proper band-

pass with optimum gain. 
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c. Set the channel selector and sweep generator 

successively to channels 12 through 7. If the 

R-F amplifier plate coil and the converter grid 

coil are correctly tuned, channels 12 to 7 will 

give symmetrical bandpass patterns and the 

height of the pattern will not vary by more 

than 3 to 1 between channels 13 and 7. 

d. Set the channel selector and the sweep gener-

ator to channel 6, and set the marker generator 

to the channel 6 picture carrier frequency. 
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e. Adjust the R-F amplifier plate coil ( P6) and 

the converter grid coil (G6) for maximum re-

sponse. Set the marker generator to the chan-

nel 6 sound carrier frequency and adjust these 

coils for proper bandpass with optimum gain. 

f. Align channels 5, 4,3 and 2 in a similar fashion. 

The difference between peaks on any channel 

should be no more than 30% of the total height 
of the response curve. 
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Component Differences 

Description  CT-247,248,249   CT-252,253 
Horizontal Output Transformer 320042   320048 

Picture Tube 12LP4,12KP4   16EP4 
Focus Coil 360341-7 360401-4 
Deflection Yoke 360330-9 360464-1CT-252B & C, 360462-1CT-252D & E 

Ion Trap 360404-2 360404-3 
6AU6 
SOUND PP 

VII3 

• 51G 

Wiring Differences 

High Voltage Condenser Return to ground 252D, 253D, 253E to ground 
252B, 252C, 253B, 253C 
to pin 4 of H.V. transformer 

Voltage Differences 

V-120 ( Vertical Output) plate.. 215 V 235 V. 
V-120 Cathode —64 V. —58 V. 

High Voltage  .9 KV. 10.1 KV. 
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C-117  01 mfd. —4— 20% 01 mfd. -4- 5% 

R-126  3900 ohms 6800 ohms 

R-133  1800 ohms 560 ohms 

C-118 01 Mfd 25 Mfd. 
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SECTIUN I 

Ft.,ATURES & SP.ECIIICTIONS 

Magnavox Series 103 chassis are all direct view units with self contained 
power supplies. They provide a wide choice of picture tubes, and a selec-
tion of types for use in models which feature television only, or which 
include a radio chassis and record changer. Special features are: 

• RF tuner having tuned input; gives improved signal to noise ratio, 
sensitivity. 

• Four stages of video I-F amplification, stagger-tuned for reduced 
phase distortion, for increased stability and for ease of alignment. 

• Four stages of high gain sound I-F amplification, including the 1st 
video IF which amplifies both the video IF and sound IF. 

• Lirect coupled video amplifiers, eliminating the necessity for DC 
re-insertion, 

• Separate audio amplifier chassis, which may be omitted when TV 
chassis is used in combination with a radio, or used in models which 
feature TV only, In straight TV models, the audio amplifier may be 
operated alone, for use with a record player, etc. 

• Magnalok horizontal Arc system. Frequency control is accomplished 
by comparing the sine wave oscillator frequency with the sync pulses. 
The result is applied to a reactance tube, which in turn controls the 
oscillator frequency. 

• Amplified automatic gain control- Affords maximum uniformity of re-
production when switching between stations and reduces fading. Less 
necessity for adjusting picture and brightness controls. 

• De-energizing circuit which eliminates a bright spot on the picture 
tube when the power is turned off. 

* Facilities for connection of an external phonograph on models which 
feature TV only, 

GENERAL DESCRIPTION 

300 ohms, antenna input----IMPLDANCL Speaker  Coil, 127 Amp. 12 ohms 

275 W at 117V, 60 cps --POWER Audio, 4 w. undist., 4W. Max. 

Chassis 15" wide, 17" deep, 11" high SIZL Five picture tube sizes 

TUBE COMPLEMENT 
TELEVISION CHASSIS 

V1 RF Amplifier 6BC5 
V2 Mixer  12AT7 
V2B-----Oscillator  12AT7 
V101----18t Sound IF Ampl.---6AU6 
V102----2nd Sound IF Ampl.---6A116 
V103----3rd Sound IF Ampl.---6AU6 
V104----Discriminator 6AL5 
V105A---AGC Amplifier-----f6SN7GT 
V105B---AGC Rectifier-----f6SN7GT 
V106----lst Video IF Ampl.- 6CB6 
V107----2nd Video IF Ampl.- 6CB6 
V108----3rd Video IF Ampl.- 6CB6 
V109----4th Video IF Ampl.- 6CB6 
V110A---lst Video Ampl.-- SN7GT 
V110B---AGC Clamp-  SN7GT 

RP TUNER 
ANOL. MIXER OM 

INICS I tAT7 

ROUND IF ANKS e DISCR. 

OMNI SAUR 6AUS SALA 

VIDEO IF AIMI:S. • DETECTOR 

V111 2nd Video Ampl.  
V112A 1st Sync Ampl.  
V112B---2nd Sync Ampl.  
V113A---Sync Clipper  
V113B---Vertical Oscillator-
V114----Vertical Output  
V115----Horiz. Control  
V116----Horiz_Discriminator  
V117A---Horiz. Oscillator-----fl2AU7 
V117B---Horiz. Discharge fl2AU7 
V118----Horiz. Output 6BG6G 
V119----H.V. Rectifier 1B3GT 
V120----Damper  -6W4GT 
V121----L.V. Rectifier 5U4G 
V122- -Picture Tube ( see chart) 
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#127 AMPLIFIER 

Rectifier 5Y3GT 
1st Audio Ampl. 6SJ7 
Audio Output 6V6GT 
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CHASSIS DIFFERENCES 

hi' Series 103 chassis are identical, with the exception of the picture 
tube size, shape and mounting; and audio section. h round picture tube 
is identified in the following chart by a circle, and a rectangular one 

by a square. The audio amplifier section of the associated radio chassis 
is used in models which do not use the #127 amplifier. 

CHASSIS CT 262, CT 263, CT 264, 
CT 265, CT 266, CT 267, CT 269, 
CT 283, CT 284, CT 285, CT 286, 0 
CT 287, CT 288, CT 289, CT 290 e 

na 
CT 293, CT 291, CT 294, CT 297 4, 
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CHASSIS PICTURE AUDIO PICTURE CHASSIS 
TUBE AMPLIFIER TUBE 

CENTER 

PICTURE AUDIO PICTURE 
TUBE AMPLIFIER TUBE 

CENTER 

a2---- 6  -1-r127 9.1_ 11 285---

26c---- Itsi  None  4" 286-- ----Ë127----10 1/8 
263---  -d127 1Ii" 287  None----10 1/8 
267----  None llim 288  None----10 7/8 
265-- -----+127 12" 289 WI 4127----ni 
269----  None 12" 290  None----11-

283---- lo   27 -11im 293  
284--  None llim 294  None----11i-

SECTION III 

••• 

1.171 

OPERATION AND INSTALLATION 

None----10 7/8 

All Series 103 television instruments are shipped completely assembled, 
with the picture tube installed. All that is necessary is the proper 
location, connection to a suitable antenna, adjustment of the various 
controls, and removel of the back cover for adjustment of the ion trap 
and focus magnet, and orientation of the cabinet antenna if an adjustable 
one is used. A check should be made that all tubes are properly seated. 

The safety glass and mask constitute an assembly, which is easily removed 
for access to the picture tube by removal of the two screws securing the 
glass support bracket. 

The chassis is heL': in the cabinet by six mounting screws through the 
bottom. 

1. Plug the receiver power cord into the power outlet. 
2. Set the TV-Phono switch on the rear panel of the chassis to TV. 
3. Turn on the radio chassis and set the selector switch to TV in com-

bination models, For TV, the AC switch on the PICTURE control. Turn 
it to the right. 

4. Set the STATION SELECTOR to the desired channel number. 
5. Adjust the FINE TUNING control for the best volume and quality sound. 

Select the desired sound volume by turning the VOLUME control. 
6. Advance the BRIGHTNESS control until the picture tube screen is only 

slightly illuminated. If no light appears, it may be limited by in-
correct adjustment of the ion trap magnet. Proper procedure for cor-
rect adjustment follows: 

Advance the brightness control and adjust the ion trap until light 
appears on the screen. Then reduce the brilliance to a point near 
extinction by turning the brightness control counter-clockwise. 
Then readjust the ion trap until maximum brilliance is obtained. 
It may be necessary to turn the brightness control still further 
counter-clockwise. 

7. Adjust the PICTURE control for the proper degree of contrast. 
8. If the picture "rolls" up or down, turn the VERTICAL control knob 

to the left so the "roll" is downward, then turn it to the right 
until the picture stops moving. Switching from channel to channel 
will not cause the picture to lose sync if the control is properly 
set 

CHASSIS CT 262, 263, 264, 265, 266, 
267, 269, 233, 284, 285, 286, 287, 
238, 29, 290, 291, 293, 294, 297 

9. If the picture does not snap into horizontal sync immediately on 
being switched to a picture channel, but instead it slowly pulls in 
as indicated by diagonal blanking bars which slowly reduce in fre-
quency until the picture snaps into synchronism, the following ad-
justments should be made, Remove the Horizontal AFC Discriminator 
tube ( type 6AL5, V116) and adjust the HORIZONTAL SPED coil until 
the picture slowly moves back and forth with the blanking bar 
vertical. Now replace the AFC discriminator tube. The picture 
should then fall into horizontal sync itamediately on switching 
from channel to channel. 

10. If horizontal linearity is unsatisfactory, adjust the linearity coil 
so that 1/2 to 5/8 inch of the adjusting screw is above the tinerman 
clip. Adjust the drive control for maximum width and high voltage, 
Both occur simultaneously. Maximum high voltage can be detected by 
a minimum height- Adjust the linearity control for best linearity. 
A slight readjustment of the drive control may be necessary, but al-
ways use the maximum possible drive comparable with good linearity : 

11, HEIGHT and VERTICAL LINEARITY adjustment. Adjust the height control 
until the picture just fills the mask vertically, Adjust the ver-
tical linearity control until the test pattern is symmetrical from 
top to bottom, it is difficult to adjust linearity with a picture 
on the screen: Adjustment of either control will require readjust-
ment of the other, 

12. The FOCUS MAGNET has an adjustable shunt ring that governs the amount 
of magnetic flux which controls the size of the electron streara. Set 
the FOCUS CONTROL at about mid-range, and adjust the shunt ring so 
proper focus occurs at that point„ Any subsequent focusing can then 
be accomplished with the focus control. It will probably be neces-
sary to readjust the ion trap after the shunt ring has been moved 

13. To center thé picture: Loosen the screw on each side of the focus 
coil and move the coil about the neck of the tube until proper 
centerinr is accomplished. If this adjustment does not provide pro-
per centering, refer to PICTURE TUBE REPLACEMENT. 

USING THE AUDIO Ala) FOR A NOT HER PURP OSE 

1. Set the TV-PHONO switch to PHONO. 
2. Plug the reproducer to be used into the PHONO JACK. 
3. Turn the PICTURE, OFF-ON control to the right until a snap is heard. 

This applies power to the audio amplifier, but not to the TV chassis. 
Z. Put the reproducer into operation. 
5 Adjust the VOLUME control for the desired sound volume. 

PICTURE TUBE REPLACEMENT, HORIZONTAL CHASSIS 

If it becomes necessary to replace the picture tube, it should be done 
in the followinr manner. 
1. Remove the tube socket from the rear of the picture tube, then re-

move the ion trap. 

2, Remove the safety glass assembly by taking out the screws which hold 
the glass rail in position. 

3. Loosen the nuts that secure the tube strap over the rim of the tube, 
and remove the strap. 

X
0
A
V
N
O
V
W
 
O
s
-
9
 
3
9
V
d
 A
l
 

© John F. Rider 



9. Loosen the two screws which secure the focus 
neck of the tube is properly centered in it. 
and adjust the ion trap. 

10. If centering is not satisfactory, move the focus coil around the neck 
of the tube until the picture is properly centered in the mask. It 
may be necessary to readjust the ion trap each time the focus coil is 

moved. 

4. Slip the high voltage anode connector from beneath the insulating ring 
and lift out the tube. 

5. Transfer the insulating ring to the replacement tube. 
6. Install the HV connector, replace the support strap, and fasten it 

down securely with the nuts removed in step 3. 
7. Loosen the thumbscrew on top of the deflection yoke, so the yoke moves 

freely. Loosen the two hex-head screws on each side of the deflection 
yoke mounting bracket, and push the top section forward until the rubber 
bumper fits against the bell of the tube, all the way around. Then 
tighten the screws. If the screw heads on the left side are difficult 
to reach, use a right-angle spintite, an end wrench, or remove the IN 
compartment cover. Then press the deflection yoke forward as far as 
possible, and tighten the thumbscrew. 

8. Tighten the three focus coil plate adjustment screws until the plate is 
near the deflection yoke, perpendicular to the neck of the tube. 

coil, and move it so the 
Then tighten the screws 

NOTICE: in the event that proper centering cannot be accomplished, remove 
the ion trap, turn the front edge to the rear, install and readjust it. 
Then proceed with the centering adjustment. If proper centering still can-
not be accomplished, remove the focus coil and reverse the right and left 

sides on the chassis. 

PICTURE TUBE REPLACEMLNT, VERTICAL CHASSIS 

In models wherein the chassis is mounted in a vertical position, the follow-
ing procedure is recommended. 

1. Remove the safety glass and mask assembly by taking out the screws 
which hold the glass rail in place. 

2. Lay the cabinet on its side on a clean piece of felt or other soft 
material, with the chassis side down. 

3. Remove the two metal wedges that brace the rim of the picture tube 
top and side. Two wood screws hold each in place. 

4. Two 1/4-20 screws secure each side of the chassis to the mounting rails 
of the ,:abinet, Remove these screws, all connections to the amplifier, 
and pull the chassis out of the cabinet. Then proceed through steps 1 
to 10 in the preceeding section. Then replace the chassis. 

CABINET ANTENNA ADJUSTMENT 

Two types of cabinet antennae may be used. One is fixed and the other 
may be adjusted. 

The first consists of a power line antenna and one mounted in the cab-
inet top. They may be used separately or together, depending on local 
conditions. Each should be tried on all available channels, and that 
antenna or combination thereof giving the best results would be selected. 

1. Connect the power line antenna lead ( grey wire extending from the 
rear of the chassis) to first one and then the other terminal of 
the antenna terminal board, tune for all local television stations 
and note which gives the better results. 

2. Remove the power line antenna lead from the terminal board, connect 
the cabinet antenna leads first one way and then reversed, tune for 
all available stations, and note the results. 

3. Leave the cabinet antenna leads connected, then try the power line 
antenna to first one side of the terminal board and then the other. 
Reverse the cabinet antenna leads and repeat the two power line con-
nections. Tune for all available stations in each condition ( 4) and 
note the results. 

4. Select the one connection as described in 1, 2 or 3 that gives the 
best overall performance for all available stations. 

5. Disconnect the power line antenna and cabinet antenna when an out-
side antenna is used. 
The latter antenna can be rotated and should be set for best all around 
performance. The switch provides a shift in the main pickup lobe of as 
much as 30° on some channels and is the only antenna adjustment to be 
used by the customer. 

1. Tune in a station and rotate the antenna through 360° for maximum 
signal and minimum ghosts. 

2. Snap the antenna switch and re-orient the antenna through 3600 for 
best picture. Compare the results of each of these tests and make 
a mental note of antenna position and switch positions for best 
performance. 

3. Repeat these tests for each of the other channels, making note of 
the antenna and switch positions for best results on each channel. 
The final position for the antenna shall be that compromise which 
receives the majority of stations with best picture, regardless of 
switch position. 

Z. 

SECTION IV 

CIRCUIT DESCRIPTION 

The Magnavox 700351 tuner consists basically of three tubes, four sets 
of coils, and a four section wafer switch having twelve active and six in-
active positions. 

The antenna input transformer Ti is provided to match a balanced 300 ohm 
antenna to the tuner. The ANTENNA COILS A-13 to A-2 are in the grid circuit 
of the RF Amplifier stage, and are grouped around the rear wafer of the unit. 
The RF Amplifier PLATE coils P-13 to P-2 are mounted on the second wafer 
from the rear. The converter GRID coils G-13 to G-2 are on the third wafer 
from the rear. The OSCILLATOR coils 0-13 to 0-2 are on the front wafer. In 
each,coil 13 is tuned for channel 13, coils 13 plus 12 are for channel 12, 
coils 13 plus 12 and 11 are for channel 11, etc. The following diagram 
outlines its design and operation. 

CHASSIS CT 262, CT 263, CT 264, 
CT 265, CT 266, CT 267, CT 269, 
CT 283, CT 284, CT 285, CT 286, 
CT 287, CT 288, CT 289, CT 290,1 
CT 291, CT 293, CT 294, CT 297 
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idltenna coils A-U to 11.-2 are tuned to their respective channels, a band 

pass sufficiently wide to accept all the information therein, and with 
sides of the pattern sufficiently steep so as to reduce signals on ad-
jacent channels. lhe same applies to P-13 to P-2, Under weak signal con-
ditions, the RF amplifier stage is capable of a gain of 15 times its input. 
In the presence of a otrong signal, the automatic gain control bias on the 
grid limits its output to a fraction of its input. 

The oscillator is tuned to a frequency 25.75 mc. higher than the video 
carrier, and when hetrodyned with the carriers in the converter, produces 
a modulated video signal of 25.75 mc. and a modulated sound IF signal of 
21.25 mc. These are applied to the first IF amplifier through C-19. L-3 
in the converter plate circuit is the converter plate IF transformer. 

The fine tuning control, a variable dielectric capacitor, shifts the 
oscillator frequency about 0.5 mc. on channel 2, and relatively more on 
the other channels up to 13, where it is about 2.0 mc. Individual oscillator 
adjustments for each channel, accessible from the front of the chassis by re-

CHASSIS CT 262, 263, 264, 265, 266, 
267, 269, 283, 284, 285, 286, 287, 
288, 289, 290, 291, 293, 294, 297 

moval of the channel scale and fine tuning knob, are provided to compensate 
for any long time drift or for different tube capacities when the oscillator 
tube is replaced, although it is best to select a tube that provided tuning in 
the correct position of the fine tuning knob. 

The oscillator signal is applied to the converter grid through C10. The 
amplified RF signal is applied to the converter grid coils through C7, C8 
and C9 depending on the position of the channel selector switch. These capa-
citors are used to provide adequate bandpass coupling The converter stage 
is capable of a gain of about 5 times its input. 

test point is provided on the top of the tuner near the middle tube for 
connecting the oscilloscope used in alignment of the antenna, RF and con-
verter coils. A complete schematic of the 700351 RF Unit, alignment pro-
cedure and service instructions are included in a later chapter. 

The tuner is capable of a gain of about 75 times from the antenna to the 
first IF amplifier grid. 

The video IF amplifier strip is of the latest desiF,,n, and incorporates 
adequate gain and high fidelity. It consists of four 6CB6 tubes V106, 
V107, V108 and V109, coupled by IF transformers T104, T106, T108 and 
T109. The primary and secondary windings of the transformers are bi-
filar wound, and coupling between stages is by the capacitive and in-
ductive coupling between windings. Each transformer is tuned by an 
adjustable iron core. 

The IF passband is 3.75 mc. wide, with a response of 50% at 22.0 mc. 

The converter coil and four transformers are stagger tuned. A 19.75 me. 
adjacent channel picture trap is included in the first stage, a 27.25 
mc. adjacent channel sound trap is included in the second stage and a 
21.25 mc. sound trap is included in the third stage, to insure a mini-
mum of interference from those sources. 
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The first stage accomodates both the sound and video IF signals and the 
sound portion is then removed by T105. 

AGC bias is applied to V106, V107 and V108 and controls their gain in-
versely proportional to the applied signal strength. V109 operates at 
fixed bias. The output of the IF system is essentially constant despite 
variations of the input signal level. 

Complete alignment instructions are included in a later chapter. 

The 1N60 crystal detector conducts on negative cycles, and current flows 
through its load resistor. This develops a voltage which varies with 
modulation of the IF carrier. The high frequency IF component is by-
passed to ground through a 10 mmf capacitor and C-137, . 0015 mmf. 

V-110A, the first video amplifier is conventional and has a gain of about 
6.5 times. It is direct coupled to the next stage, and presents a posi-

The vertical and horizontal sync pulses appear 
on the video carrier, through the IF amplifiers, 
detector and video amplifiers, between scanning 
lines of video modulation. Their appearance et 
the picture' tube grid is always during retrace 
time, and cuts the beam to blanking level at 
those intervals. 

A portion of the positive going signal is removed 
from the plate of the first video amplifier, and 
applied to the grid of the first sync amplifier 
V-112A. This tube is biased so the video portion 
of the signal falls below the knee of its char-
acteristic curve, and receives but little ampli-
fication, and the sync pulses appear on the 
linear portion of the curve, and are greatly 
accentuated. 

The negative signal that is fed to the second 
sync amplifier grid V-112B is again amplified. 
This tube is also biased so that any noise on 
the crest of the pulses is removed, and any 
noise between the sync pulses is reduced to 
their amplitude. 

The signal is in a positive direction at the 
sync clipper grid V-113A, and in that stage the 
lower half of the signal is removed, leaving 
only clean, square sync pulses. 

VIDEO ANPL.PLATE 

VIDEO 

VIDEO SYNC. AWL. PLATE 

Noma. vcmr 

1\ 

SYNC. SEPERATOR PLATE 
OUT-OP? PORTION 

SYNC. CLIPPER PLATE CuT-Oreecmen" 
--------------

These are applied to the vertical oscillator stage V-113B, through RC-101, 
a filter network which passes only the low frequency vertical pulses. The 

vertical blocking oscillator and discharge stage, V-113B, is 1/2 of a 6SN7. 
During non-conduction, the grid voltage is negative with respect to the 
cathode. The plate draws current during discharge at a rate determined by 
the setting of the height control R-239. Due to the coupling of the oscill-
ator transformer, there is a corresponding voltage rise on the grid, A to 

B on the following curve. When the grid becomes 
more positive than the cathode, it draws grid 

current. This quickly charges C-205, which 

drives the grid negative and cuts off the plate 
current, see B to C. Then the charge on C-205 
is slowly discharged thrcugh the verticalspeed 

control, R-218 and R-216, which allows the grid 
voltage to slowly rise to its normal bias, see 
C to A. Then plate current begins to flow again 
and the cycle is repeated at a frequency deTen-
ding on the rate of C-205 discharge, which is 
controlled by the setting of R-218. 

The frequency is adjusted at slightly slower than 60 cps. During the 
charging period of C-205 ( C to A), the vertical sync pulse is applied 
just before it would "trip" in its free-running cycle. The magnitude 
of the sync pulse is sufficient to drove the tube into conduction, and 
therefore controls the frequency of the blocking oscillation. 

The sync clipper output signal is also used to synchronize horizontal 
scanning. When free running, the Horizontal Oscillator V-117A operates 
at a frequency approximately correct for horizontal scanning. The result-

and sine wave output is applied through T-112 to the plates of the Horiz-
ontal Discriminator V-116 180° out of phase. The horizontal sync pulses 
are applied to the center tap of the plate winding of the transformer, 
and appears at the plates of the Discriminator in phase. When the 
oscillator operates in synchronism with the transmitter, the pulses 
appear on the sine waves as one plate goes through zero voltage in a 
negative direction and as the other plate goes through zero voltage in 
a positive direction. 

PL ATE I PLATE 2 

OSCILLATOR SINE «AVE IN PHASE WITH SYNC PULSE 

GRWVOLTAGECURVE 

B 

PL ATE I PL ATE 2 

OiciLLATO« Sir« WE OUT OF Fell•St WITH MC PULSE 

Because the pulses appear when both plates are at zero voltage, there 

is no change in the operation of the circuit. However if the oscillator 
changes in frequency, the sync pulses at the detector plates do not 
appear when the oscillator voltage is zero, but at a point on each sine 
wave either before or after it goes through zero. 

Aà the sine wave on one plate is of opposite polarity from the other, 

and as the sync pulse on one plate is of the same polarity as the other, 
the sync pulse will add to the sine wave that is positive, and subtract 
from the one that is negative. This condition will produce a voltage 
unbalance in the catnode circuit of the Discriminator. 

This voltage difference, applied to the grid of V-115, the 6AU6 Horiz-
ontal Control stage, controls the variable reactance in shunt with the 
horizontal oscillator tank circuit, and causes the oscillator to change 
frequency in such a direction so as to come back into exact synchronism 
with the sync pulses. 

CHASSIS CT 262, 263, 264, 265, 260, 
267, 269, 283, 284, 235, 286, 287, 
283 289 290 291, 293, 294, 297  £

£
-
-
9
 
3
0
V
d
 A
l
 
X
O
A
V
N
O
V
W
 

e John F. Rider 



JI01 

4 V 2ov 6SJ7GT 
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35V. 

280V -285V 
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RECTIFIER 
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ALL ELECTRICAL VALUES SHOWN ARE IN OHMS OR 
MME UNLESS OTHEWISE SPECIFIED. 
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1.5 470K 

BK 

MEG. 

IMF 

6V6GT 
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6102 R105 
.0022 2.2 MEG 

R 04 ' 
2 G. 2 ,ME 1 

6103 
0033 
MF 

Uniet-3------ef 

C104 ' I\ i 001 I1ii in ii_44 .._..... 
me, 6105 I 

.0047 1 
R103 MF 1 
470K 

-----1— 1 
X X 

R107 047 
330 MF 

 i(   

5Y3GT 
RECTIFIER 

SECTION VI 
LIGNMENT 

In aligning the IF amplifiers, it must be remembered that feedback between 
output and input circuits lead to regeneration and, if feedback be appre-
ciable, to oscillation. It may be determined whether the amplifier is 
oscillating as follows: 

Increasing signal generator output by a factor of ( for example) two 
should result in a rise in output voltage in apprcximately the same de-
gree. If, instead a decrease in output with increased input is noted, 
and if there be a steady output voltage as indicated on the VTVM even with-
out input signal, the circuit is oscillating. 

Regeneration insufficient to cause oscillation gives rise to distortion of 
the reproduced response curve, and proper alignment is not possible in 
such event. 
While the distortion due to overload is not as important for the trap ad-
justments, it is very important for the tuning adjustments of the staggered 
toned IF system. The trap adjustments would normally need the maximum 
signal available since the trap circuit so greatly attenuates the signal 
there is very little danger of overload. 

CHASSIS CT 262, 263, 264, 265, 266, 267, 
269, 283, 284, 285, 286, 287, 288, 239, 
290, 291, 293, 294, 297 

Regeneration may be caused by poor bonding between the chassis of the re-
ceiver and of test equipment being used. Connection should be made by short, 

heavy leads. 
Before attempting to align the chassis it is advisable to measure voltages 
at the power supply bleeder. These voltages are nominally IL280, IL270, ,L200, 
7t135, L90, 7L3.5, -50, and -100 but are subject to a wide variation, when the 
various circuits are not properly adjusted. 

PICTURE IF ALIGNMENT PROCEDURE 

For proper alignment, it is recommended that the following test equipment 

be available 

Signal Generator covering the following frequency ranges: 

4.5 mc. 
19.75 to 27.25 mc. 

Sweep Generator meeting the following requirements: 

a. Frequency Range 19 - 28 mc. 
40 - 90 mc. 

170 - 225 mc. 

b. Sweep 1:iidth, O - 12 mc. 

c. Output, at least .1 volt maximum. 

Electronic Voltmenter with HV probe. 

Cathode ray oscilloscope-wide band vertical deflection. 

Variable resistor - cable and plug assembly. 

Crystal detector. 

1. Adjust the bias on the tuner AGC lead to - volts by use of the variable 
resistor and plug assembly outlined below. (This is the same assembly used 

in aligning earlier Magnavox split sound chassis.) Pin 6 
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2. Connect the IF signal generator to the converter grid wafer ( through 
the hole provided in the boi:tom of the tuner shield) and chassis ground. 
Short the primary of the first 1-2 transformer, T101, to ground. 

<  

I II 150 11-11mf. #Yetn"-Ce 

1N60 2.2 
me 

 • 

Crystal Detector 

• 

3. Connect the osc:illocop ,, arross the first video plate through an iso-
lating r_sistor of 10K. Adjust the signal generator to 19.75 megacycles 
and adjust the trap co J. L101 for minimum response. The purpose of the 
oscilloscope is to obsrve demoduled signal and to thus make sure that 
no overload condition develops because of too much signal input. 

4. Adjust the signal generator to 21.25 megacycles. Adjust the trap 
L103 and then the sound pick-off coil T105 for minimum response. 

5. Adjust the signal generator to 27.25 megacycles and adjust the trap 
L102 for minimum response. 

6. Adjust the signal generator to 21.8 and adjust the first I.F. trans-

former T104 for maximum output. Again, caution should be observed that the 
signal does not ole-rloal 

7. Adjust the signal generator to 23.8 megacycles. Adjust transformer T106 
for maximum r.sponse. 

8. Adjust the signal generator to 22.3 megacycles. Adjust transformer T108 

for maximum response. 

9. Adjust the signal generator to 25.2 megacycles. Adjust transformer T109 
for maximum response. 

10. Adjust the signal generator to 21.25 megacycles and readjust the trap 
L103 and the sound rick-off coil T105 for maximum response. 

SOUND IF ALIGNMENT PROCEDURE 

1. Remove the short from T101 to ground. Adjust the bias on the tuner AGC 
lead to -2 volts by use of the variable resistor and plug assembly described 

in the Picture IF Alignment Procedure. Connect the signal generator to Pin 1 
of V101 ( grid of the 6AU6 1st sound IF), and ground. Connect oscilloscope 
to terminal 1 of T102 through a 470K resistor. Align both slugs of Tl and 
T2 for maximum output at 21.25 megacycles. Connect sweep generator to the 
converter grid wafer ( through the hole provided in the bottom of the tuner 
shield) and chassis ground. Set the Channel Selector to channel 2, and check 
for symmetrical response about 21.25 megacycles. 

2. Connect oscilloscope to C126. Align bottom slug of discriminator trans-
former for minimum output, at 21.25 megacycles. Connect sweep generator to 
the converter grid wafer and align *.lp slug of discriminator transformer for 
symmetrical output. The alignmelt should produce, when limiting, q symme-
trical discriminator characteristic with a peak separation of 300 t 50 KC. 
The average slope sensitivity is .08 volts per KC. 

OVERALL RESPONSE OF THE RECEIVER 

A. Check the overall RF alignment with the sweep generator connected to the 
antenna terminals through a suitable balancing network. The picture inter-
mediate-frequencies car now be retouch.d if 7lec.ssary to obtain the standard 
overall frequency respoJz;e curves with the pictur. carrier at approximately 
50% of maximum response. In making the final touch-up adjustments, it should 
be remembered that the converter stage and the first picture intermediate stage 
use relatively high Q circuits and tend to control the response at the high 
and low frequency 9nds of the pass band. The third and fourth picture inter-
mediate frequencies are relatively low Q circuits and they control the response 
over the center of the passband. The second intermediate frequency circuit 
controls the tilt. The limits shown represent the position of the markers which 
determine acceptable selectivity. All twelve channels should be checked for 
alignment. 

1. After acceptable curves are obtained, each channel is to be checked for 
proper tuning. The null should occur more than 30 Cecrees rotation from 
either end of the tuning vernier. 

2. Average Sensitivity Characteristics. 

Input signal required at antenna terminals to produce one volt DC 
rise across Pins 1 & 3 of V110A first video amp. 

Channel 

2 
6 
7 

13 

Midband 
Input Microvolts 32 30 22 26 

Input required at sound carrier frequency for one volt above contact 
potential across R107 (limiter grid return) shall be 30 microvolts. 
4.5 Mc Trap Alignment 

A 4.5 Mc Signal modulated approximately 400 cycles, 50% should be 
connected to the grid of the first video amplifier. Turn CONTRAST 
control maximum counter-clockwise. Connect a crystal detector to the 
picture tube grid lead. Observe the signal at the crystal detector 
load resistor on an oscilloscope and adjust the trap for minimum out-
put at the scope. 

CHASSIS CT 262, 263, 264, 265, 266 
267, 269, 283, 284, 285, 286, 28 7, 
288, 289, 290, 291, 293, 294, 297  
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SERIES 103 VOLTAGE CHART 

Measurements made with receiver operating at 117 volts 60 cycles AC, with a strong signal 
input. Measurements made with Voltohmist type VTVM, between indicated terminal and chassis 
ground unless otherwise noted. 

TUBE TUBE 
NO. TYPE FUNCTION 

PLATE SCREEN CATHODE GRID 
PIN VOLTS PIN VOLTS PIN VOLTS PIN VOLTS 
NO. NO. NO. NO. 

V-101 6AU6 1st Sound IF 5 121 6 121 7 
1 

1.5 1 0 
, 

V-102 6AU6 2nd Sound IF 5 120 6 120 7 1.6 1 0 

V-103 6AU6 3rd Sound IF 5 61 6 61 7 o 1 -5.8 

V-104 6AL5 Discriminator 7 -4.5 1 1.42 

v-105A esti7GT AGC Ampl. 5 -18 6 -38 4 -39 

V-105B -1-6sN7GT AGC Rect. 2 92 3 4.7 1 -3.7 

v-106 6cBS 1st Video IF 5 139 6 139 2 .22 1 -4.8 

V-107 6CB6 2nd Video IF 

... 

5 139 6 139 2 .22 1 -4.2 

v-108 6CB6 3rd Video IF 5 139 6 139 2 .36 1 -4.2 

V-109 6CB6 4th Video IF 5 139 6 139 2 2.3 1 0 

V110A 1-6SN7GT 1st Video Ampl. 2 -16 3 -801 1 -88 

V- 110B SN7GT AGC Clamp 5 o 6 o 4 -2.2 

V-111 6AQ5 2nd Video Ampl. 5 170 6 200 2 2.7 7 -16 

V-112A eSN7GT 1st sync. Ampl. 2 99 3 4.8 1 -3.7 

V-112B -16SN7GT 2nd Sync. Ampl. 5 96 6 1.12 4 -.9 

V-113A i6SN7GT Sync.Clipper 2 /200 3 8.3 1 -17 

v-113B esp7GT Vertical Osc. 5 /138 6 -8o 4 -138 

V-1114. 6v6cT Vertical Output 3 /28o 4 280 8 -47 5 -65 

V-115 6Au6 Horiz.Control 5 /200 6 150 7 /3.6 1 .24 

v-116 6AL5 Horiz.Discr. 
1 
5 

o 
al 

7 
2 

-27 
-28 

V-117A 

.... 

112AU7 Horiz. Osc. 1 170 3 .1 2 -8.6 

V-117B il2AU7 Horiz. Disch. 6 142 8 -80 7 -110 

v-118 6BG6G Horiz. Output Cap Do not meas. 8 205 3 -8o 5 -110 

V-120 6W4GT Damper 5 Do not meas. 3 .450 

V-121 504G LV Rectifier 4/6 *365 8/2 '300 

V-122 (See Chart 
1 

Picture Tube 
_   

"13KV 10 14.00 11 70-120 2 -5 to 
,5O 

vorcage, measured rrom -.LW volt map. 
'DC voltage, measured from -100 volt tap. 
"Measured with electrostatic voltmeter. 
Do not measure Horizontal Output plate or Damper plate with VTVM. 
Pulses cause grid rectification in meter so reading is meaningless 
and HV pulses may damage meter. 

REF. NO. 

T101 
T102 
T103 
T104 
T105 
no6 
T1o8 
T109 
T110 
1111 
T112 
T113 
T114 
L101 
L102 
L103 
L104 
L106 
L107 
L108 
L109 
L110 
L111 
L112 
L113 
L114 
L115 
L116 

R101 
R102 
R103 
R104 
R105 
R106 
R107 
R108 
R109 
R110 
R111 
R114 
R116 
R117 

PART NO. DESCRIPTION 

360332-12 Sound IF Transformer 

360332-12 360332-13 Sound IF Transformer 
Sound Discriminator Transformer 

360461-2 360461-2 1st Video IF Transformer 
360461-2 2nd Video IF Transformer 
360461-2 3rd Video IF Transformer 

4th Video IF Transformer 
360476-1 Video Detector Transformer 

320030-6 Vertical Blocking Oscillator Trans. 
320056-3B Vertical Output Transformer 

360435-1 Magnalok Transformer 

320055-1 H. V. Transformer 
300060-1 Power Transformer 
360484-1 Video I.F. Trap 
360484-1 Video I.F. Trap 
360484-1 Video I.F. Trap 
360372-4 R. F. Choke 
360443-9 Peaking Coil, green 
360483-1 4.5 Me. Trap 
3604437 Peaking Coil, red - 
360443-12 Peaking Coil, yellow 
360443-11 360462-5 Peaking Coil, orange 

Deflection Yoke Assembly 

360477-2 Focus Coil 
360451-1 Peaking Coil 
360357-1 Horiz. Size Coil 
360358-1 Horiz. Linearity Coil 
320041-2A Filter Reactor 
180475-1 Fuse, 1/4 Amp. 
180475-2 Fuse, 5 Amp. 
230104-94 Res. Carb. 470K, 1/2W 
230104-50 Res, Carb, 100 Ohm, 1/2W 
230104-81 Res, Carb, 39K Ohm, 1/2W 
230104-62 Res, Carb, 1000 Ohm, 1/2W 
230104-50 Res, Carb, 100 Ohm, 1/2W 
230104-62 Res, Carb, 1000 Ohm, 1/2W 
230104-78 Res, Carb, 22K Ohm, 1/2W 
230105-74 Res, Carb, 10K, 1W 
230105-74 Res, Carb, 10K, 1W 
230104-81 Res, Carb, 39K Ohm, 1/2W 
230104-86 Res, Carb, 100K Ohm, 1/2W 
230104-86 Res, Carb, 100K Ohm, 1/2W 
230104-84 Res, Carb, 68K Ohm, 1/2W 
230104-76 Res, Carb. 15K Ohm. 1/2W _ 

CHASSIS CT 262, 263, 264, 265, 266, 

267, 269, 283, 284, 285, 286, 287, 
288, 289, 290, 291, 293, 294, 297 
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R. NO. PART NO.  

R118 
R119 
R120 
R121 
R122 
R123 
R124 
R125 
R126 
R127 
R128 
R129 
R130 
R132 
R149 
R150 
R151 
R152 
R153 
R154 
R155 
R156 
R158 
R159 
R160 
R161 
R162 
R163 
R164 
R165 
R167 
R168 
R171 
R173 
R174 
R175 
R176 
R178 
R179 
R180 
R181 
R182 
R184 
R185 
R186 
R187 
R188 
R189 

230104-48 
230104-62 
230104-74 
230104-48 
230104-50 
230104-68 
230104-48 
230104-50 
230104-69 
230104-52 
230104-50 

230104-50 
220076-19 
230104-44 
230106-77 
220076-43 
230104-69 
230104-55 
230104-74 
230105-71 
230105-71 
230104-102 
230104-83 
220076-44 
230105-85 
230104-95 
230104-94 
220076-39 
230104-101 
230104-86 
230104-77 
230104-62 
220076-38 
240035-8 
240035-13 
230105-70 
230166-73 
230104-54 
240069-1 
230104-74 
230104-72 
230104-96 
230104-98 
230104-54 
230105-78 
230104-105 
230104-66 
230104-62 

DESCRIPTION 

Res, Carb. 68 Ohm, 1/2W 
Res, Carb. 1000 Ohm, 1/2W 
Res, Carb, 10K Ohm, 1/2W 
Res, Carb, 68 Ohm, 1/2W 
Res, Carb, 100 Ohm, 1/2W 
Res, Carb, 3300 Ohm, 1/2W 
Res, Carb, 6j Ohm, 1/2W 
Res, Carb, 100 Ohm, 1/2W 
Res, Carb, 3900 Ohm, 1/2W 
Res, Carb, 150 Ohm, 1/2W 
Res, Carb, 100 Ohm, 1/2W 
Res, Carb, 100 Ohm, 1/2W 
Control, Volume 
Res, Carb, 33 Ohm, 1/2W 
Res, Carb, 18K Ohm, 2W 
Control, Picture 
Res, Carb, 3900 Ohm, 1/2W 
Res, Carb, 270 Ohm, 1/2W 
Res, Carb, 10K Ohm, 1/2W 
Res, Carb, 5600 Ohm, 1W 
Res, Carb, 5600 Ohm, 1W 
Res, Carb, 2.2 Meg, 1/2W 
Res, Carb, 56K Ohm, 1/2W 
Control, Brightness 
Res, Carb, 100K, 1/2W 
Res, Carb, 560K, 1/2W 
Res, Carb, 470K, 1/2W 
Control, AGC Set 
Res, Carb, 1.8 Meg. 1/2W 
Res, Carb, 100K ohm, 1/2W 
Res, Carb, 18K Ohm, 1/2W 
Res, Carb, 1000 Ohm, 1/2W 
Control, Focus 
Strip Resistor 
Strip Resistor 
Res, Carb, 4700 Ohm, 1W 
Res, Carb, 3200 Ohm, 2W 
Res, Carb, 220 Ohm, 1/2W 
Strip Resistor 
Res, Carb, 10K, 1/2W 
Res, Carb, 6800 Ohm, 1/2W 
Res, Carb, 680K, 1/2W 
Res, Carb, 1 Meg, 1/2W 
Res, Carb, 220 Ohm, 1/2W 
Res, Carb, 22K Ohm, 1W 
Res, Carb, 3.9 Meg. 1/2W 
Res, Carb, 2200 Ohm, 1/2W 
Res, Carb, 1000 Ohm, 1/2W 

REF. NO. PART NO. 

R190 
R191 
R192 
R193 
R194 
R195 
R196 
R197 
R198 
R199 
R200 
R202 
R203 
R214 
R215 
R217 
R216 
R218 
R223 
R224 
R225 
R228 
R232 
R233 
R234 
R237 
R238 
R239 
RC101 
c104 
clo5 
c107 
clo8 
C111 
C112 
C113 
C114 
C115 
C116 
C117 
C118 
C119 
C120 
C121 
C122 
C123 
C125 

230104-74 
230104-94 
230104-94 
230104-98 
230104-94 
230104-82 
230104-78 
230105-69 
230104-102 
230104-86 
220076-35 
230104-98 
230104-50 
230104-76 
230104-106 
230104-98 
230104-86 
220076-12 
230104-102 
230105-61 
220076-20 
230105-98 
230104-74 
240057-3 
230104-90 
230104-69 
230104-91 
220076-5 
250186-1 
250175-3 
250207-11 
250175-3 
250207-20 
250206-1 
250201-1 
250164-13 
250175-3 
250175-3 
250175-3 
250175-3 
250175-3 
250206-1 
250175-3 
250175-3 
250206-5 
25o2o6-3 
250179-3 

Cap. 
Cap. 
Cap. 
Cap. 
Cap. 
Cap. 
Cap. 
Cap. 
Cap. 
Cap. 
rap. 
Cap. 
Cap. 

DESCRIPTION 

Res, 
Res, 
Res, 
Res, 
Res, 
Res, 
Res, 

Carb, 10K, 1/2W 
Carb, 470K, 1/2W 
Carb, 470K, 1/2W 
Carb, 1 vieg, 1/2W 
Carb, 470K, 1/2W 
Carb, 47K ohm, 1/2W 
Carb, 22K Ohm, 1/2W 

Res, Carb, 3900 Ohm, 1W 
Res, Carb, 2.2 Meg. 1/2W 
Res, Carb, 100K Ohm, 1/2W 
Control, Horiz. Disc 
Res, Carb, 1 Meg, 1/2W 
Res, Carb, 100 Ohm, 1/2W 
Res, Carb, 15K ohm, 1/2W 
Res, Carb, 4.7 Meg, 1/2W 
Res, Carb, 1 Meg, 1/2W 
Res, Carb, 100K Ohm, 1/2W 
Control, Vertical Speed 
Res, Carb, 2.2 Meg. 
Reb, Carb, 820 Ohm, 1W 
Control, Vertical Linearity 
Res, Carb, 1 Meg, 1W 
Res, Carb, 10K Ohm, 1/2W 
Res, Carb, 28.3 Ohm, 5%, 5W 
Res, Carb, 220K Ohm, 1/2W 
Res, Carb, 3900 Ohm, 1/2W 
Res, Carb, 270K Ohm, 1/2W 
Control Vertical 
Printed Circuit 
Cap. ceramic, 1500 mmf. 450 
Cap. ceramic, 47 mmf. 500 
Cap. ceramic, 1500 mmf. 450 
Cap. ceramic, 270 mmf. 500 
Cap. ceramic 5 mmf. 500 

paper . 001 mfg. 600 V 
ceramic, 2.2 mmf. 500 V 
ceramic, 1500 mmf. 450 V 
ceramic, 1500 mmf. 450 V 
ceramic, 1500 mmf. 450 V 
ceramic, 1500 mmf.. 450 V 
ceramic, 1500 mmf. 450 V 
ceramic, 5 mmf. 500 V 
ceramic, 1500 mmf. 450 V 
ceramic, 1500 mmf. 450 V 
ceramic, 15 aLe, 500 V 

ceramic, 10 mmf. 500 V 
ceramic, 1500 mmf. 450 V 

CHASSIS CT 262, CT 263, CT 264, 
CT 2 65, CT 266, CT 267, CT 269, 
CT 283, CT 2 84, CT 285, CT 286, 
CT 237, CT 288, CT 289, CT 290, 
CT 291, CT 293, CT 29L, CT 297 

C126 250175-2 Cap ceramic, . 01 mfd. 450 V 
C128 250206-1 Cap. ceramic, 5 mmf. 500 V 
C129 250200, 3 cap. eerami.:, 10 mmf. 500 V 
C130 250206=5 Gap. ceramic, 15 mmf. 500 V 
C131 250201-1 Cap. paper, . 001 mfd. 600 
C132 250175-J Gap. cn.(amic, 1500 mmf. 1450 V 
C133 250175 3 Cap c,mamic, 1500 mmf. 450 V 
C134 250175-3 Gap, .1ramic, 1500 mmf. 450 V 
C135 250175-2 Cap. ceramic, . 01 mfd. 450 V 

C136 250175-3 Cap, c-: A..111._, 1500 mmf. 450 V 
C137 250175-3 Cap. ceramic, 1500 mmf. 450 V 
0150 250201-11 Cap. papt..., . 047 mfd. 600 V 
C151 250201-11 Cap. paper, . 047 mfd. 600 V 
C152 250201-11 Cap. paper, . 047 mfd. 600 
0153 250201-11 Cap. paper, . 047 mfd. 600 V 
C154 270027-7 Cap. electrolytic 
C155 250201-7 Cap. paper, . 01 mfd. 600 V 
C157 250129-15 Cap. paper, . 05 mfd. 400 V 
C158 250129-15 ( ap. papel., . 05 led. 400 V 
C180 250151-21 Cap. paper, . 25 mfd. 400 V 
C181 250201-11 Cap. paper, . 047 mfd. 600 V 
0182 250159-98 Cap. mica, 100 mmf. 500 V 
C183 250159-98 Cap. mica, 100 mmf. 500 V 
C184 250c01, 5 Cap. paper, . 0047 mfd. 600 V 
C185 250185-9 Cap. paper, . 005 mfd. 600 V 
C186 250185-10 Cap. paptr, .015 mfd. 600 
c187 250201-5 Cap. paper, . 0047 mfd. 600 V 
C188 250201-11 Cap. paper, . 047 mfd. 600 V 
C189 250201-7 Cap. paper, . 01 mfd. 600 V 
0190 250201-13 Cap. paper, . 1 mfd. 600 
C191 250201-7 Cap. paper, . 01 mfd. 600 V 
C192 250160-64 Cap. mica, 1000 mmf. 500 V 
C193 250201-11 Cap. paper, . 047 mfd. 600 V 
C194 270027-9 Cap. electrolytic 
C195 250201-10 Cap. paper, . 033 mfd. 600 
C196 250201-13 Cap. paper, . 1 mfd. 600 V 
0198 250151-21 Cap. paper, . 25 mfd. 400 V 
C199 250201-13 Cap. paper, . 1 mfd. 600 V 
C201 250159-98 Cap. mica, 100 mmf. 500 V 
0205 250161-24 Cap. mica, 4700 mmf. 5% 500 V 
C207 250201-13 Cap. paper, . 1 mfd. 600 V 
C209 250201-12 Cap. paper, . 068 mfd. 600 V 
C216 250201-11 Cap. paper, . 047 mfd. 600 V 
C218 270021-33 Cap. electrolytic 
C219 270021-24 Cap. electrolytic 
C220 270021-40 Cap. electrolytic 
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SERVICE ADJUSTMENTS 

Below is given a description of the steps required in adjustment of the Beam Bender, 
Deflection Yoke, Focusing, Vertical and Horizontal Peaking and Horizontal A.F.C. How-
ever, it should be remembered that these adjustments are to be made only when picture 
quality is such that service adjustment is warranted. Use this description as a check-list 
and if a particular phase of quality is good, leave it alone and go on to the next operation. 
Refer to figure 1 for location of front panel controls, or to figure 2 for location of rear 
panel controls. 

CONTRAST 

ON 
VOLUME 

DROP HINGED NAMEPLATE FOR ACCESS 
TO THESE AUXILLIARY CONTROLS 

VERT. BRIGHT' 
HOLD NESS 

IR;  

FOCUS VERT. VERT. 
LIN SIZE 

FIG. 1 - FRONT PANEL SERVICE ADJUSTMENTS 

FINE 
TUNING 

STATION 
SELECTOR 

Before proceeding, tune in a station transmitting a test pattern. 

A. BEAM BENDER ( ION TRAP) ADJUSTMENT 

1. Advance the BRIGHTNESS control almost fully clockwise. 

2. Position the Beam Bender over the "flags" or kink in the gun structure. Starting 
from this position, adjust the Beam Bender by moving it fordward or backward. 
and at the same time rotating it slightly around the neck of the tube until the 
brightest raster appears on the screen. If two maximum brightness positions are 
found, the one nearest the tube base is the correct setting. This adjustment should 
be done quickly to avoid damaging the gun structure. 

3. Adjust the BRIGHTNESS. control setting until the raster is slightly above average 
brilliance.  

PICTURE TUBE 

V 19 

REMOVE THIS 
SCREW AND 
RAISE HINGED 
CAGE FOR 
ACCESS TO 
TUBE OR FUSE 

TUBE LOCATION DIAGRAM - TOP VIEW 

©John F. Rider 

1/4 NIP PIGTAIL FUSE 
UNOER PROTECTIVE CAGE 

 <«(< 

4. Re-adjust the Beam Bender carefully for maximum raster brilliance. 

B. DEFLECTION YOKE ADJUSTMENT 

1. Loosen the wing thumb screw located at the top of the deflection yoke frame. 

2. Rotate the yoke until the raster-lines are squared with the picture mask. 

3. Make sure the yoke presses firmly against the flare of the tube and tighten the 
wing screw. 

C. FOCUSING ADJUSTMENTS 

I. Adjust BRIGHTNESS and CONTRAST controls so that the raster brilliance cor-
responds to that of an average picture. 

2. If the corner of the raster is shadowed, loosen the Focus Coil Wing Nuts and 
screws slightly, and carefully twist the focus coil in such a direction that the 
shadow is eliminated. The focus coil should be positioned close to, but not neces-
sarily touching the back of the deflection yoke. Tighten the wing nuts and screws 
while the focus coil is held in this position. The Beam Bender may now require 
slight readjustment. 

. Adjust the focus control ( see fig. 1) so that the lines of the raster are sharp and 
distinct over the greatest screen area. 

ANTENNA 
TERMNALS 

7-1 
3 AMP 

LINE FUSE 

0  

MOR. 
AFC 

e 

NOR. 
DRIVE 

FIG. 2 - REAR PANEL ADJUSTMENTS 

MODELS 

121/2" Round 14" Rect. 

120 

121 

121B 

141 

141B 

142 

1400 

14008 

SEE NOTE ON 

SCHEMATIC 

ELECTRICAL SPECIFICATIONS 

Power Supply 117 Volts A.C. 

60 Cycles Only 

Power Consumption 175 Watts 

Antenna Input Impedance 300 Ohms, Balanced 

Tuning Range Channels 2 to 13 

I.F. System Intercarrier 

I.F. Frequencies Picture-24.75 Mc 

Sound-20.25 Mc 

Sound I.F. Aligned at 4.5 Mc 

Loud Speaker 5" P.M. or 10" P.M. 

Voice Coil Impedance 3.2 Ohms @ 400 c.p.s. 

D. PICTURE CENTERING, SIZE, AND LINEARITY 

1. Horizontal or Vertical Centering is accomplished mechanically. To center the pic-
ture, loosen the Focus Coil Wing Nuts sufficiently to twist the Focus Coil slightly 
about its horizontal or vertical axis. Make sure the corners of the rasters are not 
shadowed. See step C-2. 

2. Adjust the VERTICAL SIZE and VERTICAL LINEARITY controls ( see fig. 1) 
until the test pattern is vertically linear and symmetrical, and fills the mask. 
Adjustment of either control may require readjustment nf the other. If vertical 
synchronization "falls out," re-adjust the VERTICAL HOLD control. 

3. Adjust the HORIZONTAL SIZE control for correction of horizontal width. 
4. Adjust the HORIZONTAL PEAKING control trimmer ( see fig. 2) for a horizon-

tally symmetrical pattern and for elimination of any existing vertical bars in left-
center of picture. 

5. Adjust the HORIZONTAL LINEARITY control ( see fig. 2) for central alignment 
of the inner circles of the test pattern. 

E. HORIZONTAL A.F.C. ADJUSTMENT 

If difficulty is encountered in locking the picture horizontally, or if it locks-in only 
when the HORIZONTAL HOLD control is counterclockwise, adjust the HORIZONTAL 
A.F.C. control as follows: 

I. Turn CONTRAST down about half way. 
2. Turn HORIZONTAL HOLD control fully clockwise. 
3. If the picture is not locked-in, turn the HORIZONTAL A.F.C. control till it does 

lock-in. 
4. Turn the HORIZONTAL A.F.C. control counterclockwise till it just tends to fall 

out of sync. - This is the correct position of the HORIZONTAL A.F.C. control for 
optimum range of the HORIZONTAL HOLD control. 

TUBE COMPLEMENT AND VOLTAGE READINGS- SERIES 99 AND 100 

Item 
No. 

Function 
Tube 

TYP• 
Pin I Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 

VI R.F. AMPLIFIER 6C86 -0.6 0.4 0 6.3 A.C. 110 110 0 - - 

V2 OSCILLATOR-CONVERTER 6.16 120 IIS 0 6.3 A.C. -3 -5 0 - - 

V3 AUDIO OUTPUT 6K6 N.C. 0 263 275 0 N.C. 6.3 A.C. 19 - 

V4 RATIO DET.-AUDIO AMP. 6T8 -0.8 -1.5 -0.8 6.3 A£. 0 -0.8 0 -0.7 53 

V5 RATIO DETECTOR DRIVER 6AU6 -0.1 0 0 6.3 A.C. 265 85 -0.6 - - 

V6 1st VIDEO IF. 68C5 -0.5 N.C. 0 6.3 A.C. 130 130 0.7 - - 

V7 2nd VIDEO . I.F. 68C5 -1 N.C. 0 6.3 A.C. 130 130 0.7 - - 

V8 3rd VIDEO I.F. 6AU6 0 0 0 6.3 A.C. 130 130 1.1 - - 

V9 VIDEO AMPLIFIER 12AU7 100 -0.7 0.2 6.3 A.C. 6.3 A.G. 150 -1 0 0 

V10 SYNC. AMPLIFIER I2AU7 135 0 3.8 6.3 AX. 6.3 AX. 285 -23 4 0 

VII A.G.C.-SYNC. LEVELER 6AL5 2.6 -23 0 6.3 A.C. 0 - -0.2 ... - 

V12 

V13 

VERT. OSCILLATOR 6C4 105 0 0 6.3 A£. 105 -29 0 _ - 

VERT. OUTPUT 6K6 N.C. 0 270 270 0 270 6.3 AC. 33 - 

V14 NOR. OSCILLATOR 6SN7 -6 175 10 -65 170 0 0 6.3 A.C. - 

VI S NOR. OUTPUT 6AVS 5.8 6.3 A.C. 28 - 360 - 0 175 - 

V16 NOR. DAMPER 6W4 230 N.C. 365 285 230 365 
270 270 

- 
* 6.3 A£. 

V17 N.V. RECTIFIER t 1 X 2 9KV 9KV - 9KV 9KV 9KV - 9KV 9KV 

VI8 POWER RECTIFIER 5U4G N£. 290 N.C. 295 A.C. 270 295 A.C. 270 290 - 

V19 PICTURE TUBE 
See 

Diagram 

270 
150 

Pin 10 
320 

Pin 11 
175 Pin 12: • 

270 

6.3 4.1 • 6.3 A.C. 

I. Tune receiver to unused channel-no signal applied. 
2. All front panel controls set at maximum clockwise positions. 
3. Maintain line voltage at 117 volts A.C. 
4. Values shown are D-C voltages, measured from socket pin 

to ground, unless otherwise stated. 

NOTES 
5. D-C voltages measured with V.T.V.M. unless otherwise stated. 

t use high voltage insulated probe. 

• Top value is D-C voltage to ground; bottom value measured 
across filament (Y-Y). 3
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ALIGNMENT INSTRUCTIONS 
I-F and Sound Alignment Procedure 

TV ALIGNMENT 

1. Tune receiver to quiet portion of TV High Band. 

2. Set contrast control fully counterclockwise. 

3. Connect TV I-F Signal Generator through a 1500 MMF condenser to Test Point ( A) 

of tuner unit; ( See Fig. 4) low side to ground. 

4. Connect negative lead of V.T.V.M. ( or meter of 20,000 ohms-per-volt, or better) to 8.2K 
diode load resister TEST POINT ( B); positive lead to ground. See schematic diagram. 

5. Feed 24.9 MC (-±.05 MC) from Signal Generator, and adjust T4 for maximum deflec-
tion on meter. Maintain Signal Generator output so low that meter reads no more than 

1.5 volts at peak. 

6. Feed 24.1 MC (-±-.05 MC) from Signal Generator, and adjust T3 as above. 

7 Feed 22.3 MC (-t-..05 MC) from Signal Generator. and adjust T2 as above. 

8. Feed 23.0 MC (-±-.05 MC) from Signal Generator, and adjust Ti as above. 

9. Replace the meter with the vertical input of an Oscilloscope; low side to ground. 

10. Replace Signal Generator with a video I-F Sweep Generator. 

11. Loosely couple high side of a TV I-F Marker Generator to the high Sweep Generator 

Lead; low side to ground. 

12. Feed I-F Sweep, and observe response on 'scope. 

13. If response does not approximate that shown in Fig. 5, repeat steps 3 to 8, making 
surethat frequencies are precise, and that the Signal Generator output voltage is 
kept low. Continue with steps 9 to 12. A slight touch-up of individual slugs may be 
required to approximate the recommended curve of Fig. 5. 

SOUND ALIGNMENT 

1. Connect a 4.5 MC Signal Generator (-.±.01 MC) through a 1500 MMF condenser to the 
8.2K video diode load resistor-TEST POINT ( B); low side to ground. See schematic 

diagram. 

2. Obtain two resistors of approximately 100,000 ohms each, whose resistances have been 
matched accurately with an ohmmeter. Connect them in series across the 18K resistor 

(RI9) at the 6T8 tube socket ( V4). 

3. Connect negative lead of V.T.V.M. to junction of matched resistors of step 2; positive 

lead to ground. 

4. Feed 4.5 MC (-±-.01 MC) from Signal Generator, and adjust L15 and bottom slug of T5 
for maximum deflection on V.T.V.M. 

5. Connect positive lead of V.T.V.M. to junction of C25, C26, and R17-TEST POINT ( C), 
leaving negative lead of V.T.V.M. connected as in step 4. See schematic diagram for 

TEST POINT (C). 

6. Adjust top of T5 for zero output on V.T.V.M., between two opposite polarity peaks. 

R.F. AND OSCILLATOR ALIGNMENT PROCEDURE 

The oscillator adjustments are readily accessible from the front panel. If the picture 
is out of range of the Fine Tuning control, slight readjustment of L7 and/or L8 ( see 

Fig. 4) can be accomplished without an elaborate test set-up. 

The perforated bottom cover is removable, permitting access to the important align-
ment points. If proper test equipment is available, alignment may be performed, par-
ticularly on table model receivers, without taking the chassis out of the cabinet. 

R.F. ALIGNMENT 

1. Connect TV Sweep Generator to Antenna Terminals. 

2. Couple R.F. Marker Generator loosely to Antenna Terminals • 

3. Connect vertical amplifier of Oscilloscope through a 10,000 ohm V2W. resistor to 

TEST POINT ( A), Figs. 3 and 4. 

4. Short the A.G.C. Buss to ground on the TV chassis (across C34A 5000 MMF Single 
Section of Dual Discap condenser). 

5. Set Station Selector to channel 13. 

6. Feed 213 MC at 10 MC Sweep from Sweep Generator, and 211.25 MC and 215.75 MC 
fixed frequencies from R-F Marker Generator. 

7. Observe response curve on 'scope. If necessary, adjust Li, L3, or L4 ( see Fig. 3) so 
that curve approximates that shown in Fig 6. If curve is too wide or too narrow, 
the coupling between V1 and V2 can be adjusted by bringing the wire "gimmic" ( see 
schematic diagram) either further from, or closer to the .25 MMF condenser, C4. 
Caution. DO NOT SHORT "GIMMIC" WIRES. 

8. Set Station Selector, Sweep Generator and Marker Generator at frequencies which 
correspond to channel 12 ( see Table I) and adjust wire-loop inductances on switch 
wafers 2 and 3 which tune to channel 12. so that observed curve approximates that 
in Fig. 6. 

To adjust these inductances, carefully bend the wire loops closer to, or further 
from the switch wafers. Sequence of wafers 1 to 4 is from front to back of tuner. 

9. Repeat, as above, on channels 11, 10, 9, 8, and 7 ( in that order) setting Station 
Selector, and test equipment at corresponding frequencies ( see Table I). Adjust cor-
responding wire-loop ind.ictances on switch wafers 2 and 3 as above. 

10. If the tops of the response curves of channels 12 to 7 tilt in one direction, repeat 
steps 5 and 6 and adjust Li so that the response curve tilts in a direction which will 
compensate for the tilt of the offending channels. 

A compromise must be reached where no channel is badly adjusted. 

NOTE: If any individual channel is adjusted, all remaining high band channels which are 
lower in frequency must be re-adjusted. 

11. Set Station Selector, Sweep Generator and Marker Generator at frequencies which 
correspond to channel 6 ( see Table I) and adjust inductances on switch wafers 2, 3, 
and 4 which tune channel 6, so that observed response curve approximates that shown 
in Fig. 6. Caution: ADJUST ONLY HEAVY-WIRE SECONDARY WINDING OF 
L2 on WAFER 4. 

12. Set Station Selector, Sweep Generator and Marker Generator at frequencies which 
correspond to channels 5, 4, 3, and 2 ( in that order-see Table I) and adjust corres-
ponding inductances on switch wafers 2, 3, and 4 so that observed response curve 
approximate that shown in Fig. 6. 

NOTE: If any individual low-band channel is adjusted, all remaining channels lower in 
frequency ?mist be re-adjusted 

OSCILLATOR ALIGNMENT 

1. Connect TV Sweep Generator to Antenna Terminals. 

2. Couple R-F Marker Generator loosely to Antenna Terminals. 

3. Connect vertical amplifier of Oscilloscope across the video amplifier grid and ground 
(Pin 2 of 12AU7, V9). 

4. Couple 24.75 mc. Video I.F. Marker Generator loosely to first I.F. grid (pin 1 of 
6BC5, V6). This frequency remains fixed throughout oscillator alignment. 

5. Rotate Fine Tuning Control to center of range. 

6. Set Station Selector to channel 13. 

7. Set Sweep Generator to 213 MC at 10 MC sweep and Marker Generator to 211.25 MC 
(Video Carrier). 

8. Observe response curve, and adjust L8 ( see Fig. 4) for zero-beat with 24.75 MC 

marker. The zero-beat is indicated by an unmistakable break-up of the observed 
response curve. 

Nara: Quality of response curve does not affect accuracy of oscillator alignment, so long 
as zero-beat is obtained. 

9. Set Station Selector, Sweep Generator, and Video Carrier R-F Marker Generator 
to channels 12, 11, 10, 9, 8, and 7 (in that order) adjusting at the same time the cor-
responding inductances on wafer 1 for zero-beat with 24.75 MC marker. If zero-beat 
is within central range of the Fine Tuning control, alignment is satisfactory. 

10. Set Station Selector, Sweep Generator, and Video Carrier R-F Marker Generator 
at channel 6 frequencies ( see Table I) and adjust L7 ( see Fig. 4) for zero-beat as 
above. 

11. Set Station Selector, Sweep Generator, and Video Carrier R-F Marker Generator at 
frequencies of channels 5, 4, 3 and 2 ( in that order) and adjust corresponding induct-
ances un s‘% itch ‘‘ afel 1 for zero-beat as above. 

CH 13 

RF GRID 

MODELS 120, 121, 121B, Ch. 99; 
41, 41B, 142, 1400, 1400B, 
Ch. 100 

R - TUNER ADJUSTMENT POINTS 

R-F TEST POINT ®7 

CLD NEW 
PROD. PROD. 

3 0 Ok Gi( 
(DL4 

C:)1 
T 1 CH.13 

MIXER 
GRID 

FIG. 3 - TOP VIEW 

NOTE: THE ADJUSTMENTS Li,L3,L4, 

AND THE ANTENNA TERMINALS ARE 

LOCATED AS SHOWN ONLY ON 

LATER PRODUCTION TUNERS. 

R-F TEST 

POINT® 

T I \ 

CH. 13 

RF PLATE 

F1G.4 - FRONT VIEW 

OSC - 

HIGH BAND 

OSC 
LOW BAND 

REMOVE KNOBS 

AND DIAL PLATE 

FOR ACCESS TL. 

THESE ADJUG -

MENTS. 

TABLE I - ALIGNMENT FREQUENCIES 

CHANNEL 
NUMBER 

SWEEP GEN. 
CENTER FREO. 
(10 MC.SWEE P) 

MARKER GENERATOR FREQUENCIES 

VIDEO 
CARRIER 

SOUND 
CARRIER 

2 57 MC 55.25 MC 59.7 5 MC 

3 63 MC 61.25 MC. 65.75 MC. 

4 69 MC 67.25 MC. 71.75 MC 

5 79 MC. 77.25 MC. 81 7 5 MC 

6 85 MC. 83.25 MC 87.7 5 MC 

7 177 MC. 175.2 5 MC. 179.75 MC 

8 183 MG. 181.25MC. 1 85.75MC 

9 189 MC. 187.25 MC 191.75 MC. 

10 895 MC. 193.25 MC. I 97.7 5 MC. 

It 201 MC. 199.25 MC. 203:75 MC 

12 2 07 MC 20525 MC 209.75MC. 

13 213 MC. 211.25 MC 215.75 MC. 

F16.5 
1V IF 
neoreE 

F16.6 
Tv RF 
RESPONSE 

RECOMMENDED RESPONSE CURVES 
2,•e3 

29.492 
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T 5 

RATIO DE T TRAN. 

( Oa EXTERNAL NTENNA  

BUILT -1N ANTENNA 

ANTENNA 

TERMINAL 
STRIP 

30011. INPUT 

IMPEDANCE 

SWITCH ACTION 
AUTOMATIC 8E T wEEN 

LYUIINSLU xeir 

4,7K 

Ra 

CI 
15 

HIGH 
BAND 

\ 

LOW 
BAND 

C310 
5000 

SEQUENCE OF WAFERS 11.04 
[s FROM FRONT TO BACK OF 

TUNER 

ADJUSTMENTS LI, LOA I. a 
ARE ACCESSIBLE FROM THE 
Top OF rHE TuNER iN LATER 
pROOuCTION NOOELS 

To CONNECT EXTERNAL ANTENNA.  

LOOSEN ANTENNA TERMINALS. 

2-REMOVE THE BUILT -IN ANTENNA LEADS. 

3- CONNECT 300 A LEAD -IN FROM EXTERNAL 

ANTENNA TO THE ANTENNA TERMINAL 

STRIP, AND TIGHTEN THE SCREWS 

VI 

F AMPLIFIER 

6C E3 6 

\ 

001/AF 47K 

 I( • -. 

C12 R9 

COUPLING 
ADJ -61MIAC` 

SPEAKERS 

TABLE 
MODELS 

CORSO -

LETTEG 

PM 

le" 
PM 

V 2A 

CONVERTER 

1, - 6 J 6 
5 

7 

TRESFT •7 L3 L 4 R6 10 

WAFER 3 POINT (4)--- 
wAFER 2 CIO 13 CS 
3 -  l 05   R5 2.710K 

- K 
270K 15 R8 

L 

FINE 

L 7 -y- TuN1NG 
CONTROL 

WAFER I CO 

117v 

60 CYCLE 
A C ONLY 

3 MAP 

L,NE 
FAST 

INTER-

LOCK 

ON 
BACK 

5000 

ii 
nN - OFF SWITCH 

GANGED TO 

VOLUME CONTROL 

TI 

V18 

POWER 

RECTIFIER 

5U4G 

2 1.29c V 

5v AT 3APAPS. 

▪ C.3V. AT . 8A&S. 
Y 

X 
rg 6.3v AT 6 AMPS. 

00 MF 
C „ 

v 2B 
OSC 

6J6 

 _ 

Ri01 I.8X 7w 
FOCUS 

CONTROL . CW 

L20 

CS7A C570 
• 401AF 40EK • 

E50s 4501-

470n 

2250 7. 
R65 

666 

yEL E50 ,.ea 

• • 10 V • BOOST • 

1.F. ALIGNMENT DATA  

TI - 249 MC- 1 

T2 - 24.1 MC 
T3 - 22.3 MC VIDEO 

T•-23.0 MC I 

L15 - 4.5 MC -SOUND TAXE -OFF 

r5- •.5 MC - RATIO DETECTOR 

LIS 
FOCUS 
COIL 

76 

C79 

1500 

MC 

OUT 

RED 

toJE 

11C.,% 
82K 
467 

.005MF 
Cie 

_ 41AF 2 
R118 450v . 

470,_ 
IA 

6.3v 
FIL. 

C19A 
2011F 
25 V  

v 3 
AUDIO 
OUTPUT 

6 K 6 

116 
1ST VIDEO IF 

6005 

50 R29 

C341 

0510 
C58 

VERT SIZE 
CONTROL 

* TO ALIGN PRE OR SEC. OF TS, OBTAIN TWO RESISTORS 

OF APPROXIMATELY 100,000 OHMS EACH, ;11111CH HAVE 

BEEN MATCHED ACCURATELY WITH OHMMETER. CONNECT 

THEN IN SERIES, ACROSS 18K RATIO DETECTOR RESISTOR 

(Ri9). USE JUNCTION OF MATCHED RESISTORS AS TEST 

POINT. 

6K6GT IS USED 11499 SERIES ; 6V6GT USEDIN 100 SERIES 

▪ IN 99 SERIES CONNECTION ISFROM 2 TO 3 
IN 100 SERIES CONNECTION IS FROM I TO 2 

C59 
.IMF v13 

600V VERT. 
OUTPUT 

6K6 

CV/ 

51E 
R72 

C20 
0211F 

47011 R13 
812 470K 

680 

C77 

C220 
R31 
lOO 

V WA 
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AMPLIFIER 
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•MF 
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fl IRS RATIO 
DE TEl 

R19 1,2 - 618 
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C25 
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1N64 

STC. 
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_ 

RIT 

26 C27 
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LII ST. 

• BLUE DOT VIDEO AMP 

RIS 
1/2-I2AU 7 

L12 
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100 100 100 

 'VV".  
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• ir./01w 
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,K 

BUE • .002 

VERT LIN 
CONTROL ,,.- 

'K • • KILOHMS 
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ALL CERAMIC AND MICA CAPACITORS ARE IN 

ADAFO. AND RATED 500wv, UNLESS OTHERWISE 
SPECIFIED 

ALL RESISTORS ARE InWATT AND ALL PAPER 

CAPACITORS ARE 400W V., UNLESS OTHERWISE 
SPECIFIED. 

61315% 

C54 

582 

.05C 11 

R77 
33M 

1'10% 

HOW HOLD 
CONTROL 

V14 
HOR.OSC. 

6 S N 7 

RiS 

11.2K -1.10% 
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VS 
RATIO 
DE T. 
DRIVER 

6AU6 

C30 

33K 

041 C36 

113 V 98 

• BLUE 007 2ND. 

v0E0 AMP 1_14 

lii1211,U7 _ •TELI,CAT DOT 

101Ct • ROJA 

3.36 R45 
R43 

C43 • 1140 

4 MF /- 47K 

450 V IW. 
CONTRAST 
CONTROL 

V-12 47Air. 
50v. 
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150114 10% 

 V1INJ  

1115 

HOR.OUTPUT 
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R93 
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7W. 
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CIRCUIT SCHEMATIC DIAGRAM 

99 SERIES I2 li ROUND TUBE 100 SERIES le RECTANGULAR TUBE 

MODEL CABINET MODEL CABINET 

120 TABLE MODEL, LEATHERETTE 141 TABLE MODEL, MAHOGANY 

121 TABLE MODEL, MAHOGANY 1419 TABLE MODEL, BLEACHED 

1218 TABLE MODEL, BLEACHED 11100 CONSOLET TE, MAHOGANY 

14000 CONSOLE TTE, BLEACHED 

142 TABLE MODEL, MAHOGANY 

i•2 B TABLE MODEL, BLEACHED 

847 
3.3K 
2w. 

4.5MG 

2«5.° 2 1. 

1126 
100K 
1.10% 

vi0A 
SYNC 

12AU7 

IN 

RIS 560 4 TN 

RS2S R53 

1- 410 V.*BOOS 
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WA. RECT. 

I X2 

121.P4A 

OR 
14DP4 

BRIGHTNESS 
CONTROL 

SYNC OUTPUT 

'4 - 12 AU 7 

NOR. 

DEFL 
COLS 

L1611 

1116 

NOR 
DAMPER 

6W4 

21AF BLUE  

• - if 071 

RICO 68 IN L17 
HOR LIN 

1,4 A1AP FUSE 5.••ISA 

O 

E. 19 

PICTURE 
TUBE 

VI1B 

SYNC LEVELER 

tri- 6AL5 

NIGH 
VOLTAGE 

TO 
PICTURE TUBE 
2 NO ANODE 

yy 

75 C76 OPEN H,NGED 111.1111. , 051,1A 
.088ANTAGE FOR R36 /. 600V. 

o 600v ACCESS TO 

• 1,4 AMP FUSE 
• 

R96 

•70K 
IN 

C74 

10 410% 
200011 
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150K 

1'10% 
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SERVICE ADJUSTMENTS 

Below is given a description of the steps required in adjustment of the Beam Bender, 
Deflection Yoke, Focusing, Vertical and Horizontal Peaking and Horizontal A.F.C. How-
ever, it should be remembered that these adjustments are to be made only when picture 
quality is such that service adjustment is warranted. Use this description as a check-list 
and if a particular phase of quality is good, leave it alone and go on to the next operation. 
Refer to figure 1 for location of front panel controls, or to figure 2 for location of rear 
panel controls. 

FINE 
TUNING DROP HINGED NAMEPLATE FOR ACCESS 

TO THESE AUXILLIARY CONTROLS 

BRIGHTNESS NOR. 
TV•sell HOLD 

er iiTH -1 

FOCUS VERT. VERT. 
LIN. SIZE 

ON- OFF STATION 
VOLUME SELECTOR 

PIC. I 

FIG, 1 - FRONT PANEL SERVICE ADJUSTMENTS 

Before proceeding, tune in a station transmitting a test pattern. 

A. BEAM BENDER ( ION TRAP) ADJUSTMENT 

1. Advance the BRIGHTNESS control almost fully clockwise. 

2. Position the Beam Bender over the "flags" or kink in the gun structure. Starting 
from this position, adjust the Beam Bender by moving it forward or backward, 
and at the same time rotating it slightly around the neck of the tube until the 
brightest raster appears on the screen. If two maximum brightness positions are 
found, the one nearest the tube base is the correct setting. This adjustment should 
be done quickly to avoid damaging the gun structure. 

3. Adjust the BRIGHTNESS control setting until the raster is slightly above average 
brilliance. 

PICTURE TUBE 

V19 

REMOVE THIS 
SCREW AND 
RAISE HINGED 
CAGE FOR 
ACCESS TO 
TUBE OR FURl 

TUBE LOCATION DIAGRAM - TOP VIEW 

4. Re-adjust the Beam Bender carefully for maximum raster brilliance. 

B. DEFLECTION YOKE ADJUSTMENT 

1. Loosen the wing thumb screw located at the top of the deflection yoke frame. 

2. Rotate the yoke until the raster-lines are squared with the picture mask. 

3. Make sure the yoke presses firmly against the flare of the tube and tighten the 
wing screw. 

C. FOCUSING ADJUSTMENTS 

1. Adjust BRIGHTNESS and CONTRAST controls so that the raster brilliance cor-
responds to that of an average picture. 

2. If the corner of the raster is shadowed, loosen the Focus Coil Wing Nuts and 
screws slightly, and carefully twist the focus coil in such a direction that the 
shadow is eliminated. The focus coil should be positioned close to, but not neces-
sarily touching the back of the deflection yoke. Tighten the wing nuts and screws 
while the focus coil is held in this position. The Beam Bender may now require 
slight readjustment. 

3. Adjust the focus control ( see fig. 1) so that the lines of the raster are sharp and 
distinct over the greatest screen area. 

TERMINALS 
ANTENNA TERM  [---1 

117VAC 3 AMP PHONO 

PHONO MOTOR LINE FUSE JACK 

OUTLET e 
HON. 
AFC 

0 

NOR. 
DRIVE 

0 VA 

0 ',Fe.. 

29.479 
FIG. 2 - REAR PANEL ADJUSTMENTS 

MODELS 

16" Rectangular 16" Round 

160 
160B 
162 
1600 
160013 

1605 

16058 

1610 

161011 

ELECTRICAL SPECIFICATIONS 

Power Supply 117 Volts A.C. 

60 Cycles Only 

Power Consumption 175 Watts 

Antenna Input Impedance 300 Ohms, Balanced 

Tuning Range Channels 2 to 13 

I.F. System Intercarrier 

I.F. Frequencies Picture-24.75 Mc 

Sound-20.25 Mc 

Sound I.F. Aligned at 4.5 Mc 

Loud Speaker 

Voice Coil Impedance 

5" P.M. or 10" P.M. 

3.2 Ohms @ 400 c.p.s. 

MODELS 160, 160B, 162, 1600, 
1600B, Ch. 101; 1605, 1605B, 
1610, 1610B, Ch. 102 

D. PICTURE CENTERING, SIZE, AND LINEARITY 

1. Horizontal or Vertical Centering is accomplished mechanically. To center the pic-
ture, loosen the Focus Coil Wing Nuts sufficiently to twist the Focus Coil slightly 

about its horizontal or vertical axis. Make sure the corners of the rasters are not 
shadowed. See step C-2. 

2. Adjust the VERTICAL SIZE and VERTICAL LINEARITY controls ( see fig. 1) 
until the test pattern is vertically linear and symmetrical, and fills the mask. 
Adjustment of either control may require readjustment of the other. If vertical 
synchronization "falls out," re-adjust the VERTICAL HOLD control. 

3. Adjust the HORIZONTAL SIZE control for correction of horizontal width. 

4. Adjust the HORIZONTAL PEAKING control trimmer ( see fig. 2) for a horizon-
tally symmetrical pattern and for elimination of any existing vertical bars in left-
center of picture. 

5. Adjust the HORIZONTAL LINEARITY control ( see fig. 2) for central alignment 
of the inner circles of the test pattern. • 

E. HORIZONTAL A.F.C. ADJUSTMENT 

If difficulty is encountered in locking the picture horizontally, or if it locks-in only 
when the HORIZONTAL HOLD control is counterclockwise, adjust the HORIZONTAL 
A.F.C. control as follows: 

I. Turn CONTRAST down about half way. 
2. Turn HORIZONTAL HOLD control fully clockwise. 
3. If the picture is not locked-in, turn the HORIZONTAL A.F.C. control till it does 

lock-in. 

4. Turn the HORIZONTAL A.F.C. control counterclockwise till it just tends to fall 
out of sync. - This is the correct position tif the HORIZONTAL A.F.C. control for 
optimum range of the HORIZONTAL HOLD control. 

TUBE COMPLEMENT AND VOLTAGE READINGS - SERIES 101 AND 102 

Item 
No. 

Function 
Tube 

TYP9 
Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 

VI R.F. AMPLIFIER 6AG5/68C5 -0.7 0 6.3 AC 0 115 115 0 - - 

V2 OSCILLATOR-CONVERTER (46 103 75 6.3 AC 0 -3 to -4.5 -4 10 - 9 0 - - 

V1 AUDIO OUTPUT 6K6 N.C. 0 263 275 0 N.C. 6.3 A.C. 19 - 

V4 RATIO DET.-AUDIO AMP. 6T8 -0.8 -1.5 -0.8 6.3 A.C. 0 -0.8 0 -0.7 53 

VS RATIO DETECTOR DRIVER 6AU6 -0.1 0 0 6.3 A.C. 265 85 -0.6 - - 

V6 1st VIDEO I.F. 66C5 -0.5 N.C. 0 6.3 A.C. 130 130 0.7 - - 

V7 2nd VIDEO I.F. 61105 -1 N.C. 0 6.3 A.C. 130 130 0.7 - - 

VII 3rd VIDEO I.F. 6AU6 0 0 0 6.3 A.C. 130 130 1.1 - - 

V9 VIDEO AMPLIFIER 12AU7 100 -0.7 0.2 6.3 A.C. 6.3 A.C. 150 -1 0 0 

V10 SYNC. AMPLIFIER 12AU7 135 0 3.8 6.3 A.C. 6.3 A.C. 285 -23 4 0 

VII A.G.C.-SYNC. LEVELER 6ALS 2.6 -23 0 6.3 A.C. 0 - -0.2 - - 

V12 VERT. OSCILLATOR 6C4 105 0 0 6.3 A.C. 105 -29 0 _ - 

V13 VERT. OUTPUT 6V6/6W6 N.C. 0 270 270 0 270 6.3 A.C. 33 - 

V14 NOR. OSCILLATOR 6SN7 -6 175 10 -65 170 0 0 6.3 A.C. - 

VIS NOR. OUTPUT 6AVS 5.8 6.3 A.C. 28 - 360 - 0 175 - 

VI6 NOR. DAMPER 6W4 230 N.C. 365 285 230 365 
270 270 

- 
' 6.3 A.C. 

VI7 N.V. RECTIFIER t 1 X 2 11KV 11KV - 11KV 11KV 11KV - 11KV 11KV 

V18 POWER RECTIFIER 5U4G N.C. 290 N.C. 295 A.C. 270 295 A.C. 270 290 - 

V19 PICTURE TUBE 
Sots 

Diagram 

270 
I SO 

Pin 10 
320 

Pin 11 
175 

270 

' 6.3 A.C. 
Pin 12: 

• 6.3 A.C. 

I. Tune receiver to unused channel- no signal applied. 
2. All front panel controls set at maximum clockwise positions. 
3. Maintain line voltage at 117 volts A.C. 
4. Values shown ore D-C voltages, measured from socket pin 

to ground, unless otherwise stated. 

NOTES 
5. D-C voltages measured with V.T.V.M. unless otherwise stated. 

t use high voltage insulated probe. 

• Top value is D-C voltage to ground; bottom value measured 
across filament (Y- Y). 

©John F. Rider 

t7
 -
9
 
3
9
V
d
 A
l
 



ALIGNMENT INST_RUCTIONSA 

I-F and Sound Alignment Procedure 

TV I-F ALIGNMENT 

1. Tune receiver to quiet portion of TV High Band. 

2. Set contrast control fully counterclockwise. 

3. Connect TV I-F Signal Generator through a 1500 MMF condenser to Test Point ( A) 
of tuner unit; ( See Fig. 3) low side to ground. 

4. Connect negative lead of V.T.V.M. ( or meter of 20,000 ohms-per-volt, or better) to 8.2K 

diode load resister TEST POINT ( B); positive lead to ground. See schematic diagram. 

5. Feed 23.0 MC ( ±.05 MC) from Signal Generator, and adjust T4 for maximum deflec-
tion on meter. Maintain Signal Generator output so low that meter reads no more than 
1.5 volts at peak. 

6. Feed 22.3 MC ( ±.05 MC) from Signal Generator, and adjust T3 as above. 

7. Feed 24.1 MC ( -±.05 MC) from Signal Generator, and adjust T2 as above. 

8. Feed 24.9 MC ( ±.05 MC) from Signal Generator, and adjust T1 as above. 

9. Replace the meter with the vertical input of an Oscilloscope; low side to ground. 

10. Replace Sig lial Generator with a video I-F Sweep Generator. 

11. Loosely couple high side of a TV I-F Marker Generator to the high Sweep Generator 
Lead; low side to ground. 

12. Feed I-F Sweep, and observe response on 'scope. 

13. If response does not approximate that shown in Fig. 5, repeat steps 3 to 8, making 
sure that frequencies are precise, and that the Signal Generator output voltage is 
kept low. Continue with steps 9 to 12. A slight touch-up of individual slugs may be 
required to approximate the recommended curve of Fig. 5. 

SOUND ALIGNMENT 

1. Connect a 4.5 MC Signal Generator (-±.01 MC) through a 1500 MMF condenser to the 
8.2K video diode load resistor-TEST POINT ( B); low side to ground. See schematic 
diagram. 

2. Obtain two resistors of approximately 100,000 ohms each, whose resistances have been 
matched accurately with an ohmmeter. Connect them in series across the 18K resistor 
(R19) at the 6T8 tube socket ( V4). 

3. Connect negative lead of V.T.V.M. to junction of matched resistors of step 2; positive 
lead to ground. 

4. Feed 4.5 MC (-4-.01 MC) from Signal Generator, and adjust L15 and bottom slug of T5 
for maximum deflection on V.T.V.M. 

5. Connect positive lead of V.T.V.M. to junction of C25, C26, and R17-TEST POINT ( C), 
leaving negative lead of V.T.V.M. connected as in step 4. See schematic diagram for 
TEST POINT ( C). 

6. Adjust top of T5 for zero output on V.T.V.M., between two opposite polarity peaks. 

R.F. AND OSCILLATOR ALIGNMENT PROCEDURE 

R.F. ALIGNMENT 

L Connect TV Sweep Generator to Antenna Terminals. 

Lonciect %. ertical amplitiel of Oscilloscope through a 10,000 ohm Ihtv. resistor to Test 
Point (A) fig. 3. 

4. Short A.G.C. Bus to ground on TV chassis (across C34A 5000 MMF Discap condenser). 

5. Set Station Selector switch to Channel 12. 

6. Feed 207 mc at 10 mc sweep from Sweep Generator, and 205.25 mc & 209.75 mc fixed 
frequencies from R.F. Marker Generator. 

7. Observe response curve on Scope. If necessary adjust C2, C3, or C4 (See fig. 3) so 
that response curve corresponds approximately to that shown in fig. 6 and has max-
imum gain. 

8. Check markers on response curve of all remaining channels, setting Sweep and 

Marker Generators at corresponding frequencies for each channel. See Table I for 
convenient tabulation of proper frequencies. If the R.F. Markers do not fall in auto-
matically in their proper places on all channels, a compromise must be made by slight 
readjustment of C2, C3, or C4. 

OSCILLATOR ALIGNMENT 

1. Connect TV Sweep Generator to Antenna Terminals. 

2. Couple R.F. Marker Generator loosely to Antenna Terminals. 

3. Connect verticle amplifier of Oscilloscope across the video amplifier grid and ground 
(Pin 2 of 12AU7, V9). 

4. Couple 24.75 mc video I.F. Marker Generator loosely to first I.F. grid ( Pin 1 of 
6BC5, V6). 

5. Rotate Fine Tuning control to center of range. 

6. Set Station Selector switch to Channel 12. 

7. Set Sweep Generator to 207 mc at 10 mc sweep and Marker Generator to 206.25 mc 
(video carrier). 

8. Observe response curve and adjust C5, ( figs. 3 & 4) for Zero-beat with 24.75 mc 
marker. 

NOTE: Quality of response curve does not affect accuracy of oscillator alignment. 
so long as a zero-beat is obtained. 

9. Check for zero-beat on all channels in this manner, setting the Station Selector, 
Sweep Generator and Marker Generator at corresponding frequencies. ( See Table I). 
It is not usually necessary to make any further adjustments. However, if the in-
dividual oscillator coils must be touched-up, the following procedure should be 
employed: 

a) Rotate Fine Tuning control to center of range. 

b) Set Station Selector to desired channel, Sweep Generator to its center frequency 
with 10 mc sweep, and Marker Generator to the corresponding video carrier fre-
quency (See Table I). 

e) Place a non-metallic screwdriver through the opening marked 'Recessed Individ-
ual Osc. Adjustment', fig. 4, and adjust oscillator coil zero-beat with 24.75 mc 
marker on response curve. 

d) This adjustment can be repeated on any single channel, or, if necessary, on all 
channels. 

e) If difficulty is encountered in tuning any particular channel• well within limits 
of Fine Tuning control after these adjustments are made, readjust C5 slightly 

2. Connect R.F. Marker Generator loosely to Antenna Terminals. (as in Step 8) shifting the whole range of frequencies in the desired direction. 

RECORD-PLAYER OR CHANGER OPERATION 

A Phono-Jack and a 117V. A.C. outlet are provided at the rear of the chassis ( See 

fig. 2) for connection of a record-player or changer. A TV-Phono transfer switch is con-

cealed behind the trap door on the front of the cabinet ( See fig.. I). 

To operate phonograph, switch should be thrown to "phono" position. Sound vol-

ume is regulated by means of volume control as in the case of TV operation. (See main 

,:chematic diagram for circuit details). 

R.F. TUNER ADJUSTMENT POINTS 

RFTEST POINT° 

F I G.3- TOP VIEW 

RECESSED 
INDIVIDUAL 
OSC.AD.I. 

FIG.4 
FRONT VIEW 

TABLE I - ALIGNMENT FREQUENCIES 

CHANNEL 

NUMBER 

SWEEP GEN. 
CENTER FREQ. 
(10 MC.SWEEP) 

MARKER GENERATOR FREQUENCES 

VIDEO 
CARRIER 

SOUND 
CARRIER 

2 57 MC. 55.25 MC 59.75MC 

3 63 PAC 61.25 MC. 65 75 MC. 

4 69 MC 67.25 MC. 7i.75MC. 

5 79 MC 77.25 MC. 91.75 MC. 

6 85 MC 83.25 MC 6775 MC. 

7 17714C 175.2 5 MC. 179.75MC. 

e 183 mC. 181.25 MC. 185.75MC. 

9 169 MC. 187.25 MC. I 91.75MC. 

10 195 MC. 193.25 MC. 197.75 MC 

11 201 MC. 199 25 MC. 203.75 MC 

12 207 MC 205.25 PAC 209. 75MC. 

13 21314C. 211.25 MC 215.75MD. 

F1G.5 
TV IF 
RESPCNSE 

F10.6 
Tv RF 
RESPONSE 

RECOMMENDED RESPONSE CURVES 

MODELS 160, 160B, 162, 1600, 
1600B, Ch. 101; 1605, 1605E, 
1610, 1610B, Ch. 102  g
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DUK.T- IN AKITLIIIKA 
( aft (XTERNAL KNT00IA  

ANTENNA 
TERMINAL 
STEP 

300 IL INPUT 
IMPEDANCE 

To CONVECT EXTERNAL ANTENNA:  

I- LOOSEN ANTENNA TERNINALS. 

2-REMONE THE IlUILT-IN ANTENNA LEADS. 

3-CCNNECT 300 11 LEAD-IN FROM EXTERNAL 

ANTENNA TO THE ANTENNA TERMINAL 
STRIP, AND TIGHTEN THE SCREWS. 

SPEAKERS 

TABLE 
WOOELs 

T. 
PM. 

CONSO -
LETTES PM. 

TURRET SEITGH SETTING SELECTS CONS, _ 
LI,LELEOL5 FOR CHANNEL DESIRED 

)-1-1 6465/680 RF   
ANPLIFIER 

vl 5 

L21 

REPLACEABLE 
ANTENNA COIL 
AN 

CONSISTS OF 

NOTE . NUMBERS NEAR 

TURRET COIL TERMINALS 
CORRESPOND TO SEQUENCE 
OF CONTACTS °UNMET 
SWITCH READING FROM 
MET TO BACK 

117V. 

60 CYCLE 
A.C. ONLY 

$ AMP 
LINE 
NSF 

RE 
2 WO 

L 22 

5')F. REPLACE AKE 
•-• Itre0SC.COIL 

ION  

 r 6•16 V2 - - 
en iMai X E r  

NT I 
I 5700 

11 

LI1*, I 

• ,TEST 
'PONT 

> 

01. 

c Pi;35K 

eig 

3, 

COIL R.F. MISER 

--   

117 V AZ 
PHON0-150TOR 

OUTLET 

IN 

ON 
BACK 

C55 
5000 

5000 

ON- OFF SWITCH 
GANGED TO 

VOLUME CONTROL 

Til 

ti - 

Il 

CI3 

07 
4700 

Z.LII I I 

C76 

R9 
1 15K 

C.18T 
Nu 

1• 

CS 

2.« 
C12 
3-5 

C IT 
.001 WE-

C7I1 

100 

•H 
AUDIO 
AMPLIFER 

42-618 

RIS 

450 
077 

C23 

C24 
AM, 

VAS 
RATIO 
DETECTOR 

Rtil 41 - 678 
INK 

to% 

T5 
RATIO CET. TRANI. 

 r '  

C25 
.0681F INK 220 

TE- ST POINT 

R15 

C27 
le 00 

TOP 
4.51Ac 

IK 

"PR 

.!a 
V 5 

RATIO 
OCT. 
DRIVER 

64U6 

R41 $35 

MODELS 160, 160B, 162, 1600, 
1600B, Ch. 101; 1605, 1605B, 
1610, 1610B, Ch. 102 

(FERNS 102) 
1601.4 FETAL come-ftoumo 

MIMES 101) 
160P• IERP4 OR 16TP4 

F/ECTAMOULAR 

O 

VS 
1ST. VIDEO IF 

68C5 

 ___ 

82 
525 
tin 

24.1 MC 

348 

:.2771(1. 0% 

330 110% 

FOCUS 

CONTROL ..CW 

VUS 

POWER 

RECTIFIER 

5U4G 
• L 20 

.290v 

52 AT 3AMPS. 

6.3V. AT 'NAME 
 • T 

6.3v. ATH AMPS. 

GSa 

57A C578 

II50V 4501" 

=.181. 

LE ALIGNMENT DATA  

T I - 24 .5 MC- 1 

T2-54.I MC 
vIDEO 

73 - 22.3110 

T4- 23 4 MC  

L15-•.5 MC -SOUND TAKE-OFF 

• TS - 4.5 MC- RATIO DETECTOR 

2250 470.. 
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L19 
FOCUS 
COIL 

CI9C 
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VERT. OSC. TRANS. 

VIO YLiJ,W C59 
=.--- . IMP 
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osc, e 

• 

5000 R29 

C34AI 

TO 

RINI 
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5000 

O ens 
R31 

035 

C50 
• 7000 
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V 8 

3RD. VIDEO IF 

6AU6 

VIDEO 
OCT. 
iN6 4 

VIA 
1ST. 

L 11 viCE0 AMP 

• SLUE DOT ei-12AL17 

1r-

R99 1211 

LI2 1.15 
(PREEN 
DOT 

5000 

CONTRAST 
WI CONTROL 

C44 

100K 
R26 
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IODK 
±,10% 
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19 

PICTURE 
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12 
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BRIGHTNESS 
CONTROL 

C32 

T v-KNHONO SWITCH 
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OW 

C43 • 540 

• MED. 47K 
450 V Z -
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160K±10% 

IN 

+ANN Nee 2750 
7W 

té C19 6 

1;ge 

VERTICAL INTERGRATING NETWORK 

 i - 
-L-1.61 11.21( 112K 22K 

RN 042 063 
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59 C52 C53 
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CONTROLI 0 

t___ - -- _____ -- J 

s Two° Is000 !co 

I I  

6C 4 1-5 105ME 
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5.26 
567 

4700 

OW 
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069 /III 

VERT SIZE 
CONTROL 

600v 

VI] 
VERT. 
OUTPUT 
6V6 

220 
R71 

CV, 

5K 
072 

VERT LN 
CONTROL 

T e RED..  

VERT. OUTPUT TRANSI 

BLUE a  
_. 2200 O 
r... R73 

5 

200 

CS7C 

OV 075 
IX 

SNP • 
• Cs% 

KKK 

R50 
22 Pt 15 C47 

LEO 

V10111 

SYNC. OUTPUT 

I2AU7 

21401,0 JACK 

vile 

SYNC.LEvELER 

6AL5 

VIOA 
SYNC. 

RN 660 4.7M 
OSOS 053 

ADIS 

5.811 
R54 

NS s% 

C54 1•01.0 
CONTROL 

C60 
.002WE 

VERTICAL 

DEFLECTION 
COILS 

LIGA 

5K 
RO 

10000PD% 
IS 
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we% 

CS 

V14 
HOE 0 SC. 

6 S N7 

• 7 I( ± 55% 

IN 

to% 
120 
R54 

44(EN:(7,1 
L.* Dor 

e lezD.. 
ADJ.  

<‘, 

8: 

Tut 

ROI 
COK 

St 

.0 ee- R110 
C62 ISOK 

182K1'10E tiOS 
Rye 

TV 010% 
1000 

ÎCKS 

RN? 
•70K 

C66 
560110% 

riMee 

DRIVE - 
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HOR.OUTPUT 

6 4V5 

100 

RN 

RPM 
 ANN..  
470K 

052 
I M 

C58 

jj LS  

05 

2W 
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010% 

To ALIT.* FRI. OR SEC OF TS, OEITAIN TWO RESISTORS 

OF APPROFIMATELY 100,000 OHMS EACH, WHICH HAVE 

BEEN MATCHED ACCURATELY WITH OHMMETER. CONNECT 

THEN IN SERIES, ACROSS ISO RATIO DETECTOR RESISTOR 

(R19). USE JUNCTION OF MATCHED RESISTORS AS TEST 

POINT. 

-t- C 73 AS SIIONII,Id SERIES IN RECEIVERS 

C 73 CONNECTED BETWEEN PINS OF vI7 ANC, GROUND UN 
SERIES 102 RECEIVERS 

•  eve ON SERIES 101, 6W6 OR ITS ON SERIES 102 

• • 10v 800sT. 

3 

C75 

O6050MVFI  L REOS " SE FOR 

•CCIES I TO 
AMP. FUSE 

- 4 

0087. R55 

150K 
010E 

390 

C•8 

.056/F 
600V. 

eel 
VOLTAGE 

11 6 R95 TO 
• 70K PICTURE TUNE 

2 NO ANODE 

4 

I VI 

VIE 

NOR. 
DAMPER 

6 W 4 

45 IN MOO L17 

FUSE 
1405. LN. 

,AMP. • ten 

C76 
.05MF 
600v. 

096 

470K 
lIS 

C 74 
30 TION, 
2000 V. 

K. • KILDHIN 

'Pe • WEGOHMS 

ALL CERMIK APO INCA coacrrom ARE R 
NMI> ANO RATED 500V&V, UNLESS OTHERWISE 
SPECIFIED. 

ALL manna% ARE VellATT ANO ALL PAPER 
CAPACITORS ARK 4005.2, UNLESS CITNERNIE 
SPEGNED. 

©John Y. Rider 

CIRCUIT SCHEMATIC DIAGRAM 

IOU SERIES 16 .RECTANGULAR TUBE 102 SERIES 16 .1%3UND TUSE 

MODEL CABINET MODEL CABINET 

160 

1500 

152 

1600 

16006 

TABLE MODEL,MAHOGANY 
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MM-516T 

MM-510T 

MM-512T 
MODEL XSA 

Model XOR 

Model XRPS. 

Model XOB 

MMaXSPS. 

Model XTR 
Model XTA 

Aligninent Procedure 

MECK 10", 12", 16" and 19" Models 

NECESSARY EQUIPMENT 

Television Sweep Generator 
Marker Freq. Generator 
Vacuum Tube Voltmeter 
4.5 MC fixed freq. Generator or equivalent 

21.6 
Fig. 1 

Z3.5 25.6 

z3.0 26.1 

I. F. ALIGNMENT 

1. Connect VTVM and the input terminal of the oscilloscopes' vertical ampli-
fier to thejuncture of the 8200 ohm video detector load resistor and the 600 uh 
choke. 

2. I. F. Signal should be introduced as follows: 

a. Models employing TT- 10002A and TT- 10005 tuners - connect signal 
generator to miniature tube shield floated over the 6AG5 mixer tube. 

h. Models employing TT - 10003 tuner - connect signal cPrIpratnr to hare 
wire extending through top of tuner cover. 

c. Models employing TT - 10004 tuner -connect signal generator to terminal 
lug #4 located on the side of tuner cover. 

3. With the sweep off and the marker freq. set to 23.3MC, adjust the 1st and 
3rd I. F. coils for maximum response, as indicated by VTVM. Generator 
should be attenuated so as not to provide more than threshold sensitivity 
(1 volt on VTVM at fixed freq., 1/2 volt on sweep). 

4. Re - set marker frequency to 25.6MC and adjust Znd and 4th I. F transform-
ers for maximum VTVM indication, as above 

MODELS MM-510T, MM-512C, MM-512T, 
516C, MM-516T, XOB, XQA, XTA, XRA, 
XSA XQB, XTR XRPS XRPT XSPS XSPT 
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S. With sweep turned on, observe the I. F. curve on the oscilloscope. See 
Fig. 1 for desired response curve. If original alignment did not produce 
a satisfactorycurve, it may be modified by adjusting the I. F. tuning while 
observing the curve on the osc illoscope. Care must be taken that both peaks 
are approximately the same height and that the mid- portion of the curve is 
not down more than 3BD. The sound carrier, which is 21.6MC, should be 
at least 26DB below the flat top. The marker indicating the position of the 
video carrier (26 1MC) sh.,,uld be located at a point 6DB down ( 1/2 way down) 
on the curve. The curve should be about 3 IMC wide at 6DB down. 

Aconvenient method, of checking this curve, is to observe markers at 23. OMC 
and 26.1MC. If these markers appear 6DB downon opposite sides of the curve 
as indicated in Fig. 1, the response curve can be considered normal. 

I. F. ALIGNMENT (V. C. TUNER) 

Note: The following instructions apply only to models employing the TT- 10006 
tuner. 

1. Connect RF Generator to pin 1 of 1st 6AU6 through a . 01 mfd. condenser. 
Connect ground side to chassis. 

2. Connect V. T V.M. to TB between 600 uh shunt coil and 8.2K resistor. 

3. Set generator to 25.8MC and align 2nd I. F. to peak reading on V.T.V.M. 

4. Set generator to 23.3MC and align 3rd I. F. to peak reading on V. T.V.M. 

5. 

6. 

7. 

8. 

2. 

Set generator to 24.4MC and align 4th I. F. to peak reading on V. T.V.M. 

Disconnect RF generator and V. T V M. 

Connect scope to same point as V. T. V. M. as above 

Apply RF sweep through antenna at channel 5 and adjust top slug in tuner 
for proper band width ( 3.1MC)markers at 23MC and 26.1MC to be at 6DB 
down point on curve. 
Slight readjustment of 2nd, 3rd, 4th I. F. ' s may be necessary. 

SOUND ALIGNMENT 

Connect 4.5MC generator to the grid of the video amplifier tube (here again, 
low signal level is important, so that limiting action does not occur). Me-
tering maybe accomplished at the sound take-off point of the ratio detector 
(at the juncture of the 15.000 ohm resistor and the 3900 mmf capacitor) with 
meter ground connected to pin 08 of 6V6GT tube. 

Adjust the top and bottom slugs on the sound • ransformer for maximum 
meter indication. 

3. Adjust primary of ratio detector (top slug) for maximum reading. 

MODELS MM-510T, MM-512C, MM-512T, 
MM-516C, MM-516C, X0B, XQA, XTA, 
XRA, XSA, XQR, XTR, XRPS, XRPT, 
XSPS, XSPT 

R. F. ALIGNMENT 

The R.F. Tuner in this receiver has been pre-aligned by the manufacturer, 
audit is not recommended that adjustment be made in the field. Elaborate test 
equipment and personnel having specialized knowledge are required to properly 
align the R.F. Tuner. 

TROUBLE SHOOTING CHART - 10", 12" and 16" MODELS 

SYMPTOMS 

No Raster; 
Sound O.K. 

No Sound; 
4. Connect meter ground to the juncture of the two 6800 ohm resistors in the Picture O. K. 

sound detector circuit, and adjust bottom slug on ratio detector to Zero volt - 
age. Other meter lead remains connected as in step 1. 

VOLTAGE MEASUREMENTS FOR 10", 12", 
(No Signal) 

TUBE PIN I PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 

6AU6 - 1. 2 0 0 6VAC 130 130 
6AU6 - 1.2 0 0 6VAC 130 130 
6AU6 0 0 0 6VAC 130 130 
6AL5 0 -2.7 0 6VAC - 2.7 0 
6AC7 0 6VAC 2.7 -2.7 2.7 170 
6AU6 4' 5.5 6.1 0 6VAC 215 48 
6T8 * -. 35 -. 85 -. 42 0 6VAC 0 
6V6 * 0 6VAC 210 215 - 11.5 
l2AU7 125 0 6.2 6VAC 6VAC 7.0 

6A15 2.5 - 2. I 0 
6SN7 - 40 130 0 

-20 65 
6SN7 . 55 260 11 -9.1 
6W4 0 0 450 0 
6BG6 x - 13.5 0 7.2 0 

II -II 0 7 0 
183 DoNot Measure 
5U4 0 410 0 365AC 

PIN 10 

16 JP4 
12LP4 
10BP4 

O A 370 
0 A 370 
O A 370 

* Measured from Pin 8 of 6V6 
• 10" and 12" chassis 
x 16" chassis 

6VAC 0 
330 

105 
360 
-13.5 
-11 

o 
PIN II 

130 
130 
130 

o 

and 16" MODELS 

PIN 7 PIN 8 PIN 9 TUBE APPLICATION 

.5 1st I. F. Amp. 

.5 2nd I. F. Amp. 

.8 3rd IF. Amp. 

.45 Video Detector 
O 165 Video Amp. 
6.1 Sound IF 
O - 1.2 77 Ratio Det , Aud Amp. 

Audio Output 
o 1.5 0 Sync Amp.. Sync. Clipper 

13 6VAC 0 
21 
11 
o 
o 
o 

365AC 

6VAC 0 
130 130 
6VAC 280 
6VAC 255 

410 

PIN 12 Anode No Load 

6VAC 9,800 
6VAC 8,800 
6VAC 8,800 

B/ Voltage at tuner / 140 D.C. 
A.G.C. at tuner - IV. DC 

Sync. Splitter, D.C. 
Restorer 
Hors Phase Detector 
Vert Sweep Osc . ti Output 

Hors. Sweep Osc. 
Hors. Damper 
Harz. Sweep Output 

H V Rectifier 
Power Rectifier 

Kinescope 
Kinescope 
Kinescope 

1. Voltage measurements obtained with VTVM, and are positive DC unless otherwise noted. 
Z. Readings are from socket pin chassis ground ulless•otherv,ise noted 
3. Line voltage maintained at 117 volts. 
4. Front panel controls set at rw:limurn. . dry according to the settirgs of the 

service controls, both minimum and maximum readings are 

Weak Sound; 
Picture O. K. 

CHECK 

Ion Trap adjustment; 
H. V. Pwr .. Sply; C. R. T. 
Voltages; 1/4 Amp. fuse 
in H. V. supply. 

Spkr. connections; 6V6 
6T8; 6AU6; sound driver 
and ratio detector coils. 

6AU6; 6T8; 6V6; 4 mfd. 
50 V cond. on 6T8 socket 
for short; alignment; 
voltages. 

Weak Video; 6AC7 voltages; 12AU7 D.C. 
Sound O. K. restorer; C.R.T. grid. 

cath. and anode voltages; 
peaking coils. 

No Sound or Picture 6AC7; 6A15; 6AU6 IF's; 
tuner power supply. 

Insufficient 
Raster Brilliance 

Shadows or rounded 
corners on Raster 

Tilted Raster 

Picture not centered 

Insufficient 
Raster Height 

Insufficient 
Raster Width 

Ion Trap adjustment; 1B3 
H. V. rectifier; 6BG6; C. R. T. 
voltages and C.R.T. 

Deflection yoke too far 
back on neck of tube; ION 

trap adjustment; focus coil 
adjustment. 

Rotate deflection yoke. 

Adjustment of focus coil. 

Vertical heighth and linearity 
controls; 6SN7 and associated 
voltages; Vertical osc. and 

output transformers; yoke. 

6BG6 by substitution; 6SN7; 
horz, size adjustment; hors. 
drive adjustment. 

REMARKS 

If no drive on 6BG6 grid, 
check 6SN7. If 6SN7 is not 
oscillating check associat-
ed components and voltages. 

The Sound section of the 
receiver is used as a volt-
age regulator; all sound 
tubes must be in their 
sockets when set is on. 

Negative return for sound 
strip is 140 V above ground. 
Alignment must be done only 
with accurate 4.5 mc. signal 
source and V. T. V.M. 

The difficulty can most 
easily be determined by 
starting at the 6AC7 video 

amp. and working toward the 
front end of the receiver. 
In tuner, first check osc. tube. 

In extreme cases an . 05 
to . 1 mfd. condenser may 
be added across the width 
control for additional hors. 
deflection. 

©John F. Rider 
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SYMPTOMS 
Excessive Raster 
Brilliance; Brill. 
Cont. has little or 
no effect. 

Trapezoidal Raster 

Light and Dark Vert-
ical Bars Left Side 
of Raster 

Light and Dark Vert-
ical Bars Right Side 
of Picture 

Improper Focus or 
No Control of Focus 

Smeared Effect in 
Picture 

Sound Bars in Picture 

No Vertical Sync. 

No. Horz. Sync. 

CHECK 

Brill. cont. for short; 
C. R. T . cathode circuit; 
C.R.T. 

Deflection Yoke. 

Horz. drive adjustment; 
Horz. damper tube, 6W4 and 
associated circuit. 

Last section of triple 40 mfd. 
input filter (CL 10039) for 
open or low capacity. 

Focus coil; focus control 
circuit; picture tube; horz. 
drive setting. 

6AC7; Video peaking 
chokes for open. 

Setting of fine tuning control; 
Incorrect slope on low freq. 
side of IF curve; 40 mfd. 
lytics in 140V. line. 

REMARKS 

Can be caused by too much 
or too little 13 /i current 
drain, shorted turns in 
focus coil, or gassy 
picture tube. 

12AU7 and associated components; 
6SN7 and associated components. 

6AL5 and horz. phase detector 
circuit; horz. osc. control 
circuit. 

LO 

12 

HI 6AG5 

For best results set horz. 
hold control in the center 
of its range and with weak 
signal input adjust A.F. C. 
coil for horz. lock. 

LO 

XX-I 0302 

SYMPTOMS CHECK REMARKS 

No Horz. or Vertical 12AU7; . 1 mfd. to C.R. T. 
Sync. grid for leakage; grid 

current in C. R. T. 

Horiz. Syncs. in 
Center of Raster 

Raster Very Rough 
on both Edges 

Horizontal Non-
linearity. 

Vertical Non-
linearity 

Weak Picture and 
Sound in Strong 
Signal Area 

Sync. Buzz 

HI 

7 

2200 

4 

IT 

NO. 4 

15 

47 

C. R. T . may draw gfid 
current if brilliance setting 
is too high, causing loss of 
sync. 

6SN7; 6AL5; improperly 
connected Horizontal output 
transformer. 

Parasitics in 6BG6 horz, amp; 
10 mmf . 1 5 KV from damper 
plate; horz. drive; Horz. out-
put trans, 6W4. 

Horz drive and horz. 
linearity controls; 6SN7 
horz. osc; 6W4 damper, 
damper resistor. 

Vert, size and linearity con-
trols; 6SN7 and associated 
circuit and voltages. 

Weak RF, If, or video det. 
and amp. tubes; Check all 
voltages; Check for mal-
functioning antenna system. 

Sound Alignment; 
IF Alignment; 
4 mfd. Electrolytic 
condenser in 6T8 circuit. 

HALF I2AT7 

6 

• NO.T 
-1- 135 V 

470 

20 

RCG TV 10 TUNER 

JNI T T-10004 

NO. 5 

Too high a setting of the 
contrast control may cause 
the picture to distort. 

Leaking . 25 mfd. condenser 
on Pin #4 6SN7 will cause 
foldover at bottom of raster. 

The R.F. and I.F. tuned 
circuits are precisely al-
igned at factory, Alin -
ment should not be necessary 
except when components dir - 
ectly connected with these 
tuned circuits are replaced. 

Improper Setting 
of fine tuning and 
contrast controls 
will cause sync. buzz. 

MODELS MM-510T, MM-512C, MM-512T, 
MM-516C, MM-516C, XOB, XQA, XTA, 
XRA, XSA, XQR, XTR, XRPS, 
XSPS, XSPT  
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C12 

TELEVISION TUNER TT- loom 

DRAWING No. xx-I0390 

•.• 

5000 

g• 134 v Sc. Me 5- 14.0:1 

NOTES'. 
I. ALL CAPAC oTiVE VAIAK3 iN UNITS OF fire 

I2BE6 12BA6 I2AT6 5005 

i) AC TO loHONO MOTO. 

C >GI ii,:1!)54S 
1=5 I 211.8 

_4.1' • 

—t_ _l_ cs 3 sw4 12BES ZA 

Cu111 SIN PART NO DE SC IAP T ION 

C 1-

C4 -5 
CS- T 
Cl 
CS 
C SO• 3 
C 11-

1 
L 
1.15 

CV • 10025 

C31-152 II 
CP - 12803 
CP-1120. 
CC- 14154 
CP - 14903 
CLO•0015•54 
DO-10000 
ALP...x.026 
TRC-40017 • 

CONDENSER VACIAILI 

• Id ,CA 400umg 
PAPER.01:4 MID 200 VOLTS 

• • . 02 MPO ROO VOLTS 
• • TS Apo 400 VOLTS 

bogg0 400 voLTS 
▪ ELIOT 40- 2C'- FD ISO voLts 

DIU L TTT lull MO. AT 
MITE 1101• LOOP 
OSCILLATOR COU-

CHASSIS MODEL 

CC -5110f 
RC • 51005 

3005 

lec - 52203 
RC 34103 
RC - soo 
RC - /o., 
RC- 52204 
18-10041 
TS - 100 41 
TOG- 1000Z 
Plc - 30110 

44 /04 

35W4 

ojic 

Re CII 

emeNiTou c•Reos 22.000 ONAI • 
,0 MS 0 • 

▪ .0,000 ON• e 
vOLoue coNi go, to 
ResisTOA ca, NOON 220,000 ONN 

4 10,000 0 He row 
Si'• 1 u«id 
/20 og••• . U 

----- - °Russ I .10  
a «to 0... 

g 2 eD 
OUTPuT 

01 ISISTOC cAReom SS Oftèg vi 
/ 

T c,, T CHA 

11 

C 118 

To TONI AN 

• 

1,m•ei ,gg• I. - • XX 0334 

SCHEMATIC 9015 

AC INPUT 

TV CHASSIS 

OUT PUT TRANS 

TV CHASSIS 

TO LAST 

TRANS 

MODELS 1111-510T, MM-512C, MM-512T 
MN-516C, MM-516T, XOB, XQA, XTA, 
XRA, XSA, XQR, XTR, XRPS, XRPT, 

▪ XSPS, XSPT 

RED 

SWITCH SHOWN IN AM POSITION 

SWITCH ON A N CHASSIS 

VOL. CONTROL 

ON AM CHASSIS 

SWITCH ON CHANGER PLATE 

TV AN PHONO INTERCONNECTING DIAGRAM 

AC TOAM CHASSIS 

tB. 

YELLOW 

BLACK 

DRAWING NO XX 10331 

BLACK 

AG TO PHONO 
MOTOR 

SOLDER LUG 

SCREW 
CONNECTICO 

AM 

CHASSIS 

AC INPUT TO 

AM CHASSIS 
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TV ON POSITION 

OUTPUT TRANS 
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1012.811e TELEVISION RECEIVER 

F TUNER T r, 10003 

SAGS V2 6)6 

MOI INDICATE CONNECTIONS FOR RC C TUNER TT- 10004 

SA 

2X- 10225S 

5u4 G 

POWER RECTIFIER 

500 uf 

Sy 

)e 63AT27A 

3 yAT 111A 

390 

I W 

6v6 DI 

AUDIO OUTPUT 02 

e 

400 T 

3 00, _14i00. 

— 2 Vey 

6Au6 
100 1st victo if 

MO 3- 7 1(3° 

NO.2 

.002 

.009 

FOCUS 
CONTROL 

270 

-4. 340 

40uf 

450s 

- 2 1/2 

VERT 90EED 

CONTROL 

ALL RESTANCE VALUF.S IN OHMS 
K. 1000 

M. 1,000,000 

ALL RESISTORS ARE V2 WATT 
UNLESS OTBERW1SE NOTED 

ALL CAPACITANCE VALUES LESS 

TWAN ONE IN MICROFARADS 
GREATER THAN ONE IN MICRO-

1.11CROFARADS UNLESS OTHERWISE 
NOTED 

* 16 . ONLY 

e 2K 

-r 

100K 

2 

A 

5000 

330 
T 9000 

330 K 

a 618 
AUDIO 
AMP 

4.71 

5 _ 

SAK 

i/2 618 

RATIO OCT 

2 3 

r
.0 !,5be, .1 1 1000 
A 

0011 

1 05 

K 3% 

47011 11110K % 

100 

VERT 05c. TRANS 

6SN7 
VERT 
SWEEP 
osc 
OUTPUT 

VERT 

LIN 

39K 

12 K 

02 

6AL5 
VIDEO OCT 

6AU8 

47K 

Op' 

5 w°1-. JL 

00 1.140, 
1  

680K 

It  1)  1311K IW 
%4AM  

\--__. 
1/2 6AL5  T . 01 

.01 

6AL5 HORZ PHASE OCT 

009 

-VvVr• 

470K 

6966 e 

i40.12 SWEEP OUTPUT 

6111.4 
2.4 VIDEO If 

250K 

.70« 
3900 

.140V 

Sau6 
3,0 VIDEO IF 

5 

100 

7 
82K 

003 

82 

  5000 

4700 

6947 

I4OR2 SWEEP 05C. 56K 

TO.I 4501 

270 60 

23-

280 

Noe 
oRiv( 
210 K 

HORZ SPEED 22 K 
CONTROL 

I 450V 

6.0K 

82K 

2 W 

1000 

100K 

10011 

1000 

4 7 IA 

4.7K 

p0 
c> 5 Hen Sl2i 

HORZ UN. 1035 

10K 

100K 

ISO un 

SAC ., 
VIDEO 
Amp 
3 

22 K 

"RIGHTNESS 
CONTROL 

v2 nauT SYNC 
HP- SPLIT TER 

2 

SECO 

193 SI 

'0 é4V RECT 

L3 KV 

I el 

D ANODE 

Ild I W 

\out SCOP/E o 

2 

22 K-= 

V2 I2AU7 
DC RESTORER 

 e  SYNC CLIPPER \ 7 

270K\IT 6-1 

500 10 KV 
IS Kv * 

6W4 
HOR2 
DAMPER 

MODELS MM-510T, MM-512C, MM-512T, MM-
516C, MM-516T, XOB, XQA, XTA, XRA, 
XSA, XQR, XTR, XRPS, XRPT, XSPS, XSPT 
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OPERATION 

cTntrcc.ck.. 

Louder 

VOW M E 

Softer \muk•skw>uu.e.. ,:kw.e, 

?:meulexamaul 

e...meeut>,,e 

lémes Peel« lift 

•i.,TtWne 4 

RADIO TONING 

Mews Pointer mkt 
WftMMMUMO«MMT,VMM«MMM.M»M 

ffle.\. 
T7r.6-7 'eT, 
5 

(i) 4 
3 

SELECTEE 

PANEL LAMPS 
off.—. on 

TELEVISION 
, 011101EL SELECTOR 

(6), TV TUN1N4 

• TOME • BRILLIANCE -. HORIZONTAL HOLD 
Ross aef 7i more lion 4'1 Picture distorts dia. 

Set off qonalle and slips 

— o CONTRAST   o VERTICAL HOLD 
ab blacker picture Co More slim up 

more contrast i5b Picture slips down 

The controls on the panel are: two ivory plastic wheels 
whose rims extend out on either side of the dial, two 
pointer knobs, the one on the right being dual pur-
pose, two dual purpose knobs, and one single purpose 
knob. This last knob has the same appearance as the 
dual knobs but is in one piece, being used to operate 
the TONE control and OFF-ON switch. 
The MOR HOLD & VERT HOLD and the BRILLIANCE 
& CONTRAST controls are actually two knobs in one. 
There is a small knob in the center of the larger knob 
and these two can be turned separately. In the small 
window above each control is a legend describing the 
control, the dot before the name refers to the small 
center knob whereas the circle refers to the larger part 
of the knob. 
Until you have used the receiver enough to know what 
each control does it will be best to follow a step by 
step procedure. This is given in skeleton form on the 
card which is attached to the receiver. These same steps 
are described here in greater detail, with suggestions 
and further information about the use of the controls. 
Your Midwest Radio-Television receiver provides radio 
reception, phonograph reproduction and television pro-
grams. Radio reception includes the standard American 
Broadcast band and the FM Broadcast band. 
The three speed automatic record changer will play 
twelve 10 inch records or ten 12 inch records or ten 
intermixed sizes, either all standard, all long play 
microgroove, or all 45 rpm 7 inch, and stops after the 
last record is played. The receiver, however, remains 
on and must be turned off manually. 
The television programs may be chosen from any of 
the television stations in your area. 

1‘......."••••-----  MIDWEST 

Vertical Motion .111111-11.-

LARGE KNOB 
identified on legend 
with° CIRCLE: 

SMALL CENTER KNOB 
identified on legend 
with a DOT: • 

Dual control made of two concentric knobs which me 

totaled independently. 

The first step to select the type of entertainment you 
wish is to turn the SELECTOR lever. This lever has 
four positions where the following letters appear: TV, 
PH, AM and FM. These letters represent television, 
phonograph, and radio bands AM— Standard American 
Broadcast and FM—FM Broadcast. 

To turn the receiver ON rotate the TONE control knob 
clockwise. The OFF-ON switch is operated by the first 
few degrees of rotation of the TONE control after which 
it serves to change the tone, reducing bass and boosting 
high frequencies as it is rotated clockwise. Since the 
best fidelity is obtained when this control is at the 
intermediate point, it is best to leave it in this position 
until all adjustments are completed after which it may 
be returned to the setting most pleasing to you. This 
will depend somewhat upon the kind of program being 
received. 

Having selected one of the radio bands, preferably the 
American Broadcast band A for first trial, roll the 
VOLUME control wheel up to increase volume until 
some sound or signal is heard. 

To tune to any station roll the radio TUNING control 
wheel up or down, upwards motion moves the dial 
pointer to the right and downwards rotation of the 
TUNING drum moves the pointer to the left. 

The dial calibration for the A band, Standard Broadcast, 
is from 55 to 160, if you add a zero to these numbers 
they will represent kilocycles. For example 700 kilo-
cycles, WLW, appears on the dial as 70. 

Your FM Broadcast band is calibrated in channel num-
bers, these channel numbers were assigned by the 
Federal Communications Commission for the con-
venience of the general public. However, in many 
parts of the country FM stations use a frequency des-
ignation so that we repeat the calibration in megacycles 
on the foil dial. 

Horizon4.al Motion 

Adjust VOLUME for a comfortable level. You should 
be able to hear the TV program at this point. If you 
do not hear it, turn the TV TUNING control full left 
and then slowly right until you do hear the program. 

The TV TUNING control knob is the round, brown 
knob behind the CHANNEL SELECTOR pointer knob. 
The CONTRAST and BRILLIANCE controls are a dual 
concentric pair, the center knob is used to control 
picture brightness and the outer ring knob is used to 
adjust picture contrast. First turn the CONTRAST con-
trol full left, then turn BRILLIANCE control to the right 
only as much as is necessary to make a bright screen. 
The BRILLIANCE control should not be turned past the 
point at which the picture begins to grow larger, since 
detail is lost due to loss of focus. 
Now advance the CONTRAST control, if necessary, to 
produce a visible pattern in black and white on the 
screen. It may be necessary to turn the BRILLIANCE 
control back so that the picture does not grow. 
Too much contrast, even after everything is adjusted 
will cause the picture to be poor in detail and may 
cause flickering and distortion or complete loss of 
holding so that it moves sidewise. The pattern then will 
probably be unintelligible because of rapid motion 
up and down and sidewise, and there may be multiple 
patterns. 

Before the HOLD controls are adjusted these motions are 
combined on the screen. The result is an appearance oi 
violent motion. You must first stop the vertical motion 
with the VERT HOLD control. Beginning with it in the 
full counter clockwise position turn it slowly to the 
right until the horizontal black bar has slowed enough 
to be seen. Then proceed carefully to turn the control 
further until it stops altogether. At this setting you will 
notice that the bar has been pulled into the top of the 
screen, and slight movement of the VERT HOLD control 
does not set it in motion again. 
The HOR HOLD may now be rotated towards the posi-
tion where horizontal motion slows down. The first 
effect will be a reduction in the number of diagonal 
lines, nearer to correct setting results in an upright 
pattern which may still be sliding to left or right. As 
the proper setting is reached a vertical black bar, much 
larger than the one observed in adjustment of the 
VERT HOLD, may be seen. This black area will slip 
into the left or right side of the picture screen. Further 
adjustment should then stabilize the picture so that no 
flicker or bending occurs. 

If there is trouble reaching a steady picture, reduce the 
CONTRAST control again until the screen is dim and 
advance the BRILI1ANCE for visibility. During the 
first few minutes the HOLD controls may let loose of 
the picture and require readjustment but the new set-
ting will be close and much more easily found. Once 
they are set and the receiver has been on for some 
time neither hold control should need further adjust-
ment, since both the vertical and horizontal circuits 
lock in with the transmitter. 
The TV TUNING Control is primarily for tuning the pic-
ture to the very best detail. Starting from full left the 
picture should be soft and lacking in sharp detail. As 
the control is turned right there is first a point, fairly 
critical, where a herringbone pattern begins to show 
over the entire picture. Turn slightly more and this 
pattern disappears. Further rotation to the right results 
in the herringbone pattern again. Past this second "pat-
tern" point the picture rapidly becomes weak and 
streaked. The best position is right between the "pat-
tern" points and at this point the picture is best. There 
may also be a buzz in the sound if the TV TUNING is 
not set at this critical point.  

You have, of necessity, become familiar to some degree 
with the purpose of the CONTRAST and BRILLIANCE 
controls while setting the HOLD controls. When the 
CONTRAST is turned clockwise the BRILLIANCE control 
may need adjustment counter-clockwise, as this direc-
tion of adjustment is continued, in small steps, the pic-
ture becomes more black and white with less of the grey 
tones which give you details in shadow and highlight 
areas. Note again that if too much contrast is used the 
picture will bend and distort. You must choose, by re-
peated trial settings of the BRILLIANCE and CONTRAST, 
the best degree of contrast for your normal viewing 
distance, if you become lost or confused in this step 
start all over by turning the CONTRAST completely 
counter-clockwise. 

This initial adjustment may seem involved ai first. 
Actually it involves only these steps: 

1. Turn receiver ON by turning the TONE control 
clockwise. 

2. Select the CHANNEL on which the desired tele-
vision program is being broadcast. 

3. Turn CONTRAST full counterclockwise. 
4. Advance the VOLUME control and tune in the 

sound with the TV TUNING control. 
5. Advance the BRILLIANCE control clockwise until 

the picture screen glows, then advance the CON-
TRAST control until the picture appears. 

6. Stop movement of the picture with the HOLD 
controls. 

7. Tune TV TUNING for sharpest picture. 
8. Adjust CONTRAST and BRILLIANCE for the de-

sired shading. 

After this, adjustments, necessary when the receiver is 
used again need only involve: 

1. Turn the receiver ON. 
2. Select the desired CHANNEL. 
3. Adjust VOLUME and TV TUNING for sharpest 

picture since these may be slightly different on 
each channel. 

The HOLD controls should not be touched unless 
necessary. 

There is sufficient brightness available on the screen for 
comfortable viewing inside the home during daylight, 
unless in direct sun or skylight, and in the usual home 
illumination at night. If you desire to dim the room 
lights the picture will appear much brighter and in 
that case the panel lamps might be too noticeable, the 
PANEL LAMP switch is provided so that these may be 
turned OFF. 

In the section following are described various controls 
not on the front panel which you can adjust to cure 
certain faults or failure. 

NON-OPERATING ADJUSTMENTS 
There are a number of seldom used adjustments for 
centering the picture, correcting distortion in the pic-
ture, changing the size of the picture and for rotating 
the picture to line up square on the screen. Some of 
these controls may never be needed but they must be 
available when aging of the parts, tube changes or some 
actual physical change is caused by violence (as may 
occur in shipment) makes it necessary to correct any of 
the things mentioned above. 
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WARNING 
It is here nFicessary to warn you against reaching 
into the receiver past the rear apron. It is neces-
sary to use voltages which can be deadly if con-
tacted and in any case would result in an un-
pleasant shock, every precaution has been taken 
for your safety by enclosing the high voltage, 
14,000 volts, in a metal cage, using low regulation 
of voltage and by using high safety-factor wire 
for the lead to the kinescope. This is a bright red 
wire which is plugged into the side of the picture 
tube, if it has come loose the open end, although 
hooded by a rubber cup, may be dangerous. Other 
voltages do not exceed 400 volts but will supply 
considerable current and can also be dangerous, 
these voltages are carried in the cables connect-
ing the two chassis together and in the speaker 
cable. 

LOOP NUTS ALWAYS RE 

14166ED IN ISSUE 

POWER (AILE 

TV ANTENNA LEAO•IN 
CONNECTED HERE 

MGR VOLTAISE (AILE 

SPEAKER CARLE EIISU CABLES 

The metal chassis and the controls on the rear apron of 

the chassis may be adjusted in complete safety if you 

do not at the same time handle any of the cables or 

wiring connected to the chassis, or when the receiver 

is disconnected or turned off. 

HORIZONTAL SYNC. The horizontal hold control on 

the front panel is a vernier control and is not too critical 

in adjustment. The HOR SYNC control on the rear apron 

of the chasis is critical and some care should be used 

in its adjustment. As long as the panel control, HOR 

HOLD, can be used, do not touch the HOR SYNC but 

when the panel control must be turned full left or right 

then, in small adjustments, rotate the HOR HOLD towards 

a center position and fclloi.v it with compensating ad-

justments of the Hell SYNC needed to keep the picture 

steady. 

•\\‘.\\%\\\ 

, 

To observe the screen while adjusting the controls on the rear of the 
chants you will find the use of a mirror ia very helpful. 

WIDTH. When the picture is too small or too large, both 
width and height can be adjusted within limits. When 
the picture is too small because of low line voltage, 
weak tubes or mechanical reasons there may not be 
enough adjustment. The WIDTH control is a threaded 
screw and as it is screwed out the picture will slowly 
increase in width. 

HEIGHT. To increase or decrease the size of the picture 
vertically rotate the HEIGHT control. Although the 
width and height are adjusted separately the final ad-
justment must result in a ratio of 4 units wide to 3 units 
high, or there will be distortion of the picture. 

LINEARITY. Distortion of the picture proportions may 
still occur even with the correct aspect ratio in use. This 
distortion may occur in either the transmitter or receiver, 
this you can check if there is more than one television 
transmitter in your locality by comparing the test pat-
terns to see if the same sort of distortion occurs on both. 
When this distortion is determined to be in the re-
ceiver, and is pronounced, correction may be under-
taken, the work must be done when there is a pattern 
being transmitted. Each station has a variation of the 
fundamental pattern, one of these is shown below but 
any pattern having a large circle will provide a pic-
ture where non-linearity is easily noticed in the distor-
tion of the circle. 

VERT LIN control interacts with the HEIGHT adjustment 
so that each control affects both height and linearity. 
You will find that with increased height caused by ad-
vancing the HEIGHT control the pattern is stretchea 
slightly more at the bottom. 

The VERT LIN control actually has most effect on the 
top half of the pattern, as this control is turned to in-
crease the height, the top half of the pattern is stretched 
more than the bottom. This sort of adjustment can be 
done most easily by reducing one of these controls for 
minimum height and then setting the other for correct 
height. Now advance the first control in small steps, at 
each step reducing height with the second control, as 
the pattern approaches good vertical linearity the ad-
justments should be made in still smaller steps. You 
must use your judgment as to the best relative setting 
of HEIGHT and VERT LIN. 

There is no adjustment of horizontal linearity. This is 
held to the commercial limits of plus or minus 10%, this 
being evenly distributed. There is also a commercial 
limit of plus or minus 2% on trapezoid, pin cushion and 
barrel effects. 

The only control over rotation of the picture is a 
mechanical one, and as a corollary, if the picture is not 
square in the frame there has been a disturbance of the 
mechanical adjustments. Besides this mechanical con-
trol, ion trap adjustments are made with mechanically 
operated controls. To make these changes it is neces-
sary to reach past the rear of the chassis, where an 
additional hazard is encountered in addition to the 
possibility of shock. 

This aspect ratio is transmitted 
by all stations. 

The same ratio must be . iced in Otherwise — 
the receiver. This occurs. 
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FURTHER WARNING 
The kinescope (picture tube) being a large glass 
bottle with the inside evacuated, has a few tons of 
pressure over its surface because of atmospheric 
pressure. The face is thick but if a fracture of the 
glass is started by a blow or scratch so that a 
sudden collapse occurs, the force of the resulting 
implosion may throw all sizes of pieces of glass 
with dangerous violence and in every direction. 
The violence of the implosion can not be pre-
dicted and it may result merely in no more damage 
than would occur when a small lamp bulb is 
broken, further, the amount of abuse that the 
kinescope will withstand is likewise not predict-
able. Some of these large tubes have collapsed even 
when no visible or known force was used. To be 
safe, never hold the tube against the body or 
handle it without gloves and eyeglasses or goggles. 

eiP 07' 
Wing Dolt on DEFLECTOR YOKE when losened 

provides handle for rotating yoke. 

ebit 
tletb 1/4, 

"lbolt re 

Here are the mechanical adjustments that can be used 
to rotate the picture in the frame, correct corner cutting 
and adjust the ion trap. To make them accessible when 
the receiver is in the cabinet, you may remove the 
wood strip holding the paper tube over the small end 
of the kinescope. 

FOCUS: Midwest uses an all PM focus unit, to change 
the effect of this device, there are two FOCUS ADJUST-
MENT SCREWS as shown in the illustration. 

The screws are magnetic material so that they will 
provide a variable, alternate path for the magnetic field 
generated by the Alnico magnets in the unit. If an iron 
screw driver is used, it also distorts the magnetic field, 
so that you should use a copper penny or a non-ferrous 
screw driver to adjust these screws. 

Jolui F. Rider 

Z 
- 
9
 3
9
V
d
 A
l
 



At one certain position there will appear very fine 
horizontal lines in the picture screen, at a viewing 
distance of several foot these would not be visible and 
this may be the best setting. If you prefer, however, a 
small amount of rotation in either direction will cause 
the picture to smooth out and appear slightly better if 
you are going to watch the screen from a distance of 
less than three feet. 

CENTERING: To center the picture on the face of the 
kinescope, there is a sliding aperture plate in the focus 
unit, this plate is moved by the CENTERING CONTROL 
STICK so that the axis of the magnetic field in the gun 

UP and DOWN motion MOVES picture SIDEWAYS   
SIDEWAY motion MOVES picture UP or DOWN ----. \)  

PICTURE CENTERING STICK 

FOCUS ADJUSTMENT 
Turn these screws in or 
Out as needed to sharpen 
the fine horizontal lines 
which make up the picture. 
I« ONLY MAlf OR NO//L 

fCREWORIVER, 
OR COPPER COIN 

of the kinescope is tilted. Because of the way the plate 
is held, the movement of the CENTERING STICK com-
bines the vertical and horizontal movement of the 
picture, if you set up a mirror in front of the receiver 
and watch the picture in the mirror while adjusting the 
CENTERING, this is not a diffcult adjustment. The illus-
tration above shows roughly the relation between the 
motion of the picture and the motion of the CENTERING 
STICK. 

TO ROTATE the picture in the frame you simply loosen 
the WING BOLT one half turn and, using it as a handle, 
rotate the DEFLECTION YOKE in the metal tubo to 
straighten up the picture. The receiver must be oper-
ating for you to observe the correction being made, 
otherwise you will need to make a number of trial 
adjustments. Each time the WING BOLT is loosened 
the yoke must be pushed forward, using the paper 
collar which is exposed between the metal yoke 
mounting tube and the MOUNTING FOOT. The relation 
between, the rotation of the picture and the yoke is 
direct, being in the same direction and amount, be 
sure to tighten the bolt only after the yoke has been 
pushed forward against the kinescope. 

THE ION TRAP is a device for removing ions from the 
electron beam generated in the gun of the kinescope. 
The ions removed are molecules of matter which have 
been excited by electron bombardment so as to have 
a negative charge and if allowed to remain in the 
electron beam will eventually cause a dark spot in the 
center of the kinescope tube face since they continually 
strike a small area, not being as easily bent from their 
path by the magnetic fields used to bend the electron 
beam. This function is not demonstrable but you may 
be sure it is operating if there is a picture on the 
screen, since wrong placement of the ion trap, or no 
trap, on tubes designed for them results in no picture 
or light on the screen or in a corner of the picture being 
cut off. The aluminized kinescope and hard vacuum 
kinescopes do not use ion traps. 

There are numerous types of ion traps, all differing in 
appearance but identical in action. Two types are 
illustrated here, showing approximate location on the 
gun of the kinescope. 

The principle involved is the same one used by the 
mass spectograph where isotopes are separated. If the 
ion trap is placed on the kinescope as shown here, only 
slight movement will be needed to give you the desired 
results. First, rotation will show that light intensity is 
peaked at one point and second, longitudinal move-
ment will show a cutting of picture corners except at 
one point, by combining the back and forth motion with 
rotation side to side will quickly show you the optimum 
setting. 

Note: If polarity of the magnets are reversed these 

traps would be up instead of down, as shown. Either 

position is OK. 

There are no more corrective adjustments unless the 

chassis is removed from the cabinet and these adjust-

ments must then be moved only when service equip-

ment is used to make and check them. However, you 

will find some information of interest to you in the 

following section on service and we suggest that you 

should finish reading this manual. 

of black areas, this is the result of loss of all low video 
frequency detail. To correct this trouble insert an at-
tentuator pad in the 300 ohm line to the receiver an-
tenna terminals. The values shown here are recom-
mended, using only carbon resistors and adding sec-
tions until detail is obtained in the picture. 

120 120 
D 

D 
120 120 

Interference from unwanted signals, such as the image 
of an FM station or high frequency diathermy and auto-
matic control devices should be eliminated as far as 
possible with relocation of the antenna. 

To reduce interference from shortwave stations, parallel 
tuned traps may be installed, one in each lead of the 
twin lead. A high-pass filter may also be used. For 
strong short wave interference additional RF filter may 
be necessary in the power line, your Midwest receiver 
has two .01 mfd. condensers from the lines to chassis. 

Interference from VHF stations may be attenuated by an 
open stub wave trap. Cut a length of twin lead which 
is 1/4 the wave length of the interfering station (reduce 
length by the V. P. factor), connect one end across the 
antenna terminals and leave the other end open. This 
effectively shorts the lead-in at the interfering fre-

Black dashes — caused 
by arcs or ignitions systems 

quency only. If using 300 ohm twin lead with a V. P. 
of 82% divide 201 by the station frequency in MC for 
the answer in feet. In "fringe" areas a directional, 
narrow band antenna will discriminate against inter-
ference, a tuned "booster" would also increase the 
selective characteristics of the receiving set-up. 

Adjustment of the controls, both operating and con-
cealed non-operating is described in detail in the two 
sections of this manual immediately preceding. Failures 
ranging from complete lack of light on the screen to 
slight non-linearity in the picture can be caused by 

Werringbone effect - 
caused by radio frequency only 

Sound bars — 
caused by modulated carrier 

loss of detail - 
caused by excessive signal 
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misadjustment of these controls, and it is worth the 
time required to check them before removing the re-
ceiver for shop service. 

If failure is not due to improper installation or opera-
tion you will find tube trouble is the major cause for 
failure. 

Depending upon the type of trouble encountered cer-
tain sections of the receiver can be suspected, so that 
you do not usually need to check all the tubes in the 
receiver. 

This block diagram and the tube map provide the 
information necessary to locate physically the sections 
of the receiver where tube trouble can be, assuming that 
experience or previous instruction provides you the 
knowledge to interpret the symptoms. No attempt is 
made in this manual to duplicate the abundant and 
excellent literature on television circuit theory now 
available. 

The following description will supplement the block 
diagram with some detail about the type of circuits 
used. 
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A tuned RF stage is used on both radio bands, a 6BA6 
pentode is the RF amplifier. Separate triode mixers are 
used for AM and FM, a 12AT7 dual triode is the mixer. 
Another 12AT7 dual triode is used or separate AM and 
FM local oscillators. 

The IF amplifier for Standard Broadcast is a two stage 
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amplifier using six tuned circuits and two 6BA6 remote 

cut-off pentodes. The AM detector uses the diodes of a 
6AV6, which also generates automatic volume control 
voltage. 
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The IF amplifier for FM Broadcast reception has three 
stages, over coupled for band width and using eight 
tuned circuits. One additional 6BA6 is needed here for 
the extra IF amplifier stage. The detector is the ac-
cepted Ratio Detector using one 6AL5 duo-diode for the 
very best in fidelity and noise rejection. 

The television carrier is amplitude modulated with the 
video signal and only one side band is transmitted, the 
sound carrier is frequency modulated and is always 
4.5 megacycles higher. Our local oscillator is always 
25.75 megacycles above the picture carrier and 21.25 
megacycles above the sound carrier and thus produces 
two beats, one for the Pix intermediate frequency am-
plifier. The front end is a completely shielded unit 
containing a tuned balanced 300 ohm input to a 6AG5 
pentode RF amplifier, with automatic contrast control 
voltage applied to its grid, the coupling from RF plate 
to mixer grid is made with tuned, over-coupled circuits 
for wide band flat top response, the mixer tube is 1/2 
of a 6.16, the local oscillator is the other 1/2 of the 6J6. 
The sound IF amplifier has two transformer coupled, 
tuned stages using two 6AU6 adjacent cut-off pentodes 
followed by a ratio detector, which is a 6AL5 duo-diode. 
Automatic volume control voltage generated in the 
detector is applied to the first and second sound IF tubes. 
The audio system has two stages, with a continuously 
variable, double action tone control in the first stage 
for full control over both bass and treble. The first 
audio stage is the triode section of a 6AV6, followed by 
a class A single 6V6. The speaker is a 12 inch P.M. 

The adaptor models omit the 6V6 audio output tube. 

The Pix IF amplifier is a four stage stagger tuned wide 
band amplifier, substantially flat from 25.75 to 22 mega-
cycles, two traps are used for attenuation of the sound 
IF carrier. Four 6AU6 sharp cut-off pentodes are used 
in the picture IF amplifier, fast automatic keyed picture 
contrast control voltage is applied to the control grids 
in the first three stages. The Pix detector is a 6AL5. 

The video amplifier is a two stage wide band amplifier 
using series and parallel peaking coils to hold the re-
sponse flat from 40 cycles to 4 megacycles. The first 
stage has a 6AU6 sharp cut-off pentode and the second 
stage uses a 6A05 beam power amplifier. 

At this point the black level is automatically set 
(brightness level is thus automatically established for 
each scene) by the dc restorer circuit, 1/2 of a 12AX7 
i3 used. 

The 12AX7 is used to separate the sync tips from the 
complete modulation. The second section is a phase 

splitter, to provide 180' different horizontal sync tips 
for the 6AL5 phase detector. The vertical sync inte-
grator is also fed from the plate of the second section. 
1 he 6AL5 phase detector compares the horizontal oscil-
lator frequency with the transmitter sync frequency and 
develops a DC control voltage which is applied to the 
horizontal oscillator. 

The vertical scanning generator consists of a triggered 
blocking oscillator, discharge and peaking circuit, fol-
lowed by a power output stage, transformer coupled to 
the deflection yoke on the kinescope. The self block-
ing oscillator is 1/2  of a 6BL7 dual triode which is trig-
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gered by the vertical pulse formed by an integrating 
network directly from the transmitted sync pulses, the 
output tube is the other 1/2  of the 6BL7. Some models 
may use •/2 of a 6SN7 for oscillator and a 654 for output. 
The horizontal scanning generator is a combined sine 
and multivibrator oscillator, cathode coupled, a 6SN7 
dual triode is used. Frequency is controlled in most 
part by the tuned circuit. MC and the HOR HOLD 
control correct the frequency within narrow limits. 
The horizontal scanning output stage uses a 6BG6G 
beam power amplifier. This is transformer coupled to 
the deflection yoke on the kinescope. 

A 6W4 high-vacuum rectifier is used as a damper load 
in the output circuit to prevent shock excited oscilla-
tion after retrace, to partially shape the sawtooth 
scanning current and to salvage some power for reuse 
by the output tube. 

For brilliance and definition the kinescope requires a 
mimimum of 13,000 volts at the anode. To provide this 
voltage the peak voltage produced in the output trans-
former during field collapse is rectified and filtered. A 
1B3 half-wave high-vacuum rectifier is used. 
The low voltage power supply is designed for con-
tinuous service at the rated current and 400 volts. Two 
5U4G full-wave high-vacuum rectifiers are employed in 
a full-wave circuit. Filter capacitors total 100 micro-
farads in the hum filter circuit. Further details of the 
circuit are available by study of the schematic diagram. 
When failure of the receiver occurs because of com-
ponents or circuit alignment drift, shop service is indi-
cated. Here again a knowledge of theory, or experience, 
is necessary to interpret the symptoms for approximate 
location of the faulty circuit. Further tests in that circuit 
will either confirm or refute your deduction. To make 
these tests we suggest that the following equipment is 
desirable: 

(1) General purpose volt-ohmmeter, ac and dc. 
(2) Vacuum tube voltmeter, with probe for 30 KV dc. 
(3) Oscilloscope. 

The oscilloscope need only to have 15 cycles to 22 KC 
sweep frequency and vertical amplifier response to 70 
KC to observe response of the IF and Video amplifiers 
using RF sweep generators. 
Drift in the tuned circuits should be minor, even over 
a long period of time and with tube changes. When the 
operation of the receiver is indicative of drift the 
alignment of the circuits should be first observed with 
appropriate sweep generators on an oscillograph, using 
accurate, preferably crystal controlled, markers to de-
termine the limits of the bands covered. Experience 
and self confidence will not replace this necessary dis-
play equipment and attempts to align with step by 
step procedure always results in an inferior alignment. 
The equipment needed for service alignment, is shown 
here: 

(4) a. 0-10 megacycles sweep, 1/10 volt minimum. 
b. 19 to 29 megacycles sweep, 1/10 volt minimum. 
c. 54 to 88 MC and 174-216 MC ± 6 megacycle. 

CJohn Y. Rider 
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(5) a. Accurate CW marker signals at 21.25 and 25.75. 
b. Accurate CW marker signals for RF alignment at 

Channel Video MC Sound MC Oscillator MC 
2 55.25 59.75 81 
3 61.25 65.75 87 
4 67.25 71.75 93 
5 77.25 81.75 103 
6 83.25 87.75 109 
7 175.25 179.75 201 
8 181.25 185.75 207 
9 187.25 191.75 213 
10 193.25 197.75 219 
11 199.25 203.75 225 
12 205.25 209.75 231 
13 211.25 215.75 237 

(6) Crystal probe for detection of resonant response 
for display on the oscillograph. 

(7) Accurate CW signal at 4.5 MC for Picture Sound IF. 
(8) Accurate CW signals from 20 to 26 MC for Pix IF 

point alignment. 
(9) 10.7 MC -± 250 KC deviation for FM IF. 

(10) 456 KC AM modulated for AM IF. 
(11) Accurate signals for Radio RF alignment. 

Radio Band Coil Adj. Trimmer Adj. 
AM 560 KC 1500 KC 
FM - - - - 105 MC 

Item (4) is combined in the RCA WR-59A sweep gener-
ator but there is no objection to separate generators and 
the 0-10 MC video sweep is not necessary unless the 
components in the video amplifier are replaced with 
physically or electrically different components. Com-
plications caused by this sort of repair are very difficult 
to clear. 
Item (5), ( 7) and (8) is combined in the RCA WR-39A 
calibrator and in the Kay Electric megamarkers, but any 
calibrated generator or crystal calibrator which you 
have ohecked against some frequency standard may 
be used, the markers should provide 1 or 2 volts so that 
the coupling may be very loose, and ideally should be 
by radiation. 
The television RF response is shown here, the frequency 
of the markers for Pix carrier and sound carrier were 
given previously with the list of marker frequencies 
needed. 
The schematic shows the frequencies for the Pix IF 
alignment together with the procedure and final curve. 
The Pix Sound IF alignment is also given in the 
schematic. 
The television RF circuits are overcoupled and only 
appropriate alignment techniques may be used, unless 
you are sure of your equipment do not touch the RF 
circuits. 
The alignment points are shown on the top and bottom 
views of the chassis as well as certain part numbers. 
AM IF should be aligned at 456 KC. There are three 
transformers and six adjustments, the transformers are 
coupled with less than critical coupling and there is 

only one peak. Couple the generator into the mixer grid 
and use either AVC or audio for the output meter. 
FM IF should be aligned at 10.7 MC. There are four 
transformers and eight adjustments, the transformers are 
over-coupled and must be aligned with a scope and 
sweep generator. 
I. Connect generator to 3rd IF grid and vertical input 

of scope to the audio of the receiver at any point 
where sufficient signal is available and phasing can 
be properly adjusted. 

2. Adjust the fop screw for greatest length of straight 
line. This is the secondary winding, the bottom 
screw should give improvement in signal level. 

Oscillator Realignment Instructions 

1. Set fine tuning 1/2  way. 

2. Align channel 13 oscillator by means of screw. 

A does not have the hook indicating that the sweep 
generator has a greater deviation than the detector 
capability. 
B shows improper phasing of the horizontal sweep 
with the audio output of the receiver. 
C is preferred because it shows the limits of deviation 
and you obtain it simply by adjusting the deviation 
(sweep width) control on the signal generator. Ap-
proximately 150 KC is normal. 

3. Connect generator to 2nd IF grid and adjust the 2nd 
IF slugs for maximum signal and band width. This 
you can be sure of by the amount of hook at the 
ends of the line on the scope. Repeat this procedure 
for 1st IF grid and mixer grid. Adjust for greatest 
signal without appreciable loss of band width. 
Alternate Method: The IF response of the 1st, 2nd and 
3rd transformer may be observed more directly if 
you use a crystal detector at the plate of the 
tube following the transformer and feed the vertical 
plates of the scope from that point. Feed signal 
into grid of tube preceding transformer. Use a CW 
marker at 10.7 to be sure the double peaked response 
curve straddles the ratio detector response. Observe 
each stage separately. 
Notice: Do not use AM or CM signal to peak the FM 
transformers. Regeneration may result and band-
width and noise rejection will be poor, although 
signal strength will increase. 

FM RF should be trimmed at 105 MC. There should not 
be any reason to adjust the low end but if this is neces-
sary if can be done by distorting the FM coils on the 
tuning gang. 
AM RF should be peaked at the high end with the 
trimmer and at the low end by core adjustment. 
Notice: Use as low signal input as possible for readable 
output indication. Feed signal in from FM RF generator 
through 150 ohms in each lead to "A-A." Use 400 ohms 
in lead from AM RF generator and connect to either 
"A" terminal. 0.0   RF 

MIXER OSC. 

Channel 13 RF GRID 
ALIGNMENT 

I F. COIL ALIGNMENT 
Channel 13 RF PLATE 

ALIGNMENT 
--------- Channel 13 MIXER GRID 

ALIGNMENT 
- - MIXER GRID 

BAND PASS TEST POINT 
- Channel 13 OSC SCREW 

01*m beh;nd d;g.) 

TT3 ALIGNMENT 

INSTRUCTIONS 

Channel 6 OSC.ICREW 

3. Check frequency of channel 13 thru 7. They all 
should fall within I/3 of the range of the fine 
tuning. 

4. Align channel 6 oscillator by means 

5. Check frequency of channel 6 thru 
should fall within 1/3 of the range 
tuning. 

Note: After replacement of parts, if the original L/C 
ratio in the oscillator has been altered, it may be 
necessary to re-align the incremental loops in the 
switch, to obtain correct frequency for every chan-
nel. Pushing the loops in increases the frequency. 
This must be done in order, from 12 to 7. For the 
lower channels, spreading the incremental coils 
will increase the frequency. This operation must 
be done in order from 5 to 2. 

Band Pass Realignment Instructions 
1. Use R.F. Sweep & Oscilloscope to the test point. 

2. The oscillator must be operating at nearly the 
correct frequency for each channel. 

3. Align channel 13 R.F. plate and mixer grid by 
spreading or pushing together the turns. Use a 
tuning wand to determine whether the inductance 
should be increased or decreased. The band pass 
should include both carriers and have steep sides. 
Align the antenna coil by spreading or pushing 
the last turn to obtain flat response, usually then 
the frequency of the antenna coil falls at the 
center channel frequency or nearly so. 

4. Align the incremental loops of the plate and grid 
from 12 to 7 in that order. Pushing the loops in, 
increases the frequency. 

1. 

of screw. 

2. They all 
of the fine 

5. Align channel 6 R.F plate, mixer grid and antenna 
to obtain a flat response, with maximum gain. 
Use tuning wand to determine what change is 
necesary. Band pass should include both carriers 
and have steep sides. 

6. Align incremental coils of R.F. plate, mixer grid 
and antenna from 5 to 2, in that order. Spreading 
coils increases the frequency. 

Tie knot here 

Thread through holes 
in dial drum   

.YJ 
Fr dial stringing use a light weight dial cord such as 
Bevin-'vYilcox 6-18 Imperial silk cord. 

If replacement parts of identical manufacture and rating 
are not available for service repairs these should be 
ordered from Midwest Radio 8c Television Corporation, 
gi Jing model number and serial number of the chassis 
and name of the part. 

Repair data for the record changer mechanism is avail-
able separately, please specify Model. 

REVISIONS -- October 25, 1950 
The 1K 1 W resistor in the 6AQ5 video tube plate should be changed to 

1.5K 1W 10%; this will make a total of 3K in the plate load for better low 

frequency response. 

2. To reduce regeneration on the FM band, .01 mfd ceramic condensers may be 

used to bypass heaters at the 2nd and 3rd 6BA6 IF tubes. 

3. To make trimming less critical 10 or 15 nunfd may be added across the FM 

oscillator gang section. Use zero temperature co-efficient ceramic condensers. 

4. Grid resistor of the 3rd Pix IF should be changed from 12K 10% to 22K, 

and Pix IF alignment frequencies revised as follows : 

1st Stage  23.4 MC 

2nd Stage 22.2 MC 

3rd Stage 25.3 MC 
4th Stage   21.0 MC 

Detector    25.5 MC 

The 1st Sound Trap should be adjusted to slightly less than 21.25 MC to 

reduce the response below that frequency. This will improve the tuning 

characteristics. 

5. The tuning gang should be grounded at the division plate between RF and 

and Mixer sections to the mounting screw of the Mixer Coil Plate. A 

ground lug may be used under the Mixer Coil Plate mounting nuts and 

bent over to touch the gang division plate where it should be soldered. This 

will reduce FM RF regeneration. 

6. To improve both sync and sensitivity a 5000 ohm 10 watt resi-4or should be 

put in parallel with the end section of the "Candohm," from the terminal 

supplying 215V to the 100V terminal. This will increase the " B" on the 

Pix IF tubes and on the tuner. 
MODELS K-19, KR-19, Ch. 
DJ-19; P-16, PR- 16, Ch. 
DR-16 
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HORIZONTAL FREQUENCY: (Top of Chassis - See Layout on page 2) Locate the horizontal hold control (located on 
front apron) in the center of its rotation. Adjust horizontal frequency screw to lock in picture. When properly adjusted 
the horizontal hold control should hold in the picture when the picture is turned approximately equal amounts from the 

center position. 

HORIZONTAL DRIVE: (Screw Driver Adjustment on rear apron of chassis) Turn counter-clockwise to increase drive 
and clockwise to decrease drive. Drive should be as high as possible without producing a bright vertical line on the 

raster. 

CAUTION: INSUFFICIENT DRIVE WILL OVERLOAD HORIZONTAL DRIVER (613Q6GT). 

These models use 20 Tubes (Including Picture Tube and Rectifiers) and employ an inter- carrier sound circuit. 

The picture Tube in both receivers is the 16TP4. Both receivers use ratio detector for the sound. 

SAFETY PRECAUTIONS: The kinescope should be handled 
gloves and protective goggles as an added precaution. 

When the poweris connected, care must be taken in servicing 
opens one side of the line only leaving one side of the Une 
chassis out of the cabinet the interlock-socket can be shorted. 

VOLTAGE READINGS: The voltage readings to be obtained 
schematic diagram. These voltages will be very advantageous 
inspect for damaged or burned parts before attempting to 
the high voltage circuit of the receiver. 

All voltages were taken with a 117.5 V. line and with no signal 
position; the brightness control at 50% rotation and all other 
Channel 2. All voltages are positive with respect to ground 

CHANNEL 
NO. 

CHANNEL 
FREO.MC. 

PICTURE 
CARRIER 

N.C. 

SOUND 
CARRIER 

N.C. 

with extreme care. The person handling this tube should wear 

the High Voltage Supply of these receivers. The interlock 
connected when the back is removed. For servicing with 

at various locations in the receiver have been indicated on the 
when " trouble shooting''. Check voltages, tubes, fuse and 
re-align receiver. A wired-in 1/4 amp fuse is used to protect 

TOP-WIDTH 
BOTTOM-HOM 

LINEARITY 

Input. The contrast control set at the maximum clockwise 
controls in normal operating position. The tuner set for 

unless otherwise indicated. 

FREQUENCY CHART 
RECEIVER CHANVEL CHAMEL 
RF. OSC. NO. FREO.MC. 

M.C. 

2 

3 
4 
5 
6 

54.60 

60.66 
66.72 
76.82 

55.25 
61.25 
67.25 
77.25 

82.88 83.25 
174.180 175.25 

IF. FREQ. PA.0 

PICTURE CARRIER 
SOUND CARRIER 

59.75 

65.75 
71.75 
81.75 
87.75 
179.75 

26.1 
21.6 

81.35 
87.35 

93.35 
103.35 
109.35 

201..15 

PICTURE 
CARRIER 
MC. 

SOUND 
CARRIER 

M.G. 

RECEIVER 
RF. 05C. 

M.C. 

9 
10 
Il 

12 
13 

180-186 
186-192 
192.198 

198-204 
204.210 
210.216 

181.25 
187.25 
193.25 
199.25 

205.25 
211.25 

FOCUS ADJUSTMENT AND CENTERING 

18575 

181,75 
197.75 
203.75 

209.75 
215.75 

207.35 

213.35 
219.35 
225.35 
231.35 
237.35 

These receivers use a permanent magnet ( PM) type of focusing. This focalizer is attached to a plate which is 

mounted behind the Yoke. 

CENTERING OF PICTURE: The picture may be centered in relationship with the opening of the glass panel at the face 
of the receiver by shifting the brass centering stud at the rear of the focalizer. (See top view of chassis on Page 2). 

FOCUS ADJUSTMENT: (The focus adjustment must be made with a screw-driver of non-magnetic material.) 
The focus adjustment ( the large slotted screw) is located at the rear of the focalizer. The picture focus is adjusted 

by either increasing or decreasing the amount of screw insertion to either decrease or increase the magnetic flux as 

required. 

CONTROL OPERATION 

HEIGHT CONTROL (Rear Apron of Chassis) To increase the vertical size of the picture, turn this control in a counter-
clockwise rotation. To reduce the size of the picture vertically,turn this control clockwise. 

VERTICAL LINEARITY: (Rear Apron of Chassis) As this knob is turned to the left (counter-clockwise) the size of the 
top half of the picture is increased vertically; as it is turned clockwise, it is reduced. 

HORIZONTAL LINEARITY: (Top of Chassis - See Layout on page 2) moving the slug out of the coil increases the left hand 
side of the picture and moving the slug in decreases the left and increases the right hand side. 

VERT OSC LI f RVPU CENTERING 

CI 
(C2A,C213),(C21A,C21 B) 

WIDTH CONTROL: (Top of Chassis - See Layout on page 2) Screw slug in to increase width and out to decrease width. C3,C4 
C 1 I 
C12 
C13 
Cl? 
C18 
C20 
C22 
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POWER 
RECTIFIER 
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LF 

L__ DO NOT REMOVE THIS TUBE WHEN REPLACEMENT IS REQUIRED, 
CONSULT YOUR TELEVISION SERVICEMAN 

BRIGHTNESS 

OFF-VOLUME CONTRAST 

CONTRAST 
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OFF- VOLUME 

RT1CAL 
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CONTROL LAYOUT 

HORIZONTAL 

VERTICAL 

Ir 

TUNING 

TUNING 

VIDEO DETECTOR 
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fegeew 

SCHEMATIC LOCATION PART NO. DESCRIPTION 

TUNER ASSEMBLY 

SCHEMATIC LOCATION NUMBER DESCRIPTION 
CARBON RESISTORS 

R7 470 Ohms 
R2,R3 1,000 Ohms 
R4 2,200 Oluns 
R6 18,000 Ohms 
R I ,R5 100,000 Ohms 

CERAMIC CONDENSERS 
100 MMFD. 10% 

1000 MMFD. Dual Condenser 
500 MMFD. 
PS MMFD 
33 MMFD. 5% (N750 Temp. Coeff) 

30 MMFD. (N750 Temp. Coeff) 
47 MMFD. 
15 MMFD. 5% (N-750 Temp. Coeff) 
20 MMFD. 
5 MMFD. (N-750 Temp. Coeff) 

TRIMMER CONDENSERS 
C5 Low Band R.F. Trimmer 
C6 Low Band Mixer Trimmer 
C10 Low Band Oscillator Trimmer 
C15 High Band R.F. Trimmer 
C16 High Band Mixer Trimmer 
C19 High Band Oscillator Trimmer 

C7,C8,C9,C14 
TUNING CAPACITORS 

Main Gang Tuning Capacitors 

2 

-COILS 
Antenna Coil 
High Band R.F. Coil 
High Band Miser Coil 
High Band Oscillator Coil 
I.F. Coil 
R.F. Choke Coil - 1.8 Microhenries 

TRANSFORMERS 
'VI Antenna Transformer 
T2 Low Band Coil Assembly 

MAIN CHASSIS 

SCHEMATIC LOCATION PART NO. DESCRIPTION 

CONTROIS Control 1 ayout " A") 
R35 1 (Contrast Control-2500 Ohms) 
R1001 N-8053 (Brightness Control - 50,000 Ohms) 

R59 1 N - 7338 ( Vertical Hold Control -1.0 Megohm) 
R87 1 (Horizontal Hold Control-50,000 Ohms) 

1156 N-7172 Volume Control with On-Off Switch-0.5 Megohm 

R61 N -7341 Height Control-2.5 Megohms 
R66 N-8071 Vertical. Linearity Control-3000 Ohms 

CONTROLS (Control Layout " B") 
R351 N - 8158 (Contrast Control-2500 Ohms) 
R56) (Volume Control withon-off switch-0.5 Megohm 

R100 N-8160 Brightness Control - 50,000 Ohms 
R87 N-8160 Horizontal Hold Control - 50,000 Ohms 
R59 N-8159 Vertical Hold Control- 1.0 Megohm 
R61 N-7341 Height Control - 2.5 Megohm 
R66 N-8071 Vertical linearity Control-3000 Ohms 

3. V EWOUND RESISTORS 
R68 N-8035 8,200 Ohms 5.0 Watts 10% 
R21 N-8036 13,000 Ohms 4.0 Watts 7.5% 

R98 
R I 1,R16,R34 
R81 
R12,R17 
R31,R57,R91 
R92 
R23 
R32 
R49 
R24,R47,R69,R70 
R65 
R46,R95 
RIO,R13,R18,1219 
R84 
R33,R75 
R42,R77 
R76 
R62 
R40 
R8 
R83 
R9,R22,R29,R89 
R45 
R71 
R97 
R50 
R15,R48,R101 
R14,R39 
R36 

CARBON RESISTORS 
N-8126 4.3 Ohms 1/2 Watt 10% 
N-6237 47 Ohms 1/2 Watt 10% 
N-8155 56 Ohms 1.0 Watt 10% 
N -5857 82 Ohms 1/2 Watt 10% 
N-1349 100 Ohms 1/2 Watt 20% 
N-8030 100 Ohms 2.0 Watts 10% 
N-3663 150 Ohms 1'2 Watt 10"; 
N-4067 180 Ohms 1/2 Watt 10% 
N-4121 270 Ohms 1/2 Watt 10% 
N-4280 560 Ohms 1/2 Watt 101 
N-4279 820 Ohms 1/2 Watt 1G !, 
N-3341 1,000 Ohms 1/2 Watt 10% 
N-1694 1,000 Ohms 1/2 Watt 20%, 
N-6793 1,200 Ohms 1/2 Watt 10% 
N-7398 1,500 Ohms 1/2 Watt 10% 
N-4896 2,200 Ohms 1/2 Watt 10% 
N -8103 2,700 Ohms 1/2 Watt 10% 
N-7399 3,900 Ohms 1/2 Watt 10% 
N-7154 4,700 Ohms 1.0 Watt 10% 
N-7000 4,700 Ohms 1/2 Watt 20% 
N-7406 5,600 Ohms 1.0 Watt 10% 
N-4630 6,800 Ohms 1/2 Watt .10% 
N-8043 8,200 Ohms 1.0 Watt 101 
N-4895 10,000 Ohms 1/2 Watt 10% 
N-4229 10,000 Ohms 2.0 Watts 10% 
N-5690 12,000 Ohms 1/2 Watt 10% 
N-6424 15,000 Ohms 1/2 Watt 10% 
N-2970 15,000 Ohms 2.0 Watts 10% 
N-8031 18,000 Ohms 2.0 Watts 10% 
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C49 
C43 
C51 
C26,C31,C36,C39,C40,C66 
C27,C32 

C23,C24,C28,C30,C33,C38,C42) 
C53,C54,C56,C59,C65,C73 

C29,C34 
(C35A,C35B), (C37A,C37B) 

1173 
1144 
R4I 
1193 
1120 
1167 
11102 
1154,1178,1179,1185,1186 
1194 
11103 
1128,1143 
1155.1188 
1252 
1153 
R99 
1182.1190 
1198 
R72 
1126 
R25 
1130,1160,1174 
1158 
1163 
R80 
1151 

C93 
C60 
C71 

C75A) 
C75B) 

C63A) 
C63B) 

C48A) 
C48B) 
C48C) 
C48D) 

SCHEMATIC I,OC4TION PART NO. DESCRIPTION 

PARTS LIST (Cont'd) 

SCHEMATIC LOCATION PART NUMBER DESCRIPTION 

CARBON RESISTORS ( Cont.) 
N-6012 22,000 Ohms 1'2 Watt 10 
N-7012 27,000 Ohms 1.0 Watt 10 
N-8044 33,000 Ohms 1.0 Watt 10 
N-8032 33,000 Ohms 2.0 Watts 10 
N-8033 47,000 Ohms 2.0 Watts 10 
N-4823 56,000 Ohms 1/2 Watt 10' 
N-4120 68,000 Ohms 1'2 Watt 20 
N-2973 100,000 Ohms 1/2 Watt I0 
N-8028 100,000 Ohms 1.0 Watt 13 
N-1778 100,000 Ohms 1 '2 Watt 20 
N-4468 
N-7003 
N-4899 
N-8025 
N-8026 
N-5694 
N-8029 
N-7790 
N-7403 
N-4469 
N-2976 
N-4470 
N-4424 
N-4061 
N-4028 

150,000 Ohms 1'2 Watt 
180,000 Ohms 1'2 Watt 
220,000 Ohms 1 '2 Watt 
300,000 Ohms 1'2 Watt 
390,000 Ohms 1'2 Watt 
470,000 Ohms 1'2 Watt 
470,000 Ohms 1.0 Watt 
560,000 Ohms 1'2 Watt 
680,000 Ohms 1/2 Watt 
820,000 Ohms 1 '2 Watt 

1.0 Megohm 1'2 Watt 
1.2 Megohm 1'2 Watt 
2.2 Megohm 1'2 Watt 
4.7 Megohm 1'2 Watt 
6.8 Megohm 1'2 Watt 

ELECTROLYTIC CONDENSERS 
N-8054 4 MFD. 50 Volt 
N-6912 16 MFD. 50 Volt 
N-8037 100 MFD. 250 Volt 

N-8039 

N-8038 

N-8040 

(10 MFD. 
(10 MFD. 

(60 MFD. 
(40 MFD. 

(10 MFD. 
(80 MFD. 

(100 MFD. 
(40 MFD. 

450 Volt 
450 Volt 

450 Volt 
450 Volt 

450 Volt 
200 Volt 
50 Volt 

200 Volt 

10, 
10 .; 
10 
5, 

10'; 
10'; 
10 ; 
107 
10.; 
10'; 
107 
107 
101 
20'7 
20'7 

TRIMMER CONDENSERS 
C91 N-7375 Horizontal Drive Control-20-270 MMFD 

HIGH VOLTAGE CONDENSERS 
C99 N-8041 500 MMFD. 20,000 Volts 

CERAMIC CONDENSERS 

N-7776 5 MMFD. 500 V. 20% 
N-7843 10 MMFD. 500 V. 10% 
N-7844 C8 MMFD. 500 V. 10% 
N-6015 100 MMFD. 500 V. 20% 
N-6887 .001 MFD. (Guar .M ln. Value) 

N-6272 .005 MFD. (Guar.Min.Value) 

N-7371 .0015 MFD. ( Gua r Min. Va I ue) 

N-7774 (.004 MFD. 450 Volt) DUAL COND. 
(.004 MFD. 450 Volt) 

SILVER MICA CONDENSERS 
C86 N-7777 330 MMFD. 500 Volt 10% 
C88 N-7373 3,900 MMFD. 500 Volt 5% 
C98 N-8073 1,500 MMFD. 1000 Volt 10% 

C47,C52,C87 
C97 
C46 
C90 
C89 
C81,C82 
C57 
C58 
C74 

CC1,C62 
C64,C72,C84 
C44 
C55,C68,C69 
C45,C70 
C79 
C94, 000 
C67 
C25,C85,C83,C103 
C50,C76,C101,C102 
C41,C96 
C78,C92 
C95 
C80 

R64A) 
R64B) 
R64C) 
C77A) 
C77B) 
C77C) 

MICA CONDENSERS 
N-7836 47 MMFD. 500 Volt 10'; 
N-7509 56 MMFD. 1000 Volt 5 7 
N-8106 220 MMFD. 500 Volt 20 ; 
N-8074 270 MMFD. 500 Volt 10'7 
N-7780 560 MMFD. 500 Volt 10'; 
N-7783 1,100 MMFD. 500 Volt 10'7 
N-6891 2,200 MMFD. 500 yolt 10'7 
N-6892 3,900 MMFD. 500 Volt 10'; 
N-6893 4,700 MMFD. 500 Volt 10'; 

PAPER CONDENSERS 
N-6979 .01 MFD. 600 Volt ( Bakelite Case) 
N-4894 . 005 MFD. 600 Volt 
N-1344 .01 MFD. 400 Volt 
N - 1376 .02 MFD. 400 Volt 
N-1345 .05 MFD. 200 Volt 
N-1346 .05 MFD. 400 Volt 
N/13105 .05 MFD. 800 Volt 
N-8092 .08 MFD. 200 Volt 
N-1351 . 1 MFD. 200 Volt 
N-1623 . 1 MFD. 400 Volt 
N-1479 . 25 MFD. 200 Volt 
N-2579 . 25 MFD. 400 Volt 
N-6895 . 25 MFD. 600 Volt 
N-6896 .5 MFD. 200 Volt 

INTEGRATING PLATE 4SSEMBI Y 
(Resistor 8,200 Ohms 20'; 
(Resistor 8,200 Ohms 20'; 
(Resistor 22,000 Ohms 20"; 

N-8042 (Condenser .005 MFD. 
(Condenser .005 MFD. 
(Condenser .002 MFD. 

L8,L10,1.12 N-7745 
L9,1,11 N-7321 
1,13 N-8060 
L14 N-8059 
L15 N-8061 
L16 N-8062 
L17 N-7746 
L18 N-8064 
L19 N-7748 
L20 74-8134 
L21 N -8063 

N-8057 

COILS 
Coil, I.F. 
R.F. Filter Choke Coil- 10 Microhenries 
Coil, Detector Series- 174 Microhenries 
Coil, DetectorShunt - 933 Micohenrie s 
Coil, Amplifier Series-217 Microhenries 
Coil, Amplifier Shunt - 578 Microhenries 
Coil, 4.5 MC Sound rike -Off 
Choke, Filter 
Coil, Horizontal Frequency Control 
Coil, Width Control 
Coil, Horizontal I inearity Control 
Coil, Deflection Yoke 

TRANS FORMER S 

T3 N-7744 Ratio Detector Transformer 
T4 N-8069 Power Transformer 
T5 PART OF SPEAKER Audio Output Transformer 
T6 N-7764 Vertical Blocking Oscillator Transformer 
T7 N-7717 Vertical Output Transformer 
T8 N-8070 ( Horizontal Output Transformer-

Mounted on Wood Spacers) 
T8 N-8104 ( Horizontal Output Transformer-

Mounted directly to shelf) 

OTH ER COMPONENTS 
TABLE MODEL ONLY N-8170 Speaker, 5" PM with Output Transformer 
CONSOLETTE ONLY N-8055 Speaker, 8" PM with Output Transformer 

N-7949 Internal Antenna Assembly 
N-8100 Tube Socket with Corona Ring 
N-7929 Ion Trap 
N-8067 Focalizer Assembly 
N -8099 Switch, Television-Phono 

I 2 3 4 5 6 7 

MODELS T16-2KB, T16-
2KM, T16-B, T16-M 

C5 C6 CIO CI9 

TUNER ADJUSTMENTS 
TUNER ALIGNMENT 

The tuner should normally retain its alignment and need no realignment in the field. How-
ever, if it is tampered with or a condenser or resistor is replaced due to failure, realignment 
may be necessary but should not be attempted until the video I.F. is aligned. If a part is re-
placed be careful not to disturb any other parts and the replacement part should be placed 
in the same position as the previous part and with the same length of leads. 

This tuner employs a gang condenser which retains its alignment. The adjusting is ac-
complished at the high and low ends of the two bands; channels 6 and 2, and 13 and 7. 

The oscillator trimmers act independently, but the R.F. and mixer trimmers mustbe aligned 
first on the low channels as they are in parallel with high band trimmers. 

Connect the antenna lead to the sweep generator which must terminate in 300 ohm. Connect 
signal generator to piece of wire and wrap around 300 ohm antenna lead. (If sweep gen-
erator has sound and picture markers the signal generator is not necessary.) 

Adjust channel 6 first. Set the tuner to the center of channel 6 and set the signal generator 
to the picture carrier (83.25 MC). Adjust the low band oscillator trimmer (C10) to bring 
the marker approximately 60(V- up from the base of the curve. As this trimmer is increased 
in capacity the marker should move towards the top of the curve. If this is not the case, 
the marker is on the audio side of the curve. Reduce the trimmer until the marker is on the 
other side of the curve. Next adjust the low band R.F. (C5) and Mixer trimmers (C6) to give 
maximum sensitivity on the oscilloscope being careful to have sufficent width on the audio 
side of the curve. Check channel 2 with a marker frequency of 55.25 MC. 

Adjust channel 13 in the same manner as for channel 6 except using the High Band trimmers 
(RF-C15, Mixer C16, and Oscillator C19) and the picture marker frequency which is 211.25 
MC. Check channel 7 with a marker frequency of 175.25 MC. 
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I.F. ALIGNMENT PROCEDURE 
, 

STEP NO. Connect Signal 
Generator to 

Signal Gerator 
Frequencyte 

Connect Sweep Sweep Generator Connect Oscil- REMARKS ADJUSMAENTS 
Generator to Frequency loscope to (Use peak obtained when screw is far-

thest out of can or coil.) 

1. 

AUDIO IF Grid of Video 
ALIGNMENT Amp. ( 6M) 

Pin 111. Con- 
treat control 
at maximum. 

4.5 MC. No Mod- 
ulation. See 
Adjustments 
column. 

NOT USED 

Adjust L17 and 13 ( Bottom) for maxi-
Connect Vacuum mum on Vacuum Tube Voltmeter. This 
Tube Voltmeter adjustment should be made with volt-
and zero center age on Vacuum Tube Voltmeter under 
Microammeter as 12 Volts. Adjust T3 ( Top) for zero 

NOT USED shown in note 1 on Microammeter. If the receiver is 
(50,000 ohm re- receiving a signal, the above adjust-
sistors shown ment can be made off a weak station 
in note 1 must keeping the reading on the Vacuum 
match within 5%) Tube Voltmeter under 12 Volts. 

2. Grid ( Pin 2) of 
PRELIMINARY 12AT7 through 
VIDEO IF ' 10,000 ohm re- 
ALIGNMENT sietor or a tube 

shield and slip 
over 12AT7. Do , 
Not Ground Shield 

25.5 MC. No 
Modulation. NOT USED 

1 

I 

I 

Connect Vacuum Adjust 2nd and 4th I.F. coils ( L8 
NOT USED Tube Voltmeter and L12) for maximum on Vacuum Tube 

to A.G.C.po Int. Vol tmeter. Adjust at approximately 
Junction of one vol t. 
R19 and R25. 

3. 

PRELIMINARY 
VIDEO IF 
ALIGNMENT 

Grid ( Pin 2) of 
12AT7 through 
10.000 ohm re- 
sistor or a tube 
shield and slip 
over 12AT7. Do 
Not Ground Sh ield 

23.0 MC. No 
Modulation. 

! 

NOT USED. 

1 

NOT USED Connect Vacuum Adjust 1st and 3 rd I.F. coils ( L5 
Tube Voltmeter in Tuner and L10) for maximum on 
to A.G.C.psint. Vacuum Tube Voltmeter. Adjust at 
Junction of approximately one volt. 
R19 and R25. 

4. 

FINAL VIDEO 
IF 

ALIGNMENT 

Signal Generator 
as shown in note 

2. 

26.1 and 22.8 MC 
MC. No Modula- 
tion. See Note 

3. 

Grid of 12AT7 
through 10,000 
ohm resistor, 
or a tube 
shield and 
sl ip over 
12AT7. See 
Note 2. 

24 MC Center 
Frequency and 
at least 6 MC 
wide. 

. 

Junct ion of 
R29 and L.14. 

. 

With signal generator set at 26.1 
MC adjust 2nd and 4th I.F. coils 
to give correct marker position 
as shown in note 3. Set signal 
generator at 22.8 MC and adjust 1st 
and 3rd I.F. coils for pattern 
shown in note 3. 
A sl ight readjustment of 2nd and 
4th I . F. coils may be necessary. 
Curve shape should be between " A" 
and " C" on note 3 with maximum sig-
nal output for a low sweep input. 

_ 

NOTE !  

TO JUNCTON TO JUNCTON 
R478.R4 8 OF R496.50 

ZERO CENTER 
CRO-
AMMETER 

500t.n. 

VTV 

501(..rt 

I2AU7 SYNC. SEP. 
PIN 6 
15,750 CYCLES 
25 VOLTS PP 

NOTE 2  

TO SWEEP OKA- GRID OF 12AT7 

GENERA  

SEVEFtAL TURNS 
ARCUNO LEAD 

TO SIGNAL 
GENERATOR 

OSCILLOSCOPE PATTERNS 

I2AU7 SYNC. SEP. 
PIN 8 
15,750 CYCLES 
13 VOLTS PP 

OR 

TO SWEEP 

GENE R ATOR 

SEVERAL TURNS 
ARCUND LEAD 

MDSIGNAL 
GENERATCR 

TUBE SHIELD 
GVER '2AT7 

6AL5 HORIZ. 
PHASE DET. 

PIN 18.2 
15,750 CYCLES 
15 VOLTS PP 

228MC 

50% 

NOTE 3 

26.1 MC 

GALS HORIZ. 
PHASE DET. 
PIN 5 
ON STATION 
IN SYNC. 
19 VOLTS PP 

6AL5 HORIZ. JUNCT.C742.R64A __ _— 
PHASE DET. ON STATION 
PIN 7 OUT OF SYNC. 
ON STATION 60 CYCLES 
IN SYNC. 4 VOLTS PP 
15 VOLT.5 PP 

6C4 VERT. OSC. 
PIN 5 
60 CYCLES 
170 VOLTS PP 

6SN7 GTA 
VERT. OUTPUT 
PIN 2 & 5 
60 CYCLES 
1200 VOLTS PP 

6SN7 CT 
HORIZ. OSC. 
PIN 1 
15,750 CYCLES 
55 VOLTS PP 

6SN7 GTA 
VERT. OUTPUT 
PIN I& 4 
60 CYCLES 
110 VOLTS PP 

JUNCT. R83 S. C88 
15,750 CYCLES 
36 VOLTS PP 

6BQ6GT HORIZ. 
DRivER 
PIN 5 
15,750 CYCLES 
100 VOLTS PP 
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RI 03K 
300 OHM ANTENNA 
.4.4PEDANCE 

100 

R9 6.818 

C27 

LOW MICH 
• 

.005 

RIO I K 

C2A 1000 
NO CONNECTION 

0 ae' 

RI2 82 

5T6  • 

6C4 VERT OSC 135V 

VERTICAL HOLD 
CONTROL 859 14.4 

6CB6 RE AMP C 

R13 K  C31 100 
270 R50 

12 

814 ISK 
C74 r Fle4A RUB R64C 1 .0047 2 

IT>35 4305 1002 
6SN7GTA VERT. OUTPUT 410v 

77„, 6.218 

C76 

R62 6,3 3.9K 

C 75A 
1. b0 MED 

6 W4 GT DAMPER 

VERTICAL LJNEARrTY CONTROL 867  
MAN. 
sen 

5 v R66 318 

17 
o 

ROS 500 

140V 480 140 40D 

LOW 

R99 

CIS 1,,AT 7 
ose - CONO 

85 10018 

6CB6 F 1360. 

H 744. .004 

12 AU7 DC RESTORER SYNC. SEP 

V. H .0011 R77 2.2K 

C2IB 
Mx10 

 G 5 

 OILS 
•— àî 28 
TI00. 

L7 CHOKE 

6V 38 V. 
V2 6A L5 VIDEO DETECTOR 

6AL5 140810 PHASE DE T 

t878 R79 10014 100K 

= INTERLOCK ON CAB1NE T BACK 
SWTTCIV ON VOLUME CON /eel 

E 5 00 A C LI 8 CHOKE 370v 355 V 
630AC A C63A 63B 60 4.44-0 T4014FD. 

6CB6 C45 VIDEO AMP. 
0 5 R3I 38, ----- _,C49  100 

J( 5 
R 37 7 22K 1 6 40v 1 1 LIS 1 1 217uH  o 7 

o ____ 
o 

r R3b o .., 4 ,.., Eiv 
1 5.6K l R34 l I 

I LW I R32 L 5. r 1  . J 

CONTRAST CONTROL 

682   .0039 3TC—VI31 --MP7A0IKS e- 5 2 210v 

ALL RESISTANCE WALUES IN omus 
1111.000 MI.O0O.00O 

i7.5 VOLTS AC LINE 

6 AU6 SOUND DRIVER 

613426 GT HOR1Z DRIVER 

30.270 HOR1Z. DRIVE 
= H C93 692 100 • MED 

C54 .005 265V 

618 AUDIO AMP 
OKaot smwo.0 

C64 

n4sL 8.218 

200v 

6V6GT AUDIO OUTPUT C69 9 CR6 02 340V 3 

PHONO 

RI4K6 r>05 

30011 .05 

167 .5M II VOLUME 08 CONTROL 
1400 

WIDTH 

TELEV 

B3GT IV V RECT 
98 

 •—•~Ar--c99 470K 
Msoo 

MODEL - I1L-
2KM, Tic- B, T1Ó-M 

SPKR 

ALL CAPACITY VALUES LESS THAN I ARE IN MED. AND ALL VALUES ABOVE I ARE IN hiMED. UNLESS OTHERWISE NOTED ALL VOLTAGE READINGS WITH VACUUM TUBE VOLTMETER. MAXIMUM CONTRAST AND CHANNEL 2. 
39014 
50 v. NESS 

CONTROL 
R100 
SOIT 

7  
11102 = 6814 

11103 355V 
,00 

HORIZON AL ,. HOLD 
• CONTROL 

6 1P4 

ION TRAP 

FOCALIZ ER 

17
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FIG. 1—Front Panel Adjustments For Receivers Using 
General Instrument R-F Tuner. 

VENT 
LIN 
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• NON NOLO 
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TOP VIEW — TUBE LAYOUT. .   

TROUBLESHOOTING...   

VOLTAGE MEASUREMENTS . .   

Receiver Installation 
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FIG. 2—Front Panel Adjustments For Receivers Using 
Standard Coil ft-F Tuner. 
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FIG. 3—Rear Panel Adjustments For Receivers Using 
General Instrument R-F Tuner. 

(Models 94GCB3023 A & B) 
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FIG. 4—Rear Panel Adjustments For Early Production Receivers 
Using Standard Coil R-F Tuner. 

(Model 94GCB3023C) 
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FIG. 5—Rear Panel Adjustments For Later Production Receivers 
Using Standard Coil R-F Tuner. 

(Models 16K1/63-3019 and 05GCB3019A) 

When an outdoor antenna must be installed, use a standard, ap-
proved antenna, having a 300 ohm impedance, and match it with 
a balanced 300 ohm transmission line. Orient the antenna for 
maximum signal strength from the greatest number of stations, 
and for the minimum amount of interference and reflection. 
Where the receiver is to be installed beyond the range of good 
signal strength ( about 30 miles) use a stacked array, being care-
ful to match the impedance of the antenna, transmission line, and 
receiver ( 300 ohms). If additional gain is required, try a 
"booster" for improvement of signal-to-noise ratio. 

In critical locations, where the receiver is surrounded by several 
stations, most of which are located beyond the 30 mile radius, a 
careful appraisal of the terrain and the measurement of field 
strength will usually yield acceptable television operation where 
a haphazard installation might have failed. To make full use of 
the directional and "gain" properties of a stacked array and 
booster, the following procedure is recommended: 

1. Measure the field-strength of the transmittal signal from 
each of the desired stations on a calibrated field-strength 
meter. 

SERVICE ADJUSTMENTS 

Refer to figures 1 or 2 for location of front panel controls, or to figures 3, 4, or 5 for location of rear panel con-
trols. Since these controls are located differently for several different production runs, select those diagrams 
which correspond to the receiver in question. 

Antenna Installation 

The installation and orientation of an antenna is one of the 
most important single factors in realizing optimum performance 

from a television receiver. An improperly oriented, or poorly 
matched, or unwisely chosen antenna can completely offset the 
good design engineered into this television receiver. For these rea-

sons, choose, locate and install your antenna carefully, especially 

in poor signal areas. Models 16K1/63-3019 and 05GCB3019A are 

equipped with a built-in antenna which performs satisfactorily in 
locations where good signal strength is available, and where a 
minimum of noise is present. 

2. Tabulate your results and, conclude which stations are within 
reasonable quality distance. A field-strength of 300 micro-

volts-per-meter or higher will give acceptable results. A 
field-strength measurement of 100 microvolts-per-meter or 
lower is usually unsatisfactory. 

3. Let the consumer decide which of the acceptable channels 
he desires, and orient the antenna to receive maximum sig-
nal from those desired stations. 

4. Always twist the 300 ohm lead-in about once for every foot 

of length to minimize transmission line noise pick-up. 

On receivers with no built-in antenna, provision has been made 
on the antenna terminal strip located at the rear of the chassis 
for a choice of two connections of the antenna lead-in. Ter-

minals 1 and 2 are used for all normal operation. In some cases, 
however, where the receiver is located in close proximity to 
powerful local stations, some overload may result with conse-

quent distortion. In that event, terminals 3 and 4 should be used. 

BUILT-IN ANTENNA 

Receiver Model 16K1/63-3019 and 05GCB3019A are shipped with 
the built-in antenna completely connected. The power line-cord 
functions as the low frequency element, while a folded dipole 
inside the cabinet forms the high-frequency element. A few pre-
cautions should he observed, upon installing this receiver, if opti-
mum performance is to be obtained. 

1. Try to locate the receiver in such a position so that it is not 
adjacent to a street having heavy automobile traffic which 
may cause ignition interference. 

2. Unwind the line-cord which is shipped "hanked" in a spool, 
leaving no kinks and plug it into a power outlet. Make sure 
that the line-cord does not run close to grounded metallic 
objects. 

3. After performing the Service Adjustments try a few sta-
tions and observe if their signals are received with accept-
able quality. 

4. If signal strength and noise conditions are known to be good 
and operation is not satisfactory, it may be best to try a 
new receiver location, choosing one where the receiver will 
be rotated 90 degrees relative to its former position. 

If however, it is found that the receiver is not permitted to per-
form at its best because of limitations of the built-in antenna in 
a noisy or weak signal area, an outdoor antenna should be in-
stalled. To connect an outdoor antenna to this receiver:-

1. Loosen the four screws on the antenna terminal strip 
(see Fig. 5A). 

2. Extend the shorting links to their open position ( see Fig 
5B). 

3. Connect the 300 ohm lead-in from the external antenna to 
terminals 2 and 3 ( see Fig. 5B). 

4. Tighten all screws, leaving the built-in antenna wires con-
nected to terminals 1 and 4. (See Fig. 5B). 

TO 

R F 
TUNER 
UNIT 

To HIGH BAND 
ANTENNA 
(INSIDE CABINET) 

SHORTING LINKS 

TO 
LOW BAND 
ANTENNA 

(LINE CORD) 

FIG.SA- ANTENNA TERMINAL STRIP 

INDOOR ANTENNA CONNECTED TO RECEIVER 
SHORTING LINKS IN CLOSED POSITION 

TO 
R - F 

TUNER 
UNIT 

SHORTING 
LINK 

TO 
OUT DOOR 
ANTENNA 

S MORT I NG 
LINK 

FIGS/I-ANTENNA TERMINAL STRIP 

OUTDOOR ANTENNA CONNECTED TO RECEIVER 
SHORTING LINKS W OPEN POSITION 

FIG. 5—Antenna Terminal Strip Showing 

Built-In Antenna (Fig. 5A) and Outdoor 

Antenna ( Fig. 5B) Connected to Receiver. 



Voltage Charts 

TUBE COMPLEMENT AND VOLTAGE READINGS FOR RECEIVERS USING ST'D. TUNER 

ITEMNO FUNCTION 
TUBE 
TYPE PIN I PIN 2 PIN 3 PIN 4 PINS PIN 6 PIN? PIN 8 PIN 9 

SEE 
VI PICTURE TUBE DIAGRAM 0 2 PIN i0: 245V; PIN II 16 V ; PIN 12 6.3 AC 

V2 R F AMPLIFIER SAGS -0.7 0 6.3AC 0 118 118 0 - - 

VS OSCILL ATOR-CONVERTER 6J6 105 77 6.38C O 3 TO 45 -4To-9 0 - 

V4 AUDIO OUTPUT * 6V6 N C. 6 3 AC 190 200 - 9 0 0 0 - 

VS RATIO DET. AUDIO AMP * 618 - 0.3 - 0,7 -03 6.3 AC 0 0 0 -1.3 100 

V6 RATIO DETECTOR DRIVER *64U6 4 5 0 6.38C 200 35 4 - - 

V7 1ST VIDEO IF. 6AU6 - 1.5 0 0 6.3 AC 130 130 0.6 - 

V8 2 ND VIDEO I.F 6A65 -1.5 0.8 0 6.3AC 130 130 0.8 - 

V9 3 RD VIDEO LF 6AG5 0 1.2 0 6.34C 130 130 1.2 - 

VIO VIDEO DEI. - A.G C. GALS 2 - 3 O 6 3AC - 3 0 - 0.5 - 

VII VIDEO AMPLIFIER 6 AC7 0 0 0.2 - 3 0.2 130 6.3AC 120 

V12 DC REST.- CLIP - SEP - AMP 6 S147 0 120 5 0 7 2 6.38C 0 

VIS HOR.PHASE DETECTOR GALS 3 -1.7 0 6.3 AG 0 0 0 - 

VI4 VERT. SWEEP OSCILLATOR -OUTPUT 65147 - 35 125 0 0 340 15 6.360 0 

VIS NOR SWEEP OSCILLATOR 6 SN7 0.4 250 10 -7 I 10 10 6.3AC 0 

VI6 HOR S EEP OUTPUT 6BG6G - 7.5 0 0.5 N.C. - 7.5 N.C. 6.3AC 260 

VIT HIGH VOLTAGE R ECT1FIER 
. 163 _ 4, 60.3 KV.  _ 

- - +W. rIVE.V. $8).5K1‘&. - 

V113 HORIZONTAL DAMPER 654 0.6 130 420 N.C. 350 N.C. 130 130 

VIS POWER RECTIFIER 5U4G N.C. 400 14-.0 385 AC N. C 385AG . N C. 400 

NOTES 

I - DC VOLTAGES MEASURED WITH V.T V M., WALE SS OTHERWISE STATED. 
2- VALUES SHOWN ARE DC VOLTAGES,MEASuRED FROM SOCKET PIN TO GROUNO, 

UNLESS OTHERWISE STATED 
3- L INE VOLTAGE MAINTAINED AT II? V. AL. 
•- ALL FRONT PANEL CONTROLS SET AT MAXIMUM CLOCKWISE POSITION 
5- NO SIGN•L APPLIED; TUNE RECEIVER TO UNUSED CHANNEL. 

*MEASURED TO LOW e4 BUS, MARKED"+ 140 V " CUIDIAGRAM 
. -USE NIGH VOLTAGE INSULATED PROBE AND 20,000 OHM/VOLT METER 

4, -(10 KV FOR FLY BACK TRANS. MARKED PART NO 9.240-1 9.5KV FOR FLYBACK TAANS.MARKED PART NO 9 236-I 

t - VARIES WITH CHANNEL SETTING 

TUBE COMPLEMENT AND VOLTAGE READINGS -FOR RECEIVERS USING G.I. TUNER 

ITENNO FUNCTION T y TUBE pE PIN I PIN 2 PIN 3 PIN ,/ PINS PIN 6 PINT PIN 8 PIN 9 
mw 

VI 

1 

RE AMPLIFIER 6J6 110 110 0 6.3AC -1.5 - 1.5 0 - - 

V2 CONVERTER 6.46 125 125 0 6.3 AC -ITS - 1.75 0 - - 

V3 OSCILLATOR 6.16 118 118 0 6.3AC - 4.8 - 4.8 0 - - 

V4 AUDIO OUTPUT * 6 v6 N.C. eijr 2 % 119_ '7 A% it 
V5 RATIO DET. - AUDIO AMP • 678 - 0.3 - 0.5 -0.3 6.3 AC 0 0 0 -1 75 

V6 RATIO DETECTOR DRIVER e 6AU6 3 4 l'.19-0 1.-112-6.5  200 35 4 - - 

V7 ST VIDEO 1.F. 68U6 - 0.8 0 0 6.3 AC 130 130 0.6 - - 

V8 2 ND VIDEO I.F SAGS - 0.8 0.8 0 6.3AC 130 130 0.8 - - 

V9 3 RD VIDEO I.F GAGS 0 1.2 0 6.3AC 130 130 1.2 - -  

VIO VIDEO DET. - A.G. G. 6AL 5 2 - 3 0 6.3AC - 3 0 - 

VII VIDEO AMPLIFIER 6ACT 0 0 0.9 -3 0.9 130 6.3AC 120 - 

V12 DC REST.- CLIP - SEP-AMP 6 5147 0 120 5 0 7 2 6.3AC 0 -  

VIS HOR.PHASE DETECTOR GALS 2 -1.2 0 6.3 AC 0 0 0 - - 

VI4 VERT. SwEEP OSCILLATOR -OUTPUT 6SN7 - 35 125 0 0 340 15 6.3AC 0 - 

VIS HOR. SWEEP OSCILLATOR 65147 0.4 250 10 -7 I 10 10 65 AC 0 - 

VI6 NOR. SWEEP OUTPUT 6806G - 7.5 0 0.5 N.C. - 7.5 N.C. 6.380 260 - 

V17 HIGH VOLTAGE RECTIFIER 0 183 - e.s KV - 8.5KV - 8.5 KV 8.514V - - 

VI8 HORIZONTAL DAMPER 
654 0.6 130 •20 N.C. 350 N.Q.1 O 

I4320 '432% 

- 
5V4 0.8 420 420 250 350 - 

V19 POWER RECTIFIER 5U4G N.C. 400 N.C. 385AC NC 385AG N C. 400 - 

V20 PICTURE TUBE 
SEE 

DIAGRAM 0 2 PIN lo: 340V; PIN II 16V ; PIN 12: 6.3 AG 

. 

1 - DC.VOLTAGES MEASURED 
2- VALUES SHOWN ARE D 

UNLESS OTNERwISE STATED. 
3 - LINE VOLTAGE MAINTAINED 
4- ALL FRONT PANEL CONTROLS 
3- NO SIGNAL •PPLIE D; TUNE 
Et - NE Aston() To Low 8.4.9US, 
. USE HIGH VOLTAGE INSUL 

4"- TBÓTTtlU,!,re N.VHÉN SZettsurED.eieTneRUDSÚN-DMARKE°."".°" 
1.- TOP VALUE WHEN VW IS 

NOTES 

SS OTHERWISE STATED. 
FROM SOCKET PIN TO GROUND, 

CLOCKWISE POSITION 
CHANNEL. 

V" ON DIAGRAM 
20,000 OHM/VOLT METER 

SCHEMATIC 
WHEN VII IS 5V4 

WITH V. T.V.NI , UNLE 
C VOLTAGES,NEASUREO 

AT 117 V.A.C. 
SET AT MAXIMUM 

RECEIVER TO UNUSED 
MARKED ...7140 

ATE° PROBE AND 

628•; BOTTOM VALUE 

Alignment Procedure3019, 94GCB-3023A, 94GCB- 1) 
MODELS 050CB-3019A, 16K1/63 7g2 

3023B, 94GCB-3023C 0 
rn 

Although each receiver is correctly adjusted at the factory, rough 
handling during transit and aging of components may cause mis-
alignment of the critical circuits. If picture and/or sound defects 
indicate that re-alignment is warranted, carefully follow the 
step-by-step procedure outlined below. Adjust only that portion 
of the receiver which is defective, avoiding for example, re-align-
ment of the r-f stages if "touching-up" the ti-f section clears 
the trouble. 

SERVICE EQUIPMENT-The quality of your test equipment is 
second in importance only to the manner in which it is used. To 

perform satisfactory alignment, the calibration of the r-f and i-f 
generating equipment should be within the limits specified below, 
for uniform resettability as well as for individual dial reading. 

The signals generated by these instruments, and shaped by the 
system under test, must be faithfully recorded on the V.T.V.M. 
or Scope to be properly interpreted. You can have confidence in 
equipment which meets the following specifications: 

1. R-F SWEEP GENERATOR: 

a) Frequency Range: 18 to 30 mc., 50 to 90 mc., and 170 
to 225 mc. 

b) Sweep Width: Variable up to 10 mc. 

c) Output: Constant over sweep width at any center fre-

quency, and "flat" on all ranges and all attenuator posi-
tions, with maximum output of at least .1 volt. 

d) Output Impedance: 300 ohms balanced to ground. 

2. R-F MARKER GENERATOR: 

a) Frequency Range: 18 to 30 mc., 50 to 90 mc., and 170 
to 225 mc. 

TELEVISION RECEIVER 

b) Calibration: Accurate to within -±-.05 me. at any freqency. 

c) If marker generator output voltage is sufficient, it may 
also be used as a signal generator; if not, a separate sig-
nal generator is required whose frequency may be accu-
rately checked with the marker generator. 

3. I.F. MARKER GENERATOR: 
This piece of equipment is required in addition to the r-f 
marker generator for proper alignment of the H.F. Oscil-
lator section of the R-F tuner unit. 

a) Frequency: 24.75 mc. 

b) Accuracy: Within +.05 mc. 

4. 4.5 MC SIGNAL SOURCE: 

a) Accuracy: Within ±-.0.25%, or ±-10,000 cps. 

5. CATHODE-RAY OSCILLOSCOPE: 

a) Vertical Sensitivity: .07 volts-per-inch if r-f sweep gen-
erator provides .1 volt output. 

b) Vertical Response: A wide-band scope is not necessary 
for r-f, ose., or i-f alignment, so long as the low-frequency 
response is satisfactory and does not cause excessive 
phase shift. 

6. VACUUM TUBE VOLTMETER: 

a) Response: To 4.5 mc with a detector probe. 

b) Range: As low as 3 volts d-c., zero-center scale. 

c) Accuracy: Extreme accuracy not essential for alignment. 

ALIGNMENT CHART 

CIRCUIT 
ALIGNED 

STEP 
SIGNAL GENERATOR 

CONNECT D.C. V.T.V.M ADJUST 
i 

REMARKS 
CONNECTIONS FREQ. 

± . 05 MC. 

I TUNE RECEIVER TO QUIET PORTION OF TV HIGH BAND 

SET CONTRAST CONTROL AT MI N.(ÇOUNTERCLOCKWISE)FOR T V I-F ALIGNMENT 

1 

TV 

I. F 

2 

THROUGH 1500MMF 

CONDENSER TO CONV. 
GRID AND GROUND 

SEE NOTE * I 

24.0 MC. 

ACROSS VIDEO DIODE LOAD - HIGH SIDE TO 
JUNCTION OF L5, L6 a R104,- LOW SIDE 
TO GROUND. ( IN LATEST MODELS, THE 

PEAKING COILS ARE DESIGNATED LIS AND 
LI6 INSTEAD OF LS a I- 6) 

14 
ADJUST FOR MAXIMUM 
DEFLECTION ON V.T.V.M. 

MAINTAIN SIGNAL GENERATOR 
OUTPUT VOLTAGE AT A MINIMUM 
TO AVOID OVERLOAD. 

3 " 22.0 MC 
II X 

73 « " • 

4 " 24.3 MC. o . • T 2 . . . 

5 
. 

22.9 MC 11 .. .. 
TI 

" 0 0 
VISUAL CHECK-UP DESIRABLE 

FOR TOUCH -UP OF BANDPASS 

CIRCUIT. SEE NOTE * 2 

SOUND 

TAKE -OFF 6 

THRU 1503 MMFD. COND. 
ACROSS DIODE LOAD - 

HIGH SIDE TO JUNCTION 
OF L5,L6 6 R 104 

I LIS & L16 IN SOME 
SETS1LOW SIDE TO GND. 

4.5 MC 

NEGATIVE LEAD TO JUNCTION OF R22 8 

823 ( LOCATED AT 6T8 RATIO DC 1 POSITIVE 

LEAD TO EITHEFI SIDE OF C41 4 MF 
CONDENSER 

75 TOP 

TS BOT 
76 TOP OR BOT. 

SEE NOTE 4*3 

ADJUST FOR MAXIMUM 
DEFLECTION ON V.T V M 

RATIO 

DETECTOR 
7 

« 4.5 MC . 

NEGATIVE LEAD TO JUNCTION OF R 22 II 

R 23(LOCATED AT 618 RATIO DET.1 

POSITIVE LEAD TO JUNCTION OFC43,C45 8 

R24 ( OUTPUT OF DEEMPHASIS NETWORK) 

- 

76 HOT OR TOP 

SEE NOTE + 3 

ADJUST FOR ZERO OUTPUT 

ON V.T.V.M. BETWEEN A PLUS 

AND A MINUS PEAK 

)john Y. Rider 
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Video l-F and Sound Alignment 
NOTE#1--The following description will aid in locat-
ing the signal injection point for each of the two types 
of tuners used: 

a. G.I. Tuner—Physically at Point (A) in Fig. 11; 
(across R5 and C27, see Fig. 10). 

b. Standard Coil Tuner—Physically at Point ( A) in 
Fig. 12; (across R4-220K resistor, see main 
schematic diagram). 

Where the available signal generator output voltage is 
sufficient, it is preferable to couple directly around the 
converter tube. This method has the advantage of caus-
ing less loading, less de-tuning, and less wave-form dis-
tortion; and where the signal injection point is difficult 
to reach, it may be more convenient. To couple in this 
manner, slip a tight-fitting conductive shield over the 
converter tube, being careful not to ground the shield 
to the tuner chassis. Connect the signal generator high 
output end to the shield, the low end to ground. 

NOTE #2—Due to differences in tube gain and com-
ponent values, it is highly recommended that a visual 
alignment of the i-f response be performed after align-
ment has been completed by the signal generator— 
v.t.v.m. method. If, after the procedure given below is 
followed, it is found that the response curve differs 
greatly from that shown in Fig. 11, repeat alignment 
using the signal generator—v.t.v.m. method, making 
certain that the frequencies are precise, adjustments are 
accurate, and that signal generator output voltage is so 

FIG. 6—Recommended I-F Response Curve 

low that the v.t.v.m. reads only about 1.5 v.d.c. at peak 
adjustment. During visual re- inspection, a slight touch-

up of the individual slug adjustments may be necessary 
to approximate the recommended curve of Fig. 6. 
For visual alignment proceed as follows: 

a) Maintain the Contrast control at minimum setting. 

b) Replace the v.t.v.m. with the vertical input of the 
oscilloscope; across the video diode load resistor. 
Keep the leads away from the receiver. 

c) Replace the signal generator with a sweep genera-
tor which has been set to sweep the i-f frequencies 
over a range of about 8 mc. Use the preferred 
method of direct tube coupling described in Note 
#1. 

d) Loosely couple the high side of the marker gen-
erator to the high sweep generator lead; low side 
to ground. 

IMPORTANT: Keep the sweep generator and marker 
generator outputs at minimum to avoid curve distor-
tion. Marker pips should be kept barely visible. 

NOTE #3—The Ratio Detector Transformer, T6 is of 
three types, depending upon the period of production. In 
some receivers, transformer types "A" and "B" are 
used, having the primary slug (adjustment for maxi-
mum voltmeter deflection) on bottom, and the secondary 
slug (adjustment for zero output between plus and 
minus peaks) on top. In other receivers, transformer 
type "C" is used, having the slugs reversed; primary on 
top and secondary on bottom. Table 1 will aid in dis-
tinguishing between the three types. 

TABLE I—DISTINGUISHING FEATURES BETWEEN 
TYPES 'A', 'B' & 'C' 

RATIO DETECTOR TRANSFORMERS 

TYPE 'A' TYPE 'B' TYPE 'C' 

ADJUSTMENT PRI-BOTTOM 
SEC-TOP 

PRI-BOTTOM 
SEC-TOP 

I 

PRI-TOP 
SEC-BOTTOM 

CAN HEIGHT 1-15/16" 2%" 
3„ 

TINNERMAN NONE %" DIA. le DIA. 
OR NONE 

SOLDERING 
TERMINALS 

STRAIGHT 
LUGS 

STRAIGHT 
LUGS 

WIRE 
LOOPS 
OR LUGS 

C
O
N
N
E
C
T
I
O
N
S
 

To Plate 
of 6AU6 

3 A F 

To B-Plus 4 C D 

To R11, 
220 ohm 

5 E E 

To Pin 1 
of 6T8 

1 D C 

To Pin 3 
of 6T8 

2 F A 

R.F. and Oscillator Alignment 
Alignment of the radio-frequency and oscillator stages 
involves adjustment of the "front end" tuner unit. This 
portion of the receiver is the most critical, hence re-align-
ment should be resorted to only after its need has been 
definitely determined. 

• ....st""*. 

I. R-F ALIGNMENT PROCEDURE (See Fig. 8) 
Basically, the r-f alignment procedure is the same for 
each type of tuner used. A radio-frequency sweep volt-
age, whose center frequency corresponds to that of a 
particular TV channel, is injected into the antenna ter-
minals of the receiver under test. This signal is amplified 
by the r-f stage ( or stages), and detected at the con-
verter grid, where it is taken-off through a 10,000 ohm 
isolating resistor and impressed upon the vertical input 
of the oscilloscope. The scope is swept horizontally by 
the same 60-cycle voltage which varies the r-f sweep 
frequency, tracing on the oscilloscope screen a pattern 
which represents the bandpass response of the r-f ampli-
fier. The r-f marker generator, which is loosely coupled 
to the antenna terminals, serves to accurately locate a 
particular frequency (video carrier or sound carrier) 
represented on the scone. The r-f response curve should 
ideally look like that shown in Fig. 7 regardless of the 
type of tuner tested. Before proceeding with r-f align-
ment, the A.G.C. buss is shorted to ground at the low 
end of the 1st i-f grid resistor, R53. If the output im-
pedance of the sweep generator is neither 300 ohms nor 
balanced to ground, a dummy antenna, consisting of two 
150 ohm resistors is used, one in series with each lead 
of the output cable of the sweep generator. 

FIG. 7—Recommended R-F Response Curve 

II. OSCILLATOR ALIGNMENT PROCEDURE (See 
Fig. 9). 

As in r-f alignment, the TV sweep generator and r-f 
marker generator are connected to the antenna termi-
nals; the sweep generator set to the center frequency 
of a particular channel; and the r-f marker generator is 
carefully adjusted to the r-f video carrier frequency of 
that channel. Differing from the r-f set-up however, the 
oscilloscope is now connected directly across the video 
diode load impedance while an additional i-f marker gen-
erator is loosely coupled to the 1st i-f grid and accurately 
adjusted to 24.75 mc, the correct i-f frequency of the 
video carrier. On the scope, which is swept horizontally 
at the same rate as the r-f sweep generator, is seen the 
overall response curve of the receiver—from the antenna 
to the diode detector. If the oscillator is correctly ad-
justed, the "beat" between the oscillator voltage and 
the incoming video r-f signal will be exactly 24.75 mc. 
In turn, this 24.75 mc signal resulting from conversion 
will zero-beat with the 24.75 mc i-f marker, causing rip-
ples and an unmistakable "break-up" in the observed 
response curve. If, on the other hand, the oscillator is 
incorrectly adjusted, the frequency of the converted 
video i-f signal will be something other than 24.75 mc, 
and there will be no zero-beat. Therefore, by adjusting 
the oscillator for zero-beat on the response curve, a sim-
ple and highly accurate means of alignment is achieved. 

Note that the quality of the response curve does not 
affect the accuracy of the oscillator alignment so long 
as the zero-beat is obtained. If there is a Fine Tuning 
control, set it to the center of its range before proceeding 
with the alignment. 

On the following pages are presented two sets of align-
ment information, giving special instructions for align-
ment of the r-f and oscillator stages of both types of 
tuners. 

MODELS 05GCB-3 01 
1.6K1 /63 -301Q , 94GCB-
3 023A, 94GCB-3 023B, 
04GCB-3 023C  
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R.F. and Oscillator Alignment Block Diagrams 

R-F SWEEP 
GENERATOR 

SC OPE R-F SWEEP OUTPUT 

TO NOR. INPUT e SCOPE 
ANT   TERMINALS 

LOOSE," COUPLING 

R-F MARKER 
GENERATOR 

R -F OUTPUT 

° 

R-F A.G C 
1 A 

CONVERTER STAGE 

G C BUSS 

R-F TUNER UNIT 
UNDER TEST 

ISOLATING RESISTOR 

NOTE SHORT A.G.0 BUSS TO GROUND ON Tv CHASSIS. 

OSCILLOSCOPE 

VIDEO MARKER 

%-«-.VERT   INPUT 
0 

SOUND MARKER 

NOR 4/1e—s INPUT n. TO TIME - BASE ON SWEEP GENERATOR 

FIG. 8—R-F Alignment Block Diagram. 

R-F SWEEP 
GENERATOR 

SCOPE RF SWEEP OUTPUT 
0 

TO NOR. INPUT OF SCOPE 
ANT 
TERUO TI 

LOOSELY COUPLED 

R-F MARKER 
GENERATOR 

RF OUTPUT 

6AU6 
ST. ,N0s0   
vT 5 

2 

5000 

C 

RECEIVER UNDER TEST 

LIS DOT R.2.300 

US 

RAT 
R2« 

12.4 

_ 

TS 

VII 6AC7 ,mo 

2 IS 

CONTRAST 

24.75 MC. VIDEO CARRIER I-F MARKER GENERATOR 
I -F  OUTPUT 
e  

OSCILLOSCOPE 

VIDEO MARKER 

 @vERT. NO15.0  
INPUT 

TO TIME • BASE ON SWEEP GENERATOR 

FIG. 9—Oscillator Alignment Block Diagram. 

MODELS 05GCB-3019A, 16K1 63-
3019, 94GcB-3023A, 94GCB-
3023B, 94GcB-3023c 

Alignment Diagrams— General Instrument Tuner 
TO ANTENNA TERMINAL STRIP 

C4 15 
6,16 -1 CI RI: 300 

300 
Ci 

15 CS IK R3 

Cl CD 

E—S-PLIT STATOR CORD  
CS,C15,C23,C10,C17,C24 - LOW BAC 
C12,C19,C25,C14,C21,C26 - HIGN BAND 
LI B L2 — COUPLING RINGS 

TRIMMERS  
C7,C16,C9,C113 — LOW BAND 
CII, C20,C13, C22 — HIGH BAND  

  _J 

E-113 

Re 

I K 

-3 

C26 

—1-

6J6 MIX. V 2 

4.7 C34 

N7 1000 
CSI le\Ar-
1500i 

FIG. 10—Schematic Diagram of General Instrument R-F Tuner. 

FIG. 11—Alignment Points of General Instrument R-F Tuner. 

C29 TO GRIO(P1N1) 300 ST VIDEO IF AMPLIFIER (V7) 

TO A GC BUSS  ..(JUNCTION OF R35,Ft 37 13 C58) 

TO 13+ FEED   (JUNCT ION Of 
R102 C104 ) 
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Alignment Charts- General Instrument Tuner 

Alignment Instructions Standard Coil Tuner 

TV RF ALIGNMENT 

DUMMY 

ANTENNA 
STEP 

... 

SIGNAL GENERATOR MARKER 

GENERATOR 
FREQUENCY 

CHANNEL 
CONNECT 

SCOPE 
ADJUST REMARKS 

. 
CO NNEC TIONS 

FREQUENCY 
(10 MC SWEEP) 
L 

ONE 150 11 
CARBON 

RESI STOR 

IN SERIES 

WITH EACH 

LEAD. 

I 
ANTENNA 

TERMINALS 
213 MC 

211 25 MC 

El 215.75 MC 

. 

13 

VERT. AMPLIFIER 

ACROSS CENTER 

TAP OF MIX. GRID 

COILS B GND.. 

POINT ® IN Mil 

C11, C20 
C13, C22 

(SEE FIG' in 

ADJUST FOR RESPONSE APPROX. 

AS SHOWN ON FIG. 7, WITH MARK-

ERS MORE THAN 70% OF PEAK 
AM PLI TUDE. KEEP THE RF AND 

MIXER TRIMMER PAIRS IN APPROX. 

THE SAME RELATIVE POSITION. 

. 
2 

• 
177 MC 175.25 MC 

Et 179.75 MC 
7 

. 
LI a L2 

ISEE F 1 g . 1 o 

ADJUST RINGS FOR WAVE-

FORM AS SHOWN ON FIG. 7 

• 3 » 
183 MC 

181 25 MC 
6 185.75 MC 

8 
CHECK RESPONSE ON ALL 

CHANNELS. SLIGHT ADJUST -

MENT OF C11, C20, C13, OR C22 

MAY BE REQUIRED TO OBTAIN 

OPTIMUM RESPONSE ON ALL 

CHANNELS. 

" 4 " 189 MC 
187.25 MC 

a 191.75 MC 9 
" 

5 . 
195 MC 

19325 MC 

a 197 75 MC 
10 

• 6 
. 

20IMC 
199.25 MC 

8 203,75 MC 
II  

7 207 MC 205.25MC 
a 209.751AC 

12 

' 8 85 MC 
83.2 5P.Ic 

B 87 75mc 6 
. C7 , C16 

C9 , C18 
ADJUST FOR RESPONSE 
APPROX. As SHOWN ON FIG 7 

• 9 
• 

79 MC 77.251/AC 
II 8I.75MC 

5 • 
CHECK RESPONSE ON ALL 

CHANNELS. SLIGHT ADJUST-

SENT OF C7 , C16,C9,OR CI8 

MAY BE REQUIRED 10 OBTAIN 

OPTIMUM RESPONSE ON ALL 

CHANNELS. 

• 10 . 
69MC 

67.251,4C 
a 71.75MC 

• • 

• II 63 MC 
61.25MC 

S 65.7514C 
3 

.. 

. 
12 

. 
57MC 

5525mC 
B 5975 MC 

2 

TV OSCILLATOR • ALIGNMENT 

STEP 
, 

PROCEDURE 

I CONNECT TV SWEEP GENERATOR TO ANTENNA TERMINALS 

2 COUPLE R- F MARKER GENERATOR LOOSELY TO ANTENNA TERMINALS 

3 CONNECT VERTICAL AMPLIFIER OF SCOPE ACROSS VIDEO DIODE LOAD - HIGH SIDE TO JUNCTION OF L15, L16 & R104 ; 
LOW SIDE TO GROUND. 

4 COUPLE 24.75 MC VIDEO I-F MARKER GENERATOR LOOSELY TO FIRST VIDEO 1-F GRID - PIN I OF 6AU6,V7 

5 ROTATE FINE TUNING CONTROL TO CENTER OF RANGE 

DIAL 
CHANNEL 
NUMBER 

SWEEP GEN. 

cENTER FRED 
(10 MC.SWEEP) 

R-F MARKER 

GENERATOR 
FREQUENCY 

ADJUST PROCEDURE 

6 13 213 MC. 211.25 MC. 
L 4 

SEE FIG.11 
ADJUST FOR ZERO-BEAT WITH 1-F mARKER ON RESPONSE CURVE 

7 6 85 MC 83.25MC. 
SEE FIG. 11 

8 

5 79 MC. 7725MC 

CHECK TOSEE THAT ALL REMAINING CHANNELS PASS THROUGH 
ZERO-'BEAT WELL WITHIN THE LIMITS OF THE FINE TUNING CONTROL. 

IF NOT, SOME COMPROMISE MAY BE MADE BY ADJUSTING L3 FOR 

THE LOW CHANNELS AND L4 FOR THE HIGHCHANNELS. 

NOTE: QUALITY OF RESPONSE CURVE DOES NOT AFFECT 
ACCURACY OF OSCILLATOR ALIGNMENT SO LONG 

AS A ZERO -BEAT IS OBTAINED. 

4_ 69 MC 67.25mC. 

3 63 MC. 61. 25 MC. 

2 57 MC . 55.25MC  

12 207 MC. 205.25MC. 

II 201 MC 199.25MC. 

10 195 MC 193.25 MC. 

9 189 MC. 187.25MC 

e 183 MC I81.25MC 

7 177 MC 
_ 
i 75.25MC 

R.F. ALIGNMENT 

1. Connect TV Sweep Generator to Antenna Terminals, individual oscillator coils must be touched up, the following 

2. Connect R.F. Marker Generator loosely to Antenna Terminals, procedure should be employed: 

3. Connect vertical amplifier of Oscilloscope through a 10,000 
ohm 1/2 w. resistor to Test Point ( A) Fig. 12. 

4. Short A.G.C. Bus to ground on TV chassis ( across C58, 5000 
MMF Discap condenser). 

5. Set Station Selector switch to Channel 12. 

6. Feed 207 mc at 10 mc sweep from Sweep Generator, and 205.25 
mc & 209.75 mc fixed frequencies from R.F. Marker Generator. 

7. Observe response curve on Scope. If necessary adjust C2, C3, 
or C4 ( see Fig. 12) so that response curve corresponds ap-
proximately to that shown in Fig. 7, and has maximum gain. 

Check markers on response curve of all remaining channels, 
setting Sweep and Marker Generators at corresponding fre-
quencies for each channel. See Table II for convenient tabula-
tion of proper frequencies. If the R.F. Markers do not fall in 
automatically in their proper places on all channels, a com-
promise must be made by slight readjustment of C2, C3, or C4. 

8 

OSCILLATOR ALIGNMENT 
1. Connect TV Sweep Generator to Antenna Terminals. 

2. Couple R.F. Marker Generator loosely to Antenna Terminals. 

3. Connect vertical amplifier of Oscilloscope across the video 
amplifier grid and ground ( pin 4 of 6AC7, V11). 

4. Couple 24.75 mc video I.F. Marker Generator loosely to first 
I.F. grid ( pin 1 of 6AU6, V?). 

5. Rotate Fine Tuning control to center of range. 

6. Set Station Selector switch to Channel 12. 

7. Set Sweep Generator to 207 mc at 10 mc sweep and Marker 
Generator to 205.25 mc (video carrier). 

Observe response curve and adjust C5, ( Fig. 12) for Zero-beat 
with 24.75 mc marker. NOTE: Quality of response curve does 
not affect accuracy of oscillator alignment, so long as a zero-
beat is obtained. 

9. Check for zero-beat on all channels in this manner, setting the 
Station Selector, Sweep Generator and Marker Generator at 
corresponding frequencies. ( See Table II). It is not usually 
necessary to make any further adjustments. However, if the 

8. 

a) Rotate Fine Tuning control to center of range. 

b) Set Station Selector to desired channel, Sweep Generator 
to its center frequency with 10 mc sweep, and Marker 
Generator to the corresponding video carrier frequency 
(see Table II). 

c) Place a non-metallic screwdriver through the opening 
marked "Recessed Individual Osc. Adjustment," Fig. 12, 
and adjust oscillator coil for zero-beat with 24.75 mc 
marker on response curve. 

This adjustment can be repeated on any single channel, 
or if necessary, on all channels. 

e) If difficulty is encountered in tuning any particular chan-
nel well within limits of Fine Tuning control after these 
adjustments are made, readjust C5 slightly ( as in Step 8) 
shifting the whole range of frequencies in the desired 
direction. 

TABLE II - ALIGNMENT FREQUENCIES 

CHANNEL 

NUMBER 

SWEEP GE N. 

CENTER FREQ. 

(1""wEEP) 

MARKER GENERATOR FREQUENCIES 

VIDEO 
CARRIER 

SOUND 
CARRIER 

2 57 MC. 55.25 MC 59 7511C. 

3 63 MC 61.25 MC. 65.75 MC. 

4 69 MC. 67.25 MC. 71.75 MC. 

5 79 MC. 77.25 MC. 81.75 MC. 

6 85 MC. 83.25 MC 87.75 MC 

7 177 MC. 175.251AC, 179.75 MC 

e 183 1/IC. 18I•25MC 185.75MC. 

9 189 MC. 187. 25 MC 191.751AC, 

10 195 MC. 193.25 MC. I 97.75 MC. 

II 201 MC. 199.25 MC. 203.75 MC 

12 207/AC 205.25 MC 209.751AC 

13 213MC. 211.25 MC 215.7514C. 

R F TEST POINT® 

TOP VIEW 

RECESSED 
INDIVIDUAL 
OSC.ADJ 

FIG. 12-Alignment Points of Standard Coil R.F Tuner. 

MODELS 05GCB- 019A, 
16K1/63-,3019, ci4GCB-
3023A, 94GCB-3023B, 
94GCB-3023C  
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Service Notes 
For additional information, be sure to see the section entitled 
"PRODUCTION CIRCUIT CHANGES" on pages 11, 12 and 13. 

The Television Serviceman can usually save considerable time 
by combining his training and experience to deduce the origin of 
the trouble from the appearance of the defective picture on the 
screen. Detailed instruction of the application of this technique is 
beyond the scope of this manual. Rather than repeat this infor-
mation, which can be found in most good general service litera-
ture, this section presents special service notes and hints which II 
pply mainly to these receivers. 

I ELIMINATION OF PICTURE TWIST 

a) If twist occurs mainly upon advancing the brightness 
control, see (and perform if necessary) the production IV 
change entitled "Twist Due to Brightness." 

b) If twist is apparent even at low settings of the brightness 
and Contrast controls, check:-

1. Proximity of 6.3 volt filament wires to Horizontal A.F.C. V 
Coil. If wires run close, reroute the filament wires further 
from the A.F.C. circuit. 

2. Wire from Horizontal Hold control to R77, 100K resistor VI 
at grid ( pin 4) of 6SN7 Horizontal Sweep Oscillator. If 
unshielded, replace with shielded wire. 

3. Horizontal Sweep Oscillator 1.5K Cathode Resistor 
(R76). Slight increase of resistance value may reduce 
twist. 

4. See PRODUCTION CHANGE #6 entitled, "HORI-
ZONTAL PARASITICS". 

5. See PRODUCTION CHANGE # 12 entitled, "A.F.C. 
BALANCE". 

H STANDARD COIL R-F TUNER: The antenna, R-F and 
Oscillator Coils of the Standard Coil Tuner are retained by 
bronze spring clips. Defective coils may be removed and re-
placed by identical sections which are supplied by the manu-
facturer. Re-alignment of the particular channels will prob-
ably be necessary after this change is made. See the Parts 
List for identification numbers. Do not tamper with the main 
tuner assembly; replace as a complete unit. 

RATIO DETECTOR TRANSFORMER, T6: Three types of 
transformers are used. See Note #3 under Alignment Pro-
cedure ( page 5) if identification is required. ( See PRODUC-
TION CHANGE # 10). 

INCREASE PICTURE SIZE IN LOW LINE-VOLTAGE 
AREA: If greater picture size is required, shunt the ter-
minals of the Horizontal Deflection Yoke with a 470 mmfd, 
2000 volt ( or equivalent) condenser. 

SOUND-AND-PICTURE COINCIDENCE: See (and perform 
if necessary) PRODUCTION CHANGE #9 entitled "Sound-
and-Picture Coincidence". 

MINIMIZING "INTERCARRIER BUZZ": SEE PRODUC-
TION CHANGE # 1. This type of buzz is usually more notice-
able on a test pattern with a 400 or 1000 cycle tone modula-
tion. If, however, it is determined that the buzz is objection-
able on a live program, when contrast is not advanced too 
far clockwise, the following corrections are-suggested: 

1. Check filter condenser C38 ( 40 MF - 350V.) for leakage or 
an open condition. 

2. If possible, align video I.F. visually ( see Alignment Pro-
cedure), making sure that 24.75 MC and 22.0 MC markers are 
both at the 50% points. 

Production Circuit Changes 
1. "INTERCARRIER BUZZ." To minimize "intercarrier buzz" 
on earlier receivers, the circuit revision described below is recom-
mended. This revision has been performed on Model 05GCB3019A. 

Note: All reference to the 6AU6 Ratio Detector Driver (V6) will 
be indicated here as merely "6AU6" for simplicity. Refer to Fig. 
13 for identification of components. 

a) Remove the .02 MF 400V. paper condenser. ( At junction of 1K k) 
(R34) and 47K (R25) located at a terminal of the Raito De-
tector Trans.) 

b) Remove the 33K 6AU6 screen bleeder resistor. ( Located at 
6AU6 pins 6 and 7.) 

e) Clip the small buss wire which connect 6AU6 pins 2 and 7. 

d) Carefully unsolder the lead of the 5000 mmf disc condenser 
(C48) which connects to 6AU6 pin 7, and re-solder this lead to 
6AU6 pin 2. Do not clip this lead or it will be too short. 

e) Insert an 82 ohm 1/4w. resistor ( R26) and a 5000 mmf disc con-
denser ( C34) in parallel between 6AU6 terminals 2 and 7. 

f 1 Insert a 5000 mmf disc condenser (C55) between junction of 
1K ( R34) and 47K (R25) located at the Ratio Det. Trans., and 
6AU6 pin 7, keeping leads as short as possible. 

g) Remove from 6AU6 pin 1 the leads of 47K ( R28) and 39 mmf 
(C49) and insert from that junction ( R28 and C49) a 100 ohm 
%w. resistor ( R10) to 6AU6 pin 1. 

h) Remove from a terminal on the ratio det. trans. the lead of 15K 
(R24) and 1500 mmf (C42) and insert from that junction (R24 
and C42) a 220 ohm %w. resistor ( R11) to the same terminal 
on the ratio det. trans. 

i ) Remove jumpers between terminals 5, 6, and 7 of the 6T8 
(V5). Remove the 8.2K resistor ( R22) from 6T8 pin 6 and 
re-connect to 6T8 pin 7. Insert jumper between 6T8 pins 5 and 
7. Insert jumper (with spaghetti) between 6T8 pins 6 and 1. 

Align the sound circuit. (See Alignment Procedure.) 
Note: In absence of alignment equipment, the above adjust-
ments can usually be performed with acceptable accuracy by 
tuning-in an offending TV channel and utilizing the 4.5MC 
difference frequency as the signal source. While tuning T5 
and T6, listen for maximum audio signal with corresponding 
minimum buzz. An audio output meter across the speaker voice 
coil may be helpful. 

Check sound on all channels. If, after careful alignment, insta-
bility is encountered, ( tendency toward regeneration) insert a 
47K (approx.) screen bleeder resistor between 6AU6 pins 2 
and 6. 

MODELS 05GCB-3 019A, 16K1/b3-3 19, 
Q4GCB-3023A, 94.GCB-3023B, 

94GCB-3023C Production Circuit Changes 
(CONTINUED) 

2. 1/4 AMP. FUSE: To provide additional protection to the fly-
back transformer, the 114 amp. fuse was removed from the 6BG6 
cathode circuit and inserted, instead, in series with terminal # 1 
of the fly-back transformer on Model 05GCB3019A. 

3. EARLY 16" CONSOLETTES: In Models 94GCB3023A .and 
94GCB3023B a 10" electrodynamic speaker is used and a sep-
arate selenium rectifier power supply is employed to furnish the 
60 volts required for the speaker field winding. See Fig. 14 be-
low. In addition, the following variations will be found in these 
receivers: 

a) By-pass condenser ( C36) across output transformer primary 
is .003 mfd. 

b) Resistor (R58) across focus control is 1.8K 2 watt. 

c) Model 94GCB3023A uses a 16" 60° Picture Tube, and in some 
cases a 52° Picture Tube. 

d) Model 94GCB3023B uses a 16" 52° Picture Tube. 

10 ro 5w 150 Act 
275 ft 70ft SE REcT 

600 A CONNECTED 
" (Ann war 40K.F ACROSS FRI. 
FIELD g 
wINOING T1SOVI  T 150 I-- TRANSFORMER OF POWER 

FIG 23 10 * SPEAKER FIELD SUPPLY 

USED ON 16 - CONSOLE T T 

YODELS 
94GC8302SA 945C1330230 

FIG. 14-10"  Speaker Field Supply Used on 16 " Consolette 

Models 94GCB3023A & 94GC83023 B. 

4. TWIST DUE TO BRIGHTNESS: If required, the D-C Restorer 
Circuit should be altered on Models 94GCB3023A and 94GCB3023B 
as follows: ( See Fig. 15). 

a) Change resistor at picture-tube grid ( R55) to 1 meg. 

b) Add .1 mfd 400V capacitor ( C11) in series with an 8.2K %w. 
resistor ( R108) connected from the cathode ( pin 6) of the 
D-C Restorer (V12A) to junction of L18 and R54. 

Note: R108 is 7K in earlier production receivers. 

Cu, 
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FIG. 13- Partial Schematic Diagram Showing Buzz Changes. 

TO 
T5 

R33 
156 

C54 .INFD 

PICTURE 
TUBE GRID 

2 

855 

I MEG 

VI2A 
,i2-6687 

854 

+140 

)1AF° 
400V. 

2101E 
R56 

F16 15 - MODIFICATION OF DC RESTORER 
CIRCUIT TO REDUCE TWIST 

FIG. I5-Modification of D-C Restore, Circuit to Reduce Twist. 

5. PICTURE "BLOOMING": To reduce picture "blooming" on 
Models 94GCB3023A and 94GCB3023B, drop the screen voltage on 
the picture-tube from 360 volts to 250 volts as follows: ( Refer to 
main diagram). 

a) Change resistor ( R32) at picture-tube screen from 1K to 
100K, 1/2 w. 

b) Add a 220K 1,4w. resistor ( R115) from picture-tube screen 
to ground. 

6. HORIZONTAL "PARASITICS": If "parasitics" is the hori-
zontal sweep circuit are encountered in Models 94GCB3023A or 
94GCB3023B, proceed as follows: (Refer to main diagram). 

a) Change R75, located at pin 2 of the Horizontal Sweep Oscil-
lator (V15) from 5.6K to 4.7K, %w. ( Some receivers may 
have a 3.9K resistor here). 

b) Reverse the leads on the Horizontal A.F.C. Coil ( L9). 

e) If necessary, relocate the Horizontal A.F.C. Coil. 

7. VARIATIONS IN VIDEO PEAKING COILS ARE AS FOL-
LOWS: 

EARLY PRODUCTION 

PART 
NUMBER 

DOT 
COLOR 
CODE 

ITEM 
NUMBER 

INDUCTANCE 

C-1.503-1 RED L15 120 edi 

C-1.503-2 GREEN L16 419 ith 

C-1.503-3 BLUE L17, L18 169 I.Lh 

LATE PRODUCTION 

PART 
NUMBER 

DOT 
COLOR 
CODE 

ITEM 
NUMBER 

INDUCTANCE 

C-1.522-1 GRAY L16 760 ikh 

C-1.522-2 GREEN L18 419 gh 

C-1.522-3 BLUE L15, L17 169 iLh 

8. 6BC5 TUBE: The 6BC5 Tube is an exact replacement for the 
6AG5 which has been used in earlier receivers. When replace-
ment of the 6AG5 is required, use the 6BC5, whos transconduc-
tance is held to closer tolerance. Slight realignment may be 
required when this change is made. 

9. SOUND-AND-PICTURE COINCIDENCE: If sound-and-pic-
ture are not coincident on weak signals on early production re-
ceivers, change R26 screen voltage divider on 6AU6 Ratio De-
tector Drive tube from 10K to 33K, %watt. See PRODUCTION 
CHANGE # 1. 
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Production Circuit Changes 
(CON TIN U EL)) 

10. RATIO DETECTOR TRANSFORMERS: As a result of use 
of types "B" and "C" ratio detector transformers in later produc-
tion receivers (employing Standard Coil Tuners), the Ratio De-
tector Driver Grid Resistor ( R28) and by-pass condenser across 
the output transformer primary ( C36) were changed from 470K 
to 47K and from .005 mfd to .01 mfd respectively. For identifica-
tion of these transformers, see main schematic diagram and Note 
#3 in ALIGNMENT section. 

11. FILTER CONDENSERS: For increased voltage safety factor, 
the triple-section 40-40-40 mfd; 450-450-450 Volt single-can elect-
rolytic filter condenser was replaced by two units ( C80 and C81) 
of higher voltage ratings ( 475 volts each section). See main sche-
matic diagram. 

12. A.F.C. BALANCE: To minimize picture twist due to unbal-
ance of positive and negative sync voltage at 6AL5 A.F.C. diodes, 
the following revisions were made: ( See main schematic diagram.) 

a) Plate resistor (R98) of 1/4  6SN7 Sync Amp.-Split. ( V12B) 
changed from 3. 9K to 6. 8K. 

b) Plate resistor (R99) of above tube changed from 3.9K to 
2.2K. 

c) Vert. integ. resistor ( R97) changed from 22K to 33K. 

d) Saw-tooth feedback resistor ( R94) changed from 4.7K to 3.9K. 

13. MISCELLANEOUS CHANGES: In addition to those changes 
given above, the following variations will be found in these re-
ceivers. 

a) High Voltage Filter Condenser (C95) is rated at 10KV when 
used with Fly-Back Transformer #9.236-1; it is rated at 20KV 
when used with Fly-Back Transformer #9.240-1. 

b) Integrating Network Condensers (C70 and C71) may be either 
4700 mmfd or 5000 mmfd "discaps". 

C) Picture Tube grid resistor ( R55) may be either 2.2K, 18K, 22K, 
or ir meg (depending upon period of production). See PRO-
DUCTION CHANGE # 4. 

d) De-emphasis Condenser (C45) changed from 3900 mmfd to 
1500 mmfd in later production receivers. 

e) First Video I.F. Grid Resistor (R35) changed from 8.2K to 
4.7K in receivers with Standard Coil Tuner. 

f ) Voice-Coil By-Pass Condenser (C35) may be either 1000 
mmfd, 1500 mmfd, or omitted on earlier receivers. 

g) Audio Output Transformer (T7) was #9.238 on earlier table 
model receivers and is # 9.241 on all later production receivers. 

h) A 10" Permanent Magnet Speaker is used in Models 
94GCB3023C, 16K1/63-3019, and 05GCB3019A. See PRODUC-
TION CHANGE # 3. 

I) Indoor Antenna: An indoor antenna is used in Models 
16K1163-3019 and 05GCB3019A. 

j ) Video Amplifier Plate Load: Video Amplifier plate load re-
sistors R52 and R53 as follows: 

1. 56K, 2 watts each; connected in parallel in all receivers 
using the General Insteument Tuner. 

2. R52 is 11K, 2 watt; R53 is 15K, 2 watts in early receivers 
using Standard Coil Tuner. 

3. R52 is 12K, 2 watts; R53 is 15K, 2 watts in latest produc-
tion receivers using Standard Coil Tuner. 

PICTURE TUBE REPLACEMENT GUIDE 
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MFG. LIST 
FOCUS 

CURRENT, 
MA. 

TUBE DEFL. 
ANGLE AND 
DEFL. YOKE 
PART NO. 

H. V. 
CONTACT 

BEAM 
BENDER 

MAX. 
BULB 
DIA. 

OVER- 
ALL 

LENGTH 

DIRECT 
REPLACE-
MENT 

16CP4 115 52° Recess Single 1578" 22%." None 
C-9.209 or 

Double 

16DP4 115 60° Recess Single 157/8" 203/t" 
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 C-9.242 or 

Double 

16JP4 110 60° Recess Single 161/8" 203/4" 
C-9.242 or 

Double 

16LP4 110 52* Recess Single 157/8" 2214" 
Amer. Tel. C-9.242 or 

Double 

16HP4 110 60° Recess Single 157/;;" 21 1/1" 
C-9.242 or 

Double 

16FP4 None 140 62° Pin Single 161/2 " 201/4 " None 
Dumont C-9.242 

TO REPLACE A TUBE NOT GIVEN ON THIS CHART, PROCEED AS FOLLOWS: 

1. Check physical dimensions, socket connections, anode connector. Allow for physical variations. 
2. Assemble tube in receiver, turn on receiver and observe picture. 
3. If variation of focus control is not sufficient to focus tube— 

a) If more current is required, increase resistance of either or both R58 & R59. Try placing them in series. 
b) If less current is required, decrease resistance of either or both R58 & R59. Shunt them with other resistors. 

4. If sweep is not sufficient on wide angle tubes, a change of deflection yoke or circuit values may be required. 
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PARTS LIST 

Symbol 

Cl 
C2 
Cl 
C4 
C5 
C6 

C7 
C8 
CO 
CIO 

C11 
C12 
C13 
CI4 

C15 
C16 
C17 
CIR 
C19 
C20 
C21 
C22 
C23 
C24 

C25 
C26 

C27 
C28 
C29 
C31 
C32 
C33 
C34 
C35 

- 

Model No. 

94GCB3023A 

94GCB3023B 
94GCB3023C 

For convenience of tabulation, the model numbers will be designated in this listing as follows: 
Model No. Designation 

94A 

94B 

94C 

16KI/63-3019 . 

05GCB3019A . 

R-F Tuner Unit-Part No. D-36.134-I 

Used In Modela 94A and 94B ( See Misc. Parts) 
Part Numbers listed for identification only. 

CAPACITORS 

Description 

300 MMF 
1500 MMF 
300 MMF 
1.5 MMF 
1.5 MMF 
500 MMF 

Trimmer 
Split Stator Cond. 

Trimmer 
Split Stator Cond. 

Trimmer 
Split Stator Cond. 

Trimmer 
Split Stator Cond. 
Split Stator Cond. 

Trimmer 
Split Stator Cond. 

Trimmer 
Split Stator Cond. 

Trimmer 
Split Stator Cond. 

Trimmer 

Split Stator Cond. 
Split Stator Cond. 

Split Stator Cond. 
Split Stator Cond. 

1500 MMF 
500 MMF 
300 MMF 
1500 MMF 
500 MMF 
4.7 MMF 
4.7 MMF 
500 MMF 

Low 
Band 

High 
Band 

Low 
Band 

High 
Band 

Low 
Band 

High 
Band 

Designation 

16K1 

05A 

RESISTORS 

Symbol Description 

R1 

R2 
83 

84 

85 
R6 

R7 

R8 

89 

RIO 

811 

812 

1213 

11108 

150 ohm 

160 ohm 

1,000 ohm 

5,600 ohm 
1 megohm 

10,000 ohm 

1,000 ohm 

1,000 ohm 

1,000 ohm 

1.000 ohm 

100.000 ohm 

100,000 ohm 

47 ohm 
1.000 ohm 

1,4 w. Carbon 

1,4 w. Carbon 

% w. Carbon 

% w. Carbon 

% w. Carbon 
% w. Carbon 

w. Carbon 

% w. Carbon 
% w. Carbon 

% w. Carbon 

w. Carbon 

w. Carbon 
1,4 w. Carbon 

% w. Carbon 

TRANSFORMERS 

Symbol 

Ti 

Symbol 

LI 

L2 

L3 

L4 

Description 

Converter Plate 22.9 m.c. 

COILS 

Description 

Coupling Ring 

Coupling Ring 
Ose. Coil, Low Band 

Ose. Coil, High Band 

R-F Tuner Unit-Part No. D-36.137 

Used in Models 94C. 16K1. and 05A ( See Misc. Parts) 

Symbol 
Cl 
C3 
C2 
C4 
C5 
C6 
C8 
C9 
CIO 
C12 
C13 
C14 
CI5 
C16 
C17 

CAPACITORS 
Description 

5 MMF 
.5-3 MMF Trimmer 
.5-3 MMF Trimmer 
.5-3 MMF Trimmer 
.5-3 MMF Trimmer 
.001 MF, 400V. Tubular 
120 MMF 
100 MMF 
20 MMF 
3-5 MMF Fine Tuning 
.001 MF. 400V. Tubular 
120 MMF 
68 MMF 
10 MMF 
.001 MF. 400V. Tubular 

RESISTORS 
Symbol Description 

RI 4,700 ohm % w. Carbon 
R2 2.200 ohm % w. Carbon 
R3 4.700 ohm % w. Carbon 
84 220,000 ohm % w. Carbon 
125 10,000 ohm % w. Carbon 
116 10,000 ohm % w. Carbon 
R7 4.700 ohm % w. Carbon 
R8 3.900 ohm % w. Carbon 
R9 15,000 ohm V, w. Carbon 

TRANSFORMERS 

Symbol Description 

Tl Converter Plate. 22.9 m.c. 

REPLACEABLE 
Garod 

Symbol Part No. 
B-36.141-2 
11-36.141-3 
B-36.141-4 
B-36.141-5 
B-36.141-6 

L19 B-36.141-7 
B-36.141-8 
B-36.141-9 
B-36.141-10 
B-36.141-11 
B-36.141-12 
B-36.141-13 

le.11:1= 
B-36.141-104 
B-36.141-105 
B-36.141-106 

L20 B-36.141-107 
B-36.141-108 
B-36.141-109 
B-36.141-110 
B-36.141-111 
B-36.141-112 
B-36.141-113 

TURRET COIL ASSEMBLIES 

Description 

Antenna Coil Assembly Chan. 2 
Antenna Coil Assembly Chan. 3 
Antenna Coil Assembly Chan. 4 
Antenna Coil Assembly Chan. 5 
Antenna Coil Assembly Chan. 6 
Antenna Coil Assembly Chan. 7 
Antenna Coil Assembly Chan. 8 
Antenna Coil Assembly Chan. 9 
Antenna Coll Assembly Chan. 10 
Antenna Coil Assembly Chan. 11 
Antenna Coil Assembly Chan. 12 
Antenna Coil Assembly Chan. 13 
RF & Osc. Coil Assem. Chan. 2 
RF & Ose. Coil Assem. Chan. 3 
RF & Osc. Coil Assem. Chan. 4 
RF & Ose. Coil Assem. Chan. 6 
RF & Osc. Coil Assem. Chan. 6 
RF & Ose. Coil Assem. Chan. 7 
RF & Ose. Coil Assem. Chan. 8 
RF & Osc. Coil Assem. Chan. 9 
RF & Ose. Coil Assem. Chan. 10 
RF & Ose. Coil Assem. Chan. 11 
RF & Ose. Coil Assem. Chan. 12 
RF & Ose. Coil Assem. Chan. 13 

Symbol Part No. 

RIO D-7.101-226 

1111 D-7.101-234 

RI 2 C-8.206-3 

814 D-7.103-69 
1115 D-7.101-45 
816 D-7.101-129 

1117 D-7.101-101 
R18 D-7.101-120 
R19 D-7.101-110 

R20 D-7.101-129 

R21 C-8.227-1 
R22 D-7.101-55 

823 D-7.101-55 

R24 D-7.101-66 

R25 D-7.102-95 ID-7.101-59 
1226 D-7.101-80 

D-7.101-235 

827 

R28 

D-7.101-17 

I D-7.101-129 

D-7.101-87 

1129 D-7.101-59 

C-8.226-1 

Description 

100 ohm 

220 ohm 
RIO and RII Used on Model 05A 

100 ohm, 2 w. Pot. Hor. Center. 
Used on Model 05A 

390 ohm, :h 10% 

4.700 ohm 

470.000 ohm 
100.000 ohm 

330,000 ohm -± 5% 
180,000 ohm -1: 5% 

470,000 ohm 

1 meg. pot. vol. control with switch 
8,200 ohm ± 10% ½ w. Carbon 

8,200 ohm ± 10% % w. Carbon 

15.000 ohm ½ w. Carbon 
47.000 ohm 1 w. Carbon 

10,000 ohm w. Carbon 
Used on Models 94A, 9413 and 94C 

33,000 ohm 3/4  w. Carbon 
Used on Model 16K1 

82 -2.-. 10% % w. Carbon 
Used on Model 05A 

1.000 ohm w. Carbon 
470,000 ohm 1,4 w. Carbon 

Used on Models 94A, 9413. and 94C 

47,000 ohm w. Carbon 
Used on Models 16K1 and 05A 

10,000 ohm w. Carbon 

100.000 ohm pot. Brightness Control 

750 ohm pot, tap. ei 250. Contrast 

RESISTORS 

1/2  w. Carbon 

% w. Carbon 

2 w. Wire Wound 

w. Carbon 
% w. Carbon 

w. Carbon 

% w. Carbon 
w. Carbon 

w. Carbon 

831 D-7.101-115 220.000 ohm 1/. w. Carbon 
D-7.101-17 1,000 ohm V2 w. Carbon 

R32 Used on Models 94A, 94B and 94C 
D-7.101-101 100,000 ohm % w. Carbon 

Used on Models 161(1 and 05A 
R33 D-7.10I-66 15,000 ohm % w. Carbon 

R34 D-7.101-17 1,000 ohm 1/2  w. Carbon 

1 D-7.101-55 8200 ohm -.2- 10% 1A w. Carbon 
1135 Used on Models 94A and 94B 

I D-7.10I-45 4700 ohm :2- 10% % w. Carbon 
Used on Models 94C, 16K1 and 05A 

R36 D-7.101-235 82 ohm :!: 10% 1/2  w. Carbon 

R37 D-7.10I-237 330 ohm % w. Carbon 
838 D-7.101-55 8,200 ohm 1/2  w. Carbon 

R39 D-7.101-235 82 ohm :2- 10% 1/2  w. Carbon 

R40 D-7.101-226 100 ohm 1/, w. Carbon 

R41 D-7.10I-55 8,200 ohm % w. Carbon 
R42 D-7.101-226 100 ohm % w. Carbon 

R43 D-7.101-235 82 ohm :,._- 10% % w. Carbon 
844 D-7.101-142 1 megohm % w. Carbon 

845 D-7.101-135 680,000 ohm % w. Carbon 

846 D-7.102-91 39.000 ohm :1-_ 10% 1 w. Carbon 
R47 D-7.101-55 8,200 ohm :I-. 10% % w. Carbon 

848 D-7.101-17 1.000 ohm % w. Carbon 

849 B-6.209-1 70 ohm 5 w. Wire Wound 
Used on Models 94A & 9410 

R50 D-7.103-160 56,000 ohm 2: 10% 2 w. Carbon 

851 D-7.102-81 22.000 ohm 1 w. Carbon 

D-7.103-160 56,000 ohm :I- 10% 2 w. Carbon 
Used on Modela 94A and 94B 

R52 D-7.103-269 11,000 ohm z'-- 10% 2 w. Carbon 
Used on Model 94C 

D-7.103-132 12,000 ohm --,:. 10% 2 w. Carbon 
Used on Models 16K1 and 05A 

Symbol 

R53 

R54 

R55 

1256 
R57 

R58 

R59 

R60 
1261 

1262 

R63 

R64 

R65A 
R65B 
866 

1267 

868 
R69 

1270 
RhI 

1172 
1173 

1174 

R75 

1176 

R77 

1178 

R79 

1180 

R8I 

R82 

1183 

1184 

R85 

R86 
1187 

1188 

1189 

R90 

1191 

R92 

1193 

894 

R95 
R96 

R97, R98 

& R99 

Consecu-
tively 

R100 

R101 

8102 

R103 

8104 

R105 

R106 

12107 

R108 

Part No. Description 

I D-7.103-160 

1. D-7.103-135 

D-7.102-55 

I D-7.101-31 

E D-7.101-142 

D-7.101-118 

C-8.22I 

D-7.103-87 

D-7.103-87 
C-6.212-3 

D-7.10I-55 

D-7.101-55 
D-7.108-185 

D-7.101-142 

C-8.217-3 

D-7.101-101 

C-8.206-6 
D-7.101-6 

D-7.101-156 

D-7.101-142 
C-8.207-5 

D-7.101-6 
D-7.101-6 

D-7.101-17 

D-7.101-48 

D-7.10I-45 

D-7.101-24 

D-7.101-101 

B-6.211-2 

D-7.102-126 

D-7.101-73 

D-7.101-90 

D-7.101-226 

D-7.101-142 

D-7.102-213 
D-7.103-124 

C-6.212-1 

B-6.220 
D-7.102-137 

D-7.101-76 

D-7.101-129 
D-7.101-101 

D-7.101-101 

D-7.101-179 

D-7.101-45 

D-7.101-41 

D-7.101-41 

D-7.101-142 

D-7.101-79 

D-7.101-41 

D-7.101-41 

D-7.101-80 

D-7.10I-51 

D-7.101-30 

D-7.101-138 

D-7.101-87 

D-7.101-226 

D-7.101-122 

D-7.101-226 

D-7.101-6 

D-7.101-239 
D-7.101-6 

D-7.101-237 

1 D-7.101-55 

56,000 ohm :2- 10% 2 w. Carbon 
Used on Modela 94A and 948 

15.000 ohm -± 10% 2 w. Carbon 

Used on Modela 94C. 16K1 and 05A 
5,600 ohm :47 10% I w. Carbon 

2,200 ohm w. Carbon 
Used on Modela 94A and 948 

1 megohm w. Carbon 
Used on Models 94C, 16K1 and 05A 

270.000 ohm -± 10% 

2250 ohm,4 w. pot, focus control 

1,000 ohm 2 w. Carbon 

1.000 ohm 2 w. Carbon 

15 ohm 1 w. wire wound 
8.200 ohm -± 10% % w. Carbon 

8.200 ohm :I- 105 % w. Carbon 

6.8 megohm % w. Carbon 

1 megohm % w. Carbon 

1 megohm pot. vert. hold 
50.000 ohm pot. horiz. hold 
100.000 ohm % w. Carbon 

5.000 ohm vert, lin. control 

560 ohm ± 10% % w. Carbon 

2.2 megohm w. Carbon 

1 megohm w. Carbon 
2.5 megohm pot. vert. sise 

560 ohm ± 10% w. Carbon 

560 ohm -± 10% ½ w. Carbon 
1,000 ohm % w. Carbon 
5,600 ohm :2- 10% w. Carbon 

Used on Models 94A and 9413 

4,700 ohm ± 10% w. Carbon 
Used on Models 94C, 16KI and 05A 

1.500 ohm 1,4 w. Carbon 

100.000 ohm % w. Carbon 

275 ohm 10 w. wire wound 
Used on Models 94A and 94B 

270,000 :2- 105 
22,000 ohm 

56.000 ohm 

100 ohm 

1 megohm 
82 ohm «±.- 10% 

8.200 ohm 

3.3 ohm 

6,000 ohm 

470,000 ohm 
27.000 ohm -±- 105 

470,000 ohm 

100,000 ohm 

100,000 ohm 

4.7 megohm 
4,700 ohm 

Used on Models 94A and 94B 
3,900 ohm 1,4 w. Carbon 

Used on Models 94C, 16K1. & OSA 

3,900 ohm -± 10% 

1 megohm 

22.000 ohm 

3.900 ohm -± 10% 
3,900 ohtfl :2- 10% 

1197, R98, 899 used on 
Models 94A and 94B 

33,000 ohm 

6.800 ohm :I- 10% 
2.200 ohm -± 10% 

R97. R98, R99 used on 
Modela 94C, 16K1 and 05A 

820,000 ohm ± 105 
47.000 ohm 

100 ohm 

330,000 ohm 

100 ohm 

560 ohm :4: 10% 
390 ohm :2- 10% 

660 ohm -I-. 10% 

7,000 ohm 
Used on Models 94C & 16KI 

8.200 ohm -±- 10% 
Used on Model 05A 

1 w. Carbon 
% w. Carbon 

% w. Carbon 

% w. Carbon 

% w. Carbon 

1 w. Carbon 

2 w. Carbon 

1 w. wire wound 

25 w. Wire Wound 
1 w. Carbon 

w. Carbon 
% w. Carbon 

% W. Carbon 
w. Carbon 

% w. Carbon 

% w. Carbon 

1/2 w. Carbon 

% w. Carbon 
% w. Carbon 

% w. Carbon 

w. Carbon 

% w. Carbon 

w. Carbon 
1,4 w. Carbon 

% w. Carbon 

w. Carbon 

w. Carbon 

% w. Carbon 
% w. Carbon 
1,4 w. Carbon 

1,4 w. Carbon 

% w. Carbon 
142 w. Carbon 

1/4 w. Carbon 

1/2  w. Carbon 

MODELS 05GCB-3019A, 16K1/63-30r: 
94GCB-3023A, -3023B, -3023C  
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Symbol Part No. Description 

R109• D-7.103-153 39.000 ohm ± 10% 

R110* D-7.101-226 100 ohm 

R111 D-7.101-38 3.300 ohm 

R114 C-6.215-8 1,800 ohm 

R115 D-7.101-115 220.000 ohm 

R114 & R115 used on 
Models 94C. 16K1 & 05A 

•R109 & R110 are interchanged on Models 94A & 94B 

CAPACITORS 

Symbol Part No. 

C34 

C35 

C36 

C37 

C38 

C39 

C40 

C41 

C42 

C43 

C44 

C45 

C48 

C49 

C50 

C51 

C52 

C53 

C54 

C55 

C56 

C57 

C58 

C59 

C60 

C61 

C62 

C63 

C64 

C65 

C66 

C67 

C68 

C69 

C70 

C71 

C72 

C73 

C74 

C75 

C76 

B-4.115-1 

D-4.108-12 

D-3.100-3 

I D-3.100-7 

B-5.432 

B-5.432 

D-3.100-11 

D-3.100-19 

C-5.430-1 

D-4.108-12 

D-3.100-19 

D-3.100-4 

C-4.109-2I 

C-4.108-12 

B-4.115-1 

D-4.104-21 

D-3.100-11 

Part of T5 

«C-1.509-1 

D-3.100-23 

D-3.100-23 

D-3.100-11 

B-4.115-1 

B-4.115-1 

B-4.115-1 

B-4.115-1 

D-3.100-23 

B-4.115-1 

B-4.115-1 

B-4.115-1 

C-4.111-6 

D-3.100-23 

C-4-109-5 

C-4.109-2 

C-5.430-2 

D-4.104-11 

D-4.108-12 

13-4.115-1 

B-4.115-I 

C-4.109-2 
D-1.105-24 

D-3.100-32 

D-3.100-23 

f C-5.420-1 

I C-5.420-2 

C77A 

C771t C-5.4214, 

r77C 

C78 D-3 100-7 

C71. D-:;.100-7 

CmIC 

F•0A 

('''Ill C-5.1•21- fi 

C•elit 

c.qc I 

Description 

2 w. Carbon 

% w. Carbon 

% w. Carbon 

7 w. wire wound 

w. Carbon 

5000 MME, 500V. Ceramic 
Used On Model 05A 

1500 MMF. 500V. Ceramic 
Used on Models 16KI and 05A 

.003 MF. 600V. Paper Tubular 
Used on Models 94A, 9413 & 94C 

.01 Mk', 400V. Paper Tubular 
Used on Models 16/(1 and 05A 

40 MF, 350V. Tubular Electrolytic 

40 MF. 350V. Tubular Electrolytic 

.02 MF. 400V. Paper Tubular 

.05 MF, 400V. Paper Tubular 

4 MF, 50V. Tubular Electrolytic 

1500 MMF. 500V. Ceramic 

.05 MF, 400V. Paper Tubular 

.005 MF. 400V. Paper Tubular 

3900 MMF, 500V. Ceramic 
Used on Models 94A. 948 & 94C 

1500 MMF, 500V. Ceramic 
Used on Models 161(1 & 05A 

5000 MMF, 500V. Disc. Ceramic 

39 MMF Mica 

.02 MF, 400V. Paper Tubular 

43 MMF 

43 MMF 

.1 MF, 400V. Paper Tubular 

.1 MF, 400V. Paper Tubular 

.02 MF, 400V. Paper Tubular 
Used on All Except Model 05A 

5000 MMF, 500V. Disc. Ceramic 
Used on Model 05A 

5000 MMF, 500V. Disc. Ceramic 

5000 MMF, 500V. Disc. Ceramic 

5000 MMF, 500V. Disc. Ceramic 

.1 MF, 400V. Paper Tubular 

5000 MMF. 500V. Disc. Ceramic 

5000 MMF, 500V. Disc. Ceramic 

5000 MMF. 500V. Disc. Ceramic 

5 MMF, 500V. Ceramic 

.1 MF, 400V. Paper Tubular 

680 MMF, 500V. Ceramic 

470 MMF. 500V. Ceramic 

10 MF 150V. Tubular Electrolytic 
22 Mlle Mica 

1500 M MI', 500V. Ceramic 

5000 MMF, 500V. Ceramic 

5000 51Mr. 500V. Ceramic 

470 mmF, 500V. Ceramic 

4700 MINI, Mica rt 

.25 MF 600V. Paper Tubular 

.1 rvw, 41()V. Paper Tubular 

100 MI". 25V. Tubular Electrolytic 
Used on Models 94A, 9413 and 94C 

100 MF, 50V. Tubular Electrolytic 
Used un Models 161(1 and 05A 

20 NI F, 4511v. Electrolytic 
MF. 450V. Electrolytic 

10 MI:. 450v. Electrolytic 
.01 1)4F. 400V. Paper Tubular 

.01 MK. 400V. Paper Tubular 

to MI,. 450V. Elect. 

40 MF. 450V. Elect. Used on 
40 /vw. 450V. Elect. Models 

10 MI,. 150V. Elect. 94A and 9411 

20 MF, 150V. Elect. 

PARTS LIST (continued) 

CSO C-5.433-1 40 MF. 150V. Elect. Used on 

CRIA 1 C-5.434-1 40 MF, 475V. Elect. Models 94C. 

C81B j 40 MF, 475V. Elect. 16K1 and 05A 

C83 B-5.43I 500 MF. 6V. Tubular Electrolytic 

C84 D-4.105-20 3900 MF, Mica ± 10% 

C85 D-3.100-19 .05 ME. 400V. Paper Tubular 

C86 D-4.104-60 330 MMF, Mica 

C87 D-4.104-63 390 MMF, Mica -± 10% 

C88 C-4.109-22 15 MMF, 400V. Ceramic 

C89 D-4.104-56 270 MMF. Mica 

C91 D-3.100-19 .05 MF. 400V. Paper Tubular 

C92 D-3.100-32 .25 MF. 600V. Paper Tubular 

C93 D-3.100-46 .035 MF, 600V. Paper Tubular 

C94 D-3.100-24 .1 MF, 600V. Paper Tubular 

I B-4.114 500 MMF, 10KV Ceramic 
C95 Used on Models 94A and 9413 

I B-4.122 500 MMF, 20KV Ceramic 
Used on Models 94C, 16K1 and 05A 

D-3.100-32 .25 MF, 600V. Paper Tubular 
Used on Models 94A and 94B 

C96 C-5.420-1 100 MF. 25V. Tubular Elect. 
Used on Model 94C 

C-5.420-2 100 MF, 50V. Tubular Elect. 
Used on Models 16K1 and 05A 

C97 B-4.121 13 MMF, 1500V. Ceramic 

C98 D-3.100-19 .05 MF. 400V. Paper Tubular 

C99 D-3.100-7 .01 MF, 400V. Paper Tubular 

C100 D-3.100-4 .005 MF, 600V. Paper Tubular 

C101 D-4.108-12 1500 MMF, 500V. Ceramic 

C102 D-4.108-12 1500 MMF, 500V. Ceramic 

C103 D-3.100-7 .01 MI.', 400V. Paper Tubular 

C104 B-4.115-1 5000 MMF. 500V. Disc. Ceramic 

C105 D-3.100-23 .1 MF, 400V. Paper Tubular 

C106 13-4.119 25 - 280 MMF. Ceramic Trimmer 

C107 C-4.111-6 4.7 MMF, 500V. Ceramic 

C108 C-4.109-10 100 MMF, 500V. Ceramic 

C109 D-3.100-7 .01 MF, 400V. Paper Tubular 

C110 ' B-4.115-1 5000 MMF, 500V. Disc. Ceramic 

C111 D-3.100-23 .1 MF. 400V. Paper Tubular 
Used on Models 94C, 161(1 and 05A 

C112} 

C113 

C114 

C115 

B-4.115-1 
5000 MMF, 500V. Disc. Ceramic 

Used on Models 161(1 and 05A 

TRANSFORMERS AND COILS 

Symbol Part No Description 

T2 C-1.476 lot Video I.F., 24.3 mc 

T3 C-1.476 2nd Video IF., 22.0 mc 

T4 C-1.476 3rd Video I.F., 24.0 mc. 

T5 C-1.509-1 Sound Take-Off, 4.5 mc 

I C-1.510-1 Ratio Det. Trans., 4.5 mc 

To Used on Models 94A and 94B 

IC-1.521 Ratio Pet. Trans., 4.5 mc 

Used un Models 94C. 161(1 and 05A 

T7 C-9.241 Audio Output Transformer 

Used on Models 94C, 1610 and 05A 

Note, Audio Out. Trans. on Models 94A & 9413 

is part of Speaker #C-30.309-2 

T8 C-9.230-2 Vert. Block. Ose. Trans. 

TO C-9.228-3 Vert. Output Trans. 

T11 D-9.235 Power Trans., 405 V. D.C. 

C-9.236 Nor. Output Transformer 

T12 Used on Models 94A and 9413 

IC-9.240-1 Nor. Output Transformer 

Used on Models 94C, 161(1, & 05A 

B-1.507 Nor. A.F.C. Coil 
LO Used on Models 94A, 9413 and 94C 

B-1.519 Nor. A.F.C. Coil 

Used on Models 16K1 and 05A 

LbO 

LI1 

L12 

L13 

L14 

LI5, 

L16, 

LI7 & 

LIS 

Con-

secu-

tively 

L21 

C-9.234-2 

C-1.503-1 

C-1.503-2 

C-1.503-3 

( C-1.503-3 

C-1.458 Horiz. Size 

C-1.459 Horiz. Linearity 

C-9.237 Filter Choke. 2.6 Hy. 

I C-9.209 Deflection Yoke 
Used on Models 94A. 94B & 94C 

1 C-9.242 Deflection Yoke 
Used on Models 16K1 and 05A 

Focus Coil, 365 ohms 

Video Peaking. Red Dot. 120 pli 

Video Peaking, Green Dot, 419 µh 

Video Peaking, Blue Dot, 169 µh 

Video Peaking, Blue Dot. 169 µh 
L15, L16, L17 & L18 used on Models 94A & 9413 

C-1.522-3 Video Peaking, Blue Dot, 169 µh 

C-1.522-1 Video Peaking, Gray Dot, 760 µh 

C-1.522-3 Video Peaking, Blue Dot, 169 µh 

C-1.522-2 Video Peaking. Green Dot, 419 µh 
L15. L16, L17 & L18 used on Models 94C, 16K1, & 05A 

C-1.523 Line Choke 
Used on Models 161(1 & 05A 

MODELS 05Gn-3019A, 
16K1/63-3019, 94GC, 
3023A, 94GCB-3023B, 
94GCB-3023C 

Part No. 

B-24.236 

B-24.235 

B-24.228 

B-24.205 

C-24.225-4 

B-36.131 

B-24.232 

B-36.123 

B-36.126 

20.217 

C-26.585 

D-29.309 

B-33.125 

C-30.309-2 

B-20.209-1 

D-36.134-1 

B-36.132 

L-35.346 

C-24.241-1 

E-12.341 

D-29.326 

C-13.167 

B-33.138 

C-13.168 

B-13.198 

B-33.317 

B-26.560-1 

C-26.587 

B-26.570 

B-31.101 

MISCELLANEOUS 

ALL RECEIVERS, MODELS 94A, 948, 94C, 16K1 

D ESC Itl PT ION 

Min. Socket. with Center Shield 

Min. Socket, no Center Shield 

Min. Socket. 9 pin, with center shield 

Octal Socket, Moulded 

Picture Tube Socket with Leads 

Line Fuse Holder 

Line Cord Receptacle. Interlock 

Beam Bender ( Double) 

Beam Bender ( Single) 

Line Cord 6 Feet 

Safety Glass 

Bottom Cover. Perforated Masonite 

Service Adjustment Plug Button 

MODELS 94A and 948 

Speaker, 10" E.D. with output trail-. 

Speaker, plug and cable 

Tuner, G.I.. with tubes, drum and strap 

Selenium Rectifier. 150 ma 

1133 Tube Socket & Insulator Plate 

Pilot Light Socket 

Picture Tube Mask 

Back Cover, Perforated Masonite 

Bar Knob 

Spring for Knob «C-13.167 

Round Knob 

Bar Knob for Volume Control 

Spring for Knob «C-13.168 or «13-13.198 

Dial Pointer 

Dial Scale 

Dial Escutcheon 

Dial Spring 

MODELS 94C, 16K1 & 05A 

C-30.320 Speaker, 10" P.M. 

D-36.137 Tuner Unit. S.C.. with tubes 

L-35.346 1133 Socket & Plate ( Model 94C. 

L-35.366 1B3 Socket & Plate Model 16K I 

E-12.34I l'ix Tube Mask Models 94C & 161(11 

D-12.378 Pix Tube Mask ( Model 05A) 

D-29.326 Back Cover ( Models 94C & 161(11 

D-29.423 Back Cover ( Model 05A) 

B-13.201 Knob. Fine Tuning Only 

B-13.202 Knob. Large Round 

B-13.203 Contrast or Hon Hold 

B-13.204 Knob, Volume 

OSA 

© John F. Rider 
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ELECTRICAL SPECIFICATIONS 

Power Supply 105-125 Volts AC, 
60 Cycles only 

Power Consumption   Television-300 Watts 
Radio-80 Watts 
Phonograph- 100 Watts 

Tuning Ranges  TV-12 Channel 
BC-540-1600 KC 
FM-88-108 MC 

Power Output 8  5 Watts (Max.) 
6.0 Watts (10% Distortion) 

Antenna Input Impedance  300 Ohms Balanced 
Intermediate Frequencies (Tel.)  Picture 25.75 MC 

Sound 21.25 MC 
Intermediate Frequencies (Rad.).FM-I0.7 MC 

AM-455 KC 
Selectivity  AM-43 KC Broad at 

1,000 Times Signal meas-
ured at 1,000 KC 
1.F. FM-190 KC Broad at 
2 Times down 
I.F. FM-760 KC Broad at 
200 times down 

Sensitivity  (For .5 Watt Output) 
AM- 10 Microvolts Average 
FM-30 Microvolts Average 

SPECIFICATIONS   
TOP VIEW - TUBE LAYOUT. .   
TRIMMER LOCATIONS  
TROUBLESHOOTING  
VOLTAGE MEASUREMENTS . .   

PAGE 

11 
15 
15 
14 
15 

Loud Speaker   12 inch PM Dynamic 
Voice Coil Impedance 3  2 Ohms 400 Cycles 
Video Response  To 3.5 MC 
Picture Area   52 Square Inch 
Focus  Magnetic 

Sweep Deflection  Magnetic 
Scanning   Interlaced, 525 Line 
Horizontal Scanning Frequency  15,750 CPS 
Vertical Scanning Frequency  60 CPS 
Frame Frequency  30 CPS 
Record Change-  See Manual 5073A 

TUBE COMPLEMENT 
TV CHASSIS 

Function 

R-F Amplifier 
Converter 
R-F Oscillator 
1st Sound I-F Amp. 
2nd Sound I-F Amp. 
Sound Discriminator 
1st Audio and Bias Clamp 
1st Picture I-F Amp. 
2nd Picture I-F Amp. 
3rd Picture I-F Amp. 
Picture 2nd Det. and Sync 

Limiter 
1-12AU7 1st and 2nd Video Amp. 
1-6SN7-GT Sync Amplifier and Separator 

 1-65N7-GT Vertical Sweep Oscillator, Dis-
charge and Output 

V16 1-6SN7-GT Horizontal Sweep Oscillator 
and Sync Guide 

Horizontal Sweep Output 

Symbol Type 

V1 1-6BH6 
V2 1-6AG5 
V3 1-6C4 
V4 1-6BA6 
V5 1-6AU6 
V6 1-6AL5 
V8 1-6AT6 
V9 1-6AG5 
VI 0 1-6AG5 
VII 1-6AG5 
V12A-12B 1-6AL5 

V13  
V14  
V15 

V17 1-6BG6-G 
V18 1-163-GT/8016 High Voltage Rectifier 
V19 1-5V4-G Horizontal Damper 
V20 I -5U4-G Power Supply Rectifier 
V21 1-10BP4 Kinescope (Picture Tube) 

RADIO CHASSIS 

1-6BA6 AM-FM R-F Amplifier 
1-12A17 FM & AM Osc. & Mixer 
1-6BA6 FM-AM 1st I-F Amplifier 
1-6BA6 FM 2nd I-F Amplifier 
1-6AL5 FM Detector 
1-6AV6 Audio Amplifier, AM 2nd Detector 

and AVC 
2-6K6-GT Audio Output 
1-5Y3-GT Rectifier 
1-6AV6 Phase Inverter 
2-No. 47 Dial Lamps 

Channel 
Number 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Channel 
Frequency 

Mc 

54-60 

60-66 

66-72 

76-82 

82-88 

174 180 

180-186 

186-192 

192-198 

198-204 

204-210 

210-216 

RADIO FREQUENCY RANGES 

Picture 
Carrier 

Frequency 
Mc 

55.25 

61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205.25 

211.25 

RECEIVER LOCATION -Advise the owner as to the proper 
location for the television receiver. The following may be 
used as a guide: 

1. Choose an area in the home where sunlight or light 
from lamps do not strike the face of the picture 
tube and cause glare. 

2. Remember the necessity of an electrical outlet and 
the location of the point at which the antenna leads 
enter the room. 

3. The receiver should be placed a short distance from 
the wall to allow adequate ventilation. 

4. The receiver should be placed to permit easy access 
for operation and comfortable viewing from all 
angles. 

Sound 
Carrier 

Frequency 
Mc 

59.75 

65.75 

71.75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

209.75 

215.75 

Receiver 
R-F O. 

Frequency 
Mc 

81 

87 

93 

103 

109 

201 

207 

213 

219 

225 

231 

237 

ANTENNA- This receiver has been designed to use an an-

tenna with a 300 ohm balanced transmission line. This line 

must be as short as possible because the longer the line the 

greater the chances are for picking up electrical disturb-

ances. Stand-off insulation should be used to keep the line 

away from the mast, metal or walls. Twist this line about 

one turn per foot throughout the line to cancel out direct 

signal and 'or noise pickup by the transmission line. It 

should also be securely anchored in place so that a 

change in weather will not affect its position. 

HIGH VOLTAGE WARNING 

This television receiver contains high voltages which are dangerous to life. Never operate or service 

the receiver outside of the cabinet or with the covers removed until all the safety precautions necessary 

for working with high voltage equipment have been observed. 
KINESCOPE (Picture Tube) 

HANDLING PRECAUTION 

Shatterproof goggles and heavy gloves must be worn by individuals while handling the kinescope or 

installing the kinescope into the receiver. 

The kinescope encloses a high vacuum and due to the large surface area, is subjected to excessive air 

pressure. Therefore, care should be taken not to bump or scratch the picture tube accidentally as it may 

cause the tube to implode resulting in damage to property or injury to an individual. 

MODEL 94»G-3003A 
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Fig. 2— Block Diagram 

13-2478 

TONE 

ON- OFF BAND 
VOLUME SWITCH 

TUNING 

HORIZONTAL 
STOPS PICTURE 
MOVING FROM 
SIDE TO SIDE. 

VERTICAL 
STOPS PICTURE 
MOVING UP OR DOWN. 

Fig. 3— Front 

TUNING P 

To turn the television receiver on, turn the ON-OFF 
VOLUME CONTROL on the radio panel until a click 
is heard. Allow approximately 30 seconds for the tubes 
to warm up. 

2. Turn BAND SWITCH CONTROL on the radio panel 
fully counterclockwise to the TV position. 

3. Turn the STATION SELECTOR CONTROL to the desired 
channel. This control may be turned in either direc-
tion. 

4. Turn the CONTRAST CONTROL fully counterclock-
wise. 

5. Turn the BRIGHTNESS CONTROL fully counterclock-
wise and then very slowly clockwise until light is 
readily visible on the screen. 

6. Turn the CONTRAST CONTROL clockwise until activity 
or definite form is noted on the screen. 

7. Adjust the FINE TUNING CONTROL for best tonal 
quality and the VOLUME CONTROL for desired vol-
ume. 

8. Turn the VERTICAL CONTROL until the picture stops 
moving up or down. 

w_tiFt 
TELEVISION 

CONTRAST 
VARIES PICTURE 
CONTRAST, 
LIGHT OR DARK. 

BRIGHTNESS 
ADJUSTS PICTURE 
BRILLIANCE. 

Panel Controls 

ROCEDURE 

FINE TUNING 
TUNES RECEIVER 
FOR BEST SOUND 

STATION SELECTOR 
SELECTS AND 
INDICATES CHANNEL 

T3-2407 

9. Adjust the HORIZONTAL CONTROL until the picture 
is obtained and centered. 

10. Adjust the CONTRAST CONTROL until the best picture 
is obtained and if necessary make a slight readjust-
ment of the BRIGHTNESS CONTROL. 

11. After the receiver has been on for a while it may be 
necessary to readjust the FINE TUNING CONTROL 
for best sound quality. 

12. When switching from one channel to another, it may 
be necessary to repeat steps number 7 and 10. 

13. To turn off the receiver, turn the ON - OFF VOL-
UME CONTROL counterclockwise until a click is heard. 

14. When the receiver is turned on again and the posi-
tions of the controls have not been changed, no fur-
ther adjustments will be necessary except for the FINE 
TUNING CONTROL and VOLUME CONTROL for the 
desired volume. 

15. If the positions have been disturbed since the last 
time the receiver has been used it may be necessary 
to follow steps 1 to 11. 

KINESCOPE —The receiver is shipped with the kinescope in 
place, however some of the kinescope adjustments may 
have been jarred loose in shipment. If adjustments are 
necessary, the following should be used as a guide: 

1. After the receiver has been unpacked and the cradle 
removed, take off the cabinet back and make sure 
all the tubes are properly mounted in their respective 
sockets. 

2. Remove the tape from the kinescope socket base and 
the corrugated cardboard lock holding the focus coil 
in place. 

3. Connect an antenna to the antenna terminals at the 
rear of the radio chassis and insert the line cord 
plug into a convenient outlet. 

4. Turn on the receiver and wait about 60 seconds for 
the receiver to warm up. Turn the channel selector 
to a station that is transmitting and check the picture. 
If the picture is not centered on the screen, or visible 
at all, make the adjustments on the deflection yoke, 
focus coil and ion trap magnet assemblies as outlined 

KINESCOPE REPLACEMENT —Should the kinescope have to 
be replaced, remove the defective kinescope in the 
following manner: 

Remove the front panel control knobs by pulling them 
straight from their shafts. 

2. Remove two ornamental screws holding the front pariel 
to the cabinet (see figure 5) and lift out panel. 

3. Remove the cabinet back. 

4. Disconnect the kinescope socket connector at the base 
of the tube and the high voltage anode lead from the 
front of the kinescope. 

WARNING—REMOVE STATIC CHARGE FROM THE 
ANODE LEAD BY GROUNDING IT AGAINST THE 
CHASSIS. 

5. Remove the ion trap magnet, slipping it from the neck 
of the kinescope past the socket. 

6. Loosen the wing nuts and wing screws on the deflec-
tion yoke and focus coil. 

7. Loosen the strap holding the front of kinescope in 
place and withdraw the kinescope toward the front 
of the chassis. 

8. To install a new kinescope, reverse the above pro-
cedure making sure that the kinescope is fitted closely 
against the kinescope cushion and that the high volt-
age well connector is at the top of the kinescope. 
If the kinescope sticks or fails to slip into place 
smoothly, investigate and remove the source of the 
trouble. Never force the tube. 

KINESCOPE WINDOW — Clean the kinescope window with a 
dampened cloth or a soft lint-free cloth if dust or 'finger 
marks are present. 

1. 

74-2449 ' 

FLAGS 
Fig. 4— Ion Trap Flags 

MODEL 94WCT -3 00 3A 

REMOVE TWO SCREWS 
LIFT OUT PANEL  

T3-2448 

Fig. 5— Front Panel Removal 

NON-OPERATING CONTROLS 

(Rear Of Chassis) 

Horizontal Centering  R-106 

Vertical Centering  R-105 

Width  L-15 

Height  R-86 

Horizontal Linearity  L-16 

Vertical Linearity  R-93 

Horizontal Drive  C-55C 

Horizontal Frequency (Fine)  C-55B 

Horizontal Oscillator Frequency (Bottom Chassis)   L-14 

Horizontal Locking Range  C-55A 

Focus  R-104 

Focus Coil Wing Screw Adjustment 

Ion Trap Magnet Top Chassis Adjustment 

Deflection Coil Wing Nut Adjustment 

VERT 

4-2425 

R-93   
LINEARITY 

P-86 
HEIGHT 

o 

L- I6 
NOR. 

LINEARITY Fl 

R-104 

R-105 
VERT 

CENTERING 

FOCUS 

R-I06 
NOR 

CENTERINF 

L-15 
WIDTH 

CONTROL SE 

C-554 
NOR. 
LOCKING 0 

C-55C 
NOR DRIVE e 
C-55B 
NOR. FREQ. e, 

Fig. 6—Rear Chassis Adjustments 
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KINESCOPE CUSHION 
ADJUSTMEN 

KINESCOPE 
CUSHION 

GROUNDING 
SPRINGS 

14 • 24 38 

DEFLECTION 
YOKE ADJ 

DEFL,CTICN- Í FOCUS 
YOKE COIL ADJ. 

FOCUS COIL 

ION ThAi' 
VMAGNE T 

I 

ION TRAP 
FLAC, 

FOCUS F. 
VERT. CENT. 

Fig. 7— Yoke, Focus and Ion Trap Magnet Adjustment 

DEFLECTION YOKE ADJUSTMENT — If the lines of the raster 

are not horizontal or squal ed with the picture mask, rotate 

the deflection yoke until this condition is obtained. Tighten 

the yoke adjustment wing screw. 

FOCUS COIL ADJUSTMENT — Turn the HORIZONTAL CEN-

TERING (R-106) and VERTICAL CENTERING (R-105) CON-

TROLS to the halfway position. (See Figure 6). If a corner 

of the raster is shadowed, it indicates that the electron 

beam is striking the neck of the tube. Loosen the focus 

coil adjustment wing nuts and rotate the coil about its 

vertical and horizontal axes until the entire raster is visible, 

approximately centered and with no shadowed corners. 

Tighten the focus coil adjustment wing nuts with the coil 

in this position. 

ION TRAP MAGNET ADJUSTMENT —The ion trap magnet 

should be positioned exactly as shown in Figure 7. Adjust 

the magnet by moving it back and forth and at the same 

time rotating it slightly around the neck of the kinescope 

until the brightest raster is obtained on the picture screen. 

Reduce the brightness control setting until the raster is 

slightly above average brilliance. Adjust the Focus Control 

R-104 (see Figure 6) until the line structure of the raster is 

clearly visible. Readjust the ion trap magnet for maximum 

raster brilliance. The final touches on this adjustment 

should be made with the brightness control at the maximum 

position with which good line focus can be maintained. 

PICTURE ADJUSTMENT —For further adjustments, obtain a 

test pattern on the receiver. Turn on receiver and follow 

tuning procedure 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT Turn the 

horizontal hold control to the extreme counter-clockwise 

position. The picture should remain in horizontal sync. 

Momentarily remove the signal by switching off channel 

and then back. Normally the picture will be out of sync. 

Turn the control clockwise slowly. The number of diagonal 

bars will be gradually reduced and when only 3-1 2 to 

4-1 2 bars sloping downward to the left are obtained, the 

picture will pull into sync upon slight additional clockwise 

rotation of the control. The pull- in should occur when the 

control is approximately 90 degrees from the extreme 

counter-clockwise position. The picture should remain in 

sync for approximately 90 degrees of additional clockwise 

rotation of the control. At the extreme clockwise position, 

the picture should be out of sync and should show from 

3-1 2 to 4-1 2 bars sloping downward to the right. 

If the receiver passes the above checks and the picture is 

normal and stable, the horizontal oscillator is properly 

aligned. Skip "Alignment of Horizontal Oscillator" and 

proceed with "Focus" adjustment. 

ALIGNMENT OF HORIZONTAL OSCILLATOR — If in the above 

check the receiver failed to hold sync with the hold 

control at the extreme counter-clockwise position or failed 

to hold sync for at least 60 degrees of clockwise rotation 

of the control from the pull in point, it will be necessary to 

make the following adjustments. 

HORIZONTAL FREQUENCY ADJUSTMENT —Turn the horizontal 

hold contrcl to the extreme clockwise position. Tune in a 

television staticn and adjust the rear apron horizontal 

frequency trimmer C-55B (see Figure 6) until the picture 

is out of sync and shows 3-1 2 to 4-1 2 bars sloping 

downward to the right. If the trimmer has insufficient 

range, set the trimmer to mid- position ( 1 turn out from 

maximum capacity) and adjust the L-14 horizontal fre-

quency adjustment until this condition is obtained. See 

Figure 9 for the location of L-14. 

HORIZONTAL LOCKING RANGE ADJUSTMENT --Set the hori-

zontal hold control to the extreme counter-clockwise posi-

tion. Momentarily remove the signal by switching off 

channel and then back. Slowly turn the horizontal hold 

control clockwise and note the least number of diagonal 

bars obtained just before the picture pulls into sync. If 

more than 4-1 2 bars are present just before the picture 

pulls into sync, adjust the horizontal locking range trim-

mer C-55A (See Figure 6) slightly clockwise. If less 

than 3-1 2 bars are present, adjust trimmer C-55A slightly 

counter-clockwise. Turn the horizontal hold control counter-

clockwise, momentarily remove the signal and recheck the 

number of bars present at the pull- in point. Repeat this 

procedure until 3-1 2 to 4-1 2 bars are present. Repeat 

the adjustments under "Horizontal Frequency Adjustmeni" 

and "Horizontal Locking Range Adjustment" until the con-

dition specified under each are fulfilled. When the hori-

zontal hold operates as outlined under "Check of Hori-

zontal Oscillator Al'gnment" the oscillator is properly 

adjusted. 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS — Adjust the 

height control R-86 (See Figure 6) until the picture fills 

the mask vertically. Adjust the vertical linearity control 

R-93 (See Figure 6) until the picture is symmetrical from 

top to bottom. Adjustment of either control will require a 

readjustment of the other. Adjust vertical centering control 

R 105 (See Figure 6) to align the picture with the mask. 

WIDTH, DRIVE AND HORIZONTAL LINEARITY ADJUSTMENTS 

—Turn the width control L-15 (at top of power supply 

cover) to the maximum clockwise position. Vary the hori-

zontal drive trimmer C-55C (See Figure 6) to yield the 

best compromise between brightness and linearity. Ad-

just the horizontal linearity control L-16 (See Figure 6) for 

best linearity of the right half of the picture. Readjust the 

width control L-15, until the picture just fills the mask. 

Adjust horizontal centering control R-106 (See Figure 6) to 

align the picture with the mask. 

FOCUS —Adjust the focus control R-104 (see Fig. 6) for maxi-

mum definition of the vertical wedge of the picture. Check 

to see that all cushion, yoke and focus coil thumb screws 

are tight. Replace the cabinet back making sure that the 

back is on tight, otherwise it may rattle at high volume. 

CHECK OF R-F OSCILLATOR ADJUSTMENTS - With a crystal 

calibrated test oscillator or heterodyne frequency meter, 

check to see if the receiver R-F oscillator is adjusted to 

the proper frequency on all channels. The adjustments 

for all channels are available from the front of the cabinet 

by removing the front panel as shown in Figure 5. 

Tune in all available television stations. 

T4 -2 4 I 8 

NOTE POSITION 
OF FLAT WHEN 
SET FOR   
CHANNEL 7 

OSCILLATOR ADJUSTMENT 
FOR CHANNEL NUMBER 

Fig. 8— R-F Oscillator Adjustments 

VIDEO PEAKING LINK - A video peaking link is provided to 

permit changing the video response. This link is connected 

at the factory with the peaking in. However, if transients 

are produced on high contrast pictures, or picture is 

smeared or fuzzy, or if the receiver is operated in areas 

where the signal strength is weak, open the video peaking 

link connecting L-13 and R-52. 

VENTILATION CAUTION —The receiver is provided with ade-

quate ventilation holes in the bottom and back of the 

cabinet. Care should be taken not to allow these holes 

to be covered or ventilation to be impeded in any way. 

MODEL 9 W(-3O0  
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SERVICE SUGGESTIONS 
NO RASTER ON KINESCOPE -If raster cannot be obtained 

check below for the possible causes. 

1. Ion trap magnet adjustment is incorrect. 

2. No high voltage, check V-17 (6BG6-G) and V-18 

(183-GT 6016) tubes and circuits. If the horizontal 

deflection circuits are operating, as evidenced by the 

correct wave form measured on terminql 4 of hori-

zontal output transformer (T-8), the trouble can be 

isolated to the high voltage rectifier (V-18) circuit. 

Either the high voltage winding ( points 2 to 3 on T-8) 

is open, tube V-18 is defective, its filament circuit is 

open, or the high voltage filter capacitor (C-76) is 

shorted. 

3. Damper tube V-19 (5V4-G) defective. Plate voltage 

supply fpr V-17 (6BG6-G) horizontal output tube is 

obtained through the damper tube. Check tube and 

heater winding on power transformer (T-9). If the 

tube is alright, check the horizontal linearity coil 

(L-16) for coritinuity and check capacitors C-69 and 

C-75 for short circuit. 

4. Defective kinescope. Heater open, cathode return 

circuit open. 

5. No plate voltage. Electrolytic capacitor shorted. 

All 1-B measurements are accessible for measurement 

by removing cover from bleeder box. 

6. Horizontal oscillator and control tube V-16 (6SN7-GT) 

defective. Check for sawtooth on grid of horizontal 

output tube V-17 (6BG6-G). If not present, check 

voltages and components in the V-16 (6SN7-GT) 

circuits. 

HORIZONTAL DEFLECTION ONLY -If only horizontal deflec-

tion is obtained as evidenced by a straight line across 

the face of the kinescope, it can be caused by the following: 

1. Vertical oscillator and output tube V-15 (6SN7-GT) 

inoperative. Check voltages on grid and plate. 

2. Vertical output transformer (T-7) open. 

3. Yoke vertical coils open. 

POOR VERTICAL LINEARITY- If adjustment of the vertical, 

height and linearity controls will not correct this condition, 

any of the following may be the cause: 

1. Vertical output transformer (T-7) defective. 

2. Capacitors C-80A or C-78A defective. 

3. V-15 (6SN7-GT) defective, check voltages. 

4. Excess leakage or incorrect value in capacitor C-82. 

5. Low plate and bias voltages. Check rectifier tube and 

capacitors in -1-B supply circuits. 

6. Capacitor C-81 defective. 

POOR HORIZONTAL LINEARITY- If adjustment of controls 

does not correct this condition, check the following: 

1. Check or replace horizontal output tube V-17 

(6BG6-G). 

2. Check or replace damper tube V-19 (5V4-G). 

3. Check linearity coil L-16 for short circuit. 

4. Check capacitors C-69 and C-75 fecí- defects. 

TRAPEZOIDAL OR NONSYMMETRICAL RASTER - 

1. Improper adjustment of focus coil or ion trap magnet. 

2. Defective yoke. 

WRINKLES ON LEFT SIDE OF RASTER This condition can be 

caused by: 

Defective yoke due to R-97, R-98 or C-86 ( internal in yoke 

assembly) being wrong value or open. These components 

are mounted in rear of yoke assembly. 

SMALL RASTER - This condition can be caused by: 

1. Low B or line voltage. 

2. Insufficient output from horizontal output tube V-17 

(6BG6-G). Replace tube. 

3. Insufficient output from vertical output tube V-15 

(6SN7-GT). Replace tube. 

RASTER; NO IMAGE, BUT ACCOMPANYING SOUND- This 

dition can be caused by: 

SERVICE SUGGESTIONS (Continued) 
3. Leakage in V-13 ( 12AU7) grid capacitor C-42. If 

the above components are not found to be defective, 

check the following: 

1. Check all potentials in video circuits. 

2. Check kinescope grid circuit for poor or dirty contact. 

3. Check adjustment of focus control R-104. It should be 

effective on either side of proper focus. 

4. Check and realign, if necessary, the picture I-F and 

R-F circuits. 

con-

1. No signal on kinescope grid. Check picture I-F ampli-

fier tubes V-9, 10 and 11 (6AG5's), second detector 

V-12 (6AL5) and video amplifier V-13 ( 12AU7). 

2. Bad contact to kinescope grid ( lead to socket broken). 

SIGNAL APPEARS ON KINESCOPE GRID BUT IMPOSSIBLE TO 

SYNCHRONIZE THE PICTURE VERTICALLY AND HORIZONTALLY 

-A condition of this nature can be caused by: 

1. Defective sync amplifier and separator V-14 (6SN7-

GT). 

2. If tube is O.K. check voltages, and associated circuits. 

SIGNAL ON KINESCOPE GRID AND HORIZONTAL SYNC ONLY 

-If this condition is encountered, check: 

1. Vertical integrating network capacitors C-71, C-72, 

C-73 and C-74; and resistors R-79, R-80 and R-81. 

PICTURE STABLE BUT WITH POOR RESOLUTION -If the pic-

ture resolution is not up to standard, it may be caused by 

any of the following: 

1. Defective picture detector V-12 (6AL5) or video amp-

lifier V-13 ( 12AU7). 

2. Open video peaking coil. Check all peaking coils L-8, 

L-9, L-10, L-11 for continuity. Note that L-9 and L-11 

have shunting resistors. 

MCIDEL.G- CO 

PICTURE SMEAR: 

1. Normally, smear can be attributed to phase shift at 

the low frequency end of the video characteristic. 

This can be caused by improper values of resistors 

and capacitors in the video circuits. Check for grid 

current on video amplifier tube V-13 ( 12AU7). 

2. This trouble can also originate at the transmitter. 

Check reception from another station. 

PICTURE JITTER: 

1. If regular sections at left f the picture are displaced, 

replace the horizontal output tube V-17 (6BG6-G). 

2. Vertical instability may be due to loose connections 

or noise received with the signal. 

3. Horizontal instability may be due to unstable trans-

mitted sync or to noise. 

ALIGNMENT PROCEDURE 

TEST EQUIPMENT -To service this receiver properly, it is 

recommended that the following test equipment be avail-

able: 

R-F SWEEP GENERATOR meet;ng the following requirements: 

(a) Frequency ranges: 

18 to 30 mc, 1 mc sweep width 

40 to 90 mc, 10 mc sweep width 

170 to 225 mc, 10 mc sweep width 

(b) Output adjustable with at least . 1 volt maximum. 

(c) Output constant on all ranges. 

(d) Flat output in all attenuator positions. 

CATHODE-RAY OSCILLOSCOPE preferably one with a wide 

band vertical deflection and an input calibrating source. 

SIGNAL GENERATOR to provide the following frequencies: 

(Output on these ranges should be adjustable and at 

least . 1 volt maximum.) 

(a) Intermediate frequencies: 

21.25 mc sound i-f and sound traps 

22.8 mc converter transformer 

23.9 mc first picture i-f coil 

24.5 mc third picture i-f coil 

26.0 mc second picture i-f coil 

27.5 mc adjacent picture trap 
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ALIGNMENT TABLE 

DISCRIMINATOR AND SOUND I-F ALIGNMENT 

5 

7- I 
CONVERTER 
TRANS. 

L-7 
84.5 

g;71' Mc 
7-5 
2185 

n I 1471--- crime 
7-2 

  TRANS. 
85 AIC 

64.1 

7-3 
SOUND DISC. 
TRANS 
II 25 MC 

o 
NORI2. LIN. 
CONTROL 

L-14 
NoR/2. 
swEEP OSC 

Fig. 10-Tube Layout Diagram 

Fig. 9-Bottom Chassis Components 

IOBPI 
KINESCOPE 

-DANGER - 
FRAGILE GLASS PICTURE TUBE IS 
DANGEROUS ro SERVICE. REFER i 
SERVICING TO QUALIFIED SERVICEMAN 

• *Mr's "  

Step Connect Signal 

No. Generator to I 

2nd sound i-f grid 
(pin 1, V-5) 

2 2nd sound i-f grid 
(pin 1, V-5) 

3 2nd sound i-f grid 
(pin 1, V-5) 

4 Trap winding 
on T-1 

(top of chassis) 

NOTE: 1: 

NOTE 2: 

NOTE 3: 

Signal Gen. 

Freq. Mc. 

Connect Sweep 

Generator to 

Sweep Gen. 
Freq. Mc. 

Connect Connect 
Oscilloscope to Voltmeter to 

21.25 
.1 volt output 

Not used 

21.25 
.1 volt output 

21.25 
.1 volt output 

21.25 
reduced output 

Not used 

2nd-sound 
i-f grid 

(pin 1, V-5) 

21.25 
center 1 mc 

.1 volt output 

Not used 

Not used 

Discriminator 
output ( pin 1 of 

V-6) 

Terminal A, T-2 
in series with 
33,000 ohms. 
See Note 2. 

Trap winding 
on T-1 

21.25 
reduced output 

In series with 
11 meg. to junction' 
of R-14 and R-13 

Discriminator 
output 

(pin 1 of V-6)  

Not used 

Miscellaneous 

Connections and 
Instructions 

Adjust Refer to 

_ 
Meter on 10 volt scale Detune T-3 (bottom) ' Fig. 11 

Adjust T-3 (top) for Fig. 12 
max. on meter. 

Meter on 3 volt scale T-3 (bottom) for zero Fig. 12 
on meter. 

iCh- eck for symmetrital response waveform ( posi-
tive and negative). If not equal adjust T-3 (top) 

until they are equal. See Note 1.  

Fig. 11 
Fig. 12 
A 

Not used Sweep output reduced T-2 (top and bottom) Fig. 11 
Ito provide .3 volt p-to-p for max. gain and Fig. 12 
on scope. See Note 3. symmetry at 21.25 mc. 

The peak to peak bandwidth of the discriminator should be approximately 350 kc. and should be linear from 21.175 mc. to 21.325 mc. 

If a 60 cycle sweep rate is used, it will be necessary to reduce the time constant in the 2nd sound i-f grid circuit in order to reproduce the desired response curve. To 
do this, shunt R-10 (Terminal "A" of T-2 to chassis) with 5600 ohms. 
The sweep generator output should be set to produce approximately 0.3 volt peak-to-peak at the second sound i-f grid return (Terminal "A" of T-2) for final touch-up 
on this adjustment. Signal voltage in excess of 0.3 volt will tend to broaden the response curve-permitting misadjustment to pass unnoticed. 

Fig. 11-Too Chassis Audio I-F Adjustments 

ALIGNMENT PROCEDURE (Continued) 

(b) Radio frequencies: 

Channel 

Number 

2 

3 

5 

6 

7 

Picture Sound 
Carrier Carrier 

Freq. Mc Freq. Mc 

55.25 59.75 

61.25 65.75 

67.25 71.75 

77.25 81.75 

83.25 87.75 

175.25 179.75 

8 

9 

10 

11 

12 

13 

181.25 

187.25 

193.25 

199.25 

205.25 

211.25 

185.75 

191.75 

197.75 

203.75 

209.75 

215.75 

HETERODYNE FREQUENCY METER with crystal calibrator if the 

signal generator is not crystal controlled. 

21 25 MC 
AD./ FOR 
MAX GAIN 

21.25 mC. 
ADJ. FOR ZERO DC 
AT PIN 1 OF v-.1 

V-6 
PIN . 1 

o T-2 
SOUND 
IF TRANS. 

T-3 
SOUND 
DISC. 
TRANS. 

Fig. 12-Bottom Chassis Audio I and 

Discriminator Adjustmen s 

ELECTRONIC VOLTMETER and a high voltage probe for use 

with this meter to permit measurements up to 10 kilovolts. 

SERVICE PRECAUTIONS -To service the receiver remove the 

chassis from the cabinet. To do so, remove the knobs, the 

front panel, the cabinet back, disconnect all leads to the 

radio chassis and then the 5 chassis mounting bolts. The 

chassis normally should be serviced without the kinescope. 

However, if it is necessary to view the raster during servic-

ing, the kinescope should be inserted only after the chassie 

is turned on end. The kinescope should never be allowed 

v-20 
5U4G 

Gl• 

H 
ECENrER rd 

6AG5 

H 
GAGS If 
H P 

Ge, BreH6p. K I oH, el,;;; 

I 813A6 

PiG6::• Iy. .6 v-d 5 K. 6AL5 

G 

A  

l2AU7 
Pa G. 

FI 

js.Ga 

Ge 
K.la•Ga 

ea'as 

H 

6C4 

I P 

H 6AU6 

v-• 

H G., 6AT6 
Dr, 
7. 

STANDARD TORE SOCKET SYMBOLS 

P - PLATE G -. GRID 
• K - CATHODE H - HEATER 

D.- DIODE PLAT E T.- TRIODE PL ATE 
S - SCREEN Ta- TRIODE GRID 
F - FILAMENT Is - INTERNAL SHIELD 

V /5 

6SN7GT 
P. Kt 

G, 

H 

p G. 

i••• 

Fig. 13-Bottom Socket View 

to support its weight by resting in the deflection yoke. A 

bracket should be used to support the tube at its viewing 

screen. By turning the chassis on end with the power trans-

former up, all adjustments will be conveniently available. 

Since this is the only safe position in which the chassis 

will rest and still leave adjustment accessible, the trimmer 

location drawings are oriented similarly for ease of use. 

CAUTION: Do not permit the kinescope second-anode 

lead to become shorted to the chassis. To do so will cause 

a considerable overload on the high-voltage filter resistor 
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Step 
No. 

Connect Signal 
G tor to 

5 Not used 

Signal Gen. 
Freq. Mc. 

6 Junction C-31 21.25 
and R-23 

7 Junction C-31 21.25 
and R-23 

8 Junction C-31 27.25 
and R-23 

9 Junction C-31 22.8 
and R-23 

Connect Sweep 
Generator to 

_ 

ALIGNMENT TABLE (Continued) 

PICTURE AND TRAP ADJUSTMENT 

Sweep Gen. Connect 
Freq. Mc. Oscilloscope to 

Not used Not used 

Not used 

Not used 

Not used 

Not used 

10 Junction C-31 23.9 
and R-23 

11 Junction C-31 26.0 
 and R-23 

12 Junction C-31 24.5 
and R-23 

Not used — 

Not used 

Not used 

NOTE: Oscillation may occur if the i-f 
being 
lotion 

Not used 

Not used 

Not used 

Not used 

Not used 

Not used 

Not used 

Connect 

Voltmeter to 

Junction R-41 
and R-43 

Junction of L-8 
and R-51 

Junction of L-8 
and R-51 

Junction of L-8 
and R-51 

Junc'fion of L-8 
and R-51 

Junction of L-8 
and R-51 

Junction of L-8 
and R-51 

Junction of L-8 
and R-51 

Miscellaneous Adjust Refer to 
Connections and 

Instructions 

Set "Station Selector" 
switch to channel 13 

, Meter on 3 volt scale 

Meter on 3 volt scale 

Meter on 3 volt scale 

Adjust "Picture" control 
for —3 volts reading on 

Voltmeter 

T-1 (top) for min. 
on meter 

T-5 for min. 

T-10 ( bottom) 
for min. 

T-1 (bottom) for max. 

L-5 (top chassis) 
for max. 

T-10 (top chassis) 
for max. 

L-7 (top chassis) 
for max. 

Fig. 15 

Fig. 14 
Fig.. 15 

Fig. 14 

Fig. 9 

Fig. 15 

Fig. 14 

Fig. 14 

Fig. 14 - 

section is badly out of alignment. This will be evidenced by a meter reading in excess of 3 volts and is caused by the "staggered" i-f stages 
tuned to approximately the same frequency. If this condition is encountered, adjust the core studs of T-1 ( bottom) L-5, T-10 and L-7 until oscillation ceases. Oscil-
may not be encountered until proceeding with steps 9, 10, or 11. 

RETOUCHING OF PICTURE ADJUSTMENTS —The picture i-f 
response curve varies somewhat with change of bias and 
for this reason it should be aligned with approximately 
the some signal input as it will receive in operation. 

If the receiver is located at the edge of the service area, 
it should be aligned with approximately —1 volt i-f grid 
bias. However, for normal conditions, (signals of 1000 
microvolts or greater), it is recommended that the picture 
i-f be aligned with a grid bias of —3 volts. Set the picture 
control for —3 volts at the junction of R-41 and R-43. 

Connect the r-f sweep generator to the receiver antenna 
terminals. 

Connect the signal generator to the antenna terminals 
and feed in the 25.75 megacycles i-f picture carrier marker 
and a 23 megacycles marker. 

Connect the oscilloscope across the picture detector 
load resistor R-51. 

Set the channel switch to channel (between 1 and 6) 
found to have the best response. 

Set the sweep output to produce approximately .3 volt 
peak to peak across the picture detector load resistor. 

Observe and analyze the response curve obtained. The 
response will not be ideal and the i-f adjustments must be 
retouched in order to obtain the desired curve. In making 
these adjustments, care should be taken that no two 
transformers are tuned to the some frequency as i-f oscilla-
tion may result. 

On final adjustment the picture carrier marker must 
be at approximately 45°. response. The curve must be 
approximately flat topped and with the 23 mc marker at 
90% response. 

The most important consideration in making the i-f ad-
justments is to get the picture carrier at the 45% response 
point. If the picture carrier operates too low on the re-
sponse curve, loss of low frequency video response, of 
picture brilliance, of blanking, and of sync may occur. 

If the picture carrier operates too high on the response 
curve, the picture definition is impaired by loss of high 
frequency video response. 
SENSITIVITY CHECK —A comparative sensitivity check can be 
made by operating the receiver on a weak signal from a 
television station and comparing the picture and sound 
obtained to that obtained on other receivers under the 
same conditions. 

This weak signal can be obtained by connecting the 
shop antenna to the receiver through an attenuator pad 
of the type shown in Figure 17. The number of stages in 
the pad depends upon the signal strength available at 
the antenna. A sufficient number of stages should be in-
serted so that a somewhat less than normal contrast picture 
is obtained when the picture control is at the maximum 
clockwise position. 

Only carbon type resistors should be used to construct 
the attenuator pad. Since many of the low value molded 
resistors generally available are of wire wound construc-
tion, it is advisable to break and examine one of each 
type of resistor used in order to determine its construction. 

RESPONSE CURVES — The response curves shown in Figure 
18 were taken from a production set. Although these curves 
are typical, some variations can be expected. 

20 120 120 

ro 
ANTENNA 

Fig 17—Attenuator Pad 
The response curves are shown in the classical manner 

of presentation, that is with response up and low frequency 
to the left. The manner in which they will be seen in a 

given test set-up will depend upon the characteristics of 
the oscilloscope and the sweep generator. The curves may 
be seen inverted and or switched from left to right de-
pending on the deflection polarity of the oscilloscope and 
the phasing of the sweep generator. 

PIX SOUND 
CARRIER CARRIER 

CHANNEL 

13 

CHANNEL 

10 

CHANNEL 

7 

CHANNEL CHANNEL 

12 11 

CHANNEL 

9 
CHANNEL 

8 

CHANNEL CHANNEL 

6 5 

CHANNEL CHANNEL 

4 3 

Fig. 18— Response Curves 

CRITICAL LEAD DRESS— 

CHANNEL 

2 

Ta - 74 46 

1. Do not permit any strains to be placed on the leads 
of R-68, R-59, R-63, R-62, R-58, R-61, R-67 and R-64. 
Do not permit these resistors to be exposed to the heat 
of a soldering iron any more than is absolutely neces-
sary. 

2. Dress the temperature compensating resistor R-64 ap-
proximately one quarter inch from the power trans-
former and the chassis. 

MODEL 94WG-3008A 

26.0 MC 
(.01 'OR 
mAr. CA.) 

T-9 
POWER 
TRANS. 

L - 7 

r4.5 MC 
1.10J FOR 

A.41 GAIN) 

T - 5 

21.25 MC 
(901 FOR m. 011 ?Po( 

CHANNEL)N FIX.  

FOR 
T -I 

23 9 MC 

MAR. LA.). 

21.25 MC 
(ADJ FOR ADP( OUTPUT 
IN PIE CHAN.« I I 

14 Sele 

Fig. 14 — Top Chassis Video IF Adjustments 

T- I 
22.8 MC 

(40Jusr FOR 
MAX. CAIN) 

T-9 
POWER 
TRANS. 

ADJUST -PICTURE" 
CONTROL FOR -3 VOLTS 
To CHASSIS DURING 

ALIGNMENT 

Fig. 15 — Bottom Chassis Video l f Adiustments 

tr—  I TERMINAL RORRO 

NIGH VOLTAGE WINDING 

PRIMARY WINDING I - 

SECONDARY WINO/NO -2  

RFC T FIL WIND/NO 

2 
DRESS LEADS ,' 
FROM WINDINGS 
IN THE CLEAR. 
AS SHOWN. 

Fig 16 - Transformer Winding Leads 

3. Dress all video coupling capacitors and peaking coils 
up and away from the chassis. 

4. Contact between the R-F oscillator frequency adjust-
ment screws and the oscillator coils on channel switch 
outlets must be avoided. 

5. Dress T-8 winding leads as shown in Figure 16. 
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RADIO SCHEMATIC DIAGRAM 

NOTE "A" 
,14 SIHON', 

SIGNAL AREAS ,T SAY 
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TO TOE CIRCUIT. A 
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1000 en CAPACITY 

8BA6 
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SOC Ake 

•26 OC ED SW 
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.11. modea 
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011M) 0 
L-8 PY 
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E. RESISTANCE OF LESS THAN 

3 store', SECTION 
VIEM(0 FROM 

FRONT OF 
Cm4SSIS 

DRIVE CORD REPLACEMENT 
Replacement of the drive cord may be 

accomplikhed as shown in the illustra-
tion. For this purpose use the new drive 

cord assembly listed in the Replace-

ment Parts List. Turn the gan3 con-

denser until the plates are fully 

meshed. Then install the string as 

shown, winding three turns clockwise 

around the tuning shaft with the turns 

progressing away from the chassis. 

After the cord is installed, rotate the 

tuning shaft several times in order to 

take up any slack in the cord. 

12AT7 
'SOS'. 

M ,YEIR 

IN 

TV ANT. 
RECEPTRCL 

DIPOLE ANTENNA 
CONNECTIONS. 
EXTERNAL 

ELD 

613A6 6AV6 
AMPLiFIER 

6AV6 
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6BA6 6BA6 6AL5 
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RECEPTACLE 

%ril 3  

PHONO INPUT PHONO 
TV AUDIO INPUT MOTOR SOCKET A 

••3 )4P1 

TUBE LAYOUT 
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IMCEMMO 
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et? *Id - Or 

R 9 
2 2 MEG 

6BA6 

 0+ 
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rowt 001 
townwat SF 
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C-SN 
.000 
HF 
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NOR 
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BAYS 
1 

53 

t2;416F 

270R 
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6AL5 
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E-62 

2917: 
T R 22 

INE6. 

c .15 
5000 6K6-GT 
14AIF 0 ” P., 

6K6-GT 
MO» Our•tor 

TUBE SOCKET VOLTAGES 

3.6A 

R-20 
6800^ 

VE 

Mmam 

A93 2391 

Socket voltages are shown on the schematic diagram at the 
tube socket terminals. All voltages are between the socket 
terminal and chassis ground. Plate, screen and cathode 
voltages were taken with a 1000 ohm-per-volt meter with 
a 300 volt scale used for plate and screen voltages. Audio 
grid voltages were read with a vacuum tube volt-meter. 
Conditions of measurement are: 

Line voltage   117 Volts AC 

Signal Input  None 

A variation of :1:10% is usually permissible. 
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RADIO 
ALIGNMENT PROCEDURE 

AM STAGES 
The following is required for aligning: Volume Control-Maximum all Adjustments. 

An All Wave Signal Generator Which Will Provide an Accurately Connect Radio Chassis to Ground Post of Signal Generator with a 
Calibrated Signal at the Test Frequencies as Listed. Short Heavy Lead. 

Output Indicating Meter, Non-Metallic Screwdriver Dummy Antennas Allow Chassis and Signal Generator to "Heat Up" for Several 
-.1 mf, 200 mmf. Minutes. 

SIGNAL GENERATOR 

FREQUENCY 
SETTING 

I- F 455 kc 

Broadcast 1620 kc 

1400 kc 

1400 kc 

CONNECT 
GENERATOR 
OUTPUT TO 

- - - 
12AT7 

Pin 7 and Chassis 

Dipole Antenna 200 
Terminal and Ground 

Dipole Antenna 200 
Terminal and Ground 

Dipole Antenna 
Terminal and Ground 

THROUGH BAND 
DUMMY SWITCH 
ANTENNA SETTING 

.1 mf Broadcast 

mmf Broadcast 

mmf Broadcast 

200 mmf Broadcast 

GANG 
CONDENSER 
SETTING 

Rotor Fully Open 

Rotor Fully Open 

Turn Rotor to Max. Output 
Set pointer to 

1400 kc See Note A r 

Note A- If the pointer is not at 1400 KC on dial, reset painter at the 1400 KC mark on 

FM STAGES 
The following equipment is required for aligning: 

An accurately calibrated signal generator providing unmod-
ulated signals at the test frequencies listed below. 

Non-metallic screwdriver. 
Dummy Antennas and I-F Loading Resistor-.01 mf, 300 ohms 

and 1000 ohms. 

ADJUST 

2nd I-F Pri. & Sec. 1 & 2 
1st I-F Pri. & Sec. 3 & 4 

Broadcast Oscillator C-33 

Broadcast Interstage C-29 

;  

AM Trimmer C-48 

the dial scale. 

ADJUST 
FOR 

Maximum 
Output 

Zero center scale DC vacuum tube voltmeter having a range of 
approximately 3 volts. 

(If a zero center scale meter is not available, a standard scale 
vacuum tube voltmeter may be used by reversing the meter connec-
tions for negative readings.) 

Allow chassis and signal generator to warm up for several minutes. 

Discrim-
inciter 

FREQUENCY 
SETTING 

10.7 MC 
Note 

SIGNAL GENERATOR 
-- THROUGH 

CONNECT DUMMY 
GENERATOR ANTENNA 
OUTPUT TO 

68A6 2nd I-F Pin 1 
and Chassis 

I-F 

Discrim-
inator 

10.7 MC 
Note B 

.01 mf 

68A6 2nd I-F Pin 1 01 mf 
and Chassis 

10.7 MC 
Note F 

6BA6 1st I-F Pin 1 
and Chassis 

BAND 
SWITCH 
SETTING 

GANG 
CONDENSER 
SETTING 

FM Rotor Fully Open 

FM Rotor Fully Open 

.01 mf 

10.7 MC 
Note F 

6BA6 1st I-F Pin 1 
and Chassjs 

.01 mf 

FM Rotor Fully Open 

FM Rotor Fully Open 

10.7 MC 
Note F 

10.7 MC 
Note F 

6BA6 1st I-F Pip 1 
and Chassis 

.01 mf FM 

FM-RF Gang Condenser 
terminal 

.01 mf FM 

Rotor Fully Open 

ADJUST 

- --
Disc. Pri. 5 
Note A 

ADJUST 
FOR 

Disc. Sec. 6 

Note C 

Maximum 
Deflection 

Zero Center 

2nd I-F Pri. Note A 

and D 7 
2nd I-F Sec. Note A 

and E 8   _ 
Disc. Pri. 5 

Note A 

Maximum 
Deflection 

Disc. Sec. 6 
Note C 

Rotor Fully Open 
1st I-F Pri. 9 

1st I-F Sec. 10 
Notes A, D & E 

Maximum 
Deflection 

Zero Center 

Maximum 
Deflection 

108.4 

R-F & Osc. Note H 

104.5 

104.5 

Disconnect dipole 

and connect gen-

erator to dipole 

terminals with re-

sistor in series 

connected to ter-

minal No. 1. 

Recheck I- F Adjustments 

300 ohms FM 

I300 ohms 

300 ohms 

FM 

FM 

in order given 

Rotor Fully Open 

Tune Rotor for Max. 
AVC voltage 

Oscillator C-35 
Note G 

FM Interstage 
C-32 

Tune Rotor for Max. Ant. C-47 
AVC voltage 

Recheck R-F and Osc. Adjustments in order given 

Maximum 

Deflection 

Maximum 
Deflection 

Maximum 
Deflection 

NOTE A-Test Equipment connections are as given in the table. The 
zero center scale DC vacuum tube voltmeter is to be con-
nected between chassis ground and the AVC line at the 
junction of resistor R-22 and condenser C-18 for all ad-
justments except the discriminator secondary adjustment, 
for which See Note C. 

NOTE B-A signal of . 1 volt must be fed into the receiver for this 
adjustment. 

NOTE C-Disconnect zero center DC vacuum tube voltmeter from 
AVC and connect to junction of R-18 c--1 C-62. Adjust 
for zero voltage indication. 

NOTE D- Before adjusting Pri. core connect 1000 ohm load resistor 
across the 2nd I.F. secondary terminals. Input may have 

to be increased to . 1 volt if receiver is badly mis-aligned. 
NOTE E- Disconnect 1000 ohm load resistor from secondary ter-

minals and connect across the 2nd I.F. primary terminals. 
Input may have to be increased to . 1 volt if receiver is 
badly mis-aligned. 

NOTE F- Input can be reduced to 10,000 microvolts. 
NOTE G-Oscillator frequency above signal frequency. 
NOTE H-Remove the 1000 ohm load resistor before attempting to 

check the R-F and oscillator adjustments. 

REPLACEMENT PARTS LIST 

Qty. Used 
Ref. No. Part No. Description in Set 

S-25A1 R. F. TUNER ASSEMBLY 
C-1 1 
C-2 j 
C-3 j 
C-4 j 
C-5 
C-30 
C-34 
C-35 I 
C-44 I 

C-6 47X517 

*C-7 

C.8 47X487 

*C-9 

C-10 47X537 

C-11 47X534 

*C-12 

*C-31 

*C-32 

'C-33A 
*C-33 B 

C-36 47X545 

C-45 47X556 

R-1 1 
R-2 I 
R-3 
R-25 

R-4 885151 

R-5 ) 
R-38 f 
R-6 885105 

R-7 885823 

R-21 885333 

R-22 C85103 

R-23 885472 

R-24 B85471 

R-107 C85682 
*L-11 
*1-2 I 
*1-3 
*L-4 I 

L-12 9A2033 

T-1 9A2032 

*PARTS ARE NOT 

MUST BE ORDER 

47X554 

B85102 

885223 

689 mmf Ceramic 9 

50 mmf Ceramic   

0.68 mmf Ceramic 

25 mmf Ceramic 

1.5 mmf Ceramic 

5030 mmf Ceramic  

270 mmf Molded Mica 

62 mmf Ceramic 

0.47 mmf Ceramic 

1.5 mmf Ceramic 

1.2 mmf Trimmer   1 

1503 mmf Ceramic   

3 mmf Ceramic 

1000 ohms 0.5 W Carbon 4 

150 ohms 0.5 W Carbon 

22 K ohms 0.5 W Carbon 2 

1 megohm 0.5 W Carbon 

82 K ohms 0.5 W Carbon  

33 K ohms 0.5 W Carbon   

10 K ohms 1.0 W Carbon 

4.7 K ohms 0.5 W Carbon 

470 ohms 0.5 W Carbon  

6800 ohms 1.0 W Carbon 

RF Tuner Coils 

1 

Filament Choke 1 

R-F Trap Trans. 1 

INTERCHANGEABLE-COMPLETE TUNER ASSEMBLY 
ED. (SEE MISCELLANEOUS). 

TELEVISION PARTS 
CAPACITORS 

C-13 

C-16 

C-18 

C-22 

C-47 47X545 1500 mmf. Ceramic 9 
C.48 

C-49 

C-50 

C-52 

MODEL 94WG-3008A 

Ref. No. Part No. Description 
Qty. Used 

in Set 

C.14 
C.15 Part of T-2 (Sound I- F Trans) 

C-17 067103 .01 mf 400 V Tubular 

C.19 j 
C-20 ¡ Part of T-3 (Sound Disc. Trans.) 
C-21 ; 

C-23 
C-37 
C-38 
C-40 I 

C-39 Part of T-5 (Cathode Trap) 

C-41 1 
C-42 
C-60 r 
C-70 I 

C-431 
C-46 I 

C-58 D65254 .25 mf 400 V Tubular  5 
C-66 
C.81 

C-51 47X546 100 mmf 

C-53 47X542 10 mmf 500 V 

47X532 120 mmf 1000 V 
C-54 .1 
C-56 f 
C-55A 1 
C-55B I 
C-55C I 
C-57 ) 
C-72 

C-59 065203 

C-61 47X536 

C-62 47X531 

C-63 ) 
C-71 Ç 

C-64 47X541 

C-65A 1 
C-653 Ir 45X371 
C-65C 

C-67 47X544 

C-68 F67503 

C-69 46X408 

C-73 ) 
C-74 

C-75 
C-82 

C-76 

C-77 

C-78A ) 
C-783 

C-79 47X543 

C-80A 
C-8011 45X370 
C-80C I 

C-83 ) 
C-84 

C-85A Ç 
C-25B ) 

C-86 

C-87A 
C-87B 

47X534 270 mmf 

067503 .05 mf 

Ceramic  1 

Molded Mica 1 

Molded Mica 2 

10-160 mmf 

17A259 40-370 mmf Trimmer  1 
40-370 mmf 

F66202 .002 mf 600 V Tubular  2 

.02 n-.f 

180 mmf 

2200 mmf 

400 V Tubular  1 

1000 V Molded Mica 1 

1000 V Molded Mica 1 

47X535 390 mmf 1000 V Molded Mica . 2 

47 mmf 

10 mf 
30 mf 
30 mf 

100 mmf 

.05 mf 

.035 mf 

065502 .005 mf 

46X409 .1 mf 

500 V Molded Mica 1 

450 V 

300 V Dry Electrolytic 1 
400 V 

1000 V Molded Mica 

600 V Tubular  

1000 V Tubular  

400 V Tubular  2 

1000 V Tubular  2 

47X530 500 mmf High Voltage Ceramic 

47X533 5 mmf 1500 V Molded Mica 

10 mf 450 V 

80 mf 450 V 

4700 mmf 500 V Molded Mica. 1 

130 mf 50 V 

40 mf 450 V Dry Electrolytic 1 
40 mf 150 V 

45X369 

1 

1000 V Molded Mica 4 

400 V Tubular 4 

46X410 .01 mf 

45X367 10 mf 
40 mf 

45X368 

Dry Electrolytic 1 

400 V Molded Paper.. 2 

350 V 
450 V 

Dry Electrolytic 1 

Part of Deflection Yoke Assembly 

1000 mf 6 V 
250 mf 10 V Dry Electrolytic 1 
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REPLACEMENT PARTS LIST (Continued) 
TELEVISION PARTS 

Ref. No. Part No. Description 
Qty. Used 

in Set 

R-8 3284820 

R-9 3284122 

R-10 3285474 

R-11 
R-79 S 

R-12 I 
R-44 I 
R-45 I 
R-48 
R-50 I 
R-96 

R-13 / 

R-14 I 

R-15 

R-26 I 
R-28 S 
R-27 1 
R-29 I. 

R-30 
R-78 S 

R-31 

R-32 1 
R-54 
R-71 ( 
R-74 

R-33 

R-34 ) 
R-46 

R-35 

R-36 
R-47 S. 
R-37 3285104 

R-39 3284685 

R-40 3284823 

R-41 } 
R-67 
R-83 

R-42 3283153 

R-43 32134123 

R-49 3284151 

R-51 1284472 

R-52 

R-53 
R-55 S 
R-56 
R-72 S 
R-57 3284154 

R-58 32C3335 

R-59 3283564 

R-60 } 
R-80 3284822 8200 
R-81  

R-61 

R-62 

Ohms 

82 

1200 

470 K 

3285223 22 K 

RESISTORS 

Watts 

0.5 

0.5 

.C.5 

Carbon 

Carbon 

Carb:n 

0.5 Carbon 2 

3285102 1000 0.5 Carbon 6 

3283104 

43X239 

3284390 

100 K 

5.1 

39 

3283562 5600 

3283682 6800 

Part of L.9 

3285105 1 meg. 

32C4332 3300 

32E44102 1000 

78X1 

Part of L.11 

500 K 
10 K 

100 K 

6.8 meg. 

82 K 

3284103 10 K 

15 K 

12 K 

150 

4700 

Part of L-13 

3284332 3300 

3285470 47 

150 K 

3.3 meg 

560 K 

R-63 

R-64 

R-65 

R-66 / 
R-90 

R-68 

R-69 

R-70 

31E11104 100 K 

32C3104 100 K 

32134184 180 K 

34A1 30 K 

3284124 120 K 

78X2 
50 K 

1 meg 

32C4274 270 K 

32C4124 120 K 

32C4820 82 

1.0 Carbon   

1.0 Carbon  

0.5 Carbon 

0.5 Wirewound 

0.5 Carbon  

2 

2 

0.5 Carbon  2 

0.5 Carbon  2 

0.5 Carbon 4 

1.0 Carbon 1 

0.5 Carbon  2 

Brightness and 
Contrast Control 

0.5 Carbon 

0.5 Carbon 

05 Carbon .   1 

0.5 Carbon   • 

0.5 Carbon 1 

0.5 Carbon  1 

0.5 Carbon  1 

0.5 Carbon 1 

0.5 Carbon 2 

0.5 Carbon  2 

0.5 Carbon 

1.0 Carbon  

0.5 Carbon 

0.5 Carbon 

0.5 

1.0 

0.5 

0.25 

Carbon 

Carbon 

Carbon 

Temp. Comp 

0.5 Carbon 

Horizontal and 
Vertical Hold Control 

3 

1 

1.0 Carbon  1 

1 

1 

Ref. No. Pori No. Description  Set 
Oty. Used 

R-7,1 32C5153 15 K 1.0 Carbon  

R-75 32C4472 4700 1.0 Carbon 

R-76 43X238 3.3 0.5 Wirewound 

R-77 322.4395 3.9 meg 0.5 Carbon.   

R 82 32C5105 1 mug 1.0 Carbon 

R.84 3284564 550 K 0.5 Carbon 

R-85 3284563 56 K 0.5 Carbon 

R-86 77X3 2.5 meg Height Control 

R-87 3284155 1.5 meg. 0.5 Carb5n 

R- E8 3285685 6.8 meg. 0.5 Carbon 

R-89 3283105 1 meg 0.5 Carbon.. 

R.91 3284104 100 K 0.5 Carbon . 

R.92 3284561 560 0.5 Carbon....   

R-93 77X4 5000 Vertical Lin. 
Control 

R-94 3285225 2.2 meg 0.5 Carbon  

R-95 - 32B4392 3900 0.5 Carbon  

R-97 1 
R-98 S. 
R-99A 
R-998 S 
R- 100A 1 
R-1008 j 43X243 
R- 100C 

R-101 32C4390 

R- IO2 
1 32C5681 R-103  

R-104 77X1 

R-105 77X2 

R-106 77X5 

L-5 
1.7 

L-8 
L-10 

1-9 
L-11 

L-13 

43X244 

Port of Vertical Yoke 

700 20 
510 

2830 1.0 

30 0.8 Wirewound 1 

85 2.0 

39 1.0 Carbon 

Wirewound 1 

680 1.0 Carbon 2 

2250 

20 

20 

Focus Control 

Vertical Centering 

Horizontal Centering 

TRANSFORMERS AND COILS 

9A1980 1st and 3rd Pin IF Coil 

9A1979 Peaking Coil 

9A1978 Peaking Coil   

9A1977 Peaking Coil   

L-14 9A1984 Transformer (Synchronization 
Guide) 

L-15 9A1976 Width Control Coil 

L-16 9A1981 Coil ( Horizontal Linearity) 

L-17 
L-18 
L-19 
L-20 

L-21 

Part of 9A1987 Deflection Yoke 
Assembly ( See Miscellaneous) 

9A1974 Focus Coil   

L 22 52X87 Filter Choke 

T-2 9A1986 Sound I-F Transformer 

T-3 9A1983 Sound Disc. Transformer 

T 5 9A1985 Cathode Trap Transformer 

T-6 54X4 Vertical Oscillator Transformer 

T-7 51X140 Vertical Output Transformer 

T 8 53X296 Horizontal Output & 
H. V. Trans. 

T.9 53X297 Power Transformer 

T-10 9A1982 2nd Pin I-F Transformer 

MISCELLANEOUS 
5•25A 1 R-F Tuner Assembly 

9A1987 Deflection Yoke Assembly 

2 

2 

REPLACEMENT PARTS LIST (Continued) 

TELEVISION PARTS 

Ref. No. Pert No. 
Qty. Used 

Description in Set 

6A306 

28X560 Spring (Anode Connector)   

2A382 Ion Trap Magnet   

3A445 Tube Socket (Octal)   

Anode Connector 1 

1 

1 

5 

3A443 Tube Socket (9 pin)  1 

3A444 Tube Socket (Ceramic)  1 

5 

1 

1 

1 

17X101 Pix Crystal  1 

4X1028 Escutcheon (Channel) 1 

4X1029 Escutcheon (Vertical & Horizcn'ol) 1 

1 

3A445 Tube Socket ( Octal) 

3A448 Socket ( Hi-Voltage Capacitor)  

13X614 Tube Socket ( Kinescope)  

4X1026 Screen Escutcheon  

10A717 Knob ( Fine Tuning) 

10A714 Knob ( Brightness and 
Horizontal) 

10A716 Knob (Contrast & Vect.ca1) 

10A718 Knob (Channel Tuning) 

2 

2 

Ref. No. Part No. Detcriptien 
Qty. Used 

in Set 

32X396 

32X221 

14X449 

14X450 

S-3A1 

S-32X4 

Tube Shield (6C4-R.F.OSC.)   

Tube Shield (6AL5 Sound Disc.) 

Ventilator Grille (Metal)   

Ventilator Grille ( Cack cf Ccbinet) 1 

Sockct As.mbly V. RectiCer) 1 

line Cord and Shield Assembly 1 

S-25X36 Rubber Strip and Bracket Assembly 

S-8X1 Hood Assembly   1 
20X1558 Wing Screw   ) Def. Yoke 
25X1597 Support Bracket 

25X1595 Top Bracket   

25X1598 
25A1047 
25A1049 
20X1557 
8X191 Mask   

16X132 Fuse (3 amperes 250 volts) 

16X133 Fuse (14 ampere 250 volts)  

16X131 Fuse Holder   

1 

3 
1 1 

MiddleoBracket   
Support Assembly   I Focus 
Stud Assembly   I Coil 1 1 
Wing Nut   3 

1 

1 

REPLACEMENT PARTS LIST 

RADIO PARTS 

Ref. No. Pert No. Description 
Qty. Used 

in Set 

L-1 1 
L-5 I 
L.2 

L-3 

L-4 

L-6 

2 L-7 

1-8 

L-9 

! L-10 

T-1 

T-2 

! T-3 

T-4 

T.5 

T-6 

T-7 

1 

TRANSFORMERS AND COILS 

35A5 R. F. Choke 

9A2025 

9A2024 

9A2022 

9A1881 

9A2023 

35A7 

9A2027 

9A2026 

9A2034 

9A2029 

9A2030 

9A1963 

9A1970 

53X286 

51X142 

lnterstage Coil (AM) 

Interstage Coil ( FM) 

Oscillator Coil (AM) 

Filament Choke   

Oscillator Coil ( FM) 

Mixer Choke (FM) 

Antenna Coil (FM) 

Antenna Coil (AM) 

1st I-F Trans. ( FM) 

1st I-F Trans. (AM) 

2nd I-F Trans. ( FM) 

2nd I-F Trans. (AM) 

Discriminator Coil 

Power Transformer 

Output Tronsformer 

DIAL AND DRIVE ASSEMBLY 

2 

S-25X34 Dial Bracket Assembly 1 

S-58X25 Dial Assembly 1 

58X718 Dial Glass 1 

28X113 Tension Spring ( Drive Cord) 1 

10X38 Drive Cord Assembly 1 

15X246 Pointer 1 

26X486 Drive Shaft 1 

7A103 No. 47 Pilot Light 2 

7A199 Pilot Light Socket Assembly 1 

Ref. No. Port No. Description 
Qty. Used 

in Set 

12A490 

3A304 

3A305 

3A435 

3A436 

32X388 

32X390 

3A441 

2A386 

13%546 

4X1027 

10A713 

6X21 

30X547 

6A307 

6A308 

MISCELLANEOUS 

12" PM Speaker 

Phono Motor Socket 

Socket - Single Pin 

Tube Socket - Octal 
(8 prong) molded 

Tube Socket (for 12AT7) 

Tube Shield (for 12AT7) 

Tube Shield ( miniature)   

Tube Socket ( miniature)   

Band Switch   

Line Cord and Plug Assembly 

Escutcheon 

Knob 

Rubber Grommets 

Line Cord Clomp 

TV AC Receptacle 

TV Antenna Receptacle 

2 

3 

1 

1 

1 

6 

4 

4 

Ref. No. Part No. Description 
Qty. Used 

in Set 

CAPACITORS 

C-1 14A207 Gang Condenser 

C-2 
C-6 
C-12 
C-25 
C-26 
C-45 

C.3 
C-7 
C-9 
C-16 
C-17 

C-18 
C-19 

C-27 

47X496 500 mmf 

47X507 5000 mmf 

C-4 47X497 

C-5 47X499 

C-8 47X498 

C-10 1 
C-67 

C-11 1 
C-28 j 47X550 100 mmf 

C-46 

C-13 1 
C-42 f 

C.54 
C-59 

100 mmf 

47 mmf 

47 mmf 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Part of T-1 1st I.F. Trans. ( FM) 

Ceramic 

F66203 .02 mf 600 V Tubular 

C-15 Part of T.3 2nd I.F. Trans. ( FM) 

C-21 Port of T-5 Discriminator Trans. 

C.22 
C.24 
C-3I 
C-51 

47X501 68 mmf 

C-23 45X361 5 mf 

C-29 
C-32 

C-33 
C-47 

C.48 

C-30 ./ 
C.49 

C-34 1 
, C.61 S 

Ceramic 

1 

6 

8 

3 

4 

4 

100 V Dry Electrolytic 1 

Part of Gong Condenser 

47X552 15 mmf 

47X516 20 mmf 

, C-35 26A489 

C-36 47X549 

C-37 F66403 

C-38 1 
TYPE W-28A153 RECORD CHANGU PARTSc.39 

C-40 W- 15X097-1 Motor Assembly, 60 cycles 
115-120 V. 

Crystal Cartridge 

Semi-Permanent Twin Point 

Needle Assembly 

W- 1 1X368 Rubber Drive Wheel 
(33-1 3 R.P.M.) 

W- 11X366 Rubber Drive Wheel 

(78 R.P.M.) 

W-21 P247 

W-21P515 

1 

1 

1 

1 

C-41 
C.43 
C-44A 

1C-448 

C-50A 1 40 mf 
-C-50 B 45X374 40 mf 

,C-50C 1 40 mf 

1-8 mmf 

5 mrnf 

.04 rni 

Ceramic 

Ceramic 

Trimmer Assembly 

Ceramic  

600 V Tubular 

Part of T.2 1st I-F Trans. (AM) 

866503 .05 mf 200 V 

Part of T-4 2nd I-F Trans. 

47X112 50-50 mmf 

2 

2 

Dual Mica 1 

450 V 
450 V Dry Electrolytic 1 

25 V 

MODEL 9424G-300 6
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MODEL 94WG - 3 00 f3A 

‘7.17-0 

0 ', ANTENNA 
NECRPEACGE OIl 
RADIO C.1.45.115 

680 

III 

R2 I  

C-2 

Nil 

re,35evA5 57-oup 

R-3 C-4 
1K 

R-5 
22 

C5 
680 

rree.e..i. 
Ore'eAc. 

o 

C-30 

68 
150 0 

V- I 

6E016 
R F AMPLIFIER 

22 
ION 

R-2I 
33 A 

V-2 

6AG5 
CONVERTER 

0.68 
myr 

C- 3I 

0.47 
LOAF 

C-32 

I 5 

C-9 
1.5 

4.7 

C-34 

R 23 

22 
MC 

T-I 
CONK TRANS.. 

r 
21.251 

62 

C- I1 

2t1 

1 C-13 
je00 T 11-8 

82 

A I 

680'n" 

V-3 

6C4 
R-F 
OSC. 

R-24 
470 

FINE 
- :TUNING 

C-25-

6801 

R-25 
1F-VVV\,-

1K 

TC-36 
1,1500 

R-107 
6800 

TOP OF 
TERMINAL 
SERIP 

• 

680; 

ALL RESISTANCE VALUES IN OHMS. 1000 

ALL CAPACITANCE VALUES LESS THAN 1.0 . 
IN 1.IF AND ABOVE 1.0 IN 1,11.1F.. UNLESS 
OTHERWISE NOTED. 

COIL RESISTANCE VALUES LESS THAN 
1.0 OHM ARE NOT SHOWN. 

roe  
1 

Atir ILAN, 

ANT. •03C 

CAIN FIL. 

CLANK •82 

It •AM 6.3 v.d.C. 

C 55A 
,C 150 

HORIZ. 
LOCKING 
RANGE 

TERNIES L ARRANGEMENT 
ON REAR ENO OF R., UNIT 

C-56 

-Oft  
NO NI INDUCTANCE 
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0.4 MA 56015 
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In Set 

C-52 F66103 .01 mf 600 V Tubular  1 

C-53 47X468 220 mmf Ceramic  1 

C-55 1 
F66102 .001 mf 600 V Tubular.. ____   2 R.1 1 

C-60 f 
Ric, (' 

C-56 866203 .02 mf 200 V Tubular  1 R-22 1 

C-57 F66602 .006 mf 600 V Tubular  1 R.2 l 

C-58 1366502 .005 mf 200 V Tubular  1 
R-15 

C-62 47X492 2700 mmf Molded Mica 1 
R-3 

C-63 47X472 40 mmf Ceramic  1 R-11 S 

C-64 47X553 4 mmf Ceramic  1 R-4 1 

R-6 I 
C-65 46X328 .01 mf 120 V Tubular  1 

R-8 1 

C-66 47X471 68 mmf Ceramic  1 R-13 1 

T5 
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R. TO ro 
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Q.000, 
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g,-7:-83111-4-4 C-84 
.01 .01 
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REPLACEMENT PARTS LIST (Continued) 

RESISTORS 

Ohms Watts 

B85105 1 meg. 0.5 Carbon 

B83680 68 0.5 Carbon 

684563 56K 0.5 Carbon 

B84102 1000 0.5 Carbon 

3 

3 

2 

4 

RADIO PARTS 
R 5 B85104 100K 

R 7 684103 10K 

R-9 885225 2.2 meg. 

R-14 685473 47K 

R-16 C84393 39K 

R-17 685222 2200 

R-18 684273 27K 

R-19 43X233 3.6 

R-20 1 

R-21 

R-23 43X242 1400 

883682 6800 

01.0.-GRN 

0,73-KLOCK 

42.53V 

R- I05 
20n C. T. 
VERTICAL 
CENTERING 

C-65C 
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IC-87AA  
3 1000 ba.""lir - 
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NoRIZ. ,. • 
CENTERING C.700 C-8 C 

8061F 47mP rC-858 430V 'I V 40 id. 

L-22 11 
62. 

FILTER 
CHOKE 

4nov 450V 4Q 

113V 

tuPPLII(7-0 RADIO CHASSIS) 

73 2424 

R-24 I 

R-31 l 
885474 470K 0.5 Carbon 4 

R-35 r 

R-38 j 

0.5 Carbon  1 
R-25 36X380 .5 meg. Volume Control 1 

0.5 Carbon ..... .. 1 
R-26 885153 15K 0.5 Carbon 1 

0.5 Carbon   1 
12-27 40X285 3 meg. Tone Coidrol 1 

0.5 Carbon 1 
R-28 / 

885106 10 meg. 0.5 Carbon  2 
1.0 Carbon  1 R-33 J 

0.5 Carbon  1 R-29 / 
885274 270K 0.5 Carbon ..... 2 

R-34 
0.5 Carbon ....... 1 

R-30 D8356I 560 2.0 Carbon  1 
0.5 Wire Wound... 1 

R-32 884822 8200 0.5 Carbon... 

0.5 Carbon  2 
R-36 884332 3300 0.5 Carbon .   1 

5.0 Wire Wound 1 R-37 884913 91K 0.5 Carbon   1 

01500V 
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SUPPLEMENTARY MANUAL 

All service information applicable to models 94WG-3016A, B and C is contained in service manual 

3008A, and this Supplementary Service Manual. The differences between the models are as follows: 

1. Models 94WG-3016A and 94WG-3016B are identical 

to model 94WG-3008A, except for the use of a 12 1/2 " 

picture tube and minor resistor, condenser, and mech-

anical part changes that are required for a larger 

tube. A new schematic diagram and a new replace-

ment parts list is incorporated in this Supplementary 

manual. For all other service and replacement parts 

information, refer to manual 3008A. 

2. Model 94WG-3016C is a Model 94WG-3008A con-

verted by a field modification to use a 122" picture 

tube. This was accomplished by the use of a kit, part 

number 26A503, now no longer available. An illus-

tration of the few circuit changes is in this manual. For 

a complete parts list and other service information, 

refer to manual 3008A. 

CIRCUIT CHANGES 

MODEL 94WG-3016C 

The changes shown in the illustration applies + 265 volts 

to the primary of the vertical deflection transformer in-

stead of r-225 volts as shown in Manual No. 3008A. 

In addition, a . 05 mf 400V condenser ( part no. D67503) 

was installed between pin No. 6 of the 6BG6 horizontal 

output socket and the yellow wire connected to the upper 

end of the horizontal size control. Then a black wire 

(9 1/2 ") was connected between pin No. 6 of the 6BG6 

horizontal output socket and terminal No. 6 of the hori-

zontal output transformer. This procedure connected the 

.05 mf 400V condenser across the width control L-15. 

FRONT OF CHASSIS 

C-78 

ro FILTER 
cfroomE 

C-65 

TO VERT/CAL 
T5-263, OUTPUT TRANS. 

REMOVE OLD 1000.n. 
RESISTOR AND CON-
NECT THE 22O0. 
RESISTOR, PART NO. 
C84222, AS SHOWN. 

PARTS LIST 

MODELS 94WG-3016A&B 

The partial parts list shown below constitute the changes that were 

made on the 94WG-3008A so that a 12 1/2" picture tube could be 

used. This necessitated the changing of the model number to 94WG-

3016A&B. For all other service and replacement parts information 

refer to manual 3008A. 

CAPACITORS 

Removed C.67 47X544 100 mmf 1000 V Molded Mica. 

Removed C-70 067503 .05 mf 400 V Tubular  

Added C-70 47X534 270 mmf 1000 V Molded Mica  

Removed C.71 47X535 390 mmf 1000 V Molded Mica  

Added C-88 Part of T-10 

Added C-89 D66104 .1 mf 400 V Tubular  

Added C.90 47X516 20 mmf Ceramic  

RESISTORS 

Ohms Watts 

Removed R-33 3284332 3300 0.5 Carbon  

Added R.33 B84392 3900 0.5 Carbon  

Removed R-34 3284102 1000 0.5 Carbon. 

Added R34 B84471 470 0.5 Carbon.. 

Removed R.37 3285104 100 K 0.5 Carbon  

Added R-37 1385223 22 K 0.5 Carbon  

Removed R-39 3284685 6.8 meg. 0.5 Carbon  

Removed R-40 3284823 82 K 0.5 Carbon.. 

Removed R-56 32135470 47 0.5 Carbon  

Removed 

Added 

Removed 

Added 

Removed 

Added 

Removed 

Added 

Added 

Added 

Added 

R-73 

R-73 

R-74 

R-74 

R.77 

R-77 

R.78 

R-78 

R-108 

R-109 

R-110 

32C5153 

1384155 

3285105 

1384473 

3284395 

885225 

3283682 

C84103 

885103 

885474 

885222 

15K 

1.5 meg. 

1 meg. 

47 K 

3.9 meg. 

2.2 meg. 

6800 

10 K 

10 K 

470 K 

2200 

1.0 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

1.0 

0.5 

0.5 

0.5 

MISCELLANEOUS 

Carbon.. 

Carbon... 

Carbon... 

Carbon. . 

Carbon. . 

Carbon.. 

Carbon.. 

Carbon.. 

Carbon . 

Carbon. 

Carbon.. 

Added 3A428 Tube Socket ( miniature)   

Added 3A447 Tube Socket (Octal)   

Removed 4X1026 Screen Escutcheon   

Added 4X1047 Screen Escutcheon   

Removed S- 25X36 Rubber Strip & Bracket Assembly   

Added S-25X38 Rubber Strip 8, Bracket Assembly  

Removed 75X1597 Support Bracket   

Added 25X1630 Support Bracket   

Removed S.25A1 R-F Tuner Assembly   

Added S-25A3 R- F Tuner Assembly   

'Removed 2A382 Ion Trap Magnet   

Removed 108P4 10"Pix Tube   

Added 12KP4 12'2" Pix Tube   

'Ion Trap Magnet not used with 12KP4 Pix Tube. 

MODELS 9)-1-1A1(1-301L 
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RADIO FREQUENCY RANGES 
INDEX 

PAGE 

ALIGNMENT INSTRUCTIONS . .   26 
PARTS LAYOUT   27 

PARTS LIST   30 

SCHEMATIC .   32 

ELECTRICAL SPECIFICATIONS 

Power Supply   105-125 Volts AC, 
60 Cycles only 

Power Consumption   Television-300 Watts 
Radio-80 Watts 
Phonograph- 100 Watts 

Tuning Ranges  TV- 12 Channel 

BC-540-1600 KC 
FM-88-108 MC 

Power Output   8.5 Watts (Max.) 
6.0 Watts ( 10% Distortion) 

Tel. Antenna Input Impedance 300 Ohms Balanced 

Intermediate 

Intermediate 

Selectivity 

Frequencies (Tel.). Picture 25.75 MC 
Sound 21.25 MC 

Frequencies (Rad.).FM-10.7 MC 
AM-455 KC 

 AM-43 KC Broad at 
1,000 Times Signal meas-
ured at 1,000 KC 
I.F. FM- 190 KC Broad at 
2 Times down 

I.F. FM-760 KC Broad at 
200 times down 

Sensitivity  (For .5 Watt Output) 
AM- 10 Microvolts Average 
FM-30 Microvolts Average 

SPECIFICATIONS 
TnP VIFW - TuRF I AYCIIT 

TRIMMER LOCATIONS  
TROUBLESHOOTING.   
VOLTAGE MEASUREMENTS  • • 
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Loud Speaker   12 inch PM Dynamic 
Voice Coil Impedance 3  2 Ohms 400 Cycles 
Video Response  To 3.5 MC 
Picture Area   90 Square Inch 
Focus  Magnetic 
Sweep Deflection  Magnetic 
Scanning   Interlaced, 525 Line 
Horizontal Scanning Frequency. 15,750 CPS 
Vertical Scanning Frequency 60 CPS 
Frame Frequency  30 CPS 
Record Changer  See Manual 5081A 

TUBE COMPLEMENT 

TV CHASSIS 
Symbol Type Function 

VI  1-6AG5 R-F Amplifier 
V2 1-6AG5 Converter 
V3 1-6AB-4 R-F Oscillator 
V4 1-6BA6 1st Sound I-F Amp. 
V5 1-6AU6 2nd Sound I-F Amp. 
V6 1-6AL5 Sound Discriminator 
V9 1-6AG5 1st Picture I-F Amp. 
V10 1-6AG5 2nd Picture I-F Amp. 
V11  1-6AG5 3rd Picture I-F Amp. 
V12A-12B 1-6AL5 Picture Det. an Sync 

Limiter 
V13 1-12AU7 1st and 2nd Video Amp. 
V14 1-6SN7-GT Sync Amplifier and Separator 
V15 1-6SN7-GT Vertical Sweep Oscillator, Dis-

charge and Output 
V16 1-65N7-GT Horizontal Sweep Oscillator 

and Sync Guide 
V17 1-6BG6-G Horizontal Sweep Output 
V18  1-183-GT 8016 High Voltage Rectifier 
V19 1-5V4-G Horizontal Damper 
V20 1-5U4-G Power Supply Rectifier 
\/21   1-12KP4 Picture Tube ( 12 1/2  Inch) 

(Ion Trap Magnets Not Used With 12KP4 Tubes) 

RADIO CHASSIS 

1-6BA6 AM-FM R-F Amplifier 
1-12AT7 FM & AM Osc. & Mixer 
1-6BA6 FM-AM 1st I-F Amplifier 
1-6BA6 FM 2nd I-F Amplifier 
1-6AL5 FM Detector 
1-6AV6 Audio Amplifier, AM 2nd Detector 

and AVC 
2-6K6-GT Audio Output 
1-5Y3-GT Rectifier 
1-6AV6 Phase Inverter 
2-No. 47 Dial Lamps 

Channel 
Number 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Channel 
Frequency 

Mc 

54-60 

60-66 

66-72 

76-82 

82 88 

174-180 

180-186 

186-192 

192-198 

198-204 

204-210 

210-216 

Picture 
Carrier 

Frequency 
Mc 

55.25 

61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205.25 

211.25 

RECEIVER LOCATION -Advise the owner as to the proper 
locaticn for the television receiver. The fcllowing may be 
used as a guide: 

1. Choose an area in the home where sunlight or light 
from lamps do not strike the face of the picture 
tube and cause glare. 

2. Remember the necessity of an electrical outlet and 
the location of the point at which the antenna leads 
enter the room. 

3. The receiver should be placed a short distance from 
the wall to allow adequate ventilation. 

4. The receiver should be placed to permit easy access 
for operation and comfortable viewing from all 
angles. 

Sound 
Carrier 

Frequency 
Mc 

59.75 

65.75 

71.75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

209.75 

215.75 

Receiver 
R-F Osc. 

Frequency 
Mc 

81 

87 

93 

103 

109 

201 

207 

213 

219 

225 

231 

237 

NATENNA - This receiver has been designed to use an an-

tenna with a 300 ohm balanced transmission line. This line 

must be as short as possible because the longer the line the 

greater the chances are for picking up electrical disturb-

ances. Stand-off insulation should be used to keep the line 

away from the mast, metal or walls. Twist this line about 

one turn per foot throughout the line to cancel out direct 

signal and or noise pickup by the transmission line. It 

should also be securely anchored in place so that a 

change in weather will not affect its position. 

HIGH VOLTAGE WARNING 

This te!evision receiver contains high voltages which are dangerous to life. Never operate or service 

the receiver outside of the cabinet or with the covers removed until all the safety precautions necessary 

for working with high voltage equipment have been observed. 

PICTURE TUBE 

HANDLING PRECAUTION 

Shatterproof goggles and heavy gloves must be worn by individuals while handling the picture tube 

or installing the picture tube into the receiver. 

The picture tube encloses a high vacuum and due to the large surface area, is subjected to excessive 

air pressure. Therefore, care should be taken not to bump or scratch the picture tube accidentally as it 

may cause the tube to implode resulting in damage to property or injury to an individual. 
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MODEL 94WG-3 02 63A 

ANT 
V•I 
R-1 

AMPLIFIER 

HV-46 V.5 V-6 
1ST 5 2ND SOUND 
SOUND IF DISC 

CONVERTER _4.1V 9.1i 101V-11 V 12A 
IST.2NO& 3RD 2ND DET 

PIA IF 

V- I3 
I ST 1 2ND 

VIDEO AMP 

AUDIO 
OUTPUT 
AM FM 
RECEIVER SPEAKER 

KINESCOPE 

V 128 
LIMITER 

V IA 

SP.( AMP .1 
SEPARATOR 

C-PI&C 62 
F 92.1,1 ALR95 
INTEGRATOR 

V- FE 
SYNC NORIZ 
GUIDE OSC 

1 
NOR.2 ouTput -Or 
& Pt v TRANS. 

V- IS 
41> VERT CSC VERT 

& DISCH OUTPUT 

V 17 
NOR17 
ouT Pt' 

V-19 
DAMPER 

V I/3 
,..ECT 

Fig. 2- Block Diagram 

HORIZONTAL 
STOPS PICTURE 
MOVING FROM 
SIDE TO SIDE. 

ON- OFF BAND 
VOLUME SWITCH 

TONE TUNING 

I 
VERTICAL 

STOPS PICTURE 
MOVING UP OR DOWN. 

CONTRAST 
VARIES PICTURE 
CONTRAST. 
LIGHT OR DARK 

11.2537 

FINE TUNING 
TUNES RECEIVER 
FOR BEST SOUND 

STATION SELECTOR 
SELECTS AND 
INDICATES CHANNEL 

BRIGHTNESS TB-2524 

ADJUSTS PICTURE 
BRILLIANCE 

Fig. 3- Front Panel Controls 

TUNING PROCEDURE 

1. To turn the television receiver on, turn the ON-OFF 
VOLUME CONTROL on the radio panel until a click 
is heard. Allow approximately 30 seconds for the tubes 
to warm up. 

2. Turn BAND SWITCH CONTROL on the radio panel 
fully counterclockwise to the TV position. 

3. Turn the STATION SELECTOR CONTROL to the desired 
channel. This control may be turned in either direc-
tion. 

4. Turn the CONTRAST CONTROL fully counterclock-
wise. 

5. Turn the BRIGHTNESS CONTROL fully counterclock-
wise and then very slowly clockwise until light is 
readily visible on the screen. 

6. Turn the CONTRAST CONTROL clockwise until activity 
or definite form is noted on the screen. 

7. Adjust the FINE TUNING CONTROL for best tonal 
quality and the VOLUME CONTROL for desired vol-
ume. 

8. Adjust tkie HORIZONTAL CONTROL until the picture 
is obtained and centered. 

9. Turn VERTICAL CONTROL clockwise until the picture 
rolls slowly downward, then turn control counter 
clockwise until picture stops moving up. 

10. Adjust the CONTRAST CONTROL until the best picture 
is obtained and if necessary make a slight readjust-

ment of the BRIGHTNESS CONTROL. 
11. After the receiver has been on for a while it may be 

necessary to readjust the FINE TUNlNG CONTROL 
for best sound quality. 

12. When switching from one channel to another, it may 
be necessary to repeat steps number 7 and 10. 

13. To turn off the receiver, turn the ON - OFF VOL-
UME CONTROL countérclockwise until o click is heard. 

14. When the receiver is turned on again and the posi-
tions of the controls have not been changed, no fur-
ther adjustments will be necessary except for the FINE 
TUNING CONTROL and VOLUME CONTROL for the 

desired volume. 
15. If the positions have been disturbed since the last 

time the receiver has been used it may be necessary 
to follow steps 1 to 11. 

PICTURE TUBE - Some receivers are shipped with the 
picture tube in place. However, some of the picture tube 
adjustments may have been jarred loose in shipment. If 
adjustments are necessary, the following should be used 
as a guide: 

Alter the receiver has been unpacked and the cradle 
removed, take off the cabinet back and make sure 
all the tubes are properly mcunted in their respective 
sockets. 

2. Connect an antenna to the antenna terminals at the 
rear of the radio chassis and insert the line cord 
plug into a convenience cutlet. 

3. Turn on the receiver and wait about 60 seconds for 
the receiver to warm up. Turn the channel selector 
to a station that is transmitting and check the picture. 
If the picture is not centered on the screen, or visible 
at all, make the adjustments on the deflection yoke, 
focus coil and ion trap magnet assemblies as outlined 
on page 5. 

PICTURE TUBE REPLACEMENT - Should the picture tube have 
to be replaced, remove the defective picture tube in the 
following manner: 

1. Remove the frcnt panel control knobs by pulling them 
straight from thpir shafts. 

2. Remove two ornamental screws holding front panel 
to the Cabinet (see figure 5) and lift out panel. 

3. Remove the cabinet back. 

4. Disconnect the picture tube socket connector at the 
base of the tube and the high voltage anode lead 
from the front of the picture tube. 

WARNING-REMOVE STATIC CHARGE FROM THE 
ANODE LEAD BY GROUNDING IT AGAINST THE 
CHASSIS. 

5. Remove the ion trap magnet, slipping it from the neck 
of the picture tube past the socket. 
NOTE: ton trap magnets not used with 12KP4 Tubes. 

6. Loosen the wing nuts and wing screws on the deflec-
tion yoke and focus coil. 

7. Loosen the strap holding the front of the picture tube 
in place and withdraw the picture tube toward the 
front of the chassis. 

8. To install a new picture tube, reverse the above pro-
cedure making sure that the picture tube is fitted 
closely against the picture tube cushion and that the 
high voltage well connector is at the top of the pic-
ture tube. If the picture tube sticks or fails to slip 
into place smoothly, investigate and remove the source 
of the trouble. Never force the tube. 

PICTURE TUBE WINDOW - Clean the picture tube window 
with a dampened cloth or a soft lint-free cloth if dust 
or finger marks are present. 

T4-2449 

FLAGS 
Fig. 4 - Ion Trap Flags 

REMOVE TWO SCREWS a 
LIFT OUT PANEL  

o (1) 
T8-2523 

Fig. 5-Front Panel Removal 

R-93 
VERT LINEARITY 

T• !K2% 

o 

L- I6 
MOR. 

LINEARITY 

R-105 
R-86 VERT 

MEIGMT CENTERING 

A R-I04 
FOCUS 

R-106 
MOR 

CENTERINF 

L-/5 
VIIDTM 

CONTROL IV 

C-55A 
MOR. 
LOCKING 

C-55C 
MOR DRIVE e 
C-558 
MOR FREQ. la 

Fig. 6-- Rear Chassis Adjustments 
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KINESCOPE CUSHION 
ADJUST MF NT 

KINE Sr;(*)PÉ 
CUSHION 

, 

GROUNDING 
SPRINGS 

14-2436 

DEFLECTION 
YOKE ADJ 

DEFLECTION 
YOKE 

FOCUS 
COIL ADJ. 

FOCUS & 
VERT. CENT 

FOCUS COIL 

ION TRAP 
T 

ION TRAP 
FLAGS 

Ha. 7— Yak?, Fc:us and Ion Trap Magnet Adjut..titt2it, 

NON-OPERATING CONTROLS 

(Rear Of Chassis) 

Horizontal Centering   R-106 
Vertical Centering  R-105 

Width  L-15 
R-86 

L-16 

R-93 

C-55C 

Horizontal Frequency ( Fine)  C-55B 

Horizontal Oscillator Frequency (Bottom Chassis)  L-14 

Horizontal Locking Range  C-55A 
 R-104 

Height   

Horizontal Linearity   

Vertical Linearity 

Horizontal Drive 

Focus 
Focus Coil Wing Nut Adjustment 

Ion Trap Magnet Wing Nut Adjustment 

Deflection Coil Wing Screw Adjustment 

DEFLECTION YOKE ADJUSTMENT - If the lines of the raster 

are not horizontal or squaied with the picture mask, rotate 

the deflection yoke until this condition is obtained. Tighten 

the yoke adjustment wing screw. 

FOCUS COIL ADJUSTMENT - Turn the HORIZONTAL CEN-

TERING (R-106) and VERTICAL CENTERING (R-105) CON-

TROLS to the halfway position. (See Figure 6). If a corner 

of the raster is shadowed, it indicates that the electron 

beam is striking the neck of the tube. Loosen the focus 

coil adjustment wing nuts and rotate the coil about its 

vertical and horizontal axes until the entire raster is visible, 

approximately centered and with no shadowed corners. 

Tighten the focus coil adjustment wing nuts with the coil 

in this position. 

ION TRAP MAGNET ADJUSTMENT -The ion trap magnet 

should be positioned exactly as shown in Figure 7. Adjust 

the magnet by moving it back and forth and at the same 

time rotating it slightly around the neck of the picture tube 

until the brightest raster is obtained on the picture screen. 

Reduze the brightness control setting until the raster is 

slightly above average brilliance. Adjust the Focus Control 

R-104 (see Figure 6) until the line structure of the raster is 

clearly visible. Readjust tie ion trap magnet for maximum 

raster brilliance. The final touches on this adjustment 

should be made with the brightness control at the maximum 

positicn with whi:h c,:cod line focus can be maintained. 

PICTURE ADJUSTMENT For further adjustments, obtain a 

test pattern on the receiver. Turn on receiver and follow 

tuning procedure on page 24 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT -Turn the 

horizontal hold control to the extreme counter-clockwise 

position. The picture should remain in horizontal sync. 

Momentarily remove the signal by switching off channel 

and then back. Normally the picture will be out of sync. 

Turn the control clockwise slowly. The number of diagonal 

bcrs will be graduclly reduced and when only 3-1 2 to 

4-1 2 bars sloping downward to the left are obtained, the 

picture will pull into syn.: upon slight additional clockwise 

rotation of the control. The pull- in should occur when the 

control is approximately 90 degrees from the extreme 

counter-clockw'se position. The picture should remain in 

sync for approximately 90 decrees of additional clockwise 

rotat'on of the control. At the extreme clockwise position, 

the picture should be out of sync and should show from 

3-1 2 to 4-1 2 bars :.1cp.rig downward to the right. 

If the receiver passes the above checks and the picture is 

normal and stable, the horizontal oscillator is properly 

aligned. Skip "Alignment of Horizontal Oscillator" and 

proceed with "Focus" adjustment. 

ALIGNMENT OF HORIZONTAL OSCILLATOR - If in the above 

check the receiver failed to hold sync with the hold 

control at the extreme counter-clockwise position or failed 

to hold sync for at least 60 degrees of clockwise rotation 

of the control from the pull in point, it will be necessary to 

make the following adjustments. 

HORIZONTAL FREQU:NCY ADJUSTMENT-Turn the horizontal 

hold control to the extreme clockwise position. Tune in a 

television station and adjust the rear apron horizontal 

frequency trimmer C-55B (see Figure 6) until the picture 

is out of sync and shows 3-1 2 to 4-1 2 bars sloping 

downward to the right. If the trimmer has insufficient 

range, set the trimmer to mid-position ( 1 turn out from 

maximum capacity) and adjust the L-14 horizontal fre-

quency adjustment until this condition is obtained. See 

Figure 9 for the location of L-14. 

HORIZONTAL LOCKING RANGE ADJUSTMENT -Set the hori-

zontal hold control to the extreme counter-clockwise posi-

tion. Momentarily remove the signal by switching off 

channel and then back. Slowly turn the horizontal hold 

control clockwise and note the least number of diagonal 

bars obtained just before the picture pulls into sync. If 

more than 4-1 2 bars are present just before the picture 

pulls into sync, adjust the horizontal locking range trim-

mer C-55A (See Figure 6) slightly clockwise. If less 

than 3-1;2 bars are present, adjust trimmer C-55A slightly 

counter-clockwise. Turn the horizontal hold control counter-

clockwise, momentarily remove the signal and recheck the 

number of bars present at the pull- in point. Repeat this 

procedure until 3-1 2 to 4-1 2 bars are present. Repeat 

the adjustments under " Horizontal Frequency Adjustment" 

and "Horizontal Locking Range Adjustment" until the con-

dition specified under each are fulfilled. When the hori-

zontal hold operates as outlined ender "Check of Hori-

zontal Oscillator Alignment" the oscillator is properly 

adjusted. 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS - Adjust the 

height control R-86 (See Figure 6) until the picture fills 

the mask vertically. Adjust the vertical linearity control 

R-93 (See Figure 6) until the picture is symmetrical from 

top to bottom. Adjustment of either control will require a 

readjustment of the other. Adjust vertical centering control 

R-105 (See Figure 6) to align the picture with the mask. 

See note on page 13. 

WIDTH, DRIVE AND HORIZONTAL LINEARITY ADJUSTMENTS 

-Turn the width control L-15 (at top of power supply 

cover) to the maximum clockwise position. Vary the hori-

zontal drive trimmer C-55C (See Figure 6) to yield the 

best compromise between brightness and linearity. Ad-

just the horizontal linearity control L-16 (See Figure 6) for 

best linearity of the right half of the picture. Readjust the 

width control L-15, until the picture just fills the mask. 

Adjust horizontal centering control R-106 (See Figure 6) to 

align the picture with the mask. 

FOCUS -Adjust the focus control R-104 (see Fig. 6) for maxi-

mum definition of the vertical wedge of the picture. Check 

to see that all cushion, yoke and focus coil thumb screws 

are tight. Replace the cabinet back making sure that the 

back is on tight, otherwise it may rattle at high volume. 

CHECK OF R-F OSCILLATOR ADJUSTMENTS -With an accu-

rately calibrated signal generator (crystal calibrated type 

preferred), check to see if the receiver R-F oscillator is 

adjusted to4he proper frequency on all channels. The adjust-

ments for all channels are available from the front of the 

cabinet by removing the front panel as shown in Figure 5. 

Tune in all available television stations. 

14 -2418 

NOTE POSITION 
OF FLAT WHEN 
SET FOR 
CHANNEL 7 

OSCILLATOR ADJUSTMENT 
 FOR CHANNEL NUMBER 

Fig. 8- R-F Oscillator Adjustmenis 

VIDEO PEAKING LINK-A video peaking link is provided to 

permit changing the video response. This link is connected 

at the factory with the peaking in. However, if transients 

are produced on high contrast pictures, or picture is 

smeared or fuzzy, or if the receiver is operated in areas 

where the signal strength is weak, open the video peakiog 

link connecting L-13 and R-52. See the television schematic 

diagram for the location of the • video peaking link. 

UHF CONNECTION - When UHF (Ultra High Prequency) tele-

vision programs become available, this receiver may be 

used in conjunction with a converter to reproduce the 

UHF programs. After the converter is connected to the 

antenna terminals on the receiver, the station selector 

switch must be turned one position clockwise past channel 

2 to permit reception of the UHF signals. 

VENTILATION CAUTION-The receiver is provided with ade-

quate ventilation holes in the bottom and back of the 

cabinet. Care should be taken not to allow these holes 

to be covered or ventilation to be impeded in any way. 
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SERVICE SUGGESTIONS 

NO RASTER ON PICTURE TUBE -If raster cannot be obtained 

check below for the possible causes. 

1. Ion trap magnet adjustment is incorrect. 

2. No high voltage, check V-17 (68G6-G) and V-18 

(1133-GT, 8016) tubes and circuits. If the horizontal 

deflection circuits are operating, as evidenced by the 

correct voltage measured on terminal 2 of hori-

zontal output transformer (T-8), the trouble can be 

isolated to the high voltage rectifier (V-18) circuit. 

Either the high voltage winding (points 2 to 3 on T-8) 

is open, tube V-18 is defective, its filament circuit is 

open, or the high voltage filter capacitor (C-76) is 

shorted. 

3. Damper tube V-19 (5V4-G) defective. Plate voltage 

supply for V-17 (6BG6-G) horizontal output tube is 

obtained through the damper tube. Check tube and 

heater winding on power transformer (T-9). If the 

tube is alright, check the horizontal linearity coil 

(L-16) for continuity and check capacitors C-69 and 

C-75 for short circuit. 

4. Defective picture tube. Heater open, cathode return 

circuit open. 

5. No plate voltage. Electrolytic capacitor shorted. 

All + 13 measurements are accessible for measurement 

by removing cover from bleeder box. 

6. Horizontal oscillator and control tube V-16 (6SN7-GT) 

defective. Check voltages and components in the V-16 

(6SN7-GT) circuits. 

HORIZONTAL DEFLECTION ONLY -If only horizontal deflec-

tion is obtained as evidenced by a straight line across 

the face of the picture tube, it can be caused by the fol-

lowing: 

1. Vertical oscillator and output tube V-15 (6SN7-GT.) 

inoperative. Check voltages on grid and plate. 

2. Vertical output transformer (T-7) open. 

3. Yoke vertical coils open. 

POOR VERTICAL LINEARITY -If adjustment of the vertical, 

height and linearity ccntrols will not correct this condition, 

any of the following may be the cause: 

1. Vertical output transformer (T-7) defective. 

2. Capacitors C-80A or C-78A defective. 

3. V-15 (6SN7-GT) defective, check voltages. 

4. Excess leakage or incorrect value in capacitor C-82 

5. Low plate and bias voltages. Check rectifier tube and 

capacitors in + 13 supply circuits. 

6. Capacitor C-81 defective. 

POOR HORIZONTAL LINEARITY-If adjustment of controls 

does not correct this condition, check the following: 

1. Check or replace horizontal output tube V-17 

(6BG6-G). 

2. Check or replace damper tube V-19 (5V4-G). 

3. Check linearity coil L-16 for short circuit. 

4. Check capacitors C-69 and C-75 for defects. 

TRAPEZOIDAL OR NONSYMMETRICAL RASTER - 

1. Improper adjustment of focus coil or ion trap magnet. 

2. Defective yoke. 

3. Open condenser C-86 on horizontal yoke coil L-19. 

WRINKLES ON LEFT SIDE Of RASTER-This condition can be 

caused by: 

Defective yoke due to R-97, R-98 or C-86 (internal in yoke 

assembly) being wrong value or open. These components 

are mounted in rear of yoke assembly. 

SMALL RASTER -This condition con be caused by: 

1. Low + 13 or line voltage. 

2. Insufficient output from horizontal output tube V-17 

(613G6-G). Replace tube. 

3. Insufficient output from vertical output tube V-15 

(6SN7-GT). Replace tube. 

SERVICE SUGGESTIONS (Continued) 

RASTER; NO IMAGE, BUT ACCOMPANYING SOUND-This con-

d:tion can be caused by: 

1. No signal on picture tube grid. Check picture I-F 

amplifier tubes V-9, 10 and 11 (6AG5's), second de-

tector V-12 (6AL5) and video amplifier V-13 ( 12AU7). 

2. Bad contact to picture tube grid (lead to socket bro-

ken). 

SIGNAL APPEARS ON PICTURE TUBE GRID BUT IMPOSSIBLE TO 

SYNCHRONIZE THE PICTURE VERTICALLY AND HORIZONTALLY 

-A condition of this nature can be caused by: 

1. Defective sync amplifier and separator V-14 (6SN7-

GT). 

2. If tube is O.K. check voltages, and associated circuits. 

SIGNAL ON PICTURE TUBE GRID AND HORIZONTAL SYNC ONLY 

-If this condition is encountered, check: 

1. Vertical inteprating network capacitors C-71, C-72, 

C-73 and C-74; and resistors R-79, R-80 and R-81. 

PICTURE STABLE BUT WITH POOR RESOLUTION -If the pic-

ture resolution is not up to standard, it may be caused by 

any of the following: 

1. Defective picture detector V-12 (6AL5) or video amp-

lifier V-13 ( 12AU7). 

2. Open video peaking coil. Check all peaking coils L-8, 

L-9, L-10, L-11 for continuity. Note that L-9 and L-11 

have shunting resistors. 

MODEL 94WG-3028A 

3. Leakage in V-13 ( 12AU7) grid capacitor C-42. If 

the above components are not found to be defective 

check the following: 

1. Check all potentials in video circuits. 

2. Check picture tube grid circuit for poor or dirty con-

tact. 

3. Check adjustment of focus control R-104. It should be 

effective on either side of proper focus. 

4. Check and realign, if necessary, the picture I-F and 

R-F circuits. 

PICTURE SMEAR: 

1. Normally, smear can be attributed to phase shift at 

the low frequency end of the video characteristic. 

This can be caused by improper values of resistors 

and capacitors in the video circuits. Check for grid 

current on video amplifier tube V-13 (12AU7). 

2. This trouble can also originate at the transmitter. 

Check reception from another station. 

PICTURE JITTER: 

1. If regular sections at left .4 the picture are displaced, 

replace the horizontal output tube V-17 (6BG6-G). 

2. Vertical instability may be due to loose connections 

or noise received with the signal. 

3. Horizontal instability may be due to unstable trans-

mitted sync or to noise. 

ALIGNMENT PROCEDURE 

TEST EQUIPMENT -To service this receiver properly, it is 

recommended that the following test equipment be avail-

able: 

R-F SWEEP GENERATOR meeting the following requirements: 

(a) Frequency ranges: 

18 to 30 mc, 1 mc sweep width 

40 to 90 mc, 10 mc sweep width 

170 to 225 mc, 10 mc sweep width 

(b) Output adjustable with at least .1 volt maximum. 

(c) Output constant on all ranges. 

(d) Flat output in all attenuator positions. 

CATHODE-RAY OSCILLOSCOPE preferably one with a wide 

band vertical deflection and an input calibrating source. 

SIGNAL GENERATOR to provide the following frequencies: 

(Output on these ranges should be adjustable and at 

least . 1 volt maximum.) 

(a) Intermediate frequencies: 

21.25 mc sound i-f and sound traps 

22.8 mc converter transformer 

23.9 mc first picture i-f coil 

24.5 mc third picture i-f coil 

26.0 mc second picture i-f coil 

27.5 mc adjacent channel trap 

©John F. Rider 
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ALIGNMENT PROCEDURE (Continued) 

(h) Radio frequencies 

Channel 
Number 

Picture Sound 
Carrier Carrier 

Freq. Mc Freq. Mc 

2 55.25 59.75 

3 61.25 65.75 

4 67.25 71.75 

5 77.25 21.75 

6 83.25 87.75 

7 175.25 179.75 

8 181.25 185.75 

9 187.25 191.75 

10 193.25 197.75 

11 199.25 203.75 

12 205.25 209.75 

13 211.25 215.75 

HETERODYNE FREQUENCY METER with crystal cal:brator if the 

signal generator is not crystal calibrated. 

ELECTRONIC VOLTMETER and a high voltage probe for use 

with this meter to permit measurements up to 10 kilovolts. 

SERVICE PRECAUTIONS -To service the receiver remove the 

chassis from the cabinet. To do so, remove the knobs, the 

front panel, the cabinet back, disconnect all leads to the 

radio chassis and then the 5 chassis mounting bolts. The 

chassis normally should be serviced without the picture tube. 

However, if it is necessary to view the raster during servic-

ing, the picture tube should be inserted- only after the 

chassis is turned on end. The picture tube should never 

be allowed to support its weight by resting in the deflec-

tion yoke. A bracket should be used to support the tube 

at its viewing screen. By turning the chassis on end with 

the power transformer up, all adjustments will be con-

veniently available. Since this is the only safe position in 

which the chassis will rest and still leave adjustments ac-

cessible, the trimmer location drawings are oriented sim-

ilarly for ease of use. 

CAUTION: Do not permit the picture tube second-anode 

lead to become shorted to the chassis. To do so will cause 

considerable overload on the high-voltage filter resistor 

R-82. 

Mc 

T-I 
CONVERTER 
TRANS. 

A•I 

L-7 

T-5 
Les 

d 

0 

&'-2T271ii 

.-ri; tND I-F 
TRANS. 

21.25 NC 

T-3 
SOLIND DISC. 
TRANS. 
2.1.25 MC 

L-I6 
NORIZ. LIN. 
CONTROL 

fi'is 0 

L-I4 
cC NORIZ. 

SWEEP ROC 

Fig. 9-- Bottom Chassis Componeros ALIGNMENT TABLE 

KINESCOPE 

- DANGER -  

FRAGILE GLASS PICTURE TUBE IS 
DANGEROUS TO SERVICE. REFER 
SERVICING TO QUALIFIED SERVKE.61AN  

"".." eacec 

Fig. 10-Tube Layout Diagram 

DISCRIMINATOR AND SOUND I-F ALIGNMENT 

Mop Connect Signal 
Generator to 

Signal Gen. 
Freq. Mc. 

2nd sound i-f grid 21.25 
(pin 1, V-5) .1 volt output 

Connect Sweep 
Generator to 

Not used 

2 2nd sound i-f grid 21.25 
(pin 1, V-5) .1 volt output 

3 2nd sound i-f grid, 21.25 
(pin 1, V-5) .1 volt output 

4 Trap winding 
on T-1 

(top of chassis) 

21.25 
reduced output 

Not used 

2nd-sound 
i-f grid 

(pin 1, V-5) 

Trap winding 
on T-1 

Sweep Gen. 
Freq. Mc. 

21.25 
center 1 mc 

.1  volt output 

21.25 
reduced output 

Connect 
Oscilloscope to 

Ceensect 
Velltn;eter te 

Not used In series with 
1 meg. to junction 
of R-14 and R-13  

Discriminator 
Not used output 

(pin 1 of V-6) 

Discriminator 
output (pin 1 of 

V-6) 

Terminal A, T-2 
in series with 
33,000 ohms. 
See Note 2. 

NOTE: 1: 

NOTE 2: 

NOTE 3: 

Miscellaneous 
Connections and 

Instructions 

Ardis. st 

Meter on 10 volt scale 

Meter on 3 volt scale 

Not used 

Not used 

Detune T-3 (bottom) 
Adjust T-3 (top) for 
max. on meter. 

T-3 (bottom) for zero 
on meter. 

Refer to 

Fig. 11 
Fig. 12 
Fig. 13 

Fig. 12 
Fig. 13 

Check for symmetrical response waveform (posi- Fig. 11 
Five and negative). If not equal adjust T-3 (top) Fig..  11 32 
  until they are equal. See Note 1. Fig . 

1Sweep  output reduced T-2 (top and bottom) Fig. 11 
to provide .3 volt p-to-p for max. gain and Fig. 12 
' on scope. See Note 3. symmetry at 21.25 mc. Fig. 13 

The peak to peak bandwidth of the discriminator should be approximately 350 kc. and should be linear from 

If a 60 cycle sweep rate is used, it will be necessary to reduce the time constant in the 2nd sound i-f grid circuit 
do this, shunt R-10 (Terminal "A" of T-2 to chassis) with 5600 ohms. 

The sweep generator output should be set to produce approximately 0.3 volt peak-to- peak on the oscilloscope 
of T-2) for final touch-up on this adjustment. Signal voltage in excess of 0.3 volt will tend to broaden the 
unnoticed. 

r 1 1-Top Chassis Audio l-F Adjustment 

2, 25 NC 
ADJ FOR 
MAY CA ,, 

2,13 NE 
ADJ. OR ZERO DC 

PM ., OF V-6 

V-6 

0 T-2 
SOUND 
IP TRANS. 

T-3 
SOUND 
DISC. 
TRANS. 

Fig. 12-Bottom Chassis Audio l-F and 
Discriminator Adjustments 

21.175 mc. to 21.325 mc. 

in order to reproduce the desired response curve. To 

at the second sound i-f grid return (Terminal "A" 
responsive curve-permitting misadjustment to pass 

6.;;,134 I 

Pl 

5V4G 

P, 

1E13- G7/8016 

651.11IGT 

STANDARD TUIR SOCISET et440ins • 
P - PL ATE G - GRIT) 
A - CAT Ka - NE ATER 
O. DIODE PLAT E T.. T R 'ODE PL ATE 
S - SCREEN T, TRIODE GRID 
F - FIL ANENT I. INTERNAL GRIEF  

Fin 13-Bottom 3ocket View 
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Step Connect Signal 
No. Generator to 

5 Not used 

Signal Gen. Connect Sweep 
Freq. Mc. Generator to 

6 Junction R-6—  21.25 
and R-7 

ALIGNMENT TABLE (Continued) 

PICTURE I-F AND TRAP ADJUSTMENT 

Not used 

Not used 

7 Junction R-6 21.25 
and R-7 

8 Junction R-6 27.25 
and R-7 

Not used 

Sweep Gen. 
Freq. Mc. 

Not used 

9 Junction R-6 22.8 
and R-7 

Not used 

10 Junction R-6 23.9 
and R-7 

Not used 

11 Junction R-6 26.0 
and R-7 

12 Junction R-6 24.5 
and R-7 

Not used 

Connect C t 
Oscilloscope to Voltmeter to 

Not used 

NOTE: 

Not used Junction R-41 
and R-43 

Not used 

Not used 

Not used 

Not used 

Not used 

Not used 

Junction of L-8 
and  R-51 

Junction of L-8 
and R-51 

Junction of L-8 
and R-51  

Junction of L-8 
and R-51  

Junction of L-8 
and R-51 

Junction of L-8 
and R-51 

Not used Junction of L-8 
and R-51 

Miscell  
Connections and 

Instructions 

Set "Station Selectoi-7" 
switch to channel 13 

Meter on 3 volt scale 

Me-ter on 3 volt scale 

Meter on 3 volt scale 

Adjust 

Adjust " Picture" control 
for —3 volts reading on 

Voltmeter 

T-1 (top) for min. 
on meter 

T-5 for min. 

_ 
T-10 (bottom) 

for min. 

T-1 (bottom) for max. 

L-5 (top chassis) 
for max. 

T-10 (top -Chassis) 
for max. 

L-7 (top chassis) 
for max. 

Refer to 

Fig. 15 

Fig. 14 
Fig. 15  

Fig. 14 
Fig. 15 

Fig. 9 
Figs. 14-15 

Fig. 15 

Fig. 14 
Fig. 15 

Fig. 14 
Fig. 15 

Fig. 14 
Fig. 15 

Oscillation may occur if the i-f section is badly out of alignment. This will be evidenced by a meter reading in excess of 3 volts and is caused by the "staggered" i-f stages 
being tuned to approximately the same frequency. If this condition is encountered, adjust the core studs of T-1 (bottom) L-5, T-10 and L-7 until oscillation ceases. Oscil-
lation may not be encountered until proceeding with steps 9, 10, or 11. 

24 5 VC 

GmNI 

T -5 

21.25 MC 
(ADJ Too, ANN ORTPul 
IN Piz CHANNEL) 

T - 9 

TRANS 
POWER 

CAI, FOR 

L - 5 --fre 

23.9 RC 

Am Jr. GARD 

21.25 MC 
(47., PCA MIN. OUTPuT 

444,9 
TEST POINT 

JUNCTION R-6 & R•7 

L-8 

Fig. 14 — Top Chassis Video I- F Adjustments 

RETOUCHING OF PICTURE I-F ADJUSTMENTS —The picture i-f 
response curve varies somewhat with change of bias and 
for this reason it should be aligned with approximately 
the same signal input as it will receive in operation. 

If the receiver is located at the edge of the service area, 
it should be aligned with approximately -- I volt i-f grid 
bias. However, for normal conditions, (signals of 1000 
microvolts or greater), it is recommended that the picture 
i-f be aligned with a grid bias of —3 volts. Set the picture 
control for —3 volts at the junction of R-41 and R-43. 

Connect the r-f sweep generator to the junction of R-6 
and R-7. See Figure 14. 

Loosely couple the signal generator to the sweep gen-
erator leads and feed in the 25.75 megacycles i-f picture 
carrier marker and a 23 megacycles marker. 

Connect the oscilloscope across the picture detector 
load resistor R-51. 

Set the channel switch to channel (between 1 and 6) 
found to have the best response. 

T-9 
POWER 

TRANS. 

ADJUS r "PICTURE -

CONTROL FOR -3 VOLTS 

TO CHASSIS DURING 

I • F AL IGNMEN 

2.7475 

Fig 1.5 — Bottom Chassis Video I- F Adjustments 

HIGH VOLTAGE VOLTAGE WINDING f 
PRIMARr WINDING ---

SECONDARY WINDING i  II 
HEEL- FIL WINDING 

Set the sweep output to produce approximately .3 volt 
peak to peak across the picture detector load resistor. 

On final adjustment the picture carrier marker must 
be at approximately 45% down. The curve must be 
approximately flat topped and with the 23 mc marker 
.at 10% down. 

21.25 

23 
25.75 MC 

45% 

23 
45 % 

- J3 V 

T8-2544 

TERMINAL 00ARD 

wro '1 

3 

\ 2 

DRESS LEADS 

FROM WIND NOS 

IN THE CLEAR, 

AS SHOWN ' 

Fig. 16 — Transformer Winding Leads 

SENSITIVITY CHECK —A comparative sensitivity check cun be 
made by operating the receiver on a weak signal from a 
television station and comparing the picture and sound 
obtained to that obtained on other receivers under the 
same conditions. 

This weak signal can be obtained by connecting the 
shop antenna to the receiver through an attenuator pad 
of the type shown in Figure 17. The number of stages in 
the pad depends upon the signal strength available at 
the antenna. A sufficient number of stages should be in-
serted so that a somewhat less than normal contrast picture 
is obtained when the picture control is at the maximum 
clockwise position. 

Only carbon type resistors should be used to construct 
the attenuator pad. Since many of the low value molded 
resistors generally available are of wire wound construc-
• tion, it is advisable to break and examine one of each 
type of resistor used in order to determine its construction. 

RESPONSE CURVES — The R-F response curves shown in Figure 
18 were taken from a production set. Although these curves 
ore typical, some variations can be expected. 

MODEL 914.14G-3 0 2 8A 

120 120 120 

ro 
4NTENNA 

Fig. 17 --Attenuator Pad 

The response curves are shown in the classical manner 
of presentation, that is with response up and low frequency 
to the left. The manner in which they will be seen in á 
given test set-up will depend upon the characteristics of 
the oscilloscope and the sweep generator. These curves 
may be observed by connecting the sweep and marker 
generators to the antenna input and connecting the oscil-
loscope between the test point (see figure 14) and chassis. 

PIS 

CARRIER 

SOUND 

CARRIER 

Fig. 18 — Response Curves 

CHANNEL 

8 

CHANNEL 

2 

TA -2446 

CRITICAL LEAD DRESS-
1. Do not permit any strains to be placed on the leads 

of R-68, R-59, R-63, R-62, R-58, R-6I, R-67 and R-64. 
Do not permit these resistors to be exposed to the heat 
of a soldering iron any more than is absolutely neces-
sary. 

2. Dress the temperature compensating resistor R-64 ap-
proximately one quarter inch from the power trans-
former and the chassis. 

3. Dress all video coupling capacitors and peaking coils 
up and away from the chassis. 

4. Contact between the R-F oscillator frequency adjust-
ment screws and the oscillator coils on channel switch 
outlets must be avoided. 

5. Dress T-8 winding leads as shown in Figure 16. 

©John F. Rider 
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T-5 
_. Le I.FAF" 

eU'ik 

8BA6 
• • 44,eoe• 

6,3 
1HEE, 568.n 

C 25 
500 wur 

500 8,14f 

6AV6 

 10e- Orr 

L-9 
rbo • rel !OM 

Lltitei 00, 

12AT7 
dady•FY 0. I &P.R. 

T-15 

Ile •,• 

‘r• 

5 

IVE 

4E4 NOTE 
L-2 COIL WINDINGS FOR vueui 

At. ,Nr,••••ct NEsIstANCES ARE NOT SNOrEN HAVE 
A DE 6(515 681(601 1605 LNAN 

L-8  

  0 0 0 00 0 
L-8 àe.,• ewe, . 

5Y3-GT 

•I‘td• 

3 5.rel• SCCl/01, 
V1f11,1"0 DO. 
FPOPIr OF 

DRIVE CORD REPLACEMENT 

Replacement of the drive cord may be 
accomplished as shown in the illustra-

tion. For this purpose use the new drive 
cord assembly listed in the Replace-

ment Parts List. Turn the gang con-

denser until the plates are fully 

meshed. Then install the string as 

1400N 

C-506 • C 50B 
40 S AO 
480 , 

C 
100 
Nuf 

erro••0 

Seerrree 
ste 

••••• 

68A6 

J 

T-3 

6BA6 
JP.10/01“ 

6WNE 
 el.41 

R 36 
47C An 

....a:: 4 

c077—..o, he c ? F 

5.= Oft 615 41 24," 

C•5 , 03  LIEG. c-os  

611.041, .., 1 01 4 
to.••ot 

1, 26 

E-54 
02 uf.T 

OJO 

032 
8200N 

TUBE SOCKET VOLTAGES 

W33 

6AV6 

la )4 
210, 

Socket voltages are shown on the schematic diagram at the 
tube socket terminals. All voltages are between the socket 
terminal and chassis ground. Plate, screen and cathode 
voltages were taken with a 1000 ohm-per-volt meter with 
a 300 volt scale used for plate and screen voltages. Audio 
grid voltages were read with a vacuum tube volt-meter. 
Conditions of measurement are: 

Line voltage  117 Volts AC 

Signal Input  None 

A variation of -± 10% is usual1y permissible. 

shown, winding three turns clockwise 

around the tuning shaft with the turns 

progressing away from the chassis. 

After the cord is installed, rotate the 

tuning shaft several times in order to 

take up any slack in the cord. 
693-2421 

POINTER CLAMP 

GANG CONDENSER 
IN FULLY CLOSED 

POSITION. 

DRIVE CORD STRINGING 

SEC. ADJ. 

PRI. 
ADJ. 
7 

6AL5 ,c,ccrpf 

21 6600, 
18 

21y, 

IC le 
wr 5000 6K6-GT 
Loa " 

6K6-GT 

1.6 

-201 6800, 

T-7 

6BA6 
Df )4•I444F IVA 

12AT7 6AV6 
,is o$(4%.SXI19' Sr 0 
MC!, 

Sreet 

INTER-
CHASSIS 
TV ANT. 
RECEPTACL 

Jews,. 
8AV6 61l6-GT 

OUTPur 

5Y3-GT 
Ref FIF,4,1 

SST IF. .14I.F4I. MD OW 4.• ..-* F4, DE rtcro•   
ISBA6 66A6 

RECTVEPTACLE 
AC 

4E11  

6AL5 

• 

qr / 

t3  

DIPOLE ANTENNA PHONO INPUT ▪ PHONO 
CONNECTIONS. TV AUDIO INPUT MOTOR SOCKET A 
EXTERNAL •••• 

TUBE LAYOUT 

RADIO MISCELLANEOUS DATA 

4KAM LOOP ANT 

C-48 
AM ANT. 
TRIMMER 

0 

o ld 

âfe 

C-29 
AM /NTERSTAGE 

TRIMMER 

C-35 
FM OSC.TRIMMER 

C-33 
AM OSC. 
TRIMMER 

T-1 
1ST FM I.F. 

()SEC. 
ADJ. 

T-2 
I ST AM I t PRI. 

ADJ. 

  PRI.   SEC. 
®ADJ. 

SHIELD 

C-47 
FM ANT. TRIMMER 

C-32 
FM MT ERSTAGE TRIMMER 

GANG 
COND. 

T-4 
2ND AM 
/.F 

SEC. 
1 ADJ. 

PRI. 
ADJ. 

T-3 
2 ND FM I.F 

TRIMMER POSITIONS 

SEC. ADJ. 

T-5 
DISCRIMINATOR 

PRI. ADJ. 

seal 

A92-2487  
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RADIO 

ALIGNMENT PROCEDURE 

AM STAGES 
The following is required for aligning, 

An All Wave Signal Generator Which Will Provide an Accurately 
Calibrated Signal at the Test Frequencies as Listed. 

Output Indicating Meter, Non-Metallic Screwdriver, Dummy Antennas 

-.1 mf, 200 mmf. 

Volume Control-Maximum oil Adjustments. 

Connect Rodio Chassis to Ground Post of Signal Generator with a 
Short Heavy Lead. 

Allow Chassis and Signal Generator to ' Heat Up" for Several 
Minutes. 

SIGNAL GENERATOR 

I-F 

Broadcast 

FREQUENCY 

SETTING 

455 kc 

1620 kc 

1400 kc 

1400 kc 

CONNECT 

GENERATOR 

OUTPUT TO 

THROUGH BAND 
DUMMY SWITCH 

ANTENNA SETTING 

GANG 
CONDENSER 
SETTING 

ADJUST 
ADJUST 
FOR 

12AT7 .1 mf Broadcast Rotor Fully Open 2nd I-F Pri. & Sec. 1 
Pin 7 and Chassis lut I-F Pri. & Sec. 3 

Antenna 200 mmf Broadcast Rotor Fully Open Broadcast Oscillator 
Lead and Ground 

& 2 
& 4 

Antenna 200 mmf Broadcast 
Lead and Ground I Turn Rotor to Max. Output 

Antenna 200 mmf Broadcast Set pointer to 
Lead and Ground 1400 kc See Note A 

C-331 

Broadcast Interstage C-29 

Loop Trimmer C-48 

No e A-If the pointer it not at 1400 KC on dial, reset pointer at the 1400 KC mark on the dial scale. 

FM STAGES 
The following equipment is required for aligning: 

An accurately calibrated signal generator providing unmod 

ulated signals at the test frequencies listed below. 
Non-metallic screwdriver. 
Dummy Antennas and I-F Loading Resistor-.01 mf, 300 ohms 

and 1000 ohms. 

SIGNAL GENERATOR 

FREQUENCY 
SETTING 

Discrim- 10.7 MC 

matar _1  Note  

I-F 

Discrim-
inator  

10.7 MC 
Note B  

10.7 MC 
Note F 

10.7 MC 
Note F 

THROUGH 
CONNECT DUMMY 
GENERATOR ANTENNA 

OUTPUT TO I 

6BA6 2-nd 1-F Pin 1 mf 

  and  Chassis P 

6BA6 2nd I-F Pin 1 I .01 mf 

and Chassis 

6BA6 1st I-F Pin 1 
and Chassis 

6BA6 1st I-F Pin 1 
and Chassis 

.01 mf 

.01 mf 

BAND 

SWITCH 
SETTING 

Maximum 
Output 

Zero center scale DC vacuum tube voltmeter having a range of 
approximately 3 volts. 
(If a zero center scale meter is not available, a standard scale 

vacuum tube voltmeter may be used by reversing the meter connec-
tions for negative readings.) 
Allow chassis and signal generator to warm up for  several minutes. 

GANG 
CONDENSER 
SETTING 

Fm 

FM 

FM 

Rotor Fully Open 

Rotor Fully Open 

Rotor Fully Open 

FM Rotor Fully Open 

ADJUST 

Disc. Pri. 5 

Note A _ 
Disc. Sec. 6 

_ _Note C 

2nd I-F Pri. Note A 

and D 7 
2nd I-F Sec. Note A 

and E 8 

10.7 MC 
Note F 

6BA6 1st I-F Pin 1 
and Chassis 

10.7 MC 
Note F 

FM-RF Gang Condenser 
terminal 

.01 mf FM Rotor Fully Open 

.01 mf FM Rotor Fully Open 

ADJUST 
FOR 

Maximum 
Deflection _ 

Zero Center 

Maximum 

Deflection 

Disc. Pri, 5 

Note A  

Disc, Sec. 6 
Note C 

1st I-F Pri. 9 
1st I-F Sec. 10 
Notes A, D & E 

108.4 

R- F & Osc. Note H 

104.5 

104.5 

Disconnect dipole 

and connect gen. 

orator to dipole 

terminals with re-

sistor in series 

connected to ter-

minal No. 1, 

Recheck I-F Adjustments in order given 

300 ohms FM Rotor Fully Open 

300 ohms FM 

300 ohms FM 

Tune Rotor for Max. 
AVC voltage 

Tune Rotor for Max. 
AVC voltage 

Recheck R-F and Osc. Adjustments in order given 

Oscillator C-35 
Note G 

FM Interstoge 

C-32 

Ant. C-47 

NOTE A-Test Equipment connections ore as given in the table. The 

zero center scale DC vacuum tube voltmeter is to be con-

- nected between chassis ground and the AVC line at the 
junction of resistor R-22 and condenser C-18 for all ad-

justments except the discriminator secondary adjustment, 
for which See Note C. 

NOTE B-A signal of . 1 volt must be fed into the receiver for this 
adjustment. 

NOTE C-Disconnect zero center DC vacuum tube voltmeter from 
AVC and connect to junction of R-18 and C-62. Adjust 

for zero voltage indication. 

Maximum 
Deflection 

Zero Center 

Maximum 
Deflection 

Maximum 
Deflection 

Maximum 
Deflection 

Maximum 
Deflection 

NOTE 0-Before adjusting Pri. core connect 1000 ohm load resistor 
across the 2nd I.F. secondary terminals. Input may have 

to be increased to . 1 volt if receiver is badly mis-aligned. 
NOTE E-Disconnect 1000 ohm load resistor from secondary ter-

mina's and connect ocross the 2nd I.F. primary terminals. 
Input may have to be increased to . 1 volt if receiver is 
badly mis-aligned. 

NOTE F- Input can be reduced to 10,000 microvolts. 
NOTE G-Oscillator frequency above signal frequency. 

NOTE H-Remove the 1000 ohm load resistor before attempting to 
check the R-F and oscillator adjustments. 

MODEL 94WG-3028A 
REPLACEMENT PARTS INFORMATION 

HOW TO ORDER PARTS - Should it be necessary to write us or to order any repair parts, it is important that the com-
plete model number which appears on the label attached to the rear of the chassis be specified. 

REPLACEMENT PARTS LIST 

Ref. No. Part No. Description in Used 
S-25A5 R-F TUNER ASSEMBLY 

C-1 I 
C-2 

C-4 
C-9 

C-11 47X554 680 mmf 
C-31 
C-35 
C-36 
C-88 

C-3 
C-5 

•C-6 

47X487 25 mmf 

0.25 mmf 

C-7 47X552 15 mmf 

•C-8 3 mmf 

C-10 l 
C-89 ! 47X537 5300 mmf 

C-90 

"C-12 62 mmf 

*C-32 0.5 mmf 

*C-33 1.5 mmf 

*C-34 0.68 mmf 

C-44 47X534 270 mmf 

C.91 47X545 1500 mmf 

•C-92 

R-1 I 
R-2 ! 
R 3 I 885102 1000 Ohm 0.5 W Carb:n 

R-38 l 

R.4 885333 33 K Ohm 

R-5 885103 10 K Ohm 

R-6 885823 82 K Ohm 

R-7 885105 1 meg. 

R-21 885471 470 Ohm 

R-22 B85223 22 K Ohm 

R-23 885823 82 K Ohm 

R.24 B85183 18 K Ohm 

R-25 E85472 4.7 K Ohm 

4.7 C85582 6800 Ohm 

Ceramk 

1.-1 9A2033 

T-1 9A2335 

*T-11 Port cf R-F Tuner 

9 

Ceramic 2 

Ceramic   1 

Ceramic 1 

Ceramic 

Ceramic  3 

Ceramic 

Ceram.c 

Ceramk 

Ceramic 

Molded Mica 

Ceramk 

Fine Tun'ng 

4 

0.5 W Carbon 1 

0.5 W Carbon 1 

0.5 W Carbon 1 

0.5 W Carbon 1 

0.5 W Carbon 1 

0.5 W Carbon 1 

0.5 W Carbon 1 

0.5 W Carbon 1 

0.5 W Carbon 1 

1.0 W Carbon 1 

Fi!ament Choke 1 

Converter Transfcrmor 1 

*PARTS ARE NOT INTERCHANGEABLE - COMPLETE TUNER 
ASSEMBLY MUST BE ORDERED. 

CAPACITORS 

C 
C--1136 1 

C-18 
C-22 
C-47 47X545 1500 mmf. 
C-48 
C-49 
C-50 
C-52 

C-14 
C-15 

Ceramic 

Part of T-2 ( Sound I- F Trans) 

C.17 057103 .01 400 V Tubular  

C-19 
C-20 Part of T-3 ( Sound Disc. Trans.) 
C-21 

C-23 
C-37 
C-38 

C-40 

9 

47X534 270 mmf 1000 V Molded Mica 4 

C-39 Part of T-5 / Cathode Trap) 

C-41 
C-42 
C-60 067503 .05 mf 400 V Tubular  4 

C-70 

Ref. No. Part Na. Description 
Qty. Used 

In Set 

C-43 
C-46 
C-58 D65254 .25 mf 400 V Tubular.. 5 
C-66 
C-81 

C-51 472(546 100 mmf Ceramic  1 

C-53 47X542 10 mmf 503 V Molded Mica   1 

C-54 'I 
47X532 120 mmf 1000 V Molded Mica 2 

C.56 

C-55A 1 10-160 mmf 
C-55B 17A259 40-370 mmf Trimmer  
C-55C J 40-370 mmf 

C-57 1 
F66202 .002 mf 600 V Tubular 

C-72 I 

C-59 D65203 .02 mf 400 V Tubular 

C-61 47X536 180 mmf 1000 V Molded Mica.. 1 

C-62 47X531 2200 mmf 1000 V Molded Mica 1 

C-63 I 
47X535 390 mmf 1000 V Molded Mica. . 2 

C-71 ç 

C-64 47X541 47 mmf 500 V Molded Mica  1 

C-65A 1 10 mf 450 V 
C-65B 45X371 30 mf à00 V Dry Electrolytic 1 
C-65C I 30 mf 400 V 

C-67 47X544 100 mmf 1000 V Molded Mica 1 

C-68 
C-94 

F67533 

C-69 46%408 

D65502 
C-73 
C-74 

C-75 
C-82 

C-76 47X530 500 mmf High Voltage Ceramic 1 

C-77 47X533 5 mmf 1500 V Molded Mico 1 

C-78A  45X369 10 mf 450 V  80 mf 450 V Dry Electrolytic 1 
C-78B  

C-79 47X543 4700 mmf 500 V Molded Mica 1 

.05 mf 

.035 mf 

.005 mf 

600 V Tubular . 2 

1000 V Tubular . 

400 V Tubular 2 

46X409 . 1 mf 

C-80A 1 
C-80B 45X370 
C-80C J 

cm? 
C-84 ( 

C-85A 5 
C-85B 

C-86 

C-87A 
( 45X368 C-871/1  

C-93 

R-8 884820 

R-9 B84122 

R-10 885474 

R-11 / 
R-79 S 

R-12 .1 
R-44 
R-45 
R-48 

R-50 
R-108 I 

R-13 / 
R-14 1 

R-15 

R-26 I 
R-28 I 

130 mf 
40 mf 
40 mf 

1000 V Tubular  2 

50 V 
450 V Dry Electrolytic 1 
150 V 

46X410 .01 mf 400 V Molded Paper.. 2 

10 mf 350 V 
45X367 Dry Electrolytic 1 

40 mf 450 V 

Part of Deflection Yoke Assembly 

1000 mf 
250 mf 

6 V 
10 V 

Dry Electrolytic 

Part of T-10 

RESISTORS 

Ohms 

82 

1200 

470 K 

B85223 22 K 

Watts 

0.5 Carbon 

0.5 Carbon 

0.5 Carbon  

0.5 Carbon 2 

B85102 1000 0.5 Carbon 6 

1383104 

43)(239 

1384390 

100 K 

5.1 

39 

0.5 

0.5 

0.5 

Carbon 

Wirewound 

Carbon 

2 

1 

2 

0
2
-
9
 
3
9
V
d
 A
l
 

CI
II

VM
 
A
1
1
3
1
4
1
0
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R 51 883472 4700 U.S Carbon 1 L-21 9A2050 Focus Coil 1 
R-52 Part of L-13 1 CAPi.CITORS C-57 F66602 .006 mf 600 V Tubular ". 1 T-6 53X286 Power Transformer 

R.53 I 883332 3300 0.5 Carbon 2 L-22 52X87 Filter Choke T-2 9A1986 Sound I-F Transformer 1 C-1 14A207 Gang Condenser 1 C-58 866502 .005 mf 200 V Tubular.. . 1 T•7 51X142 Output Transformer T-8 9A1972 "V Range Loop Antenna 1 1 R-55 1 
T-3 9A2049 Sound Disc. Transformer 1 C-6 1 Molded Mica 1 

B85470 47 0.5 Carbon 2 C-25 1 47X496 500 mmf Ceramic   4 C-62 47X492 2700 mmf 
T-5 9A1985 Cathode Trap Transformer 1 C-26 I. 

R-57 884154 150 K 0.5 Carbon 1 
T.6 54X4 Vertical Oscillator Transformer 1 C-45 j RESISTORS 

S-25X39 Dial Bracket Assembly 
R-59 883564 560 K 0.5 Carbon 

S-58X27 Diol Assembly .. 1 
T-7 51X140 Vertical Output Transformer 1 C-2 Watts 

R-80 i 884822 8200 0.5 Carbon 3 H. V. Trans. 1 C-9 R-10 B85105 1 meg. R-22 j Ohms 0.5 Carbon 

28X113 Tension Spring ( Drive Cord) .. 11 

R-60 I T-8 53X296 Horizontal Output 8. C-3 C-7 R-1 1 
3 58X723 Dial Gloss . 1 

R-81 I 
R•61 31(31104 100 K 0.5 Carbon 1 T.9 53X297 Power Transformer 1 C-13 10X54 Drive Cord Assembly „ C-16 47X537 5300 mmf Ceramic . . 11 R-2 1 1 
R 62 C83104 100 K 1.0 Carbon 1 T-10 9A1982 2nd Pic I- F Transformer . 1 C-17 R-12 Í• B83680 68 0.5 Carbon.. 3 15X246 Pointer .. 

26X512 Drive Shaft . 1 R-63 884184 180 K 0.5 Carbon 1 MISCELLANEOUS C-18 R-15 j 

-64 34A1 30 K 0.25 Temp. Comp. 1 5 25A5 R- F Tuner Assembly I C 7A103 No. 47 Pilot Light 1 R C-19 

R-é5 B83124 120 K 0.5 Carbon  1 -27 R-3 1 2 
7A199 Pilot Light Socket Assembly 31 9A2048 Def'ection Yoke AssembIy 1 C-65 R-11 1 884563 56K 0.5 Carbon 

R-66 1 50 K Horizontal and MISCELLANEOUS 
78X2 1 R-4 I 

1 1 

R-31 Part of L9 25X1595 Top Bracket 1 
R 32 I TRANSFORMERS AND COILS 25X1598 Middle Bracket   1 C-41 
R-54 ! L-5 I 25A1047 Support Assembly Focus I I (-43 1 Part of T-4 2nd I-F Trans. (AM) 

9A1980 1st and 3rd Pic IF. Coil 2 25A1049 Stud Assembly f coil ) 1 
R-71 I 885105 1 meg. 0.5 Carbon 4 1.7 1 C-44A ) TRANSFORMERS AND COILS 

20X1557 Wing Nut I I 3 47X112 50-50 mmf Dual Mica  1 
R-74 I C-44B 1 L-1 I ts ) 9A1979 Peaking Coil 2 8X191 Mask . 1 1 L-5 ) 35A5 R. F. Choke 2 
R-33 C84332 3300 1.0 Carbon 1 L-10 ç C-48 17A235 2-24 mmf Trimmer  1 

16X132 Fuse 13 amperes 250 volts , 1 L-2 9A2025 Interstage Coil (AM) 1 R 34 B84471 470 0.5 Carbon 1 
R-35 Port of L-11 9A1978 Peaking Coil 2 C-53A 1 40 mf 450 V L-3 9A2024 lnterstage Coil ( FM) 1 L-11 { 
K.36 I 500 K Brightness and 16X133 Fuse ( lx ampere 250 volts) 1 C-53 B i. C-53C 45X374 40 mf 40 mf 457 V Dry Electrolytic 1 

25 V L-4 9A2022 Oscillator Coll (AM) 1 
78X1 1.- 13 9A1977 Peaking Coil 

R-47 1 10 K Contrast Control 1 16X131 Fuse Holder 1 L-6 9A1881 Filament Choke   1 
R-37 B85104 100 K 0.5 Carbon 1 L-14 9A1984 Transformer ( Synchronization C-52 F66103 .01 mf 600 V Tubular . ... 1 

L-7 9A2023 Oscillator Coil ( FM) 1 
Guide) 

R-41 1 C-53 47X468 220 mmf Ceramic 1 18 35A7 Mixer Choke (FM) 1 
R-67 ¡ 884103 10 K 0.5 Carbon 3 L-15 9A1976 Width Control Coil 

1.-9 9A2027 1 

C-59 1 F66203 .02 mf 600 V Tubular 2 T-1 9A2043 A1sntteln-Fna TrCanisi. (FM) 1 R 83 I 1-16 9A1981 Coil ( Horizontal Linearity) 1 REPLACEMENT PARTS LIST C-54 1 

R-42 B83153 15 K 0.5 Carbon 1 
L-17 RADIO PARTS T-2 9A2029 1st I-F Trans. (AM) 1 

R-43 884123 12 K 0.5 Carbon 1 1-18 Port of 9A2048 Deflection Yoke C-55 / 
F66102 .001 mf 600 V Tubular 2 T-3 9A2030 2nd I-F Trans. ( FM) 1 

R-46 884102 1000 0.5 Carbon 1 L-19 I Assembly ( See Miscellaneous) C-60 1. 

R-49 884151 150 0.5 Carbon 1 L.20 I Ref. No. Peet No. Descript:on Qty. Used in Set C-56 866203 .02 mf 200 V Tubular 1 T.4 
T-5 9A2042 2nd I-F Trans. (AM) 

9A1970 Discriminator Coil 1 1 

R-58 C83335 3.3 Meg. 1.0 Carbon 1 

R-90 I 1 meg. Vertical Hod Control 1 6A306 Anode Connector C-4 47X497 100 mmf Ceramic  1 

TELEVISION PARTS TELEVISION PARTS 

Qty. Used 
Ref. No. Part No. Description in Set 

REPLACEMENT PARTS LIST (Continued) REPLACEMENT PARTS LIST (Continued) 

RADIO PARTS 

Ref. No. Part No. Description wrn. Usted Qty. Used Qty. Used Qty. Used 
Ref. No. Port No. Description in Set Ref. No. Port No. Description in Set Ref. No. Port No. Description in Set 

B83562 5600 0.5 Carbon 2 R.105 77X2 25 Vertical Centering 1 25A1056 Hood Assembly ! 1 
R-29 1 C-38 1 R-30 D83561 560 2.0 Carbon  

R 106 77X5 20 Horizontal Centering 1 20X1558 Wing Screw I Def. Yoke .1 3 C-39 1 Part of T-2 1st I-F Trans. (AM) 
R-30 I 25X1630 Support Bracket I 1 B83682 6800 0.5 Carbon 2 R-32 B84822 8200 0.5 Carbon .. 1 
R-78 I 

C-40 866503 .05 mf 200 V Tubular  1 

DIAL AND DRIVE ASSEMBLY 

R-6 1 12A490 12" PM Speaker 1 
R-68 C84274 270 K 1.0 Carbon • 1 28X560 Spring (Anode Connector) 1 C-5 47X499 47 mmf Ceramic 1 R-8 j B84102 1000 11.5 Carbon 4 

3A304 Phono Motor Socket 1 
R-69 C84124 120 K 1.0 Carbon 1 2.A428 Tube Socket IMIricsture 7 R-13 l 
R-70 C84820 82 1.0 Carbon 1 C-8 47X498 47 mmf Ceramic 1 3A305 Socket - Single Pin 2 

3A443 Tube Socket (9 pin) 1 R-5 885104 100K 0.5 Carbon 1 3A435 Tube Socket - Octal 
R-7.3 C85473 47 K 1.0 Carbon 1 C-10 / 

3A444 Tube Socket ( Ceramic, 1 Part of T-1 1st I.F. Trans. (FM) (8 prong) molded .. 3 
R-75 C84472 4700 1.0 Carbon :1 C-69 1 R-7 884103 10K 0.5 Carbon 1 
R-76 43X233 3.6 0.5 Wirewound 1 3A445 Tube Socket ( Octal, 5 3A436 Tube Socket ( for 12AT7) 1 

C-11 I R.9 B85225 2.2 meg. 0.5 Carbon 1 32X388 Tube Shield (for 12AT7) 1 
8-77 884395 3.9 meg. 0.5 Carbon 1 3A448 Socket ( Hi-Voltage Capacitor) 1 C-28 1. 47X553 100 mmf Ceramic . 2 

32X390 Tube Shield (6AV6)   1 
R-82 C85105 1 meg. 1.0 Carbon 1 13X614 Tube Socket ( Ki nescope) 1 C-14 46X328 .01 mf 120 V Tubular  . 1 3A441 Tube Socket ( miniature) 6 R-14 B85473 47K 0.5 Carbon 1 

R 84 884564 560 K 0.5 Carbon 1 4X1063 Screen Escutcheon 1 R-16 C84393 39K 1.0 Carbon 1 
R-85 884563 56 K 0.5 Carbon I C-15 Part of 1.3 2nd I.F. Trans. ( FM) 2A392 Band Switch 1 

17X104 Pin Crystal 1 ' R-17 885222 2200 0.5 Carbon 1 13X546 Line Ccrd and Plug Assembly 1 
R-86 77X3 2.5 meg • Height Control 1 C-21 Part of T-5 Discriminator Trans. 1 
R 87 884155 1.5 meg. 0.5 Carbon 1 4X1028 Escutcheon (Channel I R-18 884273 27K 0.5 Carbon 1 4X1049 Escutcheon 

10A713 Knob .. 4 
R 88 885685 6.8 meg. 0.5 Carbon 1 4X1029 Escutcheon ( Pla'n. 2 C-22 1 C-24 I R-19 43X233 3.6 0.5 Wire Wound 1 6X67 Rubber Grommets 4 

R 89 883105 1 meg. 0.5 Carbon 1 10A717 Knob ( Fine Tur.:ng 1 C-31 I 47X501 68 terni Ceramic  5 30X547 Line Cord Clomp 1 

we 88à682 6800 0.5 Carbon.. 3 6A307 TV AC Receptacle .. 1 R-91 884104 100 K 0.5 Carbon 1 C.51 I R 20 I 

1 R-36 6A308 TV Antenna Receptacle R-92 884561 560 0.5 Carbon 1 10A714 Knob (Brightness 8. Mori:o 1 2 C-66 1 R-21 r. 

R•93 77X4 5000 Vertical Lin C-23 45X361 5 mf 100 V Dry Electrolytic 1 7A185 Socket Assembly ( Record 10A716 Knob (Contrast 8. Vertical, 2 R-23 43X242 1400 5.0 Wire Wound 1 Control 1 Comp.) 
C-29 

R 94 885225 2.2 rneg. 0.5 Carbon 1 10A718 Knob ( Channel Tuning 1 C-32 R-24 1 

R 95 884392 3900 0.5 Carbon 1  885474 470K 0.5 C-33 Carbon... Part of Gang Condenser R-31 I . . 4 
12 96 C85222 2200 1.0 Carbon 1 32X379 Tube Shield 4 C-47 R-35 r 

R-38 I 
8971 14X449 Ventilator Grille ( Metal) 1 C-30 47X552 15 mmf Ceramic Port of Vertical Yoke 
R-98 I R-25 36X380 .5 meg. Volume Control 1 V-27278 Motor Assembly, 60 Cycles 

Wirewound 1 R- 99A f 43X244 700 20 14X452 Ventilator Grille ( Lack 1 C-34 47X516 20 mmf Ceramic 2 105-125 Volts AC R-26 B85153 15K 0.5 Carbon  1 
R•998 1 510 20 C-61 Shure P-77 Crystal Cartridge 
R.100A 2830 10 $3M Socket Assembly ( H. V. Rectifier) 1 C-35 26A489 1-8 mmf Trimmer Assembly 1 R-27 40X285 3 meg. Tone Control 1 Needle, Microgroove ( Red) 
R- 100B I 43X243 30 0.8 Voltage Divider 1 Needle, Regular 
R.100C • 85 2.0 S-32X4 Line Cord and Shield Assembly 1 C-36 47X549 5 rnmf Ceramic  2 R-28 ) 885106 10 meg. 0.5 Carbon... 2 

5-25X42 Rubb, 5 rip and Bracket Assembly C-67 R-33 1 R 101 C84390 39 1.0 Carbon 1 

R.103 C85681 680 1.0 Carbon 1 C-37 IR-29 I 
R•104 77X7 7500 Focus Conrol 5 F66403 .04 mf 600 V Tubular  2 885274 270K 0.5 Corbon... 2•13X644 R F Cable and Terminal Assembly 1 C-42 R-34 I 

TYPE V-28A163 RECORD CHANGER PARTS 

(When ordering needles, specify part num-

ber and letter stomped on cartridge) 
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R-1 

R.2 
lO 

680 

FNMel 
SNIELD 

To Ty ANTENNA 
RECEPTACLE ON 
43310/0 CNASSIS 

C.2 
680 

wor. 

o  
A NC   

V - I 

GAGS 
R-F 

T-11 C.3 

o 
NC 

680 

• 
11-1, UNIT 

C-6 
0.25 
1161F 

C.32 

0.5 

C 33 
I 5 

R.24 
Ib K 

S-3 

C-10 
5000 

R-25 
47 

R8n1 

1C-34 

0.68 

6AB4 

V-3 

6AB4 
OSC. 

C.I1 
680 

PINE 
TUNIA4 

C-928 

R21 R.22 
410 22 

C.926 
1 V-4 eBA6 6AU6 T-3 6AL5 8-6 

R.I07 •UND I-F 2 NO SOUND I-F SOUND DISC _ _ L-PL4 Let _ R 100 SOUND DISC. 
R-14 

C-6 sue I 

C-66 
680 

- 
C.I2 

62; 

r-i-
CONY. TRANS. 

C 9 • 

1500; RIK38 

3 

6AG5 

o 

000 

000 `-

o• 
OSE. 

C 89 
501 

101 

yAC 

R cl 
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500 

T R8 82 

• V 
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v-9 6AG5 C-37 
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MC. R.27 

5600 

R-26 
39 
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V- I? B 

6/415 
LIMITER 

-0. , 

C.67 
100 p. 

• , 

R-73 R-74 
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150 14 

NORIZ. (- 56 C 57 

LOCKING 1-0-"i 
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R-64 
30 1‘ 

TEMP. 
COMP. 
RES. 

_ 

NORF.? HOLD 

R.65 5 3 
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SO K 
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N67 
10 /1 

se 

;A°. 

C-63 
3I 
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C 62 ww e R 69 
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12K1 12K3 

GENERAL INFORMATION 

Model Type of Set 

TV 

Chassis 

Used 

12T1 

1lTIB 

12T2 

12T3 

12K1 

12K1B 

12K2 

12K2B 

12K3 

12K3B 

Table-red-brn mahogany 

Table-limed oak 

Table -red-brn mahogany 

Table-red-brn mahogany 

Console-red-brn mahogany 

Console-limed oak 

Console-red-brn mahogany 

Console-limed oak 

Console-red-brn mahogany 

Console-limed oak 

TS-53 

TV CHASSIS Television chassis TS- 53 contains 19 tubes 

plus a 12-1/2" picture tube. The picture, 

sound, and scanning circuits, together with 

a selenium rectifier, voltage doubler "B" 

supply, are contained on a single chassis. 

TV TUNING RANGE - Channels 2 through 13 

TV IF FREQ - Channels 2 to 6: sound: 21.9 mc 

picture: 26.4 mc 

Channels 7 to 13: sound: 27. 3 mc 

picture: 22.8 mc 

NOTE: In late chassis, using TT- 13 tuner 

channels 11, 12, and 13: sound 21.9 mc, picture 26. 4 mc. 

12K2 

ANTENNAS - TV: table model; TA-6 "Bilt-In-Tenna" 

TV: console; TA-4 "Bilt-In-Tenna". Provi-

sionfor connection of an external antenna 
in both cases. 

TV ANTENNA IMPEDANCE - 300 ohms 

POWER SUPPLY - 117 volts, 60 cycle AC current only 

POWER CONSUMPTION - TV: 160 watts 

TV AUDIO OUTPUT - 4 watts 

TV CHASSIS TUBE COMPLEMENT - 

V-1 6CB6 

V-2 12AT7 

V-3 6AU6 

V-4 6AU6 

V-5 6AG5 

V-6 6AL5 

V-7 6AH6 

V-8 6AU6 
V-9 6AL5 

V-10. 6J5GT 

V-11 6V6GT 

V-12 6SN7GT 

V-13 6J5GT 

V-14 25L6GT 

V-15 6AL5 

V-16 6SN7GT 

V-17 6BQ6GT 

V-18 6W4GT 

V-19 1B3GT 

V-20 I2LP4 

RF Amplifier 

Mixer -Oscillator 

1st IF Amplifier 

2nd IF Amplifier 

3rd IF Amplifier 

Video Detector 

Video Amplifier 

Audio Driver-Limiter 

Ratio Detector 

Audio Amplifier 

Audio Output 

1st & 2nd Clippers 

Vertical Sweep Generator 
Vertical Sweep Output 

Phase Detector 

Horizontal Oscillator 

Horizontal Output & High Voltage 

Generator 

Damping Diode 

High Voltage Rectifier 
Picture Tube 

Operation of this receiver, outside its cabinet or with 

covers removed, involves a shock hazard from the power 

supplies. No work should be attempted on this receiver by 

anyone not thoroughly familiar with the precautions neces - 

sary when working on high voltage equipment. 

CATHODE RAY PICTURE TUBE HANDLING PRECAUTIONS 

Extreme care must be used in handling the picture tube. 

The tube is highly evacuated and, due to its large size, is 
subjected to a considerable atmospheric pressure. The 

handler should wear safety goggles and gloves for protec-

tion. Avoid nicking or scratching the glass by rough contact outer surface with a well insulated piece of wire. 

INSTALLATION AND OPERATING INSTRUCTIONS 

with other objects. 

Before removing glass tubes, discharge the capacity 
formed by the inner and outer aquadag coatings on the tube 

by shorting the anode contact on the side of the tube to the 

RECEIVER LOCATION malty, the arms should be extended on the low channels 

(2-6) and telescoped on the high channels ( 7-13). 

The receiver may be placed anywhere hi the room, but 

for greatest satisfaction it should be located: 

1. Away from any bright light that may fall directly on 

the screen or be reflected from it; this includes win-

dows and lamps. Some illumination in the room, off 

to one side, is desirable, however, to prevent eye-

strain. 

2. To provide comfortable viewing and ease of opera-

tion. 

3. At least one- inch away from a wall to allow for cab-

inet ventilation. This is very important. 

ANTENNAS 

The choice of television antenna depends entirely on the 

location of the receiver with respect to all television station 

transmitting antennas in the area. Maximum pick-up is ob-

tained when the receiving antenna is directly in line of sight 

with the transmitting antenna. 

"Bilt-In-Tenna". All receivers using the TS- 53 series 

television chassis are equipped with the Motorola "Bilt-In-

Tenna", mounted inside the cabinet, for use in good signal. 

areas. > 

When this antenna is used, the following precautions 

should be observed for best reception: 

1. In order to get maximum performance and satisfac-

tory pictures from the "Bilt-In-Tenna", ample sig-
nals from the television station must be present at 

the location of the receivers. Normally, the strength 

of the signals will vary throughout the room in which 

the receiver is located. For this reason, better pic-

tures will be obtained if the receiver is tried in all 

possible locations in the viewing room and is then 

placed where the clearest pictures are received from 

all stations. Avoid large >metallic objects, such as 

radiators, metal panels, etc. 

2. Lamps, vases and metallic objects, when placed on 
top of the receiver, may affect the eff:ciency of the 

"Bilt-In-Tenna". 

Indoor Antenna. If additional pick-up is necessary, an 

indoor antenna, placed on or near the receiver, may be used. 

The antenna should be rotated and the arms should be ad-

justed for best signal, with no ghosts or reflections.Nar-

Outdoor Antenna. The Motorola "Bilt-In-Tenna" or the 

indoor type antenna will give satisfactory reception in strong 

signal areas; but, if the receiver is located in a fringe or 

weak signal area, an outdoor antenna is recommended. 

In areas free of obstructions and reflections, within 

reasonable proximity to television transmitters, a dipole 

and reflector will prove satisfactory. Since such an antenna 

has a relatively small band coverage, a special antenna 

covering all twelve television channels should be used if it 

is desired to receive stations on channels of widely separa-

ted frequencies. 

Location of the antenna should be decided from the stand-
point of maximum signal pick-up. In general, the antenna 

should be broadside to the transmitting antenna and should 

be as high as possible. If a reflector is used, the antenna 
should be oriented so that the driver. element is closest ti' 

the station and the reflector farthest away. 

Locating the antenna and lead-in as far away as possible 

from highways, hospitals, doctors' offices, electrical ma-

chinery, etc. , will help to reduce noise pick-up from such 

sources. Also, it is desirable to keep the antenna at least 

six feet away from other antennas, metal roofs, gutters, or 

other metal objects to prevent unwanted reflections and 

shielding. 

Lead-in. Since the TS- 53 chassis is aesigned for 300 

ohms input, the standard 300 ohm twin lead line should be 

used for connecting the outside antenna to the receiver. 

Twisting the 'line one complete turn per foot of running 

length helps to reduce noise pick-up on the line. The lead-

in should be supported on stand-off insulators and kept tight 

enough to prevent mechanical damage through swaying. Avoid 
running the lead-in close to metal gutters, iron standpipes, 

etc. 

In areas of very strong signals, or where severe local 

electrical interference is encountered, 300 ohm shielded 

twin lead is recommended. The shield braid should be 

grounded. 

An approved lightning arrestor should be used. 

RECEIVER ANTENNA CONNECTION 

The antenna lead- into the television receiver is connec - 

ted to the two screws of the terminal strip on the rears of the 

cabinet. Disconnect the "Bilt-In-Tenna" leads from the 

terminal strip before attaching an external antenna lead-in. 

Sometimes reversing the lead-in connections at the recei-

ver may improve picture quality and overall performance. 

MODELS 12K1, 12K1B, 12K2, 12K2B, 
12K3, 12K3B, 12T1 12T.1B 12T2, 12T3,Ch. TS-53  
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OPERATING CONTROLS 

There are two dual controls, consisting of a small and 

a large knob each, on the front panel of the receiver. The 

CONTRAST 

ADJUSTS SHADES 

OF BLACK a WHITE 

OFF-VOLUME 

TURNS SET ON a OFF 

AND ADJUSTS VOLUME 

function of each control is marked on the front panel; the 

"circle" indicating the large knob, and the "dot" indicating 

the small knob. See Figure 1 for front panel control func-

tions. 

CHANNEL SELECTOR 
SELECTS STATIONS-

NUMBER ON TOP INDICATES 

CHANNEL SELECTED 

FINE TUNING 

TUNE FOR BEST 

PICTURE DETAIL 

FIGURE 1. OPERATING CONTROLS 

SERVICE ADJUSTMENT CONTROLS 

The receiver is completely adjusted at the factory, so 

normally none other than the front panel control operating 

instructions need be followed inputting the receiver in oper-

ation. However, to provide for any misadjustment of the 

service controls, due to handling, the following instructions 

are in order. See Figure 2 for location of the service ad-

justment controls. 

FOCUS CONTROL 

The FOCUS control should be adjusted until the fine hori - 

zontal line structure of the raster is clearly visible over the 

picture area. The control should be tuned through the cor-

rect point several times so that optimum focus is obtained. 

NOR 
OSC 

VID 
0E7 
LOAD 

e-

e+ 

PICTURE 
CENTERING 

LEVER 

HOR 
OSC 

CENTERING 

By means of a lever extending from the focus coil, thru 

the rear screen, the focus coil can be shifted to center the 

picture in its mask. 

VERTICAL SIZE AND VERTICAL LINEARITY 

Adjust the VERTICAL SIZE control until the picture fills 

the mask vertically. Adjust the VERTICAL LINEARITY 

control for best overall vertical linearity. Adjustment of 

the VERTICAL SIZE control will require a readjustment of 

the VERTICAL LINEARITY control and possibly of the ver-

tical hold control. Center picture with the centering lever 

on the focus coil. 

YOKE -ADJUSTMENT 
THUMB SCREW 

FOCUS COIL 

POWER 
INPUT 

'NOR- MOLD VER 1-ROLO VERT-St2( 

NOR S.ZE 

00 

FOCUS Sle,cNTNESS 

eD 

GE RO NO 698 ,0 239 0 

TEST 
SOCKET 

FIGURE 2. SERVICE ADJUSTMENT CONTROLS 

FIGURE 3. PICTURE TUBE ADJUSTMENT LOCATIONS 

PICTURE 
CENTERING 
LEVER 

PICTURE 
TUBE 

SOCKET ION TRAP 

YOKE 
ADJUSTMENT 

FOCUS WING NUT 
COIL 

OFF LLC T ION 
YOKE 

MODELS 12K1, 12K1B, 12K2, 12K2B, 
12K3, 12K3B, 12T1, 12T1B, 12T2, 12T3, 
Ch. TS-53 

HV 
CONNECTION 

FOCUS COIL BRACKET 
POSITIONING 

ADJUSTMENT NUTS 

PICTURE TUBE SUPPORT BRACKET 
POSITIONING ADJUSTMENT SCREWS 

LOCKING 
SCREWS 

ION TRAP 

BLACK BLUE 

MAGNETS 

HORIZONTAL SIZE 

Adjust the HORIZONTAL SIZE lever until the picture 

fills the mask horizontally. Center picture with the center-

ing lever. 

HORIZONTAL HOLD ADJUSTMENT 

The HORIZONTAL HOLD control should have a sync 

range of approximately 180 degrees. If the control is too 

critical, adjust as follows: 

1. Short out HORIZONTAL OSCILLATOR coil L-25. 

This may be done with the chassis in the cabinet by 

shorting pins 3 & 8 of the test socket on chassis rear. 

2. With the centering lever, move the picture to the 

left so that the right edcze of the raster can be seen. 

Adjust the HORIZONTAL HOLD control to about the 

middle of its range and note the width of the blanking 

pulse. ( The blanking pulse appears as a gray bar at 

the right edge of the picture). 

3. Remove short from HORIZONTAL OSCILLATOR coil. 

4. Adjust HORIZONTAL OSCILLATOR coil until the 

same amount of blanking pulse can be seen as was 

noted in step 2. 

VERTICAL HOLD ADJUSTMENT 

Adjust the VERTICAL HOLD control for the center of 

the vertical sync lock- in range. 

BRIGHTNESS 

Adjust the BRIGHTNESS control, in combination with 

TUBE 
POS T ION I NG 
BRACKET 

the CONTRAST control for the most pleasing picture. Keep 

the brilliance slightly below maximum, however, in order 

to protect the fluorescent screen of the picture tube and to 

prevent poor picture detail. 

ADJUSTMENT OF ION TRAP 

Under conditions of rough shipment, it is possible for 

the ion trap to become misaligned. To prevent serious dam-

age to the picture tube, the following method of adjustment 

should be used. See Figure 3. 

The magnet should be placed on the neck of the tube in 

the direction indicated by the marking on the magnet ( usu-

ally an arrow which points toward the picture tube screen) 

so that the stronger magnet of the double magnet type or 

the only magnet in the single magnet type is positioned over 

the internal pole pieces which are mounted on the gun struc-

ture. Adjust the brightness control for low intensity and 

move the magnet a short distance forward and backward at 

the same time rotating it to obtain the brightest raster. If, 

inobtaining the brightest raster, the ion trap magnet has to 

be moved more than 1/4" from the gun pole pieces the mag-

net is probably weak and a new magnet should be tried. Nev-

er correct for a shadowed raster with the ion trap magnet if 

such correction results in decreased brightness. The ion 

trap magnet must always be adjusted for maximum bright-

ness and if shadows occur at this setting they should be, 

eliminated by adjusting the focus and deflection coils as ex-

plained under "Focus Coil and Deflection Yoke Adjustment" 

CAUTION: Keep brightness control at low intensity un-

til ion trap is properly set. 

A mirror placed in front of the receiver will aid in mak-

ing this adjustment. 
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DEFLECTION YOKE ADJUSTMENT 

If the deflection yoke shifts, the picture will be tilted. 

To correct, loosen the thumb screw on top of the deflection 

yoke and rotate yoke until the picture is straight. Before 

tightening the thumb screw, make certain that the deflec-

tion yoke is as far forward as possible. 

If the yoke support and the picture tube have shifted in 

transit, or if for any reason these parts have been removed 
and replaced, it is hect to do a complete job of reposition-

ing. See Figure 3. The starting point is the position of the 

picture tube. It should be adjusted so that the tube fits snug-

ly up against the tube positioning bracket on the front edge 

of the chassis. The clamp on the front of the tube should 

then be tightened. The picture tube support bracket posi-

tioning adjustment screws should be loose enough to permit 

sliding the bracket forward until the rubber cushion fits snug-

ly up against the flare of the tube. Loosen the yoke adjust-

ment thumb screw and push the yoke up against the flare of 
the tube. CAUTION: Do not use force in sliding the brack-

et up. If too much force is used, a strain will be placed on 

the neck of the tube when the support bracket positioning ad-

GENERAL 

justment screws are tightened. Also the yoke may be forced 

out of position. The opening in the yoke should be concen-
tric with the neck of the tube. 

FOCUS COIL 

The focus coil bracket positioning screw nuts should nov. 

be loosened and the focus coil bracket moved up so that when 

the focus coil is parallel with the deflection yoke the space 

between them is 1/4". In tightening the focus coil bracket 

positioning screw nuts, tighten the first one so that the 

spring washers will have enough tension to hold the bracket 

fir:mly, but not so tightly as to cause difficulty in making 

picture centering adjustment. Then tighten the secondnut 

to act as a lock to prevent loosening of the tension. 

TEST SOCKET 

A test socket is provided on the rear of the chassis which 

allows adjustment of the horizontal oscillator and checking 
of sensitivity without removing chassis from cabinet. See 

Figure 2 for socket connections. 

ALIGNMENT 

The chassis sbould be mounted on angle iron brackets 

(Motorola Part No. 7X700210) so that all connections and 
adjustments may be made easily. 

Since the power cord circuit is broken by the interlock 

when the ceinet back is removed, it will be necessary to 

obtain an extra power cord with the female interlock recep-

tacle in order to make a power connection to the receiver. 

Order Motorola Part No. 30B470756. 

It is recommended that an isolation transformer be used 

between the receiver and the AC line whenever any test 
equipment is attached to the chassis. This precaution is 

especially important if grounded test equipment is used. 

NEVER GROUND THE RECEIVER CHASSIS DURING TEST-

ING OPERATIONS OR INSTALLATION UNLESS AN ISOLA-

TION TRANSFORMER IS USED. 

ORDER OF ALIGNMENT 

A complete receiver alignment can be most conveni-

ently performed in the following order: 

1. Audio Take-Off & Ratio Detector 

Z. 4. 5 Mc Trap 

3. IF coils & Mixer Transformer 

4. Osc & RF Sections 

AUDIO TAKE-OFF & RATIO DETECTOR ALIGNMENT 

Equipment Required: 

AM Signal Generator Accürately calibrated 

(Optional) at 4. 5 mc 

Adjustable output 

DC Meter: Low range electronic meter 

Procedure: 

Refer to Figure 4 for location of adjustments. 

1. If possible, it is desirable to align the audio section 

from an actual station signal, since the 4. 5 mc align-

ment frequency will be exact. The fine tuning trim-

mer should be turned off the station slightly, to pre-

vent overloading the ratio detector. 

Z. If a signal generator is used, tune it accurately to 

4.5 mc, and adjust the output to approximately 10, 000 

microvolts. Connect the high side of the signal gen-

erator through a 1000 mmf capacitor to the grid 

(pin 1) of the video amplifier tube V-7 ( 6AH6), and 

the low side . to B-. The following applies whether 

the station signal or signal generator is used. 

3. From either side of capacitor C-60 ( 10 mf), connect 

an electronic voltmeter to B- decoupled thru 10K 
ohms. 

4. Set the contrast control for maximum gain ( fully 
clockwise). 

5. Peak L-23 for maximum reading on meter. 

6. Peak T-3 primary ( top core) for maximum reading 
on meter . 

7. Move the meter and decoupling resistor from C-60 

to junction of R-42 ( 33K) and lead to volume control. 

8. Adjust T-3 secondary ( bottom core) for zero re-

sponse on 2. 5V scale of meter. This corresponds 

to the cross-over point on the FM detector curve. 

If desired, the symmetry of the curve maybe checked 

by tuning the signal generator 25 Kc above and below 
4. 5 mc and noting the plus and minus voltage pro-

duced, reversing the meter connections as neces-

sary. For proper balance of the ratio detector sys-

tem, the voltage in each direction should be approxi-

mately equal. If not, check the tuning of L-23 and 

the primary and secondary of T-3, the ratio detec-

tor. If necessary, replace the ratio detector tube 

V-9 ( 6AL5). It is desirable to calibrate the genera-

tor on a station signal. This may be done by nulling 

the secondary on a station signal and then connecting 

the generator and tuning it to produce the same null 

without touching the trimmers in the set. 

NOTE: As the adjustments are brought to resonance, 
•it is advisable to reduce signal generator out-

put to prevent overloading. 

With a 10, 000 microvolt signal into the grid of the video 

amplifier tube, with the contrast control turned fully clock-

wise, and the focus control at center of its range, the volt-

age read from one side of capacitor C-60 to B- should be 
greater than 5. OV. 

4. 5 MC TRAP ALIGNMENT 

1. Connect the high side of the signal generator through 

a 1000 mmf capacitor to the grid ( pin 1) of the video 
amplifier tube V-7 ( 6AH6), and the low side to B-. 

2. Connect the voltmeter and germanium crystal rec-

tifier, as shown in Figure 5, between the cathode of 

the picture tube ( yellow lead) and B-. Use the low-

est voltage scale on the meter. 

3. With the signal generator accurately set at 4. 5 mc 

and maximum output, adjust trap L-21 for minimum 
reading on the meter. 

IF AMPLIFIER ALIGNMENT 

Equipment Required: 

IF Sweep Generator meeting the following require-
ments: 

18 to 30 mc, approximately 12 mc sweep width. 

Output constant and adjustable to at least . 1 volt 

maximum with accurately calibrated, adjustable 
markers. 

Cathode Ray Oscilloscope: preferably one with a 

calibrated input attenu-

ator. 

NOTE: If there is no built-in marker in the sweep gen-

erator, loosely couple the output of an accu-

rately calibrated AM signal generator to the IF 
strip. At all times, keep the marker output low 

enough to prevent the marker from distorting 
the response curve. 

If a wide band scope is used, the marker will be more 
distinct if a capacitor of 100 to 1000 rnmf is placed across 

the scope input. Use the smallest size possible, since too 

large a value will affect the shape of the curve. 

Procedure: 

1. Remove high voltage generator tube V-17 ( 613Q6GT) 

from its socket to eliminate horizontal pick-up in 
the oscilloscope. 

2. By means of an external battery, apply a negative 

3. 0 volt bias from the bottom of the 1st IF tube grid 

resistor R-11 ( 6800) to B-. 

3. Using leads as short as possible, connect the hot 

side of the sweep generator to the grid ( pin 1) of the 

1st IF tube V-3 ( 6AU6) through a 5000 mmf capacitor 

(do not use the loose or "spraying" method of cou-

pling). The low side is connected to B-. Set the 

center frequency of the sweep to about 24. 6 mc and 

adjust initially for a sweep deviation of approximate-

ly 12 mc. However, a sweep of from 8 to 10 mc may 

be found better for overall alignment. 

4. Using R-27 ( 100K) as a decoupling resistor, connect 

the scope to pin 4 of test socket. If a stronger out-

put is desired, connect the scope between the picture 

tube cathode and B-. The curve seen at this position 

will be the reverse of the polarity shown in Figure 6. 
5. Set the contrast control at minimum. 

NOTE: If a distorted or unstable picture is seen on the 

oscilloscope during alignment, it may be neces-
sary to stop the oscillator by disconnecting re-

sistor R-10 ( 1000) from the plate ( pin 6) of the 

oscillator tube V - 2B ( 1lAT7), or by substituting 
another tube with pin 6 removed. 

CAUTION: 

1. Do ndt reduce the oscilloscope gain and increase 

signal input so that the top of the curve is flattened 

due to limiting in the video or scope amplifiers. 

2. The dress of plate and grid components in the IF 

affects tuning. Do not move indiscriminately. 

3. On the IF coils and on the traps the resonance 

point will be found at two settings of the slug. 

The correct setting is the one which is found with 

the greater part of the adjusting screw out of the 
coil. 

NOTE: The 1st & 2nd IF traps are tuned from bottom of 

chassis, while IF cores are adjusted from the 
top. 

6. Tune the low frequency trap L-17, located on the 2nd 

IF coil, for maximum attenuation on the curve at 
21.9 mc. 

7. Tune the high frequency trap L-13, located on the 1st 

IF coil, for maximum attenuation on the curve at 
27. 3 mc. 

8. Adjust the 1st IF coil, L-12, to place a 26.6 mc 

marker on the high side of the response curve 60% 

down from maximum response. See Figure 6. 

9. Adjust the 2nd IF coil, L-16, to place a 22.7 mc 

marker on the low side of the response curve 60% 

down from maximum response. 

10. Adjust the 3rd IF plate transformer T-2 to provide 

a flat top or symmetrical response curve. 

11. Reset the traps ( steps 6 di 7) and again check the IF 

for proper response. 

NOTE: It is suggested that the bias be removed foi 
accurate resetting of the traps. 

12. With bias applied, connect the sweep between the 

grid ( pin 2) of the mixer tube V- 2A ( 12AT7) and B-. 

13. Disconnect the trimmer, C-16, in LC circuit in the 

grid of the mixer tube, or short the trimmer through 

a 10, 000 mmf ceramic disc type to B-. 

MODELS 12K1, 12K1B, 12K2, 
12K2B, 12K3, 12K3B, 12T1, 
12T1B 12T2, 12T3, Ch. TS-53 
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NO TYPE FUNCTION 

V- I 6CI36 RF AMP 

V-2 I2AT7 MIXER-OSC 

V-3 6AU6 1ST. I F AMP 

V-4 6AU6 2ND IF AMP 

V-5 6AG5 3RD IF AMP 

V-6 6AL5 

6AH6 

VIDEO DE T 

V-7 VIDEO AMP. 

V-8 6AU6 AUDIO DRIVER- LIMITER 

 RATIO  DEI. 

AUDIO AMP 

V-9  RATIO  DEI. 

AUDIO AMP 

6AL5 

6J5GT V- I0 

V- II 6V6GT AUDIO OUTPUT 

V-I2 6SN7GT 1ST B 2ND CLIPPER 

V- I3 6J5GT VERT. SWEEP GEN 

V-14 25L6GT VERT SWEEP OUTPUT 

V- I5 6AL5 PHASE DEI 

V16 6SN7GT HORI2. OSC. 

V- 17 613Q6GT HOR1Z OUTPUT a H.V. GEN 
V-18 6W4GT DAMPING DIODE 

V- I9 IB3GT H.V. RECT. 

DIAG NO 63A79,2 20 

(3- B-

FINE TUNING POWER SWITCH a 
VOLUME 

CHANNEL SELECTOR CONTRAST 

q‘c‘kNTENNA 
INPUT 

C-7 
RF 

TRIMMER 

T-I 
MIXER IF 

0 ce,(PRI- TOP) 
c .. i4 (SEC-BOT) 

®OSC 

MIXER TRrm C-16 

LC TRIM 

ELEC 
C-108 

TOP VIEW 
OF CHASSIS 

L-12 (TOP) L-13 ( BOT) 
`el ST IF HIGH TRAP 

L- I6 ( TOP) L- 17 ( 80T1 
c'e 2ND IF LOW TRAP 

T-2 

Oh BO' 

V-19 

w eELECT 
L 21 _r_.„ L-23 

4.5 MCW `-&, SOUND TAKE-OFF 
TRAP 

L-25 
HoR12 
OSG 

OFT NO 69C <0 ?4 

FIGURE 4. TUBE AND ALIGNMENT ADJUSTMENT LOCATIONS 

100MMF 
DC PROBE 220K 

220K 

FIGURE 5. ELECTRONIC VOLTMETER CONNECTIONS 

21.9 27.3 

22.7 
Ge , L9 CL A 

26.6 

A 

FIGURE 6. IF RESPONSE CURVE 

T-3 
RATIO 
DEI 

(PRI TOP) 

(SEC BOT) 

). 13 

14. Bring both cores of the mixer transformer, T-1, 

simultaneously from the outside towards the cen-

ter. The half-way markers should be 26. 4 mc and 

22.9 mc. See Figure 7. 

NOTE: In aligning the three IF coils, each coil is ad-

justed individually, but when adjusting the pri-

mary and secondary of the mixer transformer, 

the adjustments should be made simultaneously. 

The important point to keep in mind is to obtain 

a flat response curve with as much gain as pos-

sible. The sides of the curve should be straight 

and as steep as possible. Simultaneous adjust-

21.9 27.3 

FIGURE 7. OVERALL RESPONSE CURVE FROM MIXER 

log of the primary and secondary is the easiest 
way to obtain this result. The transformer by 

itself is, in effect, tuned for the same pass band 

as the three stagger..c1 circuits. See Figure 7. 

The only difference in the overall waveform 
should be that the sides of the overall wave are 

steeper. Constant use of the 50% markers ( 22. 9 

mc & 26. 4 mc) should be resorted to, since it 

is absolutely necessary to obtain the proper 

curve. A slight dip ( not exceeding 10%) is per-

missible in the mixer transformer response 
curve. 

BANDWIDTH 

The bandwidth may be determined by connecting an AM 

generator to the mixer grid. With the generator frequency 

at 24. 6 mc, adjust the output for 1 volt reading on a VTVM 

connected at the plate ( pin 2) of the video detector tube V-6 

(6AL5) and B-. Double the output of the generator. Now by 

tuning either side of 24. 6 mc and noting the frequencies at 

which the VTVM again reads 1 volt, the 6 db bandwidth 

points are indicated. 

REGENERATION CHECK 

After the above IF and mixer transformer alignment has 

been made, a check for regeneration in the IF amplifier 

strip should be made. This is done by removing the battery 

bias and observing the output response curve on the oscillo-

scope, as taken between the picture tube cathode and B-. 

The bandwidth may change with the bias removed but should 
not change more than 0. 2 mc. Set the contrast control to 

maximum gain. Decrease the input until the output signal 

shows a marked decrease. Any regeneration present will 

be indicated by sharp peaks on the overall response curve. 

The oscillator should be stopped, as described above, dur-

ing this procedure. 

CAUTION: Do not inject too much marker signal. 

MIXER LC ADJUSTMENT 

Reconnect bias removed for regeneration check. Re-

place trimmer C-16 in LC circuit of mixer grid or remove 

10, 000 mmf ceramic between trimmer and B-. Adjust the 

trimmer so it is tuned to the center of the mixer response 

curve. This is indicated by observing the effect of the LC 

circuit on the mixer response. Increasing the capacity of 

the trimmer and bringing the LC circuit from above the IF 

range into the IF range, it will be noted that the mixer 

curve will pull down on the high side, then straighten out 

as the LC circuit approaches the middle of the range, and 

pull down on the low side as the LC circuit approaches the 

low end of the IF range. The proper tuning point is that 

point at which the mixer curve straightens out. In effect, 

the LC circuit is similar to a jack coil when it is within the 

IF range 

CAUTION: Tuning the LC circuit very low will cause 

IF SENSITIVITY MEASUREMENTS 

IF Stages Only 

1. Remove the battery bias from 1st IF tube grid. 

2. Connect an AM signal generator, set at 24. 6 mc, 

through a blocking capacitor of 5000 mmf, between 

B- and the grid ( pin 1) of the 1st IF tube V-3 ( 6AU6). 

3. Connect an electronic voltmeter across the video 

detector load resistor R-26 ( 5600). Both leads from 

the meter should be decoupled with 100K ohm resis-

tors. 

MODELS 12K1, 12K1B, 12K2, 
12K2B, 12K3, 12K3B, 12T1, 
12T1B, 12T2, 12T3, Ch. TS-53 

4. Set the contrast control for rftaximum sensitivity. 

5. Stop the oscillator tube by clfsconnecting resistor 

R-10 ( 1000) from the plate ( pin 6) of tube V - 2B 

(12AT7) or by substituting another tube with pin 6 

removed. 

6. The signal required to produce 1 volt ( negative) 

above contact potential on the meter should be less 

than 700 microvolts. 

Mixer & IF Stages 

The preliminary preparations are the same as for check-

ing the sensitivity of the IF stages except: 

1. Connect the AM signal generator, set at 24. 6 mc 

through a 5000 mmf capacitor, between B- and the 

grid ( pin 2) of the mixer tube V- 2A ( 12AT7). 

2. The signal required to produce 1 volt ( negative) above 

contact potential on the meter should be less than 125 

microvolts. 

OSCILLATOR, ANTENNA AND RF ALIGNMENT 

NOTE: The IF must be aligned before the RF section 

can be properly phased. 

Equipment Required: 

Sweep Generator: Frequency range 40-220 mc; 10 mc 

sweep width 

Output constant and adjustable 

Adjustable markers ( markers 

should be calibrated occasion-

ally by checking against an ac-

curate signal generator). 

Oscilloscope: Preferably one with a calibrated in-

put attenuator 

Signal Generator: Frequency range 40 to 220 mc 

Accurately calibrated 

AM modulated, 400 cycle 

FREQUENCY CHART 

Chan Frequency Picture Sound Oscillator 

2 54-60 55.25 59.75 81.65 

3 60-66 61.25 65.75 87.65 

4 66-72 67.25 71.75 93.65 

5 76-8Z 77. 25 81. 75 103.65 

6 82-88 83. 25 87. 75 109. 65 

7 174-180 175.25 179.75 152.45 

8 180-186 181.25 185.75 158.45 

9 186-192 187.25 191.75 164.45 

10 192-198 193.25 197. 75 170.45 

11 198-204 199.25 203.75 176.45(225. 65*) 

12 204-210 205.25 209. 75 182.45(231, 65*) 

13 210-216 211.25 215.75 188.45(237. 65 4.1 

(* in later sets) 
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ANTENNA & RF ALIGNMENT PROCEDURE 
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1. Remove high voltage generator tube V-17 ( 6BQ6GT) 

from its socket and stop the oscillator by disconnect-

ing R-10 ( 1000) from plate ( pin 6) of V- 2B ( 12AT7). 

2. Connect the sweepgenerator across the antenna ter-

minals on the chassis with the antenna lead-in re-

moved. The line from the sweep generator should 

be as short as possible. 

3. Connect the oscilloscope through a decoupling re-

sistor of 150, 000 ohms, between the cathode ( pin 3) 

of the mixer tube V-2 ( 12AT7) and B-. 

4. Short out the AGC circuit with a clip lead from the 

AGC bus to B-. 

5. Refer to Figure 4 for the RF trimmer location and 

to Figure 9 for the locations of the antenna and RF 

coils. The frequency chart listed previously gives 

the channel and alignment frequencies. 

6. The antenna coils are tuned to the video carrier fre-, 

quency and the RF coils are tuned to the sound car-

riers. Figure 10 shows the shape of the curve which . 
should appear on the scope for channels 2-6 and Fig-

ure 11 the curves for channels 7-13. 

7. Turn the station selector switch to channel 10. Set 

the center frequency of the sweep generator to the 

center frequency of channel 10 ( 195 mc). 

8. Adjust ceramic trimmer, C-7, so that picture and 

sound markers are as in Figure 11. 

9. Check channels 7 to 13 for proper response and, if 

necessary, tune the coil L-7. These coils may be 

tuned by spreading them to decrease inductance or 

compressing them to increase their inductance. See 

Figure 9 for location of coils. This will have more 

effect on channels 10 to 13 than 7 to 9. If L-7 is ad-

justed, it maybe necessary to readjust RF trimmer 

C-7, and recheck the high channels. 

10. Move bandswitch to channel 6. 

11. With center frequency of sweep generator at the 

ter frequency of channel 6 ( 85 mc) introduce mark-

ers corresponding to sound and picture carriers and 

compare with curve of Figure 10. 

NOTE: A convenient method of determining whether a 

coil is tuned correctly is to insert a brass or 

iron slug into the coil. Brass decreases and 

iron increases the inductance. 

12. After channel 6 has been aligned, progress down-

ward through channel 2. 

CAUTION: Make certain the station selector switch is 

on the correct channel before checking band 

pass. 

OSCILLATOR ADJUSTMENT 

I. Put oscillator back in circuit. 

Z. ftemove the short from the AGC circuit and apply - 3 

volt battery bias to AGC. 

3. Move the oscilloscope to the video detector output. 

To provide decoupling, it is best to connect to the 

low side of R-27 ( 100K) which is connected through 

chokes L-19 and L-18 to the plate ( pin 2) of the de-

tector tube V-6 ( 6AL5). 

4. Turn station selector switch to channel 10. 

5. Set the contrast control at minimum ( counterclock-

wise). 

6. Set the center frequency of the sweep generator to 

195 mc and keep the output low enough to show no 

evidence of limiting in the overall response curve. 

7. Introduce a marker corresponding to the sound car 

rier of channel 10 ( 197. 75). 

8. With the fine tuning trimmer at mid- capacity, ad-

just the oscillator trimmer, C-14, to move the re-

sponse to the point where the sound marker drops in-

to the trap on the high side of the curve 

9. Check channels 7 to 13 to note whether the sound 

marker will drop into the trap on the sound side of 

the response with the fine tuning trimmer within 

plus or minus 22-1/2 degrees of mid- capacity. If 

this is not possible, adjust L-8. This coil has more 

effect on channels 10 to 13 than 7 to 9. It may have 

to be adjusted to obtain proper tracking on the high 

channels. 

10. Move to channel 6 and progress downward through 

channel 2, spreading or compressing the coil sec-

tions to make the sound marker drop into the trap on 

the low side with the fine tuning trimmer within 

22-1/2 degrees of mid- setting ( each number on the 

station selector switch knob represents 30 degrees). 

NOTE: Overall response should be substantially flat and 

of proper bandwidth. 

REVISED OSCILLATOR ADJUSTMENT 

Following is the oscillator alignment procedure for the 

revisedtuners appearing in later production TS- 53 chassis. 

Where formerly the oscillator was tuned beneath the carrier 

on all high channels, it has been raised above the carrier on 

channels II, 12, and 13. This places the oscillator outside 

the TV spectrum on all high channels and, therefore, elimi-

nates the possibility of its interfering with neighboring tel -

vision receivers. 

The new tuner may be identified by the additional coil in 

the oscillator section. The new coil is across the cut-out 

section of the stamped plate on the oscillator deck ( see Fig-
ure 9). In addition, the switch shaft is color coded ( green 

for the TS- 53 chassis). 

OSCILLATOR ADJUSTMENT 

NOTE: The Antenna & RF Alignment Procedure is the 

same as in previous TS- 53 chassis. The os-

cillator adjustment is revised as follows: 

1. Put oscillator back in circuit. 

2. Remove the short from the AGC circuit and apply a 
-3 volt battery bias to the AGC bus. 

3. Move the scope to the test socket on the chassis rear 

with the high side connected to pin 4 and the low side 
to pin 5 ( B-1. 

MODELS 12K1, 12K1B, 12K2, 
12K2B, 12K3, 12K3B, 12T1, 
12T1B, 12T2 12T3 2.„ Ch. TS-5 
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FIGURE 9. ANTENNA, RF AND OSCILLATOR COIL LOCATIONS 

4. Set the contrast control at minimum ( counterclock-

wise). 

5. Remove the fine tuning knob and turn shaft until the 

slot is in a horizontal position. This represents the 

mid-capacity position. 

6. Turn station selector switch to channel 12. 

7. Set the sweep generator on channel 12 with a center 

frequency of 207 mc and at least a 12 mc sweep. Keep 

the output low enough to show no evidence of limit-

ing in the overall response curve. 

NOTE: Before aligning the oscillator section, make 

certain the 3. 3 microhenry choke ( L-9) in the 

mixer grid is dressed away from the rnmf 

capacitor ( C-17) tied to the same grid. 

8. Introduce a marker corresponding to the sound car-

rier of channel 12 ( 209. 75 mc). 

9. Adjust oscillator ceramic trimmer ( C-14) so that the 
sound marker falls into the 21.9 mc trap dip in the 

response curve. 

10. Turn generator and station selector to channel 9 with 

the fine tuning shaft slot still in the horizontal posi-

tion. 

11. Spread or compress the 3- turn coil located in the 

center of the oscillator plate ( L-4M, Figure 9) so 

that the sound marker for channel 9 falls into the 

27. 3 mc trap dip in the response curve. As the os-

cillator is tuned below the carrier on channels 7, 8, 

9, and 10, the 27. 3 mc trap will be in the same 

position as the 21.9 mc trap in step 9. 

12. Repeat steps 6, 7, 8 and 9. 

13. Turn generator and station selector to channel 13. 

CHANNELS 
11 -13 

CHANNELS 2 TO 6 

c•••,—, t.• e 

—SOLID LINE INDICATES OPTIMUM 
RESPONSE. 

--- DOTTED LINES INDICATES 
PERMISSIBLE VARIATION. V. VIDEO S. SOUND 

FIGURE 10. RF RESPONSE CURVES CHANNELS 2-6 

CHANNELS 7 TO 13 

CHANNELS 
7 -10 
V 

FIGURE 11. RF RESPONSE CURVES CHANNELS 7-13 

14. Turn fine tuning trimmer so that the sound marker 

for channel 13 falls into the 21.9 mc trap dip of re-

sponse curve. The slot in the fine tuning, shaft 

should not have moved more than 30 degrees from 

the horizontal position to accomplish this ( each 

number on the station selector knob represents 30 

degrees). 

IS. If more than a 30 degree change in fine tuning trim-

mer was needed in step 14, adjust channel 13 os-

cillator coil ( L-8) by spreading or compressing un-

til the 30 degree requirement is met. 

NOTE: Each adjustment of channel 13 oscillator coil 

(L-8) will necessitate a rechecking of the oscil-

lator trimmer ( C-14) on channel 12 as per steps 

6, 7, 8, and 9. 

16. Check channels 12, 11, 10, 9, 8, and 7, by noting 

whether the fine tuning trimmer can drop the sound 

marker for each channel in the trap dip by a 30 de-

gree rotation. If one of the channels does not meet 

the 30 degree requirement, a compromise must be 

made by resetting channel 9 or 12, whichever is 

closer to the channel in question. 

Example: 1) If channel 11 does not meet the 30 degree 

requirement, return station selector and 

and generator to channel 12 and tune cer-

amic trimmer ( C-14) toward channel 11 

(trimmer frequencies lowered by tighten-

ing screw). This will tend to move chan-

nel 12 sound marker out of the trap dip, 

but this can be compensated for by the fine 

tuning trimmer. Do not adjust trimmer 

anymore then is necessary to get the chan-

nel in question back within the 30 degree 

requirement. 

Example: 2) If channel 10 does not meet the 30 degree 

requirement, move station selector and 

generator to channel 9 and tune the 3-turn 

coil ( L-41%.4. Figure 9) toward channel 10 

(coil freq raised by spreading turns). This 

will also tend to move channel 9 sound 

marker out of the trap dip, but this can be 

compensated for by the fine tuning trim-

mer. Again, do not adjust the coil any 

more than is necessary to bring the chan-

nel inquestion back within the 30 degree re-

quirement. 

17. Turn sweep generator and station selector switch 

to channel 6. 

18. Adjust channel 6 oscillator coil ( L-4E, Figure 9) so 

LOW VOLTAGE POWER SUPPLY 

MODELS 12K1, 12K1B, 12K2, 
12K2B, 12K3, 12K3B, 12T1, 
12T1B, 12T2, 12T3, Ch. - • 

that the sound marker for channel 6 falls into the 

21.9 mc trap dip with the fine tuning trimmer at 

mid- capacity ( shaft slot in horizontal position). Al-

ways spread or compress channel # 6 oscillator coil 

in units of 3 turns. Compressing turns will move 

curve toward sound marker, while spreading will 

move curve toward video marker. 

IMPORTANT: Since the coils are in series, the proper 

alignment of channel 6 will simplify the 

phasing of the channels to follow. 

19. Adjust channels 5 and 4 so that the sound marker for 

each channel falls into the 21.9 mc trap dip in the 

curve with the fine tuning trimmer set no more than 

15 degrees from mid-capacity. 

20. Channels 3 and 2 should be adjusted so that the sound 

marker falls into the 21.9 mc trap dip with the fine 

tuning trimmer within 15 degrees of maximum capa-

city. 

OVERALL RECEIVER SENSITIVITY MEASUREMENT 

An overall measurement of sensitivity is made as fol-

lows: 

1. Connect an AM signal generator to the input termi-

nals of the receiver chassis after removing the short 

300 ohm lead which connects to the antenna input 

strip on the back of the cabinet. To match the gen-

erator to the receiver input, a resistor matching 
network should be used. In the case of a generator 

with a 50 ohm output impedance, for example, place 

a 100 ohm resistor in series with the output termi-

nal of the generator and a 150 ohm resistor in series 

with the ground terminal. 

2. From cathode of picture tube to B- connect a cali-

brated oscilloscope. 

NOTE: To calibrate scope, connect it across 6. 3 volt 

filament supply. The peak- to- peak amplitude 

on the screen will then be approximately 18V 

(6.3 x 2.8). 

3. Set contrast control for maximum sensitivity. 

4. Tune signal generator to the video carrier frequency 

of the channel being checked. Generator signal 

should be 30% modulated at 400 cycles. The signal 

from the generator to produce 20 volts peak- to- peak 

at picture tube cathode should be less than 25 micro-

volts on channels 2 to 6 and less than 75 microvolts 

on channels 7 to 13. 

CIRCUIT DESCRIPTION 

The low voltage power supply ( Figure 12) provides plate 

voltage for all tubes except the high voltage applied to the 

second anode of the picture Xube. The heater transformers 

supply heater voltage td all tube's except the HV rectifier, 

which is energized by horizontal sweep current. 

One low voltage secondary of T-7, the step-down fila-

ment transformer. supplies filament voltage to all tubes ex-

cept the audio driver- limiter ( V-8), the vertical output tube 

(V- I4), the picture tube (V-2.0), and the horizontal damping 

diode ( V-18). Since the damping diode ( V-18) develops a high 

voltage pulse at its cathode, and its cathode is tied to the 

filament to prevent breakdown in the tube, it is necessary 

to provide a separate, low- capacity, well- insulated trans-

former ( T-8)to heat this filament. The vertical output tube 

V-14 ( 25L6GT) requires a 25 volt filament supply and, hence 

is provided with a separate 25 volt tap on the transformer. 

V-8 and V-20 are supplied by an additional winding which, 

in later sets, is connected series opposing with the primary 

to increase the 6.3V filament supply voltage slightly to in-

sure that the RF oscillator will operate on low line voltage. 
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FIGURE 12. SIMPLIFIED SCHEMATIC OF LOW VOLTAGE POWER SUPPLY 

The B plus plate supply uses a voltage doubler. R-105 

is a limiting resistor to protect the rectifiers from initial 

current surges and also serves as a fuse in case of B plus 

shorts. When the polarity of the applied 117 volt AC is such 

as to make the side of the line connected to R-105 negative, 

E-2 will conduct and charge C-108 ( 140 mf) to peak line volt-

age. Onthe next alternation, E-1 will conduct and the volt-

age applied to it is now the peak line voltage plus the peak 
charge stored in C-108. This results in a charge of about 

260 volts on C-63C ( 100 mf). The speaker field is used as a 

filter choke. The focus coil and the resistor network, which 

contnils the current thru it, act also as a voltage divider to 

supply plate and screen voltages to several tubes, as shown 

in Figure 12. 

Another voltage diviider from B plus to B-, consisting of 

R-76 (1 meg) and the potentiometer, R-75 (1 meg) provides 
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a variable bias on the cathode of the picture tube, to servCe-2 

as a brightness control. 

THE RF TUNER 

Antenna Input 

Figure 13 is a simplified schematic of the tuner. 

The antenna input coil, L-1, couples the balanced line to 

the single ended input circuit for the RF tube, V-1. Opti-

mum antenna coupling for all channels is obtained by the 

coupling coils L- 5A, L- 5B, L- 5C, and the coupling leads 

on channel positions 8, 10 and 12 of switch wafer S- 1A. 

These can be considered the primary of the antenna trans-

former. The secondary, or tuned grid circuit, includes 

also the continuous, tapped coil mounted on wafer S- 1B for 
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the low channels ( 2-6) and the stamped metal plate in series 

with the coil for the high channels ( 7-13). The purpose of 

the antenna coil, coupling leads, and the secondary circuit, 

is to match the 300 ohm impedance of the transmission line 

from the antenna to the input impedance of the RF amplifier 

grid circuit and to tune this circuit for the channel selected. 

Referring to Figure 13, it will be seen that the switch in pro-

gressing from channel 2 to channel 13, shorts out the unused 

portion of the secondary winding or stamped metal plate. 

The bandwidth of channels 7 thru 13 is about 8 mc. The 

stamped metal plate is carefully designed so that with this 

bandwidth no alignment adjustment is needed on the high 

i_hannels. The individual coil sections on the low channels, 

however, may be tuned by spreading or compressing them 

as outlined in the alignment procedure. 

RF Amplifier 

The grid of the RF amplifier V- I ( 6CB6) is returned to 

the AGC bus thru L-6 and a bypass capacity ( C-5). The 

plate load of this tube consists of another tapped coil for the 

low channels and a stamped metal plate for the high chan-

nels mounted, in this case, on switch wafer 5-1C. Here 

again, the switch progressively shorts out the unused sec-

tions of the inductance in tuning from channel 2 to 13. In 

this case, however, a trimmer C-7 and a choke L-7 are 

provided to center the high channel response while the low 

channel coils may be tuned by expansion or compression. 

The Mixer 

The mixer uses 1/2 of V-2 ( IZAT7). C-15 ( 8 mmf) 

couples the RF amplifier output to the mixer grid. Oscil-

lator injection is accomplished by C-17 ( 2 mmf). L-9 and 

C-16 form a series resonant circuit tuned to the center of 

the IF response, to prevent interaction between t. t. IF and 

the mixer input. 

The Oscillator 

The oscillator uses the other half of V-2 ( I2AT7) in a 

Colpitts circuit. Here again, the tuning inductance con-

sists of the tapped coil for the low channels and the stamped 

metal plate for the high channels mounted on wafer S-IE. 

L-8 and C-14 are provided to set the center frequency on 

the high channels while the low channels are aligned by 

spreading or compressing the individual coil sections. C- I3 

is provided as a fine tuning control for customer use. The 
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oscillator operates above the RF on the low channels andbe-

low the RF on the high channels except that in later produc-

tion the circuit wa modified to avoid interference by opera-

ting the oscillator on the high side for channels 11, 12 and 13. 

THE IF AMPLIFIER 

The IF amplifier uses two 6AU6 tubes and one 6AG5 

tube. Figure 14 is the schematic of the IF amplifier. T-1 

couples the mixer plate to the first IF grid. Coupling be-

tween primary and secondary, which are individually slug-

tuned, is fixed and is designed for proper band\ •idth. The 

plate choke L-11, of the 1st IF tube V-3 ( 6AU6), is coupled 

to the grid coil, L-12, of the 2nd IF tube V-4 ( 6AU6) thru 

C-30 ( 220 mmf). At IF frequencies, the impedance of C-30 

is negligible and for all practical purposes. L-11 and L-12 

can be considered as being in parallel. L-12 being slug-

tuned. A similar method is used between the 2nd and 3rd 

IF tubes. The 3rd IF plate is coupled to the detector by T-4 

a unity coupled transformer. The IF circuits are stagger-

tuned for proper bandwidth as explained in the Alignment In-

structions. L-13 and L- 17 are separately tuned trap wind-

ings on IF coil forms L-12 and L-16, respectively. To-

gether with C-31 and C-38, they form absorption type trap 

circuits which steepen the high and low skirts of the IF re-

sponse for better picture quality and to stabilize the audio 

response with intercarrier sound. 

Decoupling has been used not only in the plate supply 

and AGC circuits, but also in the filament circuits to pre-

vent regeneration. 

THE VIDEO DETECTOR 

One-half of V-6 ( 6AL5) is used as the video detector. 

Figure 15 is a schematic of the video detector. Since for 

noise limiting purposes it is desirable to apply a signal with 

negative going sync pulses to the grid of the video amplifier, 

the detector load R-26 ( 5600) is placed in the plate circuit 

of the diode. L-18, L- I9, and C-42, form a low pass filter 

to keep IF frequencies off the grid of the video amplifier. 

Since this chassis operates on the intercarrier sound 
system, the detector heterodynes the video and sound IF 

frequencies, and produces the 4. 5 mc beat frequency which 

becomes the new audio IF frequency. The negative DC volt-

age developed at the high side of the detector load R-26 
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FIGURE 15. 

SIMPLIFIED SCHEMATIC OF VIDEO DETECTOR 

(5600) will be a function of carrier level. This voltage is 

fed to the AGC bus thru R-28 ( 1. 5 meg) and controls the gain 

of the RF and 1st and 2nd IF amplifiers. 

THE VIDEO AMPLIFIER 

The video amplifier V-7 ( 6AH6) not only amplifies the 

video signal but also the 4. 5 megacycle audio IF beat. Fig-

ure 16 is a schematic of the video amplifier. In its plate 

circuit, this beat is separated from the video signal and fed 

to the grid circuit of the audio driver- limiter tube V-8 

(6AU6)by C-49 ( 2. 2 mmf) and L-23, the sound take-off coil. 

The 4. 5 mc trap, L-21 and C-50, is a parallel resonant cir-

cuit which, when properly tuned, offers a high impedance to 

this frequency, to prevent its reaching the picture tube. 

By applying a negative signal to the grid of the video 

amplifier, a noise limiting action is achieved because noise 

pulses of amplitude greater than the sync level will drive 

the tube to cut off and, therefore, will not be present in the 
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SIMPLIFIED SCHEMATIC OF THE VIDEO AMPLIFIER 

plate circuit. Since a single video amplifier tube is used, 
the signal at its plate will be positive and, as might be ex-

pected, is used to modulate the cathode of the picture tube 

rather than the grid, because the blanking pulses must cut 

the picture tube off and the polarity of the video informa-

tion must be such that dark picture elements result in making 

the grid more negative with respect to the cathode. 

L-20 and L-22 are peaking coils to extend the high fre-

quency response of the amplifier. The contrast control, 

R- 31A, is placed in the cathode circuit of the video amplifi-

er and controls the bias and, therefore, the gain of this tube. 

The network of resistors and condensers across taps on the 

contrast control decreases degeneration at the higher fre-

quencies and, therefore, helps to extend the high frequency 

response. The composite video signal is fed to the picture 

tube cathode thru coupling condenser C-80 (. 1). 

THE AGC 

The negative DC voltage developed across the detector 

load resistor, R-26 ( 5600), is the AGC veltage. It will be 
noted that the low side of this resistor is connected to the 

arm of the contrast control potentiometer, R- 31A. R-29 

(47) is shunted across the arm of the contrast control and 

B-. In weak signal areas, this arrangement results in de-

lay in the AGC action. For a weak signal, minimum bias is 

desired on the video amplifier, therefore, the arm of the 

contrast control will be closest to the cathode end of the po-

tentiometer. Because • R-29 is then shunted across the en-

tire contrast control, most of the plate current will flow 

thru it and develop a positive voltage of approximately one 

volt at the arm with respect to Since the low side of the 
detector load is tied to this positive voltage, no AGC voltage 

will develop until the signal is strong enough to overcome 

this positive voltage and, therefore, no AGC bias is applied to 

the controlled tubes under weak signal condition's. In a 

strong signal area, however, where the arm of the contrast 

control approaches the B- end of the control, R-29 is shorted 
out and full AGC voltage is developed. 

THE AUDIO SYSTEM 

The audio system employs a driver - limiter. V-8 ( 6AU6); 

a ratio detector V-9 ( 6AL5); a first audio amplifier, V-10 

(6J5), and an audio output tube, V-Il ( 6V6). Figure 17 is a 

schematic of the audio system. The driver- limiter is oper-

ated at low plate and screen voltages to act as a partial lim-

iter to minimize any amplitude modulation. A conventional 

ratio detector and audio amplifier are used. 

THE CLIPPER 

The clipper uses a 6SN7GT tube. The clipper schema-

tic is shown in Figure 18. The composite video signal with 

positive going sync is applied thru R-55 ( 10K) and C-66 
(. 005) to the grid of the first clipper from the plate circuit 

of the video amplifier. Under no signal conditions, the tube 

is unbiased. The positive signal, however, will cause the 

tube to draw grid current and the voltage drop across R-54 

(1 meg), negative at the grid, will charge C-66 to such a 

value that only the most positive part of the signal, which is 

the sync pulse, will cause plate current to flow. There-

fore, the video information and the blanking pulses are 

clipped off and only the sync pulses, now negative in polar-

ity, appear in the plate circuit. The second clipper is so 

biased that the peaks of the sync pulses will drive the tube 

to cut-off, which results in squared pulses of positive polar-

ity in the plate circuit of this tube. A slight increase in 

sync pulse amplitude is obtained by a small positive volt-

age applied to the grid of the second clipper by R-107 ( 330K). 
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FIGURE 18. SIMPLIFIED SCHEMATIC OF CLIPPERS AND PHASE DETECTOR 

THE VERTICAL SCANNING SYSTEM 

Figure 19 is a schematic of the Vertical Scanning Sys-

tem. 

The integrating network, shown in Figure 18, composed 

of R-60, C-70, R-61, and C-71, changes the vertical group 

of sync pulses into a single pulse of suitable amplitude to 

trigger the vertical oscillator. The vertical oscillator is an 

asymmetrical multivibrator using two tubes V-13 ( 6J5) and 

V-14 ( 25L6). V-14 also serves as the output tube. 

A multivibrator can be considered as a resistance 

coupled amplifier in which the output of the second tube is 

coupledbackto the input of the first tube. V-13 is the auto-

matic switch which charges and discharges the sawtooth 

(9 • 

forming condenser C-74 (. 05), connected in its plate cir-

cuit. The circuit components of the multivibrator are cho-

sen so that V- 13's conductance period is about 7% of the en-

tire cycle, to insure that retrace time of the scan will have 

the proper relationship with the trace time. This circuit is 

modified from the conventional resistance coupled multivi-

brator in that the plate of the output stage, which is also the 

secondmultivibrator tube, has a fairly large value of induc-

tance, introduced by the output transformer stepping up the 

yoke inductance. When the tube is cut off, a positive pulse 

of several hundred volts . is developed across this inductance, 

A portion of this pulse, obtained by means of the feedback 

network, R-72, R-73, R-74 and C-76, C-77 and C-78, is 

used to cause the discharge tube V-13 to go into heavy con-

duction. 
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For purposes of explaining the circuit action, assume 

a time has been reached in the cycle when the trace period 

is almost completed. During this trace period, V- I3 is cut 

off and V-14 is conducting. C-73 has been discharging thru 

the grid resistors of V- I3, R-62 ( 680K) and R-63 ( the ver-

tical hold control) and resistors R-74 and R-72. This dis-

charge circuit makes the grid end of R-62 negative and 

biases the tube beyond cut-off. When the energy stored in 

the condenser has decreased sufficiently, the grid of V-13 

reaches the threshold of conductance and the tube begins to 

draw current. Condenser C-75, which has been charged to 

nearly the B plus voltage, now starts to discharge thru V-13 
and R-68 ( 3.3 meg) and this discharge current makes the 

grid end of R-68 negative tending to cut off V-14, and ini-

tiates the retrace. With the sudden change of plate cur-
rent in V-14 developed across the plate inductance, a posi-

tive pulse is applied to the grid of V-13 through the feed-

back network driving this tube into heavy conduction. C-74 

will then discharge thru V-13. The voltage developed at the 

plate of V-13 will be the combination sawtooth and pulse 

voltage shown in Figure 22(1). The pulse is formed by the 

peaking resistors R-64 and R-65. When V-13 goes into con-

duction, the voltage at the plate of V- I3 drops suddenly to a 

value determined by the relationship of the plate resistance 

of V-13 to the total resistance in the discharge circuit of 

C-74, which consists of R-64, R-65 and the plate resistance 

of V-13. After this initial instant, the charge on C-74 de-

creases, causing the voltage decrease at the plate shown 

between points "c" and "d" of Figure 22(1). When the 

positive pulse on the grid of V-13 has decreased to the value 

where the negative charge on C-73 becomes operative and 

cuts off V-13, the voltage on the plate of V-13 and corres-

pondingly on the grid of V-14, rises quickly to point "a" on 

the curve, the start of the trace. 

The negative pulse shown between points "b" and "a" of 
Figure 22(1) acting on the grid of V-14, tends to cut the tube 

off and raises its plate resistance to the larger value re-

quired to dissipate the energy in the plate circuit inductance 

during the short retrace period. 

Since the plate circuit of the vertical output stage V-14 

has inductance, and as the time constant of an inductive cir-

cuit decreases with an increase of resistance, just the op-

posite of an RC circuit, the increase in plate resistance of 

the tube is used to obtain the short time constant circuit re-
quired for proper retrace time. 

By returning the grid of the picture tube to the junction 

of the two peaking resistors, R-64 and R-65, a negative 

pulse of suitable amplitude to cut the picture tube off during 
retrace is obtained, resulting in elimination of retrace lines 

on the screen. 

8+ 

YOKE 

The feedback network to the grid of V-13 also serves to 
filter out horizontal pulses which are present in the plate of 

V-14 due to coupling in the yoke and which are coupled to the 

plate thru the output transformer. The windings of the ver-

tical output transformer are connected series opposing, 

which reduces the step-down ratio and, hence, the induc-

tance in the plate of V-14 in order to shorten the retrace 
time. 

The controls found in this circuit are: 

1. The Vertical Hold Control R-63 ( 1 meg). This con-

trol varies the resistance in the discharge circuit of 

C-73(. 006) and, hence, provides a means of varying 

the frequency of the multivibrator. In practice, this 

control is adjusted so that the incoming positive sync 

pulses, which are of constant amplitude, will fire the 

tube in exact synchronization with the transmitting 

station's vertical scan. 

2. The Vertical Size Control R-67 ( 5 meg). This con-

trol varies the charging current into C-74 (. 05) and, 

hence, the amplitude of the voltage developed across 

it. Variation of this voltage varies the drive on the 
grid of V-14 and controls vertical size. 

3. Vertical Linearity R-71 ( 5000). This control, by 
bleeder action thru resistor R-69 ( 150K) and the out-

put tube's plate current, sets the bias and determines 

the tube's operating point on its plate current curve. 

Since this curve is not linear, some distortion can be 

introduced to counteract any non- linearity in the 
sawtooth grid voltage. 

Since all of these controls are also in the multivibrator 
circuit and have an effect also on its frequency, there will 

be some interaction between them. Usually readjustment 

of size or linearity will require readjustment of the hold 
control. 

HORIZONTAL SCANNING SYSTEM 

The horizontal scanning system comprises a phase de-
tector V-15 ( PALS), and a cathode coupled multivibrator 

V- I6 ( 6SN7), the output tube V-17 ( 6B06) and a damping 

diode V-18 ( 6W4). Figure 20 is a simplified schematic of 
this system. 

Horizontal Oscillator 

In order to see how the phase detector automatically 

corrects for multivibrator frequency change, it will be ne-

cessary to understand how the correction voltage affects the 
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SIMPLIFIED SCHEMATIC OF HORIZONTAL SCANNING AND HIGH VOLTAGE SYSTEM 

multivibrator. It will be noted that this circuit differs from 

the vertical multivibrator in that only one coupling conden-
ser is used but that the two tubes have a common cathode 

resistor. This arrangement is known as a cathode coupled 
multivibrator. 

The operation is as follows. Assume that the trace pe-

riod is almost completed. At this time, tube "A" is con-

ducting, tube "B" is cut off. C-86 is discharging thru tube 

"A", R- 92(150K) and R-91(the hold control). The discharge 

current of C-86 is still high enough to keep the grid of tube 

"B" negative and cut off. Bias is being applied to both tubes 

by current flow thru R-89 ( 1000) the common cathode resis-

tor. When the energy stored in C-86 is reduced to the point 

where its discharge current no longer holds the grid of tube 

''B" below conductance, tube "B" starts to pass current and 

this current causes a greater voltage drop across R-89, the 

common cathode resistor, which increases the bias- on tube 
"A" reducing its plate current. The resulting increase in 

voltage at the plate of tube "A" begins to charge C-86 and 

this charging current applies positive voltage to the grid of 

tube "B". The resulting heavier conduction of tube " B" de-

velops a pulse of voltage across R-89 which cuts tube "A" 

off and results in a positive pulse at the plate of tube "A" 

which throws tube "B" into heavy conduction. This allows 

C-87, the saw-forming condenser to discharge thru tube 

"B" and R-93. When C-86 becomes charged the charging 

current thru R-92 and R-91 decreases and the positive volt-

age on the grid, which has far exceeded the bias developed 
across R-89, is reduced. This results in reducing the plate 

current thru tube "B" and, therefore, the bias applied to 

tube "A" by the voltage drop across R-89. Tube "A" starts 

to conduct and condenser C-86 starts to discharge, cutting 
tube "B"off. C-87 begins to charge, starting the next trace. 

L-25 and C-84 in the plate circuit of tube "A", form a 

resonant circuit which is tuned to the horizontal frequency 

(15, 750 cps). The 15, 750 cycle sine wave generated by this 

circuit, if properly phased, will insure that the positive 

pulse at the plate of tube "A", which throws tube "B" into 
conduction, will be more frequency stable. 

C-87 and R-93, the peaking resistor, will produce the 

same combination pulse and sawtooth voltage shown in Ftig-' 

ure 22(1). This action was explained in the vertical circuit. 

The Phase Detector 

The foregoing explanation is based on the assumption that 

tube "A's" grid is returned to a fixed potential point. It can 

be seen that if this grid is returned to a point which varies 

in potential with frequency of the multivibrator, it would be 

possible to make this variation a means of frequency con-

trol. Assume that the grid of "A" ip Figure 20 is made 

more positive. This causes the bias of "B" to increase be-

cause of the increased drop across the common cathode re-

sistor R-89. Capacitor C-86 will then discharge for a 

longer time before "B" conducts, thereby decreasing the 

frequency of oscillation. lithe grid were made more nega-

tive, the bias across the common cathode resistor would be 

less and C-86 would discharge for less time before "B" 

started to conduct, thereby increasing the frequency. 

Figure 18 is a simplified schematic of the clipper and 

phase detector circuits. The phase detector V-15 ( 6AL5) is 

so connected that a comparison of the 'phase of the incoming 

sync pulses and a sawtooth derived from the horizontal out-

putsystem is made. A positive•sirric pulse from the plate of 

the 2nd clipper V-12 ( 6SN7) is fed thru C-82 (. 001) to the 

plate of diode "A" of V-15. A negative sync pulse from the 

cathode of V-12 is applied thru C-68 (. 001) to the cathode of 

diode "B" of V-15. A sawtooth, derived from the integra-

tion of a pulse in the horizontal output circuit, at the yoke, 

by the integrating network, composed of R-86 ( 150K), R-85 

(150K), and C-81(. 005) is applied to the cathode of diode "A" 

and the plate oi•diode "B", which are tied together and re-

turned to B- thru R-84 ( I5K). The load for diodes "A" and 

"B" consists of resistors R-83 ( 100K) and R-81 ( 100K) whose 

junction returns to the high side of the grid resistor R-82 

of the first horizontal multivibrator tube V-16 ( 6SN7). The 

voltage applied to the two diodes will be a function of the 

amplitude of the sawtooth, the amplitude of the sync pulses 

and the phase relationship between the pulses and the saw-
tooth. MODELS 12K1, 12K1B, 12K2, 

12K2B, 12K3, 12K3B, 12T1, 
12T1B; 12T2, 12T3, TS-, 3 
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If the sawtooth, whose phase and frequency are a func-

tion of the multivibrator's phase and frequency, is opera-

ting in the middle of the lock- in range, the sync pulse will 

occur in the center of the retrace time. See Figure 21(1). 

The sync pulses have an amplitude of from 6 to 8 volts while 

the sawtooth amplitude is about two volts. The RC time con-, 
stant in the pulse input circuit to the diodes is long enough 

to maintain an average pulse voltage of 6 to 8 volts for two 

or three horizontal lines, which means that in the "on" fre-

quency condition shown in Figure 21(1), the diodes conduct 

only on the pulses and since these are equal in amplitude and 

developvoltages of opposite polarity across R-82 in the first 

multivibrator grid circuit as shown in Figure 18, no control 

voltage is applied to the grid of V-16. 

If the oscillator tends to increase in frequency, with 

respect to the sync pulses, the phase relationship shown 

in Figure 21(2) exists at the diodes. The phase of the saw-

tooth has now shifted so that at the same instant that the 
pulse is applied to the plate of diode "A" the positive saw is 

also applied to its cathode, so that only the shaded portion of 

the pulse causes conduction of diode "A". Diode " B", how-

ever, still conducts on the total amplitude of the negative 

pulse applied to its cathode aided by the positive saw applied 

to its plate at the same time. Since current flow thru diode 

"A" makes the grid end of R-82 negative, with respect to 

B-, the decreased current flow caused by the sawtooth volt-

age bucking the pulse voltage at diode "A" results in a more 

positive voltage across R-82 applying a more positive volt-
age to the grid of V-16 which, as we have seen, results in 

decreasing the oscillator's frequency. 

If the oscillator tends to decrease in frequency, with 

respect to the sync pulses, the phase relationship shown in 

Figure 21(3) exists at the diodes. At the same instant that 

the negative pulse is applied to the cathode of diode " B", the 

negative saw is applied to its plate so that only the shaded 

portion of the pulse causes conduction. Diode "A", how-
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ever, conducts on the full amplitude of the positive pulse 
applied to its plate aided by the negative saw applied to its 

cathode at the same time. Since current flow thru diode "B" 

makes the grid end of R-82 positive, with respect to B-, the 

decreased current thru diode "B" results in applying a more 

negative voltage to the grid of V-16 which, as we have seen, 
results in increasing the oscillator frequency. C-83, R-87 

and C-85 provide two time constant filters which are neces-

sary to obtain "fly- wheel" action of this AFC sync circuit. 

The Horizontal Output System 

The combination sawtooth and pulse waveform developed 

across C-87 ( 680) and R-93 ( 3300) by the multivibrator cir-

cuit, is fed to the grid of the horizontal output tube V-17 

(6BQ6). Figure 20 is a simplified schematic of the horizon-

tal output system. It will be noted that in this system an 

auto- transformer is used. In the horizontal scan it is 
necessary that retrace be completed in about 7 micro-
seconds. In order to accomplish reversal of current in the 

inductance of the output transformer and the yoke in this 

short a time, it is necessary to make this circuit resonant 

at such a frequency that the half cycle time will equal 7 

microseconds, because only by shock exciting such a cir-

cuit into oscillation will retrace be accomplished in the time 

allowed. The circuit is made resonant by the inductance of 
the output transformer and yoke, the distributed capacity 

and the tube capacity. Bearing this in mind, the operation 

can be explained as follows. Referring to Figure 22(1), as-

sume that the voltage on the grid of the output tube is in-

increasing, point "a". The grid is now being made less 

negative and the output tube starts to draw current which is 

supplied from B plus thru the damping diode. When point 

"h" is reached on the grid voltage waveform, the output tube 
is suddenly cut off because its grid has been made highly 

negative, ( point "e" on the grid voltage waveform). With 

the tube cut off, the resonant plate load is undamped and the 

circuit is shocked into oscillation. The reversal of current 

through the output inductance produces a positive voltage 

pulse which makes the cathode of the damping diode ( V-18) 

positive, with respect to its plate; therefore, it cannot con-

duct. C-91 ( 100) is placed across the diode to provide a low 

impedance for the oscillatory current. If the damping diode 

V-18 were not present, this oscillation would continue and 

current would flow in the output transformer as shown in 

Figure 22(2). In order to insure a linear trace, however, 

this oscillation must be stopped and the dameing diode 

serves this purpose. When the current nears its maximum 

negative value, the polarity and amplitude of the voltage 

pulse on the damping diode is such that its plate becomes 

positive, with respect to its cathode, so that the tube con-

ducts heavily and loads the circuit sufficiently to prevent 

continuation of the oscillation. The current then follows the 

decay curve shown at " c" in Figure 22(3). At the time ["d" 

in Figure 22(3)] the voltage at the grid of the output tube has 

become less then cut off rpoint "a" in Figure 22(1)] and the 

tube again demands current. The rising current in the tube 

results in superimposing the waveform "e" of Figure 22(3) 

on the current flow already in the output transformer due to 

the decaying current- which resulted from the damped oscil-

lation. Combination of these two currents results in the 

linear trace current indicated at "f" in Figure 22(4), which 

is a composite waveform of the entire action. During the 

peak conduction of the damping diode, C-92 (. 1) charges and 

its polarity is such that when the output tube calls for cur-

rent the charge on the condenser will be in series with the B 

plus supply so that the voltage at the output tube plate is 

raised from tlie 250 volt B plus supply to about 475 volts by 

this so-called "bootstrap" voltage. When the grid voltage 

waveform of the output tube again reaches point "b" of Fig-

ure 22(1), the tube is cut off and another cycle starts. 

In order to properly match the yoke inductance to the re-

quired output inductance for the tube, the yoke is connected 

to a tap on the winding which effectively makes an auto -

transforme r of this section. The positive pulse of voltage 

at this tap is coupled to the yoke thru C-94 (. 1) and results 

Ref. 
No. Part No. Description 

CP.ASSIS PARTS - ELECTRICAL 

Capacitors 

MODELS 12K1, 12K1B, 12K2, 
12K2B, 12K3, 12K3B, 12T1, 
12T1B, 12T2, 12T3 Ch. TS-5 

in a sawtooth of current thru the yoke. It will be remem-

bered that a portion of this pulse is also fed to the phase de-

tector for the AFC action thru R-86 and R-85. 

The small additional winding, one terminal of which is 

connected to chassis while the other terminal is connected 

to B- thru C-93 (. 03) is used to cancel the pulse of voltage 

which is placed on the chassis by induction from the output 

transformer. By connecting this winding in such a way as 

to place a pulse of suitable amplitude on the chassis 180 de-

grees out of phase with the induced voltage, cancellation of 

the induced voltage will take place. 
High Voltage 

To take advantage of the large voltage pulse developed 

across the output inductance by the heavy current flow caused 
by the retrace oscillation, the plate winding is made the 

primary of an auto-transformer whose step-up ratio is such 

as to develop pulses of about 12 Kv at its high end. These 

pulses are rectified by V-19 ( 1B3) and the resulting DC is 

applied to the second anode of the picture tube. The fila-

ment voltage for the 1B3 rectifier is obtained from an addi-
tional winding on the output transformer. 

Controls 

L-25 is the coil of the sine wave generating circuit in the 

horizontal multivibrator circuit and should be tuned to 15, 750 
cycles as explained in the service instructions. 

R-91 is the horizontal hold contrál which can be ad-

justed for correct frequency operation of the multivibrator. 

L-30, paralleling a small portion of the output choke 

controls,to a small degree, the inductance of the choke and 
acts as a size control. 

REPLACEMENT PARTS LIST 

C-1 211(77375 Ceramic tubular: 220 mmf 500V  
C-2 211(77375 Ceramic tubular: 220 =If 500V  
C-3 (See tuning unit parte list) 
C-4 211(77375 Ceramic tubular: 220 umf 500V  
C-5 211(482726 Ceramic disc: 10,000 msaf 450V  
C-6 211(490799 Ceramic tubular: 20 mud 500V  
C-7 1X790189 Trimmer, ceramic: .5-3 flue; 

includes screw and mtg nut  
C-8 21A470790 Ceramic disc: 1500 umif 500V  
C-9 21A470790 Ceramic disc: 1500 mid 500V  
C-10 211(482726 Ceramic disc: 10,000 mmf 450V  
C-11' (See tuning unit parts list) 
C-12 (See tuning unit parts list) 
C-13 Fine Tuning trimmer (part of 

station selector switch)  
C-14 1X790189 Trimmer, ceramic: . 5-3 /me; 

includes screw and mtg nut  
C-15 211(478234 Molded: 8 mmf 500V  
c-16 lx792784 Trimmer, ceramic: 3-13 mmf; 

includes screw and mtg nut  
C-17 211(478280 Molded: 2 nun! 500V temp comp  
C-18 (See TT-11 & TT-13 parts list) 
C-19 21A470790 Ceramic disc: 1500 mmf 500V  
C-20 21A470789 Ceramic disc: 5000 mmf 450V  
C-21 21K478280 Molded: 2 mmf 500V temp comp  
C-22 21A470789 Ceramic disc: 5000 mini' 450V  
C-23 21A470790 Ceramic disc: 1500 mmf 500V  
C-24 21A470790 Ceramic disc: 1500 mmf 500V  
C-25 889810 Paper: . 25 mf 100V  
C-26 21A470789 Ceramic disc: 5000 mmf 450V  
C-27 21A470789 Ceramic disc: 5000 mmf 450V  
C-28 21A470789 Ceramic disc: 5000 mmf 450V  
C-29 21A470789 Ceramic disc: 5000 mmf 450V  
C-30 211(77375 Ceramic tubular: 220 mmf 500V  

C-31 21K470329 
C-32 21K482726 
C-33 21A470789 
C-34 21A470790 
C-35 21A470789 
C-36 21A470790 
C-37 21A470790 

21A470789 

Molded: 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 

30 mmf 500V temp carp  
disc: 10,000 mmf 450V  
disc: 5000 mmf 450V  
disc: 1500 loaf 500V  
disc: 5000 mmf 450V  
disc: 1500 mmf 500V  
disc: 1500 mmf 500V  
disc: 5000 mmf 450V 

(suggested replacement value)  
C-38 211(470329 Molded: 30 umf 500V temp comp  
C-39 21A470789 Ceramic disc: 5000 mmf 450V  
C-40 21A470789 Ceramic disc: 5000 umf 450V  
C-41 21A470789 Ceramic disc: 5000 mmf 450V  
C-42 21K470324 Molded: 6 mmf 500V  
C-43 889854 Paper: .1 mf 200V  
C-45 21K780599 Ceramic tubular: lOCC mmf 500V  
C-46 211(780599 Ceramic tubular: 1000 mmf 500V  
C-47 21877286 Ceramic tubular: 100 mmf 500V  
C-48 23B790148 Electrolytic: 4- section; A-20 mf/250V, 

A,B, B-20 mf/25V, C-1CC mf/30V, D-120 
C&D mf/300V  
C-49 21A478274 Molded: 2.2 mmf 500V  
C-50 21K470329 Molded: 30 mmf 500V  
C-51 21A470790 Ceramic disc- 1500 mmf 500V  
C-52 21K790683 Molded: 60 mmf 500V  
C-53 21A470789 Ceramic disc: 5000 mmf 450V  
C-54 211470789 Ceramic disc: 5000 mmf 450V  
C-55 211(790439 Silver mica: 15 mmf (part of T-3 

base)  
C-56 889866 Paper: . 001 mf 600V  
C-57 21A790131 Ceramic tubular: 150 mmf ( in T-3 

can)  
C-58 21R6590 Mica: 500 mmf 500V  
C-59 21A470790 Ceramic disc: 1500 mmf 500V  
C-60 23A90205 Electrolytic: 10 mf 50V  
C-61 2186590 Mica: 500 mmf 500V  
C-62 21)(482726 Ceramic disc: 10,000 mmf 450V  
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Ref. 
No. Part No. Description 

C-63 230790147 Electrolytic: 3-section; A-20 
A,B, mf/250V, B-60 mf/250V, C-100 
&C mf /300V  
C-64 Ceramic disc: 5000 mf 450V  
C-65 Mica: 68 mmf 5oov  
C-66 Paper: .005 mf 600V  
C-67 Molded: 20 mf soov  
C-68 Paper: .001 mf 600V  
C-69 Paper: .05 mf 600V  
C-70 Paper: . 005 mf 600V  
C-71 Paper: .005 mf 600V  
C-72 Paper: .005 mf 600V  
C-73 Paper: .006 mf 60ov  
0-74 Paper: .05 mf 600V  
C-75 Paper: . 15 mf 600V  
C-76 Paper: .001 mf 600V  

Paper: .002 mf 600v ( suggested 
replacement value)  

C-77 Paper: . 005 mf 600V  
C-78 Paper: .002 mf 600v  
C-79 Ceramic disc: 5000 mf 45ov  
C-80 Paper: .1 mf 600V  
C-81 Paper: .005 mf 600V  
C-82 Paper: .001 mf 600V  
C-83 Paper: .001 mf 600V  
C-84 Paper: .005 mf 600v  
C-85 Paper: .01 mf 600v  
C-86 Ceramic tubular: 270 mmf 500V  
C-87 Mica: 680 mf 5oov  
C-88 Ceramic disc: 5000 mf 450V  
C-89 Paper: .1 mf 200V  
C-91 Ceramic tubular: 100 mmf j000V  
C-92 Paper: .1 mf 600V  
C-93 Paper: .03 mf 600v  
C-94 Paper: . 15 mf 600V  

Paper: .1 mf 600V ( suggested 
replacement value)  
Ceramic tubular: 60 mf 1500V 
(in deflection yoke)  

Ceramic disc: 1500 mmf 500V  
Ceramic disc: 1500 mf 500V  
Ceramic disc: 1500.mmf 500V  
Ceramic disc: 1500 mf 500V  
Ceramic disc: 1500 mf 500V  
Ceramic disc: 1500 mmf 500V  
Ceramic disc: 1500 mmf 500V  
Ceramic tubular: 220 mmf 500V  
Ceramic tubular: 220 mmf 500V  
Ceramic tubular: 250 mf 500V  
Ceramic tubular: 250 mf 500V  
Ceramic disc: 1500 mf 500V  
Electrolytic: 1-section; 140 mf 

211470789 
21R6642 
839869 
21K470122 
839866 
839873 
839869 
839869 
839869 
8)(790026 
839873 
839875 
839866 
839867 

839869 
839867 
21A470789 
839874 
839869 
839866 
839666 
839869 
839870 
211(400037 
2132741 
21A470789 
8E9854 
21)(792438 
839874 
839872 
839875 
839874 

C-95 211(790574 

C-96 21A470790 
C-97 21A470790 
C-98 21A47o790 
C-99 21A47o790 
C-100 21A470790 
C-101 21A470790 
C-102 21A470790 
C-103 21K77375 
C-104 21K77375 
G-105 210482295 
C-106 210482295 
C-107 21A470790 
C-108 233484097 

150V 

Rectifiers  

E1,2 4811700555 Rectifier, selenium: 300 ma 

Coila 

L-1 24A790033 Antenna impedance Matching Coil  
L-2 (See TT-11 & TT-13 parts list)  
L-j (See TT-11 & TT-13 parts list)  

(See TT-11 & TT-13 parts list)  
L-4M (See TT-11 & TT-13 parta list)  
L-5 (See TT-11 & TT-13 parts list)  

24K791446 RF Choke: molded; 10 microhenries  
L-7 241(792825 RF Coll: channel 13  
L-8 (See TT-11 & TT- 13 parts list)  
L-9 24K792577 RF Choke: molded; 3.3 microhenries  
L-10 24/(780128 RF Choke: molded; 2.2 microhenries  
L-11 24K790035 RF Choke: molded; 5.6 microhenries 
L-12 243792586 1st IF: complete with trap L-lj & 

C-31, cores, and mtg nuts  
L-13 27.3 mc trap (part of L-12)  

Ref. 
No. Part No.  Description. 

L-14 24K790145 RF Choke: molded; 0.47 microhenries 
L-15 24K790035 RF Choke: molded; 5.6 microhenries. 
L-16 24K792587 2nd IF: complete with trap L-17 and 

C-38, cores, & mtg nuts  
L-17 21.9 mc trap ( part of L-16)  
L-18 24K792771 RF Choke. yellow dot  
L-19 24K792772 RF Thc.ke: red dot  
L-20 24A790579 Compensating coil. red dot (wound 

on R-37)  
L-21 24:3(92(35 4.5 mc trap: less core & clip  
L-22 24A792588 Compensating coil. grn-blk dot 

(wound on R-39)  
L-23 24A470159 Sound take-off. less core & mtg nu  
L-24 24K700655 Focus Coil  
L-25 24K790059 Horizontal Oscillator. less core 

and clip  
L-26 24K792758 Deflection yoke. complete  

or 24K792759 Deflection yoke. complete  
L-27 24K790145 RF Choke: molded; 0.47 micro-

henries  
L-28 24K790145 RF Choke. molded; 0.47 micro-

henries  
L-29 24K790145 RF Choke: molded; 0.47 micro-

henries  
L-30 24)(700089 Horizontal size: less core & mtg 

nut  

Speakers  

LS-1 500790154 
500791779 or 5" electrodynamic. 3.2 ohm voice 

coil; 100 ohm field coil (hot): 
12T2, 12T3  

50K791483 
or 50)(791867 6" electrodynamic. 3.2 ohm voice 

coil; 100 ohm field coil (hot); 
12T1  

500791118 8" electrodynamic: 3.2 ohm voice 
coil; 100 ohm field coil (hot); 
12K1, 12K2, 12K3  

Resistors  

Note: All resistors are insulated carbon type 
unless otherwise specified. 

R-1 6R6048 47,000 10% 1/2W  
R-2 606397 22,000 10% 1/2w  
R-3 632036 33 10% 1/2w  
R-4 635614 56 10% 1/2w  
R-5 6E6229 1000 10% 1/2w  
R-6 6R5659 3900 10% 1/2w  
R-7 636117 5600 10% 1/2w  
R-8 636393 1200 10% 1/2W  
R-9 6R6320 10,000 lo% 1/2w  
R-10 636229 Iwo 10% 1/2W  
R-11 636428 6800 lo% 1/2w  
R-12 632036 33 10% 1/2W  
R-13 635550 47 10% 1/2W  
3-14 636270 220 10% 1/2W  
R-15 686270 220 10% 1/2W  
R-I6 636229 1000 lo% 1/2w  
R-17 636394 12,000 10% 1/2W  
R-I8 632036 33 10% 1/2w  
R-I9 635550 47 10% 1/2W  
R-20 606270 220 10% 1/2W  
R-21 636270 220 10% 1/2W  
R-22 636428 6800 10% 1/2w  
R-23 632035 82 lo% 1/2w.  
R-24 636270 220 10% 1/2W  
R-25 606270 220 10% 1/2W  
R-26 6116117 5600 10% 1/2W  
R-27 636031 loo,000 Ice 1/2w  
R-28 636460 1.5 meg 10% 1/2W  
R-29 635550 47 10% 1/2W  
R-30 636004 1 meg 20% 1/2W  
R-31 18A792009 Contrast & Volume Control, dual: 
A & B 2000 & 1 meg respectively; with 

power switch  

Ref. 
O. Part o.  Description 

R-33 635551 120 10% 1/2W  
R-34 635551 120 10% 1/2W  
R-35 636038 1500 10% 1/2w  
3-36 636400 33,000 10% lw  

R-37 18,000 10% 1/2w ( not replaceable-
part of L-20)  

R-38 635671 4700 10% 2W  
R-39 2700 10% 1/2w ( not replaceable 

part of L-22)  
R-40 636373 150 10% 1/2W  
R-41 636080 400 10% 1/2w  
R-42 636410 33,000 10% 1/2w  
R-43 6R5660 180 lo% 1/2w  
R-44 636428 6800 lo% 1/2w  
R-45 6364?8 6800 lo% 1/N.__  
R-46 6R6446 4.7 meg 10% 1/2W  
R-47 6R6377 470,000 lo% 1/2W  
R-48 636414 270,000 10% 1/2W  
R-49 6R6377 470,000 10% 1/2W  
R-50 6116378 56,000 10% 1/2W  
R-51 636022 330 101% 1/2w  
R-52 636229 1000 10% 1/2w  
R-53 6R6004 1 meg 20% 1/2W  
R-54 636004 1 meg 20% 1/2W  
R-55 636320 10,000 10% 1/2w  
R-56 6R6229 moo 10% 1/2w  
R-57 636069 2200 10% 1/2W  
R-58 6116397 22,000 10% 1/2W  
R-59 636117 5600 10% 1/2w  

636080 4700 10% 1/2W ( suggested 
replacement value)  

3-60 636397 22,000 10% 1/2W  
R-61 632004 8200 10% 1/214  
R-62 6R6475 680,000 10% 1/2w  

636377 470,000 lo% 1/2W ( suggested 
replacement value)  

R-63 18A90147 Vertical Hold Control: 1 meg  
R-64 636117 5600 10% 1/2W  
R-65 635577 2700 10% 1/2W  
R-M 61i6r7 470,000 10% 1/2W  
R-67 18A90145 Vertical Size Control: 5 meg.... 
R-68 6R6497 3.3 meg 10% 1/2W  
R-69 636398 150,000 10% 1/2W  
R-70 636090 470 10% 1/2W  
R-71 18A791132 Vertical Linearity Control: 5000 
R-72 636031 100,000 10% 1/2w  
R-73 636031 100,000 10% 1/2w  
R-74 636048 47,000 10% 1/2w  
R-75 18A90147 3rightness Control: 1 meg  
R-76 636004 1 meg 20% 1/2W  
R-77 18A790162 Focus control: 2000  
R-78 17A791717 Wire wound: 3300 10% 7W  
R-79 63490753 9100 10% 3W ( non-insulated)" 
R-80 636048 47,000 10% 1/2w  
R-8I 636031 100,000 10% 1/2w  
R-82 636446 4.7 meg 10% 1/2W  
R-83 6R6031 100,000 lo% 1/2w  
R-84 6R6477 15,000 101% 1/2w  
3-85 635721 150,000 love 1W  

R-86 635721 150,000 10% 1W  

R-87 6R6446 4.7 meg 10% 1/2W  
R-88 636428 6800 lo% 1/2w  
R-89 636229 l000 10% 1/2w  
R-90 636090 470 10% 1/2w  
R- 9I 18A791574 Horizontal Hold Control: 100,000 
R-92 636398 150,000 10% 1/2W  
R-93 635581 3300 10% 1/2W  
R-94 6R6074 68,000 10% 1/2w  
R-95 636377 470,000 10% 1/2w  
R-96 635550 47 10% 1/2w  
R-97 635646 390,000 10% 1/2w  
R-98 (See TT- 13 parts list)  
R-99 17K485412 Wire wound: molded; 3.3 10% 1/2W. 
R-100 635577 2700 10% 1/214 ( in deflection 

yoke)  
R-101 636291 560 10% 1/2W ( in deflection 

yoke)  

Ref. 
Part S:o. Description  

R-102 61/6322 100,000 107, lw ( in deriection. 
yoke)  

R-103 6R6291 560 10% 1/2w ( in deflection 
yoke)  

R-104 6R6377 470,000 10% 1/2w  
F-105 17A791164 Wire wound: 7.5 10% 5W ( does not 

include mounting strip)  :ransIormers 

7-1 24K792578 MiXer IF: less cores & mounting 
nuts  

T-2 24R792585 3rd IF: less core e, clip  
T-3 243790125 Ratio Detector: complete less 

sh:eld can  
T-4 259790686 Audio Output Transformer  
T-5 25K791804 

or 250792545 
T-6 240792596 
7-7 259791793 

or 252700137 Filament Transformer  
T-8 25-?, 790140 Filament Transformer: isolating 

(for V-18)  Tubes 

V-1 6CB6 
V-2 12AT7 
V-j 6Au6 
V-4 6Au6 
V-5 6AG5 
v-6 6AL5 
V-7 6AB6 
V-8 6Au6 
V-9 6AL5 
V-10 6.75c.T 
V-11 6V6GT 
V-12 66N7GT 
V-13 6J5GT 
v-14 25L6GT 
V-15 6AL5 
V-16 6SN7GT 
V-17 63Q6GT 
v-18 6w4GT 
v-19 1B3GT 
V-20 121.34 

12:,P4A 
TUNERS 

Vertical Output Transformer  
High Voltage Transformer: complete  

RF Amplifier  
Mixer-Oscillator  
1st IF Amplifier  
2nd IF Amplifier  
3rd IF Amplifier  
Video Detector  
Video Amplifier  
Audio Driver-Limiter  
Ratio Detector  
Audio Amplifier  
Audio Output  
1st & 2nd Clippers  
Vertical Sweep Generator  
Vertical Sweep Output  
Phase Detector  
Horizontal Oscillator  
Horizontal Output & RV Generator  
Damping Diode  
High Voltage Rectifier  
Picture tube  
Picture tube black  

Model TT- 11 Tuning Unit  

S-1 1X792780 TT- 11 tuning unit: includes 
station selector switch, fine 
tuning trimmer and the following 
components"   

C-3 21K478234 Capacitor, molded" 8 mini 500V  
C-10 211(482726 Capacitor, ceramic disc: 10,000 mf 

450V  
C-11 21K482726 Capacitor, ceramic disc: 10,000 mini 

450V  
C-12 21K482726 Capacitor, ceramic disc: 10,000 mi 

450V  
C-17 21K478280 Capacitor, molded: 2 mf 500V  
C-18 21K470322 Capacitor, molded: 20 mmf 500V  
L-2 24C792764 Coil, antenna: channels 2 through 6; 

includes L-2A through L-2E ( L-2F 
through L-2L are part of switch)  

L-j 241(790536 Coil, RF: Channels 2 through 6; in-
cludes L- 3A through L-3E ( L-3F 
through L- 3L are part of switch)  

L-4 241(790537 Coil, oscillator: Channels 2 through 
6; includes L-4A through L-4R ( L-4F 
through L-4L are part of switch)" 

L-5 241(792765 Coil, antenna primary: low frequencs 
Includes L- 5A, 53 & 5C  

L-8 24K790606 Coil, oscillator: Channel 13.... 
R-6 635659 Resistor* 3900 10% 1/2W  

43K790136 Clip, spring: phosphor bronze ( on 
collar)  

MODELS 12K1, 12K1B, 12K2, 
12K2F, 12K3, 12K3B, 12T1, 

  12T1B e 12T2, 12T3, Ch. TS -53 
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Ref. 
'o. Part No. Description 

S-1 1X700100 TT- 13 tuning unit: includes station 
selector switch, fine tuning 
trimmer and the following compo-
nente.   

C-3 211(478234 Capacitor, molded: 8 ml' -500V  
C-11 21K482726 Capacitor, ceramic disc: 10,000 mmf 

450V  
C-12 21K482726 Capacitor, ceramic disc: 10,000 mmf 

450V  
C-18 21K400173 Capacitor, molded: 10 ml' 500V 

temp comp  
43K700725 Collar,spring ( on rear end of fine 

tuning shaft)  
47K700726 Shaft, fine tuning  

Model TT- 13 tuning unit 

Note: The TT- 13 tuning unit is the revised 
TT- 11 which piacee the oscillator above 
the carrier on the three high channels 
instead of below as in the TT- 11. It 
can be distinguished from the TT-11 by 
the extra coil across the cut-out section 
of the plate on the oscillator deck. 

L-2 24C792764 Coil, antenna: channels 2 through 6; 
includes L-2A through L-2E; L-2F 
through L- 2L are part of switch)  

L-3 24K790536 Coil, R.F.: channels 2 through 6; 
includes L- 3A through L-3E ( L-3F 
through L-3L are part of switch)  

L-4 24C700114 Coil, oscillator: channels 2 through 
6; includes L-4A through L-4S 
(L-4F through L-4L are part of 
switch)  

L-4M 24K700115 Coil, oscillator: channel 10  
L-5 24K792765 Coil, antenna primary: low freq; 

Includes L- 5A, 5B & 5C  
L-8 24K700116 Coil, oscillator: channel 13.... 
R-98 686069 Resistor: 2200 10% 1/2W  

42K790136 Clip, spring: phosphor bronze ( on 
collar)  

431(700725 Collar, spring ( on rear end of 
fine tuning shaft)  

47K700726 Shaft, fine tuning  

Part 
Number 

CHASSIS PARTS - MECHANICAL 

Description 

7K485464 Bracket, chassis mtg  
7A791168 Bracket, coil mtg ( horizontal size coil 

mtg)  
1X792798 Bracket, deflection coil mtg: with yoke 

bumper mtg brkt, grounding spring & 
anode lead strip  

78792583 Bracket, focus coil ( supports focus coil) 
7A791965 Bracket, interlock safety ( on chassis 

rear)  
Bracket, tube positioning 
cabinet - see particular cabinet parte 
list)  

7C792737 Bracket, yoke bumper mtg: cad pl ( on 
deflection coil bracket)  

35A792454 Bumper, rubber ( on each aide of picture 
tube front)  

388792486 Button, plug: 1/2" dia (plugs hole next 
to focus control)  

42K471342 Cap, plate ( for high voltage rectifier) 
42A5480 Cap, plate ( for 6BQ6)  
42A700147 Clamp, lead retainer ( dresses V-19 

filament leads)  

(varies with 

Part 
Number Description  

42870721 Clip, coil mtg ( T-3 secondary mtg).. 
42A76244 Clip, coil retainer (L-25)  
42A72609 Clip, tube shield grounding (V-10)  
421(791405 Connector, 2nd anode: with rubber cap & 

leads  
39K17396 Contact, pin terminal ( on speaker 

leads)  
46A478242 Core, braes, & screw (T-2)  
46K791756 Core, brase, & screw (L-12 & L-16)  
46K480256 Core, iron, & screw (L-13 & T-1 

secondary)  
46K471143 Core, iron, & screw ( L-25)  
46A470310 Core, iron, & screw (T-1 primary, L-21 & 

L-23)  
46A70023 Core, iron, & screw ( T-3 primary & L-17)  
46A470302 Core, iron, & screw (T-3 secondary)  
46A700090 Core, iron: with slide adjustment 

(L-30)  
158791111 Cover, teat socket  
35A792756 Cushion, focus coil: rubber  
35B792739 Cushion, yoke mtg: rubber ( circular pad 

on yoke bumper brkt)  
5K470916 Grommet, insulating: 3/16" hole ( for V-17 

plate cap lead)  
5K792031 Grommet, insulating: 9/32" hole ( for 2nd 

anode lead)  
5A790684 Grommet, rubber (V-14 & V-16 socket 

mtg)  
14A780184 Insulator, antenna lead (beneath antenna 

terminal strip)  
14K817179 Insulator, coil ( in ratio detector 

can)  
14A700081 Insulator, contact strip (wrapped around 

plug-in resistor receptacle)  
9/1484098 Insulator, electrolytic mtg: 3-lug; 

impregnated  
9K471267 Insulator, electrolytic mtg: 4-lug; 

impregnated  
14K791892 Insulator, shield ( in T-2 shheld)  
457655 Lockwasher, internal: 3/8; cad pl 

(contrast control & station selector 
mtg)  

487666 Lockwasher, external: #6; cad pl 
(plug-in resistor receptacle mtg). 

487650 Lockwasher, internal: f6; cad pl . 
(4813700138, 4813700139 & 4813700555 
selenium rect mtg)  

487657 Lockwasher, external: #8; cad pl 
(488791694 selenium rectifier mtg) 

Lockwasher, internal-external: #8; 
cad pl (deflection yoke adj screw) 

2911>S98:9 Lug, soldering: #8 H.T  
21(791404 Nut, coil & core mtg ( L-30) ..... 
2A470049 Nut, coil & core mtg (T-1, T-2, L-12, 

L-13, L-16, L-17, L-21 & L-23)  
257004 Nut, hex: 3/8-32 x 9/16 ( contrast 

control & station selector mtg)  
257005 Nut hex: 6-32 x 1/4 stl; cad pl 

(488700138, 488700139 & 488700555 
selenium rect mtg)  

257003 Nut hex: 8-32 x 5/16 stl; cad pl 
(488791694 selenium rectifier mtg) 

257051 Nut, hex palnut: 3/8-32 x 9/16; cad pl 
(rear controls mtg)  

257050 Nut, hex palnut: 6-32 (T-2 shield 
mtg)  

2870703 Nut, palnut: special ( T-3 primary core 
mtg)  

2A790191 Nut, special: cad pl (mounts trimmers 
C-7, C-14 & C-16)  

351(790637 Pad, cushion: sponge rubber ( large pad 
on tube retainer strap)  

35K790169 Pad, cushion: sponge rubber ( small pad 
on tube retainer strap)  

35A790110 Pad, cushion: sponge rubber ( under 
picture tube front)  

644%700185 Plate, cover ( on top rear of chassis)  
64K791818 Plate, chassis cover ( removable plate on 

chassis side)  
64K792464 Plate, socket cover ( covers unused 

socket hole next to V-17)  

1t Number Description. 

28K471323 Plug, line cord: 2-pin ( power input).. 

9A22367 Receptacle: 5-prong ( on speaker leads) 
5S8497 Rivet: . 088 x 1/8 stl; nkl pl (mounts 

V-1, V-2 & V-5 sockets)  
5S7770 Rivet. . 088 x 5/32 stl; nkl pl ( antenna 

lead insulator mtg)  
552815 Rivet: . 088 x 7/32 stl; nkl pl (mounts 

9K780442 & 9K484167 sockets)  
557707 Rivet: . 122 x 5/32 stl; nkl pl (mounts 

all octal sockets except V-14, v-16 
& V-19)  

557701 Rivet: . 122 x 3/16 stl; nkl pl (mounts 
plug-in resistor receptacle)  

587703 Rivet: . 122 x 7/32 stl; nkl pl 
(electrolytic insulator mtg)  

557700 Rivet. . 122 x 1/4 etl: nkl pi (power 
plug mtg)  

587728 Rivet: . 122 x 5/16 stl; nkl pl ( V-19 
socket mtg)  

5K71246 Rivet, shoulder* nkl pl ( V-14 & V-16 
socket mtg)  

586846 Rivet: . 145 x 5/32 st1;nhl pl (audio 
and vertical output trans mtg)  

556842 Rivet: . 145 x 7/32 stl; nkl pl ( cover 
plate mtg)  

35490354 Screw, machine: 6-32 x 5/8 slotted hex 
head; cad pl (C-7 & C-14 trimmer adj) 

35490822 Screw, machine: 6-32 x 1" slotted hex 
head; cad pl ( C-16 trimmer adj)  

35490459 Screw, machine: 6-32 x 1-1/8 slotted 
round head; brase ( secures NV trans-
former plates)  

35488195 Screw, machine: 6-32 x 2 plain hex head; 
cad pl ( 483700138 selenium rectifier 
mtg)  

35400051 Screw, machine' 6-32 x 2-1/2 plain hex 
head; cad pl (488700555 & 488700139 
selenium rect mtg)  

357163 Screw, machine: 8-32 x 1/4 plain hex 

head; cad pl (mounts high volt rectifier 
tube mtg plate)  

357257 Screw, machine: 8-32 x 5/8 plain hex 
head; cad pl ( focus coil bracket 
adjustment)  

3S7454 Screw, sheet metal: #8 x 1/4 Pl Z plain 
hex head; cad pl ( filament transformer 
mtg)  

3S3397 Screw, sheet metal: #8 x 5/16 PKZ plain 
hex head; cad pl (deflection coil 
support brkt mtg)  

3S7467 Screw, sheet metal: #8 x 3/8 Pl Z plain 
hex head, cad pl ( T-8 mtg)  

3S7512 Screw, sheet metal: #8 x 1/2 PKZ plain 
hex head; cad pl (tube retainer strap 
mtg)  

357453 Screw, sheet metal: #8 x 1" PKA plain 
hex head; cad pl ( tube retainer strap 
mtg)  

3K790107 Screw, thumb: 8-32; cad pl ( defl yoke 
adj)  

26K485936 Shield, coil ( ratio detector)  
1X792785 Shield, coil: with spade bolts (T-2 

shield)  
26A26283 Shield, tube ( for glass 6,5 audio amp)  
26A90301 Shield, tube* miniature  
26A790508 Shield, video: cad pl ( shields video amp 

from HV transformer)  
9A792167 Socket, tube* miniature; 7-prong (V-1). 
9K780442 Socket, v,t-ee: miniature; 7-prong ( V-3, 

9K484167 Socket, tube: miniature; 7-prong ( V-7, 
Vz8, v-9 & V-15)  

9A471343 Socket, tube: miniature; tan molded (V-5) 
9K484816 Socket, tube. novel; molded ( V-2)  
9K471270 Socket, tube: octal (all óctal sockets 

except V-14, V- I6 & V-19)  
9A790685 Socket, tube' octal ( V-14 & V-16)  
9A480274 Socket, tube: octal; ( V-19)  

9K700039 Socket, picture tube: 5-pin; with leads  
9K700036 Socket, picture tube: 12-pin; with leads  
41A700143 Spring, coil ( L-30)  

MODELS 12K 17=77=2, 
12K2B, 12K3, 12K3B, 12T1, 
12T1B, 12T2, 12T3, Ch. TS-53 

Part 

Number Description 

41A70705 Spring, coil ( T-3)  
41A790182 Spring, grounding ( grounds picture tube 

outer coating)  
41A471379 Spring, tension (picture tube support)  
1X792061 Strap, tube retainer: with cushions 

(picture tube front support for 12T3 
& 12K3)  

1X790634 Strap, tube retainer: with cushions 
(picture tube front support for 12T1, 
12T2, 12(1 & 12K2)  

35A791581 Strip, anode lead (dresses 2nd anode lead 
from chassis)  

31A700082 Strip, contact (receptacle for plug-in 
resistor)  

11(700078 Strip, terminal: 2-pin (mounts plug-in 
resistor)  

31A21990 Strip, terminal* 2- screw (antenna 
terminal)  

31K76184 Strip, terminal: 2 ins, #1 
spacing  

31A700148 Strip, terminal: 2 ins, #2 mtg; 
spacing  

31A792450 Strip, yerminal: 2 ins, #3 mtg; 
spacing  

31K471564 Strip, terminal: 3 ins, #2 gnd; 3/8" 
spacing  

31K51511 Strip, terminal: 3 ins, #3 
spacing  

31K471565 Strip, terminal: 3 ins, #4 gnd; 
spacing  

31K37494 Strip, terminal: 4 ins, #3 gnd; 
spacing  

31A790122 Strip, terminal: 4 ins, #3 gnd; 1/2" 
spacing  

31K22174 Strip, terminal: 4 ins, #4 
spacing  

31A780089 Strip, terminal: 4 ins, #5 gnd; 
spacing  

31K26658 Strip, terminal: 5 ins, #3 gnd; 
spacing  

31K90046 Strip, terminal: 5 ins, +4 gnd; 
spacing  

31A791402 Strip, terminal: 6 ins, #4gnd; 
spacing  

31A780091 Strip, terminal: 6 ins, #5 gnd  
24A790646 Trap, ion  
1X780165 Tube mounting plate: with mounting 

bracket & tube socket (high-voltage 
rectifier mounting plate)  

4A77577 Washer, Insulating ( on chassis side of 
horizontal size coil)  

4K470939 Washer, insulating: 3/8 x . 136 x . 062 
(electrolytic insulator mtg)  

4A791447 Washer, insulating (T-8 mtg)  
4A790132 Washer, spring ( focus coil bracket adj 

screw)  

487569 Washer, flat; 5/16 x . 145 x . 027; cad pl 
(V-14 & V-16 socket mtg)  

45490366 Washer, flat: 3/8 x . 156 x . 125 stl; 
cad pl (488700138, 48B7P0139 & 
488700555 selenium rectifier mtg). 

4A7562 Washer, flat: 7/16 x . 187 x . 033 stl; cad 
pl ( focus coil bracket mtg)  

487596 Washer, flat: 1/2 x . 195 x . 067 stl; cad 
pl (deflection yoke support bracket 
mtg)  

457631 Washer, flat: 1 x . 187 x . 042; cad pl 
(cover plate mtg)  

INSULATING CóMPOUNDS 

gnd; 3/8" 

3/8" 

3/8" 

grid; 3/8" 

3/8" 

3/8" 

mtg; 3/8" 

3/8" 

3/8" 

3/8" 

3/8" 

11M490423 Coating, high voltage Insulating: 

red-brn ( on high volt rectifier 
socket)  

1114490387 Wax, biwax ( on high volt transformer)  
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Part 
Number Description  

MODEL 12K1 CABINET PARTS 

1X792153 Back Cover: complete with centering 
adjustment cover, picture tube rear 
cover & line cord ( specify diameter 
of tube rear cover - 2-1/2" or 4")  

130790489 Bezel, picture tube (window frame)  
1X792768 Bracket, picture tube positioning: with 

pad ( on chassis front)  
1X792484 Bracket, window mtg: with pad  
16F792064 Cabinet, console: red-brown mahogany; 

lees bezel, window and gasket  
13K792066 Cloth, grille (cabinet front)  
308470756 Cord, line: with plug & receptacle  
.158791076 Cover, centering adjustment: rubber  
1X792546 Cover, chassis bottom: with hi-volt 

insulator  
15A790586 Cover, picture tube rear: 2-1/2" cup 

diameter ( on back cover)  
15K700162 Cover, picture tube rear: 4" cup diameter 

(on back cover)  
583139 Eyelet: . 202 x . 475 brass; ant cop ( on 

back cover)  
320790654 Gasket, picture tube: rubber  
14A791829 Insulator, threaded (bezel mtg)  
148792069 Insulator, high voltage ( on bottom cover) 
14A791827 Insulator, tube base: round ( in 2-1/2" 

picture tube rear cover)  
14K791828 Insulator, tube base: rectangular ( in 

2-1/2" picture tube rear cover)  
148700565 Insulator, tube base ( in 4" picture tube 

rear cover)  
14K700567 Insulator, tube base: disc ( in 4" picture 

tube rear cover)  
36A485457 Knob, control ( hold controls on chassis 

rear)  
368790505 Knob, control (contrast)  
368790506 Knob, control ( station selector)  
360790507 Knob, control: wal-mahog ( volume & fine 

tuning)  
62K70581 Logotype: "Motorola" gold enamel  
487650 Lockwasher, Int: #6; cad pl ( line cord 

mtg)  
469751 Lockwasher, Int-Ext: ;à; cad pl spkr 

mtg)  

467657 Lockwasher, Ext: #8; cad pl ( spkr mtg) 

13A790824 Medallion (" M" on grille cloth)  
2S7007 Nut, hex: 8-32 x 1/4; cad pl ( spkr mtg) 

267003 Nut, hex: 8-32 x 5/16 stl; cad pl 
(epkr mtg)  

26490424 Nut, teenut: 6-32 (bezel mtg)  
35K792459 Pad, cushion (window mtg brkts)  
35K792740 Pad, cushion ( on tube positioning brkt) 
5K791856 Rivet, shoulder: annealed ( line cord 

mtg)  
567706 Rivet: . 122 x 1/8 stl; pol nkl (hi-volt 

insulator mtg)  
5S7751 Rivet: . 122 x 1/4 stl; ant cop pl 

(picture tube rear cover mtg)  
362991 Screw, machine: 6-32 x 1/2 plain hex 

head; cad pl (window mtg brkts).... 
3K653 Screw, machine: 8-32 x 1-1/4 ( spkr 

mtg)  
36476115 Screw, sheet metal: #6 x 1/4 PKZ plain 

hex head; cad pl  
3S7536 Screw, sheet metal: #6 x 3/8 PKA slotted 

acorn head; ant cop pl (back cover 
mtg)  

3s7509 Screw, sheet metal: #6 x 5/8 PKA slotted 
acorn head; ant cop pl (back cover 
mtg)  

36490819 Screw, sheet metal: #6 x 7/8 slotted 
acorn head; statuary bronze pl (back 
cover mtg)  

367454 Screw, sheet metal: #8 x 1/4 PKZ plain 
hex head; cad pl ( tube positioning 
brkt mtg)  

3s8153 Screw, sheet metal: #8 x 3/4 PKA plain 
hex head; cad pl (bottom cover mtg) 

Part 
Number Description 

3S3359 Screw, sheet metal: #8 x 1-5/8 PKA plain 
hex head; cad pl (chassis mtg)  

568791612 Strap, antenna support ( for lower loop 
antenna).  

4K780040 Washer, felt ( under control knobs)  
4K470786 Washer, fibre: 1/2 x 3/16 x 1/16 

(bezel mtg)  
487646 Washer, flat: 11/16 x 3/16 x .067; 

wrought iron; cop pl ( chassis mtg). 
467629 Washer, flat: 1/2 x 3/16 x . 048 stl; 

61K790653 (bottom cover mtg .)  
Window, picture tube* 12"; safety glass.. 

MODEL 12K1B CABINET PARTS Same as 12K1 except: 

16K792065 Cabinet, console: limed oak; less bezel, 
window, and gasket  

13K792067 Cloth, grille: egg- shell (cabinet front)  
36K791431 Knob, control: tan (volume & fine 

tuning)  

MODEL 12K2 CABINET PARTS 

lx792485 Back Cover: complete with centering 
adjustment cover, picture tube rear 
cover, and line cord  

130790489 Bezel, picture tube (window frame)  
1X792484 Bracket, picture tube window mtg: with 

pad 
ix792769 Bracket, picture tube positioning: with 

pad  
16F792455 Cabinet, console: red-brown mahogany; 

less window, bezel & gasket  
55K791116 Cloth, grille: red mahogany; 13-5/16 x 

19-7/8  
308470756 Cord, line' with plug & receptacle  
158791076 Cover, centering adjustment: rubber ( on 

back cover)  
1X792546 Cover, chassis bottom with hi-volt 

insulator  
15A790586 Cover, picture tube rear: 2-1/2" cup 

diameter ( on back cover)  
15K700162 Cover, picture tube rear. 4" cup 

diameter ( on back cover)  
553139 Eyelet: .202 x .475 brass; ant cop  
3207906514 Gasket, picture tube: rubber  
55K791113 Grille, metal: brushed brass ( on grille 

cloth)  
142792069 Insulator, high voltage ( on bottom cover) 
14A791829 Insulator, threaded (bezel mtg)  
14A791827 Insulator, tube base: round; ( inside 

2-1/2" tube rear cover)  
14K791828 Insulator, tube base: rectangular 

(inside 2-1/2" tube rear cover)  
148700565 Insulator, tube base ( inside 4" tube rear 

cover)  
14K700567 Insulator, disc ( inside 4" tube rear 

cover)  
36A485457 Knob, control: black ( hold controls on 

chassis rear)  
362790505 Knob, control ( contrast)  
362790506 Knob, control ( station selector)  
36c790507 Knob, control: wal-mahog ( volume & fine 

tuning)  
62K70581 Logotype: "Motorola"; gold enamel  

437650 Lockwasher, Int: 56; cad pl ( line con, 
mtg)  

469751 Lockwasher, Lnt-Ext: #8; cad pl ( spkr 
mtg)  

437657 Lockwasher, Ext: a; cad pl ( spkr 
mtg)  

Nut, hex: 8-32 x 1/4; cad pl ( spkr 
mtg)  

267003 Nut, hex: 8-32 x 5/16; stl; cad pl 
(spkr mtg)  

26490424 Nut, teenut: 6-32 (bezel mtg)  
35K792740 Pad, cushion (picture tube positioning 

brkt)  
35K792459 Pad, cushion ( on window mtg brkt).... 

Part 

NuMber Description  

5K791856 Rivet, shoulder: annealed ( line cord 
mtg)  

5S7706 Rivet: .122 x 1/8 stl; pol nkl (hi-volt 
insulator mtg)  

567751 Rivet: . 122 x 1/4 el; ant cop (picture 
tube rear cover mtg)  

362991 Screw, machine: 6-32 x 1/2 plain hex head: 
cad pl (window mtg brkts)  

3K653 Screw, machine: 8-32 x 1-1/4 ( spkr mtg). 

36476115 Screw, sheet metal: #6 x 1/4 PKA plain 
hex head; cad pl (bottom cover mtg).. 

3S7536 Screw, sheet metal: #6 x 3/8 PKA slotted 

acorn head; ant cop (back cover mtg) 

3s7509 Screw, sheet metal: #6 x 5/8 PKA Blotted 
acorn head; ant cop (back cover mtg) 

36490819 Screw, sheet metal: #6 x 7/8 PKA slotted 
acorn head; statuary bronze (back 
cover mtg)  

367454 Screw, sheet metal: #8 x 1/4 PKZ plain 
hex head; cad pl (tube positioning 
brkt)  

368153 Screw, sheet metal: #8 x 3/4 PKA plain 
hex head; cad pl (bottom cover mtg). 

353359 Screw, sheet metal: 0 x 1-5/8 PKA plain 
hex head; cad pl ( chassis mtg)  

:57799: Strap, antenna support ( for lower loop 
antenna)  

Strip, lead (dresses spkr leads)  

41(780040 Washer, felt (under control knobs).. 
4K470786 Washer, fibre: 1/2 x 3/16 x 1/16 (bezel 

mtg)  
14876146 Washer, flat: 11/16 x 3/16 x . 067; 

4s7629 wrought cop pl (chassie mtg)  
Washer, flat: 1/2 x 3/16 x .048 stl; 
cad pl (bottom cover mtg)  

61K790653 Window, picture tube: 12"; safety glass.. 

MODEL 12K2B CABINET PARTS - Same as 12K2 except: 

16K792456 Cabinet, console: limed oak; less window, 
bexel, and gasket  

13K791115 Cloth, grille: blonde; 14-1/8 x 19-7/6... 
36K791431 Knob, control: tan ( volume & fine tuning) 

MODEL 12K3 CABINET PARTS 

1X700654 Back Cover: with picture tube rear cover, 

centering adjustment cover & line cord  
131)790489 Bezel, picture tube (window frame)  
1X700653 Bracket, picture tube positioning: with 

pad ( on chassis front)  
1X792484 Bracket, window mtg: with cushion  
16F700122 Cabinet, console: red-brn mahogany; 

less window, gasket & bezel  
13K700151 Cloth, grille: 19-1/4 x 12-1/4; " S" 

Mahogany  
302470756 Cord,line: with plug & receptacle  
158791076 Cover, centering adjustment; rubber ( on 

back cover)  
1X792546 Cover, chassis bottom: with high voltage 

insulator  
153790987 Cover, picture tube rear ( on back cover) 
5s3139 Eyelet: .202 x . 475 brass; ant cop 

(on back cover)  
320790654 Gasket, picture tube: rubber  
148792069 Insulator, high-voltage ( on bottom cover) 
14A791829 Insulator, threaded (bezel mtg)  
148700174 Insulator, tube base ( in picture tube 

rear cover)  
362790505 Knob, control ( contrast)  
368790506 Knob, control ( station selector)  
36K780522 Knob, control: ivory (hold controls on 

chassis rear)  
360790507 Knob, control: wal-mahog ( off-volume & 

fine tuning)  
437657 Lockwasher, external: #8 ( spkr 

mtg)  

Part 
Number Description 

437650 Lockwasher, internal: #6; cad pl 
(hi-volt insulator & line cord mtg) 

4S9751 Lockwasher, internal- external: #8; 
cad pl ( spkr mtg)  

62K70581 Logotype: " Motorola"; gold enamel  
13A790824 Medallion: brass pl (" m" on grille cloth) 
267007 2S7003 Nut, hex: 8-32 x 1/4; cad pl ( spkr 

mtg)  
Nut, hex: 8-32 x 5/16 stl; cad pl 
(spkr mtg)  

2s490424 Nut, teenut: 6-32 (bezel mtg)  
35K792740 Pad, cushion ( on tube positioning 

bracket)  
35K792459 Pad, cushion ( on window mtg bracket) 
5K791856 Rivet, shoulder, annealed ( line cord 

mtg)  
5s7706 Rivet: . 122 x 1/8 stl; pol nkl ( hi-volt 

insulator mtg)  
557751 Rivet: , 122 x 1/4 stl; ant cop fin 

(picture tube rear cover mtg)  
362991 Screw, machine: 6-32 x 1/2 plain hex 

head; cad pl (window mtg brackets).. 
3K27913 Screw, machine: 8-32 x 1 ( spkr mtg)., 
3:7536 Screw, sheet metal: ;:L6 x 3/8 PKA slotted 

acorn head; ant cop fin (back cover 
mtg)  

Screw, sheet metal: x 5/8 PKAslottedg) 
acorn head; ant cop (back cover mt 

3:3374859100598319 Screw, sheet metal: ,f,!6 x 7/8 PKA slotted 
acorn head; sta brz (back cover mtg) 

3:7454 Screw, sheet metal: #8 x 1/4 P12 plain 
hex head; cad pl ( tube positioning 
brkt mtg)  

Screw, sheet metal: 8 x 3/4 PKA plain 
hex head; cad pl (bottom cover mtg). 

333359 Screw, sheet metal: //8 x 1-5/8 PKA plain 

56K700009 hex head; cad pl ( chassis mtg)  
Strap, antenna support ( for lower loop 
antenna)  

35A791581 Strip, lead ( dresses spkr leads)  
64A700112 Strip, trim: brass ( across cabinet 

front  

4K780040 Washer, felt ( under control knobs)... 
4K470786 Washer, fibre: 1/2 x 3/16 x 1/16 (bezel 

mtg) 457629Washer, flat: 1/2 x 3/16 x . 048 stl; 

cad pl ( bottom cover mtg)  
61K-790653 Window, picture tube' 12"  

MODEL 12K38 
• 
1610700135 

CABINET PARTS - Same as 12K3 except: 

Cabinet, console: limed oak; less window, 
gasket, & bezel  

13K700136 Cloth, grille: 19-1/4 x 12-1/4; eggshell 
34,K791431 Knob, control: tan ( off-volume & fine 

tuning)  

MODEL 12T1 CABINET PARTS 

1X791078 Back Cover: with centering adjustment 
cover, picture tube rear cover, E.. line 
cord ( specify diameter of tube rear 
cover 2-1/2" or 4")  

131,790489 Bezel, picture tube (window frame)  
3:483134 Colt, chassis mtg: 1/4-20 x 1-1/2 hex 

heed; cad pl  
1:(792484 Bracket, window mtg: with pad  
ix792767 Bracket, tube positioning: with pad ( on 

chassis front)  
37A12748 Bumper, recess: rubber ( cabinet feet)  
16E792106 Cabinet, table model: red-brown manog; 

lase window, bezel & gasket  
13K791038 Cloth, grille: 7 x 8; mahogany ( spkr 

grille)  
13K792108 Cloth, grille: 13-1/2 x 18-1/2; negre 

(cabinet front)  
303470756 Cord, line: with plug & receptacle  
153791076 Cover, centering adjustment: rubber ( on 

back cover)  

MODELS 12K1, 12K1B, 12K2, 
12K2B, 12K3, 12K3B, 12T1, 
12T1B, 12T2, 12T3, Ch_ TS- 3  
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Part 
Number Description  

1X792546 Cover, chassis bottom: with high voltage. 

Insulator  
15K791052 Cover, picture tube rear: 2-1/2" cup 

diameter ( on back covers 
158790987 Cover, picture tube rear: 4" cup 

diameter ( on back cover)  
553139 Eyelet: . 202 x . 475 brass; ant cop ( on 

back cover)  
32D790654 Casket, picture tube: rubber  
148792069 Insulator, high voltage ( on bottom 

cover)  
14A791827 Insulator, tube base: round ( in 2-1/2" 

picture tube rear cover)  
14K791858 Insulator, tube base ( in 2-1/2" picture 

tube rear cover)  
145700174 Insulator, picture tube base ( in 4" 

picture tube rear cover)  
14A791829 rhsulator, threaded (bezel mtg)  
36A485457 Kncb, control: black ( hold controls on 

chassis rear)  
368790505 Knob, control ( contrast)  
368790506 F-nob, control ( station selector)  
368790507 Knob, control: wel-mahog (volume & fine 

tuning)  
62K70581 Logotype: " Motorola"; gold enamel  
457650 Lockwasher, Int: #6; cad pl ( high volt 

insulator & line cord mtg)  
459751 Lockwasher, Int-Ext: #8; cad pl 

(spkr mtg)  
2A484897 Nut, chassis mtg: 5/8 x 1/2 x 3/16  
257007 Nut, hex: 8-32 x 1/4; cad pl ( spkr mtg) 

257003 rut, hex: 8-32 x 5/16 stl; cad pl 
(spkr mtg)  

25490424 Nut, teenut: 6-32 ( bezel mtg)  
35K792740 Pad, cushion ( on tube positioning 

bracket)  
35K792459 Pad, cushion ( on window mtg brkts).. 
5;:,7706 Rivet: . 122 x 1/8 stl; pol nkl ( high 

volt insulator mtg)  
557751 Rivet: . 122 x 1/4 stl; cad pl ( picture 

tube rear cover mtg)  
5K791856 Rivet, shoulder ( line cord mtg)  
352991 Screw, machine: 6-32 x 1/2 plain hex 

head; cad pl (window mtg brkts)  
357536 Screw, sheet metal: #6 x 3/8 PEA slotted 

acorn head; ant cop ( antenna strip & 
back cover mtg)  

35476115 Screw, sheet metal: e6 x 1/4 PKZ plain 
hex head; cad pl  

357509 Screw, sheet metal: #6 x 5/8 PKA slotted 
acorn head; ant cop (back cover mtg)dee 

35490819 Screw, sheet metal: #6 x 7/8 PKA slotted 
acorn head; statuary bronze (back cover 
mtg)  

357454 Screw, sheet metal: '!8 x 1/4 PKZ plain 
hex head; cad pl ( tube positioning 
brkt mtg)  

3S3397 Screw,' sheet metal: #8 x 5/16 PKZ plain 
hex head; cad pl ( chassis mtg brkt) 

358153 Screw, sheet metal: !"8 x 3/4 PKA plain 
hex head; cad pl (bottom cover mtg) 

3K791825 Screw, spkr mtg: 8-32 x 1; statuary 
bronze  

35A791581 Strip, lead ( dresses spkr leads)  
4A484894 Washer, cut: cad pl (bottom cover 

mtg)  
4K780040 Washer, felt ( under control knobs)  
4K470786 Washer, fibre: 1/2 x 3/16 x 1/16 (bezel 

mtg)  
457629 Washer, flat: 1/2 x 3/16 x . 048; stl; 

cad pl ( bottom cover mtg)  
61K790653 Window, picture tube: 12"; safety glees. 

MODEL 12T1B CABINET PARTS - Same as 12T1 except: 

16K792107 Cabinet, table model: limed oak; less 
window, bezel, and gasket  

Part 
Number Description  

13K791037 Cloth, grille: 7 x 8; blonde ( spkr 
grille)  

36K791431 Knob, control: tan ( volume & fine tuning) 
3A791324 Screw, spkr mtg: 8-32 x 1; brass pl. 

MODEL 1212 CABINET PARTS 

1X700045 Back Cover Assembly: with picture tube 
rear cover,centering adj cover, and line 
cord ( specify diameter of tube rear 
cover 2-1/2" or 4")  

1X700068 Bracket, picture tube positioning: with 
cushion ( on chassis front)  

35A790097 Bumper, recess: rubber ( cabinet feet)  
16F700064 Cabinet, table model: red-bra mahogany; 

less window & gasket  
13K792045 Cloth, grille: mahogany; 5-1/4 x 6-3/8 

(spkr grille)  
30E470756 Cord, line: with plug and receptacle  
158791076 Cover, centering adjustment: rubber ( on 

back cover)  
1X792495 Cover, chassis bottom: with hi-volt 

insulator  
15K791052 Cover, picture tube rear: 2-1/2" cup 

diameter ( on back cover)  

158790987 Cover, picture tube rear: 4" cup 
diameter ( on back cover)  

553139 Eyelet: . 202 x . 475 brass; ant cop fin 
(on back cover)  

320791602 Casket, picture tube: rubber ( on picture 
window)  

148792069 Insulator, high voltage ( on bottom 
cover)  

14K791858 Insulator, tube base: rectangular 
(inside 2-1/2" picture tube rear 
cover)  

14A791827 Insulator, tube base: round ( inside 
2-1/2" picture tube rear cover)  

148700174 Insulator, tube base: inside 4" picture 
tube rear cover)  

368790505 Knob, control: contrast  
36A485457 Knob, control: plastic (hold controls on 

chassis rear)  
368790506 Knob, control: station selector  
36C790507 Knob, control: wal-mahog ( fine tuning & 

off-volume)  
457650 Lockwasher, Int: e6; cad pl ( line cord 

mtg)  
459751 Lockwasher, Int-Ext: #8; cad pl ( Ever 

mtg)  
257003 Nut, hex: 8-32 x 5/16 stl; cad pl 

(spkr mtg)  
25490359 Nut, speednut ( spkr mtg)  
35K792740 Pad, cushion: sponge rubber ( on 

picture tube positioning bracket).. 
5K791856 Rivet, shoulder: annealed ( line cord 

mtg)  
557706 Rivet: . 122 x 1/8 stl; pol nkl (hi-volt 

insulator mtg)  
557751 Rivet: . 122 x 1/4 stl; cad pl (picture 

tube rear cover mtg)  
3K791825 Screw, machine: 8-32 x 1 insulated head: 

statuary bronze ( spkr mtg)  
357536 Screw, sheet metal: #6 X 3/8" PKA slotted 

acorn head; ant cop finish (bottom & 
back cover mtg)  

357509 Screw, sheet metal: e x 5/8 PKA slotted 
acorn head; ant cop finish (back cover 
mtg)  

Part 
Number Description  

33490508 Screw, sheet metal: #6 y 3/4 PKA plain 
acorn head; cad pl (window mtg 
strips)  

33490819 Screw, sheet metal. #6 x 7/8 PKA slottect 
acorn head; statuary bronze (back cover 
mtg)  

337454 Screw, sheet metal: #8 x 1/4 PKZ plain 
hex head; cad pl (mounts picture tube 
positioning bracket)  

358126 Screw, sheet metal: #8 x 1-1/4" PKA plain 
>ex head; cad pl (chassis mtg)  

35A791581 Strip, lead (dresses antenna leads and 
speaker leads)  

35K790463 Strip, rubber ( on bottom of picture 
window)  

35A790461 Strip, rubber ( on sides of picture 
window)  

168791508 Strip, window mtg (bottom of picture 
window)  

16K700060 Strip, window mtg ( sides of picture 
window)  

4K780040 washer, felt (under control knobs).. 
4.57614 Washer: 11/16 x 11/64 x .036 stl; cad 

pl ( chassis mtg)  
1X700044 Window, picture tube: with gasket and 

rubber strips  

MODEL 1213 CABINET PARTS 

1X700045 Back Cover. with picture tube rear cover, 
centering adjustment cover, and line 

cor 
13D790489 B i.,  picture tube (window frame)  
1X792767 Bracket, picture tube positioning: with 

pad ( on chassis front)  
1X792484 Bracket, window mtg: with pad  
35A790097 Bumper, recess: rubber (cabinet feet)  
16E700545 Cabinet, table model: red-brn mahogany; 

less window, gasket & bezel  
13K700546 Cloth, grille: eggshell & brown; 17-1/2 

x 13  
13K792045 Cloth, grille: mahogany; 5-1/4 x 6-3/8 

(spkr grille)  
308470756 Cord, line. with plug & receptacle  
158791076 Cover, centering adjustment: rubber ( on 

back cover)  
1X792495 Cover, chassis bottom: with high-voltage 

insulator  
158790987 Cover, picture tube rear ( on back cover)  
553139 Eyelet: . 202 x .475 brass; ant cop fin 

(on back cover)  
320790654 Casket, picture tube: rubber  
14B792069 Insulator, high-voltage ( on bottom cover) 
14A791829 Insulator, threaded (bezel mtg)  
148700174 Insulator, tube base ( in picture tube 

rear cover)  
36A485457 Knob, control: black ( hold controls on 

chassis rear)  
368790505 Knob, control ( contrast)  

36:9779501506 Knob, 
control ( station selector)  

36C790507  control: .wal-mahog ( off-volume & 
fine tuning)  

457650 Lockwasher, internal: #6; H.T. (hi-volt. 
insulator mtg)  

4 Lockwasher,  internal-external; #8; cad pl 

(spkr mtg) . . 
62K70581 Logotype: " Motorola"; gold enamel'  
257003 Nut, hex: 8-32 x 5/16 stl; cad pl 

(spkr mtg)  
25490359 Nut, speednut ( spkr mtg)  

MODELS 12K1, 12K1B, 12K2, 
12K2B, 12K3, 12K3B, 12T1, 
12T1B, 12T2, 12T3, Ch. TS-

Part 
Number Description 

25490424 Nut, teenut: 6-32 (bezel mtg)  
35K792740 Pad, cushion ( on tube positioning brkt‘ 
35K792459 Pad, cushion ( on window mtg brkt) . 
5K791856 Rivet, shoulder: annealed ( line cord 

mtg)  
537706 Rivet: . 122 x 1/8 stl; pol nkl (hi-volt 

insulator mtg)  
537751 Rivet: . 122 x 1/4 stl; cad pl ( picture 

tube rear cover mtg)  
352991 Screw, machine: 6-32 x 1/2" plain hex 

head; cad pl (window mtg brkts).... 

3K791825 Screw, machine: 8-32 x 1 insulated head; 
statuary bronze fin ( spkr mtg)  

3S7536 Screw, sheet metal: #6 x 3/8 PKA slotted 
acorn head; ant. cop (back cover mtg) 

357509 Screw, sheet metal: #6 x 5/8 PKA slotted 
acorn head; ant cop (back cover mtg) 

33490819 Screw, sheet metal: #6 x 7/8 PKA slotted 
acorn head; statuary bronze (back 
cover mtg)  

337454 Screw, sheet metal: #8 x 1/4 PICZ plain 
hex head; cad pl (mounts tube position. 

358126 ing brkt)  
Screw, sheet metal: #8 x 1-1/4 PKA plain 
hex head; cad pl ( chassis mtg)  

35A791581 Strip, antenna lead (dresses loop antenna 
& spkr leads from RF)  

4K470786 Washer, fibre: 1/2 x 3/16 x 1/16 (bezel 
mtg)  

437614Washer, flat: 11/16 x 11/64 x . 036 stl; 
cad pl (chassis mtg)  

61K790653 Window, picture tube: 12"   

BILT-IN-TENNAS 

Model TA-4 ( 12K1, 1212 & 12K3)  

1X791759 TA-4 Double Loop Antenna: complete  
21R6593 Capacitor, mica: 15 mmf 300V  

Part 

Number Ruulle1212 

21K70720 Capacitor; molded: 5 mmf  
24A791771 Coil, antenna loading  
29A791608 Lug, spade  
31K471564 Strip, terminal: 3 ins #2 gad; 3/8" 

spacing  

Model TA-6 ( 1211, 1212 & 1213)  

1X791900 TA-6 Single Loop Antenna: complete  
21R2763 Capacitor, mica: 6 minf 300V  
21R2764 C::: clipt)or, mica: 18 mmf 300V  
24A791748 Coil,antenna loading ( on terminal 

24A791989 Coil, high frequency compensating  
35.4751531 Otrip, anteru.a lead  
31.(34326 Strip, 2 ins, gnd; 3/8" 
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GENERAL INFORMATION 

RECEIVER MODEL BREAKDOWN 

Model Type of Set 

Chassis 

Used 

14KIH Console, red-brn mahogany 

14KIBH Console, limed- oak 

TS- 115 

TS- 115 

CHASSIS - Television chassis TS- 115 contains 20 tubes plus 

a 14" rectangular picture tube. The picture, 

sound, and scanning circuits, together with a full-

wave rectifier, are contained on a single chassis. 

TUNING RANGE - Channels 2 through 13 

IF FREQUENCY - 

Channels 2, 3, 4, 5, 6, II, 12 & 13: sound - Z1.9 mc 

picture - 26.4 mc 

Channels 7, 8, 9 8. 10: sound - 27. 3 mc 

picture - 22. 8 mc 

ANTENNA - TA-4 " Bilt-In-Tenna". Provision for connec-

tion of an external antenna. 

ANTENNA IMPEDANCE - 300 ohms 

POWER SUPPLY - 117 volts, 60 cycle AC current only 

POWER CONSUMPTION - 205 watts 

AUDIO OUTPUT - 4 watts 

PAGE 

SCHEMATIC   27, 28 
SPECIFICATIONS . . .   16 
TOP VIEW — TUBE LAYOUT. .   18 
TRIMMER LOCATIONS  18 
VOLTAGE MEASUREMENTS . .   27,28 
WAVEFORMS .  27,28 

CHASSIS TUBE COMPLEMENT 

Ref. 

No. Tube Function 

V-1 

V-2 

V-3 

V-4 

V-5 

V-6 

V-7 

V-8 

V-9 

V-10 

V- II 

V-12 

V-13 

V- I4 

V-15 

V-16 

V- 17 

6CB6 

12AT7 

6AU6 

6AU6 

6AG5 

6AL5 

6AH6 

6AU6 

6,I5GT 

6V6GT 

6SN7GT 

12AU7 

6W6GT 

6AL5 

6SN7GT 

6BQ6GT 

V-18 6W4GT 

V-19 1B3GT 

V-ZO 14BP4 

or 14CP4 

V-Z1 I 5U4G 

RF Amplifier 

Mize r- Oscillator 

1st IF Amplifier 

2nd IF Amplifier 

3rd IF Amplifier 

Video Detector 

Video Amplifier 

Audio Driver- Limiter 

Ratio Detector 

Audio Amplifier 

Audio Output 

1st 8i 2nd Clippers 

Vertical Sweep Generator 
Vertical Sweep Output 

Phase Detector 

Horizontal Oscillator 

Horizontal Output & High Voltage 

Generator 

Damping Diode 

High Voltage Rectifier 

Picture Tube: rectangular 

Low Voltage Rectifier 

HIGH VOLTAGE WARNING 

Operation of this receiver, outside its cabinet or with 

covers removed, involves a shock hazard from the power 

supplies. No work should be attempted on this receiver by 

anyone not thoroughly familiar with the precautions neces-

sary when working on high voltage equipment. 

CATHODE RAY PICTURE TUBE 
HANDLING PRECAUTIONS 

Extreme care must be used in handling the picture tube. 

This tube is highly evacuated and, due to its large size, is 

subjected to a considerable atmospheric pressure. The 

handler should wear safety goggles and gloves for protec-

tion. Avoid nicking or scratching the glass by rough con-

tact with other objects. 

Before removing glass tubes, discharge the capacitor 

formed by the inner and outer aquadag coatings on the tube 

by shorting the anode contact on the side of the tube to the 

outer surface with a well insulated piece of wire, 

RECEIVER LOCATION 

MODELS 14K1BH, 14K1H,1 4 

INSTALLATION AND OPERATING INSTRUCTIONS Ch. TS-1151 -u 

rn 

The receiver may be placed anywhere in the room, but 

for greatest satisfaction it should be located: 

1. Away from any bright light that may fall directly on 

the screen or be reflected from it; this includes win-

dows and lamps. Some illumination in the room, off 

to one side, is desirable, however, to prevent eye-

strain. 

2. To provide comfortable viewing and ease of opera-

tion. 

3. At lease one- inch away from a wall to allow for cab-

inet ventilation. This is very importa‘nt. 

ANTENNAS 

The choice of a television antenna depends entirely on 

the location of the receiver with respect to all television 

station transmitting antennas in the area. Maximum pick-

up is obtained when the receiving antenna is directly in line 

of sight with the transmitting antenna. 

"Bilt-In-Tenna." All receivers using the TS- 115 series 

television chassis are equipped with the Motorola "Bilt-In-

Tenna", mounted inside the cabinet, for use in good signal 

areas. 

When this antenna is used, the following precautions 

should be observed for best reception: 

I. In order to get maximum performance and satisfac-
tory pictures from the " Bilt-In-Tenna", ample sig-

nals from the television station must be present at 

the location of the receiver. Normally, the strength 

of the signals will vary throughout the room in which 

the receiver is located. For this reason, better pic-

tures will be obtained if the receiver is tried in all 

possible locations in the viewing room and is then 

placed where the clearest pictures are received from 

all stations. Avoid large metallic objects, such as 

radiators, metal panels, etc. 

2. Lamps, vases and metallic objects, when placed on 

top of the receiver, may affect the efficiency of the 

"Bilt-In-Tenna". 

Indoor Antenna. If additional pick-up is necessary an 

indoor antenna, placed on or near the receiver, maybe used. 

The antenna should be rotated and the arms should be ad-

justed for the best signal, with no ghosts or reflections. 

Normally, the arms should be extended on the low channels 

(2-6) and telescoped on the high channels ( 7-13). 

Outdoor Antenna. The Motorola "Bilt-In-Tenna" or the 

indoor type antenna will give satisfactory reception in strong 

signal areas; but, if the receiver is located in a fringe or 

weak signal area, an outdoor antenna is recommended. 

In areas free of obstructions and reflections, within rea-

sonable proximity to television transmitters, a dipole and 

reflector will prove satisfactory. Since such an antenna has 

a relatively small band coverage, a special antenna covering 

all twelve television channels should be used if it is desired 

to receive stations on channels of widely separated frequen-

cies. 

Location of the antenna should be decided from the stand-

FIGURE 1. OPERATING CONTROLS 

point of maximum signal pick-up. In general, the antenna 

should be broadside to the transmitting antenna and should 

be as high as possible. If a reflector is used, the antenna 

should be oriented so that the driven element is closest to 

the station and the reflector farthest away. 

Locating the antenna and lead-in as far away as possible 

from highways, hospitals, doctors' offices, electrical ma-

chinery, etc., will help to reduce noise pick-up from such 

sources. Also, it is desirable to keep the antenna at least 

six feet away from other antennas, metal roofs, gutters, or 

other metal objects to prevent unwanted reflections and 

shielding. 

Lead- In. Since the TS- 115 chassis is designed for 300 

ohm input, the standard 300 ohm twin lead line should be 

used for connecting the outside antenna to the receiver. 

Twisting tbe line one complete turn per foot of running iength 

helps to reduce noise pick-up on the line. The lead-in should 

be supported on stand-off insulators and kept tight enough to 
prevent mechanical damage through swaying. Avoid running 

the lead-in close to metal gutters, iron standpipes, etc. 

In areas of very strong signals, or where severe local 

electrical interference is encountered, 300 ohm shielded 

twin lead is recommended. The shield braid should be 

grounded. 

An approved lightning arrestor should be used. 

RECEIVER ANTENNA CONNECTION 

The antenna lead-in to the receiver is connected to the 

two screws of the terminal strip on the rear of the cabinet. 
Disconnect the "Bilt-In-Tenna" leads from the terminà1 

strip before attaching an external antenna lead-in. Some-

times, reversing the lead-in connections at the receiver may 

improve picture quality and overall performance. 

OPERATING CONTROLS 

There are two dual controls, consisting of a small and 

a large knob each, on the front panel of the receiver. The 

function of each control is marked on the front panel, the 
"circle" indicating the large knob, and the "dot" indicating 

tthenss.mall knob. See Figure 1 for front panel control func -

tions, 
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SERVICE ADJUSTMENT CONTROLS 

The receiver is completely adjusted at the factory, so 

normally none other than the front panel control operating 

instructions need be followed in putting the receiver in op-
eration. However, to provide for any misadjustment of the 

service controls, due to handling, the following instructions 

are in order. See Figure Z for location of the service ad-

justment controls. 

FOCUS CONTROL 

The FOCUS control should be adjusted until the fine hor-

izontal line structure of the raster is clearly visible over 

the picture area. The control should be tuned through the 

gorrett point acvcral times so that optimum foros is ob-

tained. 

CENTERING 

By means of a lever extending from the focus coil, thru 

the reàr screen, the focus coil can be shifted to center the 

picture in its mask. 

VERTICAL SIZE AND VERTICAL LINEARITY 

Adjust the VERTICAL SIZE control until the picture fills 

the mask vertically. Adjust the VERTICAL LINEARITY con-
trol for best overall vertical linearity. Adjustment of the 

VERTICAL SIZE control will require a readjustment of the 

VERTICAL LINEARITY control and possibly of the vertical 

hold control. Center picture with the centering lever on the 

focus coil. 

HORIZONTAL SIZE 

Adjust the HORIZONTAL SIZE lever until the picture 

fills the mask horizontally. Center picture with the center-

ing lever. 

PICTURE 
CENTERI NG 

LEVER 

HOR. 
OSC. 

FIGURE Z. 

TEST 
SOCKET 

VERT HOLD 

HORIZONTAL HOLD ADJUSTMENT 

The HORIZONTAL HOLD control should have a sync 

range of approximately 180°. If the control is too critical, 

adjust as follows: 

I. Short out HORIZONTAL OSCILLATOR coil L-23. 

This may be done with the chassis in the cabinet by 

shorting pins 3 and 8 of the test socket on chassis 

rear. 

2. With the centering lever, move the picture to the left 

so that the right edge of the raster can be seen. Ad-

just the HORIZONTAL HOLD control to about the 

middle of it r•nge and note the width of the blanking 
pulse. ( The blanking pulsè appears as a gray bar at 

the right edge of the picture). 

3. Remove short from HORIZONTAL OSCILLATOR coil. 

4. Adjust HORIZONTAL OSCILLATOR coil until the 

same amount of blanking pulse can be seen as was 

noted in step 2. 

VERTICAL HOLD ADJUSTMENT 

Adjust the VERTICAL HOLD control for the center of the 

vertical sync lock-in range. 

BRIGHTNESS 

Adjust the BRIGHTNESS control, in opmbination with 

the CONTRAST control for the most pleasing picture. Keep 

the brilliance slightly below maximum, however, in order 

to protect the fluorescent screen of the picture tube and to 

prevent poor picture detail. 

ADJUSTMENT OF ION TRAP 

VERT. SIZE 

Under conditions of rough shipment, it is possible for 

VERT LIN FOCUS BRIGHTNESS 

1405.512E 1;} 

YOKE ADJUSTMENT 
THUMB SCREW 

FOCUS COIL 

ti) 

POWER 
INPUT 

DV. NO 5115701215-

SERVICE ADJUSTMENT CONTROLS 

ION TRAP 

DEFLECT ION 
FOCUS COIL YOKE 
POSITIONING  

ADJUSTMENT STUD 

PICTURE 
CENTERING 

LEVER 
FOCUS COIL 
POSITIONING 

ECCENTRIC STUD 

ION TRAP 

FOCUS COIL 
POSITIONING 

ADJUSTMENT STUD 

PICTURE TUBE 
SUPPORT BRACKET 

ADJUSTMENT SCREW 

YOKE ADJUSTMENT 
THUMB SCREW 

TO LEVEL PICTURE 

RUBBER 
CUSHION 

TENSION 
/ SPRING 

the ion trap to become misaligned. To prevent serious dam-

age to the picture tube, the following method of adjustment 

should be used. See Figure 3. 

The magnet should be placed on the neck of the tube in 

the direction indicated by the marking on the magnet (usu-

ally an arrow which points toward the picture tube screen) 

so that the stronger magnet of the double magnet type or the 

only magnet in the single magnet type, is positioned over the 

internal pole pieces which are mounted on the gun structure. 

Adjust the brightness control for low intensity and move the 

magnet a short distance forward and backward at the same 

time rotating it to obtain the brightest raster. If, in obtain-

ing the brightest raster, the ion trap magnet has to be moved 

more than 1/4" from the gun pole pieces, the magnet is 

probably weak and a new magnet should be tried. Never 

correct for a shadowed raster with the ion trap magnet if 

such correction results in decreased brightness. The ion 

trap magnet must always be adjusted for maximum bright-

ness and, if shadows occur at this setting, they should be 

eliminated by adjusting the focus and deflection coils as ex-

p . ined under "Focus Coil and Deflection Yoke Adjustment". 

CAUTION: Keep brightness control at low intensity until 

ion trap is properly set. 

A mirror placed in front of the receiver will aid in mak-

ing this adjustment. 

DEFLECTION YOKE ADJUSTMENT 

If the deflecticon yoke shifts, the picture will be tilted. To 

correct, loosen the thumbscrew on top of the deflection yoke 

and rotate yoke until the picture is straight. Before tighten-
ing the thumbscrew, make certain that the deflection yoke 

is as far forward as possible. 

If the yoke support and the picture tube have shifted in 
transit or, if for any reason, these parts have been removed 

and replaced, it is best to do a complete job of repositioning. 

RETAINER STRAP 

DEFLECTION YOKE 
—BRACKET MOUNTING 

STUD 

FIGURE 3. PICTURE TUBE ADJUSTMENT LOCATIONS 

GROUNDING SPRING 

HV 
CONNECTION 

PICTURE 
TUBE 

MOUNTING  
STRAP 

See Figure 3. The starting point is the position of the pic-

ture tube. It should be adjusted so that the distance from 

the center of the tube face to the front edge of the chassis 

is I". The clamp on the front of the tube should then be 

tightened. The picture tube rear support bracket position-

ing adjustment screws should be loose enough to permit 

sliding the bracket forward until the rubber cushion fits 

snugly up against the flare of the tube. Loosen the yoke ad-

justment thumbscrew and push the yoke up against the flare 

of the tube. CAUTION: Do not use force in sliding the brack-

et up. If too much force is used, a strain will be placed on 

the neck of the tube when the support bracket positioning ad-

justment screws are tightened. Also, the yoke may be forced 

out of position. The opening in the yoke should be concen-

tric with the neck of the tube. 

FOCUS COIL ADJUSTMENT 

The focus coil should be positioned so that it is spaced 

1/4" from the deflection yoke when parallel with the yoke. 

The opening in the yoke should be concentric with the neck 

of the tube. The spacing should be adjusted before the 

front of the picture tube is clamped down, because it is ne-

cessary to remove the tube to change the position of the 

focus coil. Its position is changed by choice of location of 

the coil mounting studs in the scalloped holes on the top and 

bottom of the coil mounting bracket. The opening in the coil 

can be made concentric with the neck of the tube by loosen-

ing the nuts on the studs which support the focus coil brack-

et and turning the studs with a screwdriver in the slots pro-
vided. The studs are eccentric and move the coil both ver-

tically and horizontally. They should be used only to cen-
ter the neck of the tube in the opening of the coil. 

TEST SOCKET 

A test socket is provided on the rear of the chassis 

which allows adjustment of the horizontal oscillator and 

checking of sensitivity without removing chassis from cab-
inet. See Figure 2 for socket connections. 

MODELS 
14E1II, Oh. TS- 11 ,5 
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ALIGNMEINT 
GENERAL 

The chassis should be mounted on angle iron brackets 

(Motorola Part No. 7X700210) so that all connections and 
adjustments may be made easily. 

Since the power cord circuit is broken by the interlock 

when the cabinet back is removed, it will be necessary to 

obtain an extra power cord with the female interlock recep-

tacle in order to make a power connection to the receiver. 
Order Motorola Part No. 30B470756. 

ORDER OF ALIGNMENT 

A complete receiver alignment can be most conveniently 
performed in the following order: 

1. Audio Take-Off & Ratio Detector 
Z. 4.5 Mc Trap 

3. IF Coils & Mixer Transformer 

4. Osc & RF Sections 

AUDIO TAKE-OFF & RATIO DETECTOR ALIGNMENT 

Equipment Required: 

AM Signal Generator: Accurately calibrated 

(Optional) at 4. 5 mc 

Adjustable output 

DC Meter: Low range electronic 

voltmeter 

Procedure: 

Refer to Figure 4 for location of adjustments. 

1. If possible, it is désirable to align the audio section 

from an actual station signal, since the 4.5 mc align-

ment frequency will be exact. The fine tuning trim-

mer should be turned off the station slightly, to pre-

vent overloading the ratio detector. 

2. If a signal generator is used, tune it accurately to 

4. 5 mc, and adjust the output to approximately 10, 000 

microvolts. Connect the high side of the signal gen-

erator through a 1000 mmf capacitor to the grid ( pin 1) 
of the video amplifier tube V-7 ( 6AH6), and the low 

side to chassis. The following applies whether the 

station signal or signal generator is used. 

3. From either side of capacitor C-52 ( 10 mf), connect 

an electronic voltmeter to chassis decoupled thru 
10K ohms. 

4. Set the contrast control for maximum gain ( fully 
clockwise). 

5. Peak L-20 for maximum reading on meter. 

6. Peak T-3 primary ( top core) for maximum reading 

on meter, 

7. Move the meter and decoupling resistor from C-52 

to junction of R-41 ( 33K) and lead to volume control. 

8. Adjust T-3 secondary ( bottom core) for zero re-

sponse on 2.5V scale of meter. This corresponds 

to the cross-over point on the FM detector curve. 

If desired, the symmetry of the curve may be checked 

by tuning the signal generator 25 kc above and below 

4.5 mc and noting the plus and minus voltage pro-

duced, reversing the meter connections as neces-

sary. For proper balance of the ratio detector sys-

tem, the voltage in each direction should be approxi-

mately equal. If not, check the tuning of L-20 and 

the primary and secondary of T-3, the ratio detec-

tor. If necessary, replace the ratio detector tube 
V-9 ( 6AL5). It is desirable to calibrate the genera-

tor on a station signal. This may be done by nulling 

the secondary on a station signal and then connecting 

the generator and tuning it to produce the same null 
without touching the trimmers in the set. 

NOTE: As the adjustments are brought to resonance, it 

is advisable to reduce signal generator output to 

prevent overloading. 

With a 10,000 microvolt signal into the grid of the video 

amplifier tube, with the contrast control turned fully clock-

wise, and the focus control at center of its range, the volt-

age read from one side of capacitor C-52 should be greater 
than 5. OV. 

4.5 MC TRAP ALIGNMENT 

1. Connect the high side of the signal generator through 

a 1000 mmf capacitor to the grid ( pin 1) of the video 

amplifier tube V-7 ( 6AH6), and the low side to chas-
sis. 

2. Connect the voltmeter and germanium crystal rec-

tifier, as shown in Figure 5, between the cathode of 

the picture tube ( yellow lead) and chassis. Use the 

lowest voltage scale on the meter. 

3. With the signal generator accurately set at 4. 5 mc 

and maximum output, adjust trap L-18 for minimum 

reading on the meter. 

IF AMPLIFIER ALIGNMENT 

Equipment Required: 

IF Sweep Generator meeting the following requirements: 

18 to 30 mc, approximately 12 mc sweep width. Out-

put constant and adjustable to at least . 1 volt maxi-

mum with accurately calibrated, adjustable markers. 

Cathode Ray Oscilloscope: preferably one with a cali-

brated input attenuator. 

NOTE: If there is no built-in marker in the sweep gen-

erator, loosely couple the output of an accu-

rately calibrated AM signal generator to the IF 

strip. At all times, keep the marker output low 

enough to prevent the marker from distorting the 
response curve. 

If a wide band scope is used, the marker will be 

more distinct if a capacitor of 100 to 1000 mmf 

is placed across the scope input. Use the small-

est size possible, since too large a value will 
affect the shape of the curve. 

Procedure: 

1. Remove high voltage generator tube V-17 ( 6BQ6GT) 

from its socket to eliminate horizontal pick-up in the 

NO. TYPE FUNCTION 

V-1 6C86 R- F AMP. 

V-2 12 AT 7 MIXER - OSC. 

V-3 6AU6 1ST. I-F AMP. 

V-4 6AU6 2ND. I-F AMP 

V-5 6AG5 3RD. I-F AMP 

V-6 6AL5 VIDEO DET. 

V-7 6AH6 VIDEO AMP 

V-8 6AU6 AUDIO DRIVER- LIMITER 

V-9 6AL5 RATIO DET. 

V- I0 6J5GT AUDIO AMP 

V-I 1 6V6GT AUDIO OUTPUT 

V- I2 6SN7GT 1ST. 8 2ND. CLIPPER 

V- I3 12AU7 VERT. SWEEP GEN. 

V-I4 6W6GT VERT. SWEEP OUTPUT 

V- IS 6AL5 PHASE DET. 

V-16 6SN7GT HORIZ. OSC. 

V-17 61306GT HORIZ. OUTPUT & H. V. GEN. 

V-I8 6W4GT DAMPING DIODE 

V-I9 IB3GT H. V. RECT. 

V-2I 5U4G L. V. RECT. 

f
FINE TUNING 

CHANNEL SELECTOR 

ANTENNA 
INPUT 

C-6 
0 R-F 

TRIMMER 

T- I 
MIXER I- F 

c03(PRI- TOP) 
c.12 (SEE- BOT) 

C-I4 ® OSE TRIM 

MIXER 
LC TRIM. 

L-23 
HORIZ.@ 
OSC. 

L - 1 I ( TOP) 
1ST. I-F 

MODELS 14K1L, 
14K1L, Ch. TS- 115 

POWER SWITCH   
VOLUME 

TOP VIEW 
OF CHASSIS 

L-I2 (BOT.) 
HIGH TRAP 

(TOP) L- I4 (BOT.) 
ctIe? 2ND. I- F LOW TRAP 

8 
L-I8 _ L-20 

4.5 14V-15' _a SOUND TAKE-OFF 
TRAP 

OCT. NO. SIC700299-0 

CONTRAST 

V-19 

T-3 0 
RATIO 
DET. 

(PRI. TOP) 
(SEC. 80T) 

(::) 

FIGURE 4. TUBE AND ALIGNMENT ADJUSTMENT LOCATIONS 

oscilloscope. Replace 6BQ6 tube with dummy load another tube with pin 6 removed. 

of 2500 ohms 25 watts connected from B plus side of 

fuse to chassis. 

Z. By means of an external battery, apply a negative 

3.0 volt bias from the bottom of the 1st IF tube grid 

resistor R-13 ( 6800) to chassis. 

3. Using leads as short as possible, connect the hot side 

of the sweep generator to the grid ( pin 1) of the 1st IF 

tube V-3 ( 6AU6) through a 5000 mmf capacitor (do 

not use the loose or "spraying" method of coupling). 

The low side is connected to chassis. Set the cen-
ter frequency of the sweep to about 24. 6 mc and ad-

just initially for a sweep deviation of approximately 

12 mc. However, a sweep of from 8 to 10 mc may 
be found better for overall alignment. 

4. Using R-26 ( 100K) as a decoupling resistor, connect 

the scope to pin 4 of test socket. If a stronger out-
put is desired, connect the scope between the pic-

ture tube cathode and chassis. The curve seen at 

this position will be the reverse of the polarity shown 

in Figure 6. 

5. Set the contrast control at minimum. 

NOTE: If a distorted or unstable picture is seen on the 

the oscilloscope during alignment, it may be ne-

cessary to stop the oscillator by disconnecting 
resistor R-9 ( 1500) from the platé ( pin 6) of the 

oscillator tube V-2B ( I2AT7), or by substituting 

CAUTION: 1. Do not reduce the oscilloscope gain and 

increase signal input so that the top of 

the curve is flattened, due to limiting 

in the video or scope amplifiers. 

Z. The dress of plate & grid components 

in the IF affects tuning. Do not move 

indiscriminately. 

3. On the IF coils and on the traps, the 

resonance point will be found attwo 

settings of the slug. The correct set - 

ting is the one which is found with the 

greater part of the adjusting screw out 

of the coil. 

NOTE: The 1st & 2nd IF traps are tuned from bottom 

of chassis, while IF cores are adjusted from the 

top. 

6. Tune the low frequency trap L-14, located on the 2nd 

IF coil, for maximum attenuation on the curve at 

21.9 mc. 

7. Tune the high frequency trap L-12 located on the 1st 

IF coil for maximum attenuation on the curve at 

27. 3 mc. 

8. Adjust the 1st IF coil, L-11, to place a 26.6 mc mark-

er on the high side of the response curve 60% down 
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0.56 NO 6,a79 ,272 

VTVM 

B-

DC PROBE 220K 

1 N 34 

B-

FIGURE 5. 

ELECTRONIC VOLTMETER CONNECTIONS 

from maximum response. See Figure 6. 

9 0 K 

9. Adjust the 2nd IF coil, L-15, to place a 22. 7 mc 

marker on the low side of the response curve 60% 

down from maximum response. 

10. Adjust the 3rd IF plate transformer, T-2, to provide 

a flat top or symmetrical response curve. 

11. Reset the traps ( steps 6 & 7) and again check the IF 
for proper response. 

NOTE: It is suggested that the bias be removed for ac-

curate resetting of the traps. 

12. With bias applied, connect the sweepbetween the grid 

(pin 2) of the mixer tube V- 2A ( 1ZAT7) and chassis. 

13. Disconnect the trimmer, C-14, in LC circuit in the 

grid of the mixer tube, or short the trimmer through 

a 10,000 mmf ceramic disc type to chassis. 

14. Bring both cores of the mixer transformer, T-1, si-

multaneously from the outside towards the center. 

The half-way markers should be 26.4 mc and 22.9 

mc. ( Figure 7). 

NOTE: In aligning the three IF coils, each coil is ad-

justed individually, but when adjusting the pri-

mary and secondary of the mixer transformer, 

the adjustments should be made simultaneously. 

The important point to keep in mind is to obtain 

a flat response curve with as much gain as pos-

sible. The sides of the curve should be straight 

and as steep as possibie. Simultaneous adjust-

ing of the primary and secondary i# the easiest 

way to obtain this result. The transformer by 

itself is, in effect, tuned for the same pass band 

as the three staggered circuits. See Figure 7. 

The only difference in the overall waveform 

should be that the sides of the overall wave are 

steeper. Constant use of the 50% markers 

(22.9 mc and 26.4 mc) should be resorted to, 

since it is absolutely necessary to obtain the 

proper curve. A slight dip ( not exceeding 10%) 

is permissible in the mixer transformer re-

sponse curve. 

BANDWIDTH 

The bandwidth may be determined by connecting an AM 

generator to the mixer grid. With the generator frequency 

at 24.6 mc, adjust the output for 1 volt reading on a VTVM 

21.9 

FIGURE 6. IF RESPONSE CURVE 

21.9 

22.9 

27.3 

27.3 

26.4 

FIGURE 7. OVERALL RESPONSE CURVE FROM MIXER 

connected at the plate ( pin 2) of the video detector tube V-6 

(6AL5) and chassis. Double the output of the generator. 

Now, by tuning either side of 24.6 mc and noting the fre-

quencies at which the VTVM again reads 1 volt, the 6 db 

bandwidth points are indicated. 

REGENERATION CHECK 

After the above IF and mixer transformer alignment has 

been made, a check for regeneration in the IF amplifier 

should be made. This is done by removing the battery bias 

and observing the output response curve on the oscilloscope, 

as taken between the picture tube cathode and chassis. The 

bandwidth may change with the bias removed but should not 

change more than 0.2 mc. Set the contrast control to max-

imum gain. Decrease the input until the output signal shows 

a marked decrease. Any regeneration present will be indi-

cated by sharp peaks on the overall response curve. The 

oscillator should be stopped, as described above, during 

this procedure. 

CAUTION: Do not inject too much marker signal. 

MIXER LC ADJUSTMENT 

Reconnect bias removed for regeneration check. Re-

place trimmer C-14 in LC circuit of mixer grid or remove 

10,000 mmf ceramic between trimmer and chassis. Adjust 

the trimmer so it is tuned to the center of the mixer re-

sponse curve. This is indicated by observing the effect of 

the LC circuit on the mixer response. Increasing the ca-

pacity of the trimmer andbringing the LC circuit from above 

the IF range into the IF range, it will be noted that the mixer 

POWER 
SWITCH 

PR 
INPUT 

!tlit _ POWER SWITCH 
a vot.upe 

- — CONTRAST 

R-75 R-78 

L- 27 
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STATION SELECTOR 

2E 
L-20  

2r, 

L- 3E 
L 30 
L -3C 

R-7 

L-40 L-4C 
T-I 
(SECY.-7SE 

V-7 .) V 12 
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curve will pull down on the high side, then straighten out as 

the LC circuit approaches the middle of the range, and pull 

down on the low side as the LC circuit approaches the low 

end of the IF range. The proper tuning point is that point 

at which the mixer curve straightens out. In effect, the LC 

circuit is similar to a jack coil when it is within the IF 
range. 

CAUTION: Tuning the LC circuit very low will cause 
oscillation. 

IF SENSITIVITY MEASUREMENTS 

IF Stages Only  

1. Remove the battery bias from the 1st IF tube grid. 

2. Connect an AM signal generator, set at 24.6 mc thru 

a blocking capacitor of 5000 mmf, between grid 

(pin 1) of the 1st IF tube V-3 ( 6AU6) and chassis. 

3. Connect an electronic voltmeter across the video de-

tector load resistor R-28 ( 5600). Both leads from 

the meter should be decoupled with 100K ohm resis-

tors. 

4. Set the contrast control for maximum sensitivity. 

5. Stop the oscillator tube by disconnecting resistor 

R-9 ( 1500) from the plate -( pin 6) of the tube V- 2B 

(12AT7) or by substituting another tube with pin 6 re-
moved. 

6. The signal required to produce 1 volt ( negative) above 

contact potential on the meter should be less than 700 
microvolts. 

Mixer & IF Stages 

The preliminary preparations are the same as for check-

ing the sensitivity of the IF «stages except: 

1. Connect the AM signal generator, set at 24. 6 mc, 

through a 5000 mmf capacitor, between the grid 
(pin 2) of the mixer tube V-2A ( 12AT7) and chassis. 

2. The signal required to produce 1 volt ( negative) above 

contact potential on the meter should be less than 
125 microvolts. 

OSCILLATOR, ANTENNA AND RF ALIGNMENT 

NOTE: The IF must be aligned before the RF section 
can be properly phased. 

Equipment Required: 

Sweep Generator: Frequency range 40-220 mc; 10 mc 

sweep width 

Output constant and adjustable 

Adjustable markers(marker s should 

be calibrated occasionally by check-

ing against an accurate signal gen-

erator). 

Oscilloscope: Preferably one with a calibrated input 

attenuator. 

Signal Generator: Frequency range 40 to 220 mc 

Accurately calibrated 

AM modulatect. 400 cycle 

FREQUENCY CHART 

Chan Frequency Picture Sound Oscillator 

2 54-60 55.25 59.75 81.65 
3 60-66 61.25 65.75 87.65 
4 66-72 67.25 71.75 93.65 
5 76-82 77.25 81. 75 103.65 
6 82-88 83.25 87.75 109.65 
7 174-180 175.25 179.75 152.45 
8 180-186 181.25 185. 75 158.45 

9 186-192 187.25 191.75 164.45 
10 192-198 193.25 197.75 170.45 
11 198-204 199.25 203. 75 225.65 
12 204-210 205.25 209.75 231.65 
13 210-216 211.25 215.75 237.65 

ANTENNA & RF ALIGNMENT PROCEDURE 

1. Remove high voltage generator tube V-17 ( 6BQ6GT) 

from its socket and replace with a dummy load of 

2500 ohms 25 watts connected from B plus side of 

fuse to chassis. Stop the oscillator by disconnect-

ing R-9 ( 1500) from plate (pin 6) of V- 2B ( 12AT7). 

2. Connect the sweep generator across the antenna ter-

menals on the chassis with the antenna lead-in re-

moved. The line from the sweep generator should 

be as short as possible. 

3. Connect the oscilloscope through a decoupling resis-

tor of 150,000 ohms, between the cathode ( pin 3) of 

the mixer tube V-2 ( 12AT7) and chassis, 

4. Short out the AGC circuit with a clip lead from the 
AGC bus to chassis. 

5. Refer to Figure 4 for the RF trimmer location and 

to Figure 9 for the locations of the antenna and RF 

coils. The frequency chart listed previously gives 

the channel and alignment frequencies. 

6. The antenna coils are tuned to the video carrier fre-
quency and the RF coils are tuned to the sound car-

riers. Figure 10 shows the shape of the curve which 

should appear on the scope for channels 2-6 and Fig-

ure 11 the curves for channels 7-13. 

7. Turn the station selector switch to channel 10. Set 

the center frequency of the sweep generator to the 
center frequency of channel 10 ( 195 mc). 

.8. Adjust ceramic trimmer, C-6, so that picture and 

sound markers are as in Figure 11. 

9. Check channels 7 to 13 for proper response and, if 

necessary, tune the coil L-6. These coils may be 

tuned by spreading them to decrease inductance or 
compressing them to increase their inductance. See 

Figure 9 for location of coils. This will have more 

effect on channels 10 to 13 than 7 to 9. If L-6 is ad-

justed, it may be necessary to readjust RF trimmer 
C-6, and recheck the high channels. 

NOTE: As the bandwidth of the high channels is very 

broad, a slight variation is permissible. 

10. Move bandswitch to channel 6. 

11. With the center frequency of sweep generator at the 

center frequency of channel 6 ( 85 mc), introduce 

markers corresponding to sound and picture car-

riers and compare with curve of Figure 10. 

L-5 B 

CHANNEL 5 

L- 5C 

CHANNEL 7 

L-2 E 

L-20 

RF SECT.  

L-3 E 

L-3 D 

OS C. SECT 

R-7 
L- 4E 

L- 4D 

9 

L 5A 

 (--- CHANNEL 4 
 rN/ 

CHANNEL 3 

CHANNEL 2 

ANT SECT. 

L- 2 A 

MODELS 14K1BH, 14K1H,Ch. TS-115 

L-2B REAR VIEW OF 
L 2C  OSC. SECTION 

L-6 

L-3A 
-38 
L 3C 
L77 

L 4A 
L-4 B 
L-4C L-4 Al 

FIGURE 9. ANTENNA, RF AND OSCILLATOR COIL LOCATIONS 

NOTE: A convenient .method of determining whether a 

coil is tuned correctly is to insert a brass or 

iron slug into the coil. Brass decreases and 

iron increases the inductance. 

12. After channel 6has been aligned, progress downward 
through channel 2. 

CAUTION: Make certain the station selector switch is 

on the correct channel before checking band-
pass. 

OSCILLATOR ADJUSTMENT 

1. Put oscillator back in circuit. 

Z. Remove the short from the AGC circuit and apply a 

-3 volt battery bias to the AGC bus. 

3. Move the scope to the test socket on the chassis rear 

with the high side connected to pin 4 and the low side 
to pin 5 ( chassis). 

4. Set the contrast control at minimum (counterclock-
wise). 

5. Remove the fine tuning knob and turn shaft until the 

slat is in a horizontal position. This represents the 
mid-capacity position. 

6. Turn station selector switch to channel 12. 

7. Set the sweep generator on channel 12 with a center 

frequency of 207 mc and at least a 12 mc sweep. 

Keep the output low enough to show no evidence of 

limiting in the overall response curve. 

NOTE: Before aligning the oscillator section, make 

V: VIDEO 

S: SOUND 
,1-, 

-SOLID LINE INDICATES OPTIMUM 
RESPONSE. 

--- DOTTED LINES INDICATES 
PERMISSIBLE VARIATION. 

FIGURE 10. 

RF RESPONSE CURVES CHANNELS 2-6 

CHANNELS 
7 -10 
V 

CHANNELS 
11-13 

FIGURE 11, 

RF RESPONSE CURVES CHANNELS 7-13 

certain the 3.3 microhenry choke ( L-8) in the 

mixer grid is dressed away from the 2 mmf ca-

pacitor ( C-16) tied to the same grid. 

8. Introduce a marker corresponding to the sound car-

rier of channel 12 ( 209. 75 mc). 

9. Adjust oscillator ceramic trimmer so that the sound 

marker falls into the 21.9 mc trap dip in the response 
curve. 

10. Turn generator and station selector to channel 9 with 

the fine tuning shaft slot still in the horizontal posi-
tion. 

11. Spread or compress the 3-turn coil located in the 

center of the oscillator plate ( L-4M. Figure 9) so 

that the sound marker for channel 9 falls into the 

27.3 mc trap dip in the response curve. As the os-

cillator is tuned below the carrier on channels 7, 8, 
9 & 10, the 27.3 mc trap. will be in the same position 
as the 21.9 mc trap in step 9. 

12. Repeat steps 6, 7, 8 & 9. 

13. Turn generator and station selector to channel 13. 

14. Turn fine tuning trimmer so that the sound marker 

for channel 13 falls into the 21.9 mc trap dip of re-

sponse curve. The slot in the fine tuning shaft should 

not have moved more than 30° from the horizontal 
position to accomplish this ( each number on the sta-

tion selector knob represents 30 ° ).. 

15. If more than a 300 change in fine tuning trimmer was 
needed in step 14, adjust channel 13 oscillator coil 
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L25 

(L-7) by spreading or compressing until the 30° re-

quirement is met. 

• 

NOTE: Each adjustment of channel 13 oscillator cúil 

(L-7) will necessitate a rechecking of the oscil-

lator trimmer on channel 12 as per steps 6, 7, 

8 & 9. 

16. Check channels 12, 11, 10, 9, 8, and 7 by noting 

whether the fine tuning trimmer can drop the sound 

marker for each channel in the trap dip by a 30° ro-

tation. If one of the channels does not meet the 30° 

requirement, a compromise must be made by re-

setting channel 9 or 12, whichever is closer to the 

channel in question. 

Example: 1) If channel 11 does not meet the 30° require-

ment, return station selector and genera-

tor to channel 12 and tune ceramic trim-

mer toward channel 11 ( trimmer frequen-

cies lowered by tightening screw). This 

will tend to move channel 12 sound mark-

er out of the trapdip, but this can be com-

pensated for by the fine tuning trimmer. 

Do not adjust trimmer any more than is 

necessary to get the channel in question 

back within the 30° requirement. 

Example: 2) If channel 10 does not meet the 30° re-

quirement, move station selector and gen-

erator to channel 9 and tune the 3-turn coil 

(L-4M, Figure 9) toward channel 10 ( coil 

freq raised by spreading turns.) This will 

also tend to move channel 9 sound marker 

out, of the trap dip, but this can be com-

pensated for by the fine tuning trimmer. 

Again, do not adjust the coil any more than 

is necessary to bring the channel in ques-

tion back within the 30° requirement. 

17. Turn sweep generator and station selector switch to 

channel 6. 

18. Adjust channel 6 oscillator coil ( L-4E, Figure 9) so 

that the sound marker for channel 6 falls into the 

21.9 mc trap dip with the fine tuning trimmer at mid-

capacity ( shaft slot in horizontal position). Always 

spread or compress channel 6 oscillator coil in units 

of 3 turns. Compressing turns will move curve 

toward sound marker, while spreading will move 

LOW VOLTAGE POWER SUPPLY 

curve toward video marker. 

IMPORTANT: Since the coils are in series, the proper 

alignment of channel 6 will simplify the 

phasing of the channels to follow. 

19. Adjust channels 5 and 4 so that the sound marker for 

each channel falls into the 21.9 mc trap dip in the 

curve with the fine tuning trimmer set no more than 

15° from mid-capacity. 

20. Channels 3 and Z should be adjusted so that the sound 
marker falls into the 21.9 mc trap dip with the fine 

tuning trimmer within 15° of maximum capacity. 

OVERALL RECEIVER SENSITIVITY MEASUREMENT 

An overall measurement of sensitivity is made as fol-

lows: 

1. Connect an AM signal generator to the input termi-

nals of the receiver chassis after removing the short 

300 ohm lead which conructs to the antenna input 

strip on the back of the cabinet. To match the gen-

erator to the receiver input, a resistor matching net-

work should .be used. In the case of a generator with 

a 50 ohm output impedance, for example, place a 

100 ohm resistor in series with the output terminal of 

the generator and a 150 ohm resistor in series with 

the ground terminal. 

2. From cathode of picture tube to chassis, connect a 

calibrated oscilloscope. 

NOTE: To calibrate scope, connect it across 6. 3 volt 

filament supply. The peak-to-peak amplitude on 

the screen will then be approximately 18V ( 6.3 

x 2. 8). 

3. Set contrast control for maximum sensitivity. 

4. Tune signal generator to the video carrier frequency 

of the channel being checked. Generator signal 

should be 307. modulated at 400 cycles. The signal 

from the generator to produce 20 volts peak- to- peak 

at picture tube cathode should be less than 25 micro-

volts on channels 2 to 6 and less than 75 microvolts 

on channels 7 to 13. 

CIRCUIT DESCRIPTION 

The low voltage power supply ( Figure 12) provides plate 

voltage for all tubes except the high voltage applied to the 

second anode of the picture tube and heater voltage to all 

tubes except the HV rectifier, which is energized by hori-

zontal sweep current. 

Since the damping diode ( V-18) develops a high voltage 

pulse at its cathode, and its cathode is tied to the filament 

to prevent breakdown in the tube, it is necessary to provide 

a separate, low-capacity, well- insulated transformer ( T-7), 

to heat this filament. 

The plate supply is a conventional full wave rectifier 

using a 5U4 tube ( V-21). The speaker field serves as the 

filter choke. The focus coil, and its current adjusting re-

sistor network, is used also as a voltage divider to supply 

plate current to several tubes as shown in Figure 12. 

Another voltage divider from this network to chassis 
consisting of R- 76(l meg) and the potentiometer R-75 ( 1 meg) 

provides a variable bias on the cathode of the picture tube, 

to serve as a brightness control. 

THE RF TUNER 

Antenna Input 

Figure 13 is a simplified schematic of the tuner. 

The antenna input coil, L-1, couples the balanced line 

to the single ended input circuit for the RF tube, V-1. Op-

timum antenna coupling for all channels is obtained by the 

coupling coils Lt- 5A, L- 5B, L- 5C, and the coupling leads 

on channel positions 8, 10, and 12 of switch wafer S- 1A. 
These can be considered the primary of the antenna trans-

former. The secondary, or tuned grid circuit, includes also 
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the continuous, tapped coil mounted on wafer S- 1B for the 

low channels ( 2-6) and the stamped metal plate in series 

with the coil for the high channels ( 7-13). The purpose of 

the antenna coil, coupling leads, and secondary circuit, is 

to match the 300 ohm impedance of the transmission line 

from the antenna to the input impedance of the RF amplifier 

grid circuit and to tune this' circuit for the channel selected. 

Referring to Figure 13, it will be seen that the switch, in 

progressing from channel 2 to channel 13, shorts out the un-

used portion of the secondary winding or stamped metal plate. 

The bandwidth of channels 7 thru 13 is about 8 mc. The 

stamped metal plate • is carefully designed so that with this 

bandwidth no alignment adjustment is needed on the high 

channels. The individual coil sections on the low channels, 

however, may be tuned by spreading or compressing them, 

as outlined in the alignment procedure. 

RF Amplifier 

The grid of the RF amplifier V-1 ( 6CB6) is returned to 

the AGC bus thru R-1 ( 22K) and the decoupling resistor R-2 

(47K) is bypassed by capacitor C-3. The plate load of this 

tube consists of another tapped coil for the low channels and 

a stamped metal 'plate for the high channels mounted, in this 

case, on switch wafer S- IC. Here again, the switch pro-

gressively shorts out the unused sections of the inductance 

in tuning from channel 2 to 13. In this case, however, a 

trimmer C-6 and a choke L-6 are provided to center the high 

channel response while the low channel coils may be tuned 

by expansion or compression. 

The Mixer 

The mixer uses 1/2 of V-2 ( 12AT7). C-17 ( 8 mmf) cou-

pies the RF amplifier output to the mixer grid. Oscillator 

injection is accomplished by, C-16 (2 mmf). L-8 and C-14 

form a series resonant circuit tuned to the center of the IF 

response, to prevent interaction between the IF and the mixer 

input. 

The Oscillator 

The oscillator uses the other half of V-2 ( I2AT7) in a 

Colpitts circuit. Here again, the tuning inductance con-

sists of the tapped coil for the low channels and the stamped 

plate for the high channels mounted on wafer S- ID. L-7 and 

C-12 are provided to set the center frequency on the high 

channels while the low channels are aligned by spreading or 

compressing the individual coil sections. C-11 is provided 

as a fine tuning control for customer use. The oscillator 

operates above the RF on channels 2, 3, 4, 5, 6, 11, 12 & 

13 and below the RF on channels 7, 8, 9 & 10. This choice 

of oscillator frequencies eliminates interference due to os-

cillator radiation on the high channels. 

THE IF AMPLIFIER 

The IF amplifier uses two 6AU6 tubes and one 6AG5 tube. 

Figure 14 is the schematic of the IF amplifier. T-1 couples 

the mixer plate to the first IF grid. Coupling between pri-

mary and secondary, which are individually slug-tuned, is 

fixed and is designed for proper bandwidth. The plate choke 

L-10, of the 1st IF tube V-3 ( 6AU6), is coupled to the grid 

coil, L-11, of the 2nd IF . tube V-4 ( 6AU6) thru C- Z7 ( 220 

mmf). At IF frequencies, the impedance of C-27 is negli-

gible and for all practical purposes, L-10 and L-11 can be 

considered as being in parallel, L-11 being slug- tuned. A 

similar method is used between the 2nd and 3rd IF tubes. 

The 3rd IF plate is coupled to the detector by T-2, a unity 

coupled transformer. The IF circuits are stagger-tuned for 

proper bandwidth as explained in the Alignment Instructions. 

L-12 and L-14 are separately tuned trap windings on IF coil 

forms L-11 and L-15, respectively. Together with C-28 and 

C-36, they form absorption type trap circuits which steepen 

the high and low skirts of the IF response for better picture 

quality and stabilize the audio response with intercarrier 

sound. 

Decoupling is used in the plate supply and AGC circuits 

to prevent regeneration. 
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One-half of V-6 ( 6AL5) is used as the video detector. 
Figure 15 . is a schematic of the video detector. Since for 

noise limiting purposes it is desirable to apply a signal with 

negative going sync pulses to the grid of the video ampli-

fier, the detector load R-28 ( 5600) is placed in the plate cir-
cuit of the diode. L-16, L-17 and C-37; form a low pass fil-

ter to keep IF frequencies off the grid of the video amplifier. 

Since this chassis operates on the intercarrier sound 

system, the detector heterodynes the video and sound IF fre-

quencies and produces the 4. 5 mc heat frequency which be-

comes the new audio IF frequency. The negative DC volt-
age is fed to the AGC bus thru R-27 ( I. 5 meg) and controls 

the gain of the RF and 1st and 2nd IF amplifiers, 

V 6 
6AL5 

VIDEO DETECTOR 

WAS NO. 43C10.410-0 

V 6405 
3F10 IF AMP 

5 131-11 T 2 
3110 
IF 
_ - 

5000 

AGC 

TO PIN 4 
OF EST 
SOCKET 

NOTE - CAPACITORS ARE INDICATED IN 
WICRONICROFARADS UNLESS OTHERWISE 
SPECIFIED 

1500 
R24 

B + 

ARM OF 
CONTRAST 
CONTROL 

THE VIDEO AMPLIFIER 

The video amplifier V-7 ( 6AH6) not only amplifies the 

video signal but also the 4. 5 megacycle audio IF beat. Fig-

ure 16 is a schematic of the video amplifier. In its plate 

circuit, this beat is separated from the video signal and fed 

to the grid circuit of the audio driver- limiter tube V-8 ( 6AU6) 

by C-43 ( 2.2 mmf) and L-20, the sound take-off coil. The 

4.5 mc trap, L-18 and C-42 is a parallel resonant circuit 

which, when properly tuned, offers a high impedance to this 

frequency, to prevent its reaching the picture tube. 

By applying a negative signal to the grid of the video am-

plifier, a noise limiting action is achieved because noise 

pulses of amplitude greater than the sync level will drive 

the tube to cut off and, therefore, will not be present in the 

plate circuit. Since a single video amplifier tube is used, 

the signal at its plate will be positive and, as might be ex-

pected, is used to modulate the cathode of the picture tube 

rather than the grid, because the blanking pulses must cut 

the picture tube off and the polarity of the video information 

must be such that dark picture elements result in making 

the grid more negative with respect to the cathode. 

L-19 and L-21 are peaking coils to extend the high fre-

quency response of the amplifier. The contrast control, 

R- 31A, is placed in the cathode circuit of the video ampli-

fier and controls the bias and, therefore, the gain of this 

tube. The composite video signal is fed to the picture tube 

thru coupling condenser C-85 (. 1). 

THE AGC 

The negative DC voltage developed across the detector 

load resistor, R-28 ( 5600), is the AGC voltage. It will be 

noted that the low side of this resistor is connected to the 

arm of the contrast control potentiometer, R- 31A. R-30 

(47) is shunted across the arm of the contrast control and 

chassis. In weak signal areas, this arrangement results in 

a delay in the AGC action. For a weak signal, minimum 

bias is desired on the video amplifier and, therefore, the 

arm of the contrast control will be closest to the cathode end 

of the potentiometer. Because R-30 is then shunted across 
the entire contrast control, most of the plate current will 

flow thru it and develop a positive voltage of approximately 

one volt at the arm with respect to chassis. Since the low 
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side of the detector load is tied to this positive voltage, no 

AGC voltage will develop until the signal is strong enoue to 

overcome this positive voltage and, therefore, no AGC bias 

is applied to the controlled tubes under weak signal condi-

tions. In a strong signal area, however, where the arm of 

the contrast control approaches the chassis end of the con-

trol, R-30 is shorted out and full AGC voltage is developed. 

THE AUDIO SYSTEM 

The audio system employs a driver- limiter, V-8 ( 6AU6); 

a ratio detector, V-9 ( 6AL5); a first audio amplifier, V-10 

(6J5) and an audio output tube, V- II ( 6V6). Figure 17 is a 

schematic of the audio system. The driver- limiter is op-

erated at low plate and screen voltages to act as a partial 

limiter to minimize any amplitude modulation. A conven-

. tional ratio detector and audio amplifier are used. 
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FIGURE 18. SIMPLIFIED SCHEMATIC OF CLIPPERS AND PHASE DETECTOR 

THE CI.IPPER 

The clipper uses a 6SN7GT tube. The clipper schematic 

is shown in Figure 18. The composite video signal with posi-

tive going sync is applied thru R-50 and C-56 (. 005) to the 

grid of the first clipper from the plate circuit of the video 

amplifier. R-33 (470K) and C-40 ( 100) provide a short time 

constant circuit to minimize noise at the clipper grid. Un-

der no signal conditions, the tube is unbiased. The positive 

signal, however, will cause the tube to draw grid current 

and the voltage drop across R-51 ( 2.2 meg), negative at the 
grid, will charge C-56 to such a value that only the most 

positive part of the signal, which is the sync pulse, will cause 

plate current to flow. Therefore, the video information and 

the blanking pulses are clipped off and only the sync pulses, 

now negative in polarity, appear in the plate circuit. The 

second clipper is so biased that the peaks of the sync pulses 

will drive the tube to cut-off, which results in squared pul-

ses of positive polarity in the plate circuit of this tube. A 

slight increase in sync pulse amplitude is obtained by a small 

positive voltage applied to the grid of the second clipper by 

R-54 ( 330K). 

THE VERTICAL SCANNING SYSTEM 

Figure 19 is a schematic of the Vertical Scanning Sys-

tem. 

The negative sync pulses are fed from the cathode cir-

cuit of the second clipper, V-12B, to the integrating network 

composed, of R-59, C-60, R-60 and C-61 where the serra-
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tions of the vertical group are changed to a single negative 

pulse to trigger the vertical scanning oscillator. C-59 (. 005) 

and R-58 ( 100K) form a differentiating network which helps 

to stabilize the vertical scanning system by eliminating low 

frequency disturbances such as line fluctuations, etc. 

The vertical scanning oscillator is an asymmetrical, 

cathode coupled multivibrator using the dual triode V-13 

(12AU7). The circuit component values are chosen so that 

V-13B's conductance time is about 7% of the entire cycle to 

insure that retrace of the scan will have the proper rela-

tionship to the trace time. The saw-forming condenser, 

C-66 (. 05) is placed in the plate circuit of V-13B while the 

sync pulses are applied to the grid of V-13A. For the pur-

pose of explaining the free-running action of the circuit, as-

sume that the end of the trace period has almost been 

reached. At this time, V-13A is conducting, C-63 (. 01) is 

discharging thru V-13A, R-63 ( 330K) and R-64 ( the vertical 

hold control). This discharge current makes the grid end 

of R-63 negative and, together with the plate current of. 
V - 13A thru R-62 ( 2700),the common cathode resistor, biases 

V-13B beyond cut-off. The energy stored in C-63 is finally 

reduced to the point where the voltage drop across R-63 and 

R-64, due to the discharge current of C-63, is no longer 

sufficient to keep the grid of V-13B below cut-off and the tube 

begins to conduct current. The increased current thru the 

common cathode resistor R-62, increases the bias on V-13A 

and reduced its plate current. The rise in voltage at the 

plate of V-13A starts to charge C-63, and this charging cur-

rent applies a positive voltage to the grid of V-13B. This 

pulse of voltage throws V-13B into heavy conduction and de-

velops a pulse of voltage across the common cathode resis 
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for R-62, which drives V- 13A beyond cut-off. C-66, the 

saw-forming condenser,discharges suddenly thru the virtual 

short circuit caused by the heavy conduction of V- 13B. This 

corresponds to the retrace time in the scanning cycle. As 

C-63 approaches full charge, the charging current thru the 

grid circuit of V-13B decreases and the positive voltage ap-

plied to the grid of V-13B is reduced, which results in a re-

duction of plate current and, therefore, a reduction of bias 

on the grid of V- 13A. Eventually, this tube starts to con-

duct and C-63 begins to discharge and again this discharge 

current thru R-63 and R-64 cuts V.13B off. C-66 begins to 

charge from B plus, initiating the trace time of the scan and 

the beginning of another cycle. 

The frequency 6f the multivibrator is adjusted by means 

of the hold control R-64, so that the sync pulse from the 

transmitting station, negative in polarity, arrives at the 

time when V - 13B is beginning to conduct which, as we have 

seen, causes the grid of V-13A to go negative. The added 

negative voltage of the sync pulse insures that V- 13A will 

be driven to cut-off at sync pulse rate for each cycle, thus 

initiating the retrace inexact step with the transmitting sta-

tion's vertical scan. The voltage developed at the plate of 

V- 13B will be the combination sawtooth and pulse voltage 

shown in Figure 22(1). The pulse is formed by the peaking 

resistors R-65 and R-66. When V-13B goes into conduction, 

the voltage at the plate of V-I3B drops suddenly to a value 

determined by the relationship of the plate resistance of 

V- 13B to the total resistance in the discharge circuit of C-66 

which consists of R-65, R-66 and the plate resistance of 

V- 13B. After this initial instant, the charge on c-66 de-

creases, causing the voltage decrease at the plate shown be-

tween points " c" and "d" of Figure 22(1). When the positive 

pulse on the grid of V- 13B has decreased to the value where 

the negative charge on C-63 becomes operative and cuts off 

V- 13B, the voltage on the plate of V- 13B and, correspond-

ingly, on the grid of V-14, rises quickly to point " a" on the 

curve, the start of the trace. 

By returning the grid of the picture tube to the junction 

of the two peaking resistors R-65 and R-66, a negative pulse 

of suitable amplitude to cut the picture tube off during re-

trace is obtained, resulting in elimination of retrace lines 

on the screen. 

The negative pulse shown between point "h" and " a" of 

Figure 22(1), acting on the grid of V-14, tends to cut the tube 

off and raises its plate resistance to the larger value re-

quired to dissipate the energy in the plate circuit inductance 

during the short retrace period. 

Since the plate circuit of the vertical output stage V-14 

has inductance and, as the time constant of an inductive cir-

cuit decreases with an increase of resistance, just the op-

posite of an RC circuit, the increase in plate resistance of 

the tube is used to obtain the short time constant circuit re-

quired for proper retrace time. The windings on the ver-

tical output transformer are connected series opposing which 

reduces the step-down ratio and, hence, the inductance in 

the plate of V-14 in order to shorten the retrace time. 

The controls found in this circuit are: 

1. The Vertical Hold Control R-64 ( 1 meg). This con-

trol varies the resistance in the discharge circuit of 

C-63 (. 01) and, hence, provides a means of varying 

the frequency of the multivibrator. In practice, this 

control is adjusted so that the incoming negative sync 

pulses, on the grid of V- 13A, which are of constant 

amplitude, will cut V- 13A off and throw V- 13B into 

conduction in exact synchronization with the trans-

mitting station's vertical scan. 

2. The Vertical Size Control R-68 ( 5 meg). This con-

trol varies the charging current into C-66 (. 05) and, 

hence, the amplitude of the voltage developed across 

it. Variation of this voltage varies the drive on the 

grid of V-14 and controls vertical size 

3. Vertical Linearity R-71 (2000). This control, thru 

resistor R-70 ( 470), sets the bias on the grid of the 

vertical output tube and determines the tube's oper-

ating point on its plate current curve. Since this 

curve is not linear, some distortion can be intro-

duced to counteract any non-linearity in the sawtooth 

grid voltage. 

Since the size control is part of the multivibrator cir-

cuit and has an effect also on its frequency, there will be 

some interaction between the size and hold controls. Usu-

ally, readjustment of size will require readjustment of the 

hold control. 

HORIZONTAL SCANNING SYSTEM 

The horizontal scanning system comprises a phase de-

tector V- I5 ( 6AL5), a cathode coupled multivibrator V-16 
(6SN7), the output tube V-17 ( 6B06) and a damping diode 

V-18 ( 6vir4). Figure 20 is a simplified schematic of this 
system. 

The Horizontal Oscillator 

In order to see how the phase detector automatically 

corrects for multivibrator frequency change, it will be ne-

cessary to understand how the correction voltage affects the 

multivibrator. The horizontal oscillator is also an asym-
metrical cathode coupled multivibrator. 

The operation is as follows. Assume that the trace pe-

riod is almost completed. At this time, tube "A" is con-

ducting, tube "B" is cut off. C-76 is discharging thru tube 

"A" R-88 ( 120K), and R-89 ( the hold control). The dis-

charge current of c-76 is still high enough to keep the grid 

of tube "B" negative and cut off. Bias is being applied to 

both tubes by current flow thru the common cathode resis-
tor R-86 ( 1000). When the energy stored in c-76 is reduced 

to the point where its discharge current no longer holds the 

grid of tube " B" below conductance, tube "B" starts to pass 

current and this current causes a greater voltage drop across 

R-86, the common cathode resistor, which increases the 

bias on tube "A" reducing its plate current. The resulting 

increase in voltage at the plate of tube "A" begins to charge 

C-76 and this charging current applies positive voltage to 

the grid of tube "B". The resulting heavier conduction of 

tube "B" develops a pulse of voltage across R-86 which cuts 

tube "A" off and results in a positive pulse at the plate of 

tube "A" which throws tube "B" into heavy conduction. This 

allows C-77, the saw-forming condenser, to discharge thru 

tube " B" and R-91. WhenC-76 becomes charged, the charg-. 

ing current thru the grid circuit of tube "B" decreases and 

the positive voltage on the grid, which has far exceeded the 
bias developed across R-86, is reduced. This results in 

reducing the plate current thru tube "B" and, therefore, the 

bias applied to tube "A" by the voltage drop across R-86. 

Tube "A" starts to conduct and condenser C-76 starts to 

discharge, cutting tube "B" off. C-77 begins to charge, 

starting the next trace. 

L-23 and C-75 in the plate circuit of tube "A", form a 

resonant circuit which is tuned to the horizontal frequency 
(15,750 cps). The 15, 750 cycle sine wave generated by this 

circuit, if properly phased, will insure that the positive 

pulse at the plate of tube "A", which throws tube " B" into 
conduction, will be more frequency stable. 

C-77 and R-91, the peaking resistor, will produce the 
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same combination pulse and sawtooth voltage shown in Fig-

ure 22(1). This action was explained in the vertical circuit. 

The Phase Detector 

The foregoing explanation is based on the assumption 

that tube "A's" grid is returned to a fixed potential point. 

It can be seen that if this grid is returned to a point which 

Ivaries in potential with frequency of the multivibrator„ it 

would be possible to make this variation a means of fre-

quency control. Assume that the grid of "A" in Figure 20 

is made more positive. This causes the bias of "B" to in-

crease because of the increased drop across the common 

cathode resistor R-86. Capacitor C-76 will then discharge 

for a longer time before "B" conducts, thereby decreasing 

the frequency of oscillation. If the grid were made more 

negative, the bias across the common cathode resistor would 

be less and C-76 would discharge for less time before "B" 
started to conduct, thereby increasing the frequency. 

Figure 18 is a simplified schematic of the clipper and 

phase detector circuits. The phase detector V-15 ( 6AL5) is 

so connected that a comparison of the phase of the incoming 

sync pulses and a sawtooth derived from the horizontal out-

put system is made. A positive sync pulse from the plate of 

the 2nd clipper V-12 ( 6SN7) is fed thru C-72 (. 001) to the 

plate of diode "A" of V-15. A negative sync pulse from the 

cathode of V-12 is applied thru C-71 (. 001), to the cathode of 

diode "B" of V-15. A sawtooth, derived from the integration 

of a pulse in the horizontal output circuit, at the yoke, by 

the integrating network, composed of R-95 ( 150K), R-96 

(150K), and C-70 (. 005), is applied to the cathode of diode 

"A" and the plate of diode "B", which are tied together and 

returned to chassis thru R-80 ( 15K). The load for diodes 

"A" and " B". consists of resistors R-81 ( 100K) and R-82 

(100K)whose junction returns to the high side of the grid re-

sistor R-83 (4. 7 meg) of the first horizontal multivibrator 

tube V-16 ( 6SN7). The voltage applied to the two diodes will 

be a function of the amplitude of the sawtooth, the amplitude 
of the sync pulses and the phase relationship between the 

pulses and the sawtooth. 

If the sawtooth, whose phase and frequency are a func-

tion of the multivibrator's phase and frequency, is operating 

in the middle of the lock- in range, the sync pulse will occur 

in the center of the retrace time. See Figure 21(1). The 

sync pulses have an amplitude of from 6 to 8 volts while the 

sawtooth amplitude is about two volts. The RC time con-

stant in the pulse input circuit to the diodes is long enough 

to maintain an average pulse voltage of 6 to 8 volts for two 

or three horizontal lines, which means that in the "on" fre-

quency condition shown in Figure 21(1), the diodes conduct 

only on the pulses and since these are equal in amplitude and 

developvoltages of opposite polarity across R-83 in the first 

multivibrator grid circuit, as shown in Figure 18, no con - 

trol voltage is applied to the grid of V-16. 

If the oscillator tends to increase in frequency, with re-

spect to the sync pulses, the phase relationship shown in 

Figure 21(2) exists at the diodes. The phase of the sawtooth 

has now shifted so that at the same instant that the pulse is 

applied to the plate of diode "A", the positive saw is also 

applied to its cathode, so that only the shaded portion of the 

pulse causes conduction of diode "A". Diode "B", however, 

still conducts on the total amplitude of the negative' pulse ap-

plied to its cathode aided by the positive saw applied to its 

plate at the same time. Since current flow thru diode "A" 

makes the grid end of R-83 negative, with respect to chas-

sis, the decreased current flow, caused by the sawtooth 

voltage bucking the pulse voltage at diode "A", results in a 

more positive voltage across R-83, applying a more posi-

tive voltage to the grid of V-16 which, as we have seen, re-

sults in decreasing the oscillator's frequency. 

If the oscillator tends to decrease in frequency, with re-

spect to the sync pulses, the phase relationship shown in 

Figure 21(3) exists at the diodes. At the same instant that 

the negative pulse is applied to the cathode of diode " B", the 

negative saw is applied to its plate so that only the shaded 

portion of the pulse causes conduction. Diode "A", however, 

conducts on thé full amplitude of the positive pulse applied 

to its plate, aided by the negative saw applied to its cathode 

at the same time. Since current flow thru diode " 13" makes 

the grid end of R-83 positive, with respect to chassis, the 

decreased current thru diode " B" results in applying a more 

negative voltage to the grid of V -16 which, as we have seen, 

results in increasing the oscillatnr frequency. C-73, R-84 
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FIGURE 21. WAVEFORMS AT PHASE DETECTOR 

and C-74 provide two time constant filters which are neces-

sary to obtain "fly-wheel" action of this AFC sync circuit. 

The Horizontal Output System 

The combination sawtooth and pulse waveform developed 

across C-77 ( 680) and R-91 ( 1500) by the multivibrator cir-

cuit, is fed to the grid of the horizontal output tube V-17 

(6B06). Figure 20 is a simplified schematic of the horizon-

tal output system. It will be noted that in this system an 

auto-transformer is used. In the horizontal scan, it is ne-

cessary that retrace be completed in about 7 microseconds. 

In order to accomplish reversal of current in the inductance 

of the output transformer and the yoke in this short a time, 

it is necessary to make this circuit resonant at such a fre-

quency that the half cycle time will equal 7 microseconds, 

because only by shock exciting such a circuit into oscilla-

tion will retrace be accomplished in the time allowed. This 

circuit is made resonant by the inductance of the output 

transformer and yoke, the distributed capacity and the tube 

capacity. Bearing this in mind, the operation can be ex-

plained as follows. Referring to Figure 22(1), assume that 

the voltage on the grid of the output tube is increasing, point 

"a". The grid is now being made less negative and the out-

put tube starts to draw current which is supplied from B plus 

thru the damping diode. When point " h" is reached on the 

grid voltage waveform, the output tube is suddenly cut off 

because its grid has been made highly negative, ( point "c" 

on the grid voltage waveform). With the tube cut off, the 

resonant plate load is undamped and the circuit is shocked 

into oscillation. The reversal of current through the output 

inductance produces a positive voltage pulse which makes 

the cathode of the damping diode ( V-18) positive, with re-

spect to its plate; therefore, it cannot conduct. C-82 ( 180) 

is placed across the diode to provide a low impedance for 

the oscillatory current. If the damping diode V-18 were not 

present, this oscillation would continue and current would 

flow in the output transformer as shown in Figure 22(2). In 

order to insure a linear trace, however, this oscillation 

must be stopped and the damping diode serves this purpose. 

MODELS 14K1BH, 1 

(I) OUTPUT TUBE 

1H,Ch. TS-115 

GAI O VOLTAGE VIONEFORMI 

(2) OUTPUT TRANSFORMER CURRENT WAVEFORM 
( WITHOUT DAMPING DIODE) 

e 

(3) (C)EFFECT OF DAMPING DIODE (e) CURRENT 
WAVEFORM IN OUTPUT TRANSFORMER DUE 

TO CONDUCTANCE OF OUTPUT TUBE 

a bde 
f. 

(4) COMPOSITE CURRENT WAVEFORM IN OUTPUT TRANSFORMER 

FIGURE 22. WAVEFORMS IN HORIZONTAL SCANNING SYSTEM 

When the current nears its maximum negative value, the 

polarity and amplitude of the voltage pulse or; the damping 

diode is such that its plate becomes positive, with respect 

to its cathode so that the tube conducts heavily and loads 

the circuit suificiently to prevent continuation of the oscil-

lation. The ci rrent then follows the decay curve shown at 

"c" in Figure 22(3). At the time ["d" in Figure 22(3)] the 

voltage at the ;rid of the output tube has become less than 

cut off point[" " in Figure 22(1)1 the tube again demands 

current. The rising current in the tube results in super-

imposing the w veform "e" of Figure 22(3) on the current 

flow already in the output transformer due to the decaying 

current which resulted from the damped oscillation. Com-

bination of these two currents results in the linear trace 

current indicated at "f" in Figure 22(4), which is a com-

posite waveform of the entire action. During the peak con-

duction of the damped diode, C-83 (. 1) charges and its po-

larity is such that when the output tube calls for current the 

charge on the condenser will be in series with the B plus 

supply so that the voltage at the output tube plate is raised 

from the 250 volt B plus supply to about 475 volts by this so-

called "bootstrap" voltage. When the grid voltage wave-

form of the output tube again reaches point "b" of Figure 

22(1), the tube is cut off and another cycle starts. 

In order to properly match the yoke inductance to the 

required output inductance for the tube, the yoke is connect-

ed to a tap on the winding which effectively makes an auto-

transformer of this section. The positive pulse of voltage 

at this tap is coupled to the yoke thru C-81 (. 1) and results 

in a sawtooth of current thru the yoke. It will be remem-

bered that a portion of this pulse is also fed to the phase de-

tector for the AFC action thru R-95 and R-96. 

High Voltage 

To take advantage of the large voltage pulse developed 

across the output inductance by the heavy current flow 

caused by the retrace oscillation, the plate winding is made 

the primary of an auto-transformer whose step-up ratio is' 
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nef. Palq. 
No. Number 

such as to develop pulses of about 14 kv at its high end. 

These pulses are rectified by v-19 ( 1133) and the resulting 
DC is applied to the second anode of the picture tube. The 

filament voltage for the 1133 rectifier is obtained from an 

additional winding on the output transformer. 

Controls 

1. Horizontal Oscillator Adjustment. L-23 is the coil 

of the sine wave generating circuit in the horizontal 

multivibrator circuit and -should be tuned to 15, 750 

cycles as explained in the service instructions. 

2. Horizontal Hold Control. R-129 is the horizontal hold 

control which can be adjusted for correct frequency 

operation of the multivibrator. 

3. Horizontal Size Control. L-27, paralleling a small 

portion of the output choke controls, to a small de-
gree, the inductance of the choke and acts as a size 

control. 

REPLACEMENT PARTS LIST 

NOTE:: When ordering parts specify model number of set in addition to part number and description of part. 

:Ref. Part 
No. Number Deecriptioa 

C-68 23B700160 Electrolytic: 4-eection; 80 of/ 
koov, ko uf/300V, 20 uf /300V, 

10 uf/300  

C-69 23a700159 Electrolytic: 4-section; 80 of/ 
4cov, ho mS/400V, 100 uf/50V, 

20 uf/25V  
C-70 889869 Paper: .005 uf 600v  

0-71 8E9866 Paper: . 001 uf 600V  
C-72 889866 Paper: .001 mf 60ov  

C-73 889866 Paper: .001 uf 60ov  
0-74 8E9870 Paper: .01 uf 600v  
C-75 889869 Paper: . 005 mf 6.00v  
C-76 21E4000137 Ceramic tubular: 270 mmf 5oov  
0-77 21R2741 Mica: 680 me 5oov  

0-78 8E9869 Paper: .005 mf 600v  
0-79 88985 14 Paper: . 1 uf 200V  
0-80 8898714 Paper: . 1 uf 600v  
0-81 8E490263 Molded paper: .1 uf 600v  
0-82 211(700883 Ceramic tubular: 180 emf 3000V  

C-83 8E9874 Paper. .1 mf 60ov  
0-84 21E790574 Ceramic tubular: 60 me 1500 V 

(in deflection yoke)  
C-85 889874 Paper. .1 mf 600v  

0-86 
A,B&C 23B700613 Electrolytic: 3- section; 80 of/ 

400 v, 20 uf/300 V, 10 mf/300 V  

C-87 
A,B&C 23B700614 Electrolytic . 3-section; 60 of/ 

400 v, 40 ms/300 v, 20 mf/25 V  

0-88 23E700615 Electrolytic: 2-section; 35 of/ 
400 v, 100 of/5o v  

C-89 889810 Paner: .25 mf 100V  

Fuses 

Des -IsLt_LLn 

CHASSIS PARTS - ELECTRICAL 

Cspscitors 

C-1 - See Tuning Unit Parts List  

C-2 21)(77375 Ceramic tubular: 220 me 500v  
C-3 21A470789 Ceramic disc: 5000 me 450V  
C-4 21E77375 Ceramic tubular: 220 me 500V  
C-5 21E470322 Molded: 20 me 500V  
C-6 3X790189 Trimmer, ceramic: .5-3 me; 

complete with screw & mtg. nut  

C-7 21A470790 Ceramic disc: 1500 me 500V  
C-8 21A470790 Ceramic disc: 1500 me 500V  
0..9. 21E482726 Ceramic disc: 10,000 me 450V  

C-10 See Tuning Unit Parts List  
C-11 - Fine Tuning Trimmer (part of 

station selector)  

C-12 1X790189 Trimmer, ceramic: .5-3 me: 
complete with screw & mtg. nut  

C-13 See Tuning Unit Parts List  
C-14 1X792784 Trimmer, ceramic: 3-13 me; 

complete with screw & mtg. nut  
C-15 See Tuning Unit Parte List  

0-16 21K47828o Molded: 2 me (temp comp)  
0-17 211(478234 Molded: 8 me 500V  
0-18 21A470789 Ceramic disc: 5000 me 45ov  
0-19 21E77375 Ceramic tubular: 220 mod 5oov  

C-20 21)(478280 Molded: 2 me 500V  
C-21 21,0470789 Ceramic disc: 5000 mmf 450V  
C-22 21A470789 Ceramic disc: 5000 me 450V  
C-23 21A470790 Ceramic disc: 1500 mi 500v  
0-24 21A470789 Ceramic disc: 5000 me 450V  
C-25 2IA470789 Ceramic disc: 50001 mms 450v  
C-26 21A470789 Ceramic disc: 5000 mmf 450V  
C-27 21E77375 Ceramic tubular: 220 me 500V  
0-28 211(470329 Molded: 30 me 500V ( temp. comp.).. 
C-29 21A470789 Ceramic disc: 5000 me 450V  

C-30 21A470789 Ceramic disc: 5000 me 45ov  
0-31 21E77375 Ceramic tubular: 220 me 500V  
C-32 2110.70789 Ceramic disc: 5000 me 450V  
C-33 21A470)789 Ceramic disc: 5000 mmf 450V  

C-34 21A470789 Ceramic disc: 5000 me 450v  
C-35 21).470789 Ceramic disc: 5000 me 45ov  
C-36 21)(470329 Molded: 30 me 500V ( temp. comp.)  

C-37 21)(470324 Molded: 6 me 500V  

0-38 889854 Paper: .1 mf 200V  
C-39 8119851) Paper: .1 mf 200V  
C-40 21E6554 Mica: 100 me 500V  
C-42 211(470329 Molded: 30 me 500V  
C-43 21A478274 Molded: 2.2 me 500V  
C-44 21E790683 molded: 60 me 500V  
C-45 21A470789 Ceramic disc: 5000 mmf 450V  
c-k6 21A470789 Ceramic disc: 5000 me 450V  
C-47 21E790439 Silver mica: 15 me (part of T-3 

base)  
0-48 885866 Paper: .001 uf 60ov  
0-49 21A79o131 Ceramic tubular: 150 me 500V  

C-50 21E6590 Mica: 500 me 50ov  
0-51 2186590 Mica: 500 me 500V  
C-52 23A90205 Electrolytic: 10 mf 50v   
C-53 21E482726 Ceramic disc: 10,000 me 450V  
C-54 889869 Paper: .005 mf 600v  
C-55 21866.0 Mica: 68 me 500V  
C-56 889869 Paper: .o05 uf 6CCv  
C-57 211(470322 Molded: 20 me 500V  
C-58 889673 Paper: .05 mf 600v  

C-59 889869 Paper: .005 uf 600v  
c-6o 889869 Paper: .005 uf 600v  
0-61 889870 Paper: .01 ve 600v  
C-62 889851 Paper: .02 mf 200V  
C-63 889870 Paper: .01 uf 600v  

C-64 8E9866 Paper: .001 uf 600V  
C-65 21E6590 micat 500 me 500V  

C-66 889873 Paper: .05 mf 600V  
C-67 889875 Paner: . 15 uf 600v  

F-1 65A700851 Fuse, 1/4 amp: glass; with leads... 

Coils 

L-1 24A790033 
L-2 
L-3 
L-4 
L-5 
L-6 
L-7 

L-9 
L-10 
L-11 

L-12 
L-13 
L-14 
L-15 

1,16 

L-17 
1.-18 
L-19 
1,20 

1,21 
1,22 

Antenna Impedance Matching Coil.... 

Bee Tuning Unit Parts List  
Bee Tuning Unit Parts List  
See Tuning Unit Parte List  
See Tuning Unit Parts List  

24E792825 RF Coil: channel 13  
See Tuning Unit Parts List  

24K792577 RF Choke: 3.3 microhenries  
24E780128 RF Choke: 2.2 microhenries  
24E790035 RF Choke: 5.6 microhenries  
245792586 1st IF: complete with LC trap, coree 

& mtg nuts  
27.3 mc trap (pert of 1,11)  

24E790035 RF Choke: 5.6 microhenries  
21.9 mc trap (part of L-15)  

24E792587 2nd IF: complete with LC trap, cores 
& mtg nuts  

24E792771 RF Choke . yellow dot  
24E792771 RIP choke. yellow dot   
245792735 4.5 mc trap: less core & mtg nut  
24E701652 Compensating coil: black dot   
24A470159 Sound Take-Off: less core & mtg 

nut  
24E701651 Compensating coil: green-black dot  
24E701321 Focus coil  
248790059 Horizontal Oscillator: lees care 

& clip  

1,24 2140792171 
or 24E700776 
or 24E792173 
or 241E700778 
or 2140792506 
or 24E700694 

or 24E792508 
or 24E700714 
or 240700050 
or 24E700774 Deflection yoke: complete 

Ref. "art 
No. Number Description 

I.-25 24E790145 RF choke: 0.47 microhenriee  
L-26 24E790145 RF Choke: 0.47 microhenriee  
L-27 24E700089 Horizontal Size: less core & clip  

Speakers 

LS-1 500791913 Speaker: 8" electrodynamic 3.2 ohm 
voice coil; 100 ohm field (hot)... 

Resistors  

Note: All resistors are insulated carbon type 

unless otherwise specified. 

R-1 686397 22,000 10% -1/2W  
R-2 6R6056 47,000 20% 1/2m  
R-3 68561 14 56 10$ 1/2w  
R-4 682036 33 10$ 1/2w  
R-5 686229 woo 10$ 1/2w  
R-6 685659 3900 10$ 1/2w  
R-7 See Tuning Unit Parts List  
R-8 6146320 10,000 Icr$ 1/2w  
8-9 686038 1500 100$ 1/2w  
R-10 686117 5600 10% 1/2W  
R-11 686393 1200 10% 1/2W  

R-12 686080 4700 10% 1/2w  
R-I3 6561428 6800 10$ 1/2w  
R-I4 685550 47 look 1/2w  
R-15 682036 33 10$ 1/2w  
R-16 686069 2200 10% 1/2W  
R-17 6863914 12,000 10% 1/2w  
R-18 686229 l000 10$ 1/2w  
R-19 685550 47 10$ 1/2W  
R-20 682036 33 10$ 1/2w  
R-21 656069 2200 10% 1/2W  
R-22 686428 6800 io$ 1/2w  
8-23 682035 82 lo$ 1/2w  
R-24 656038 1500 10$ 1/2w  
R-25 686031 100,000 lo$ 1/2w  
R-26 686031 100,000 10$ 1/2w  
8-27 683966 1.5 meg 20% 1/2W  
R-28 686117 5600 10% 1/2W  
R-29 6860014 1 meg 20% 1/2W  

R-30 685550 47 10% 1/2W  
R-31 
A & B 18A792009 Contrast & Volume Control, dual: 

2000 tapped & 1 meg respectively; 
includes power switch  

2700 (not replaceable; part of 1,21) 
470,000 20% 1/2W  
100 20% 1/2W  
33,000 10% 1W ( for 6Aa6 video 
amp)  

or 6863141 22,000 10% 1W ( for 6C56 video 

me  

R-32 
R-33 686032 
R-34 686018 
R-35 686400 

R-36 - 12,000 (not replaceable; pert of 

I.-19)  

R-37 685671 14700 10$ 2W  
II-38 66LiM 220 20% 1/2W  

R-39 8200 10% 1/2W  
R-ko 685660 180 10$ 1/2W  
R-41 656012 33,000 20$ 1/2w  
R-42 6E6428 6800 lo$ 1/2w  
R-43 686428 6800 10$ 1/2w  
R-44 682120 4.7 meg 20% 1/2d  
R-45 6864114 270,000 10% 1/2m  
R-46 686032 470,000 2o$ 1/2w  
R-47 6126032 470,000 20% 1/2W  
R-48 6R6022 330 10% 1/2W  

R-49 684760014 1000 20% 2W  
R-50 686320 10,000 10% 1/2W  
R-51 683927 2.2 meg 20% 1/2W  
R-52 6860014 1 meg 20% 1/2W  
R-53 686397 22,000 10% 1/2m  
R-54 682096 330,000 10% 1/2W  
R-55 6861428 6800 10$ 1/2w  
R-56 6R5581 3300 10$ 1/2w  

R-57 655581 3300 10$ 1/2w  
R-58 686031 loo,occ 10$ 1/2w  
R-59 686031 loo,coo 1o$ 1/2w  
R-60 686397 22,000 10%- 1/2w  
R-61 686031 100,000 10$ 1/2W  
R-62 685577 2700 10% 1/2m  
R-63 682096 330,000 10% 1/2W  
R-64 18A90147 Vertical Hold Control: 1 
R-65 6861428 6800 100 1/2w  
R-66 685577 2700 lo$ 1/2w  

Ref. 
No. Part No. Description  

R-67 6R6032 470,000 20% 1/2w  
R-68 18A9o145 Vertical Size Control: 5 meg  
R-69 682118 3.3 meg 20% 1/2%q  
R-70 6839149 470 20% 1/2W  
R-71 18A790146 Vertical Linearity Control: 2000 
R-72 686291 560 10% 1/2W ( in deflection 

yoke)  
8-73 686291 560 10% 1/2W ( in deflection 

yoke)  
R-74 686056 47,000 20% 1/2m  
R-75 18A90147 Brightness control: 1 meg  
R-76 6560014 1 meg 20% 1/2m  

R-77 17E79084u dire wound: luuu lu% 10W  
R-78 18E701114 Focus control: 500  
R-79 17E792705 Wire wound: 2000 10% 10m  

8-80 6116477 15,000 lo$ 1/2w  
R-8I 6E6033. 100,000 los$ 1/2w  
R-82 656031 loo,000 10$ 1/2w  
R-83 6i*222 4.7 meg 20% 1/2v  
8-84 652122 4.7 meg 20% 1/2w  
R-85 656428 6800 10$ , 1/2w  
R-86 686229 l000 10$ 1/2w  
R-87 6839149 470 20$ 1/2w  
R-88 685631 120,000. 10% 1/2W  
R-89 18A791574 Horizontal Hold: 100,000  
R-90 6E6074 68,000 101) 1/2w  
R-91 686038 15oo lo$ 1/2w  
R-92 686032 470,0« 2o$ 1/2w  
R-93 655583 47 10$ 114  

R-94 685690 6800 10% 2w  
R-95 685721 150,000) 10$ 1m  
8-96 685721 150,000 14 1w  
R-96 6R5721 150,000 10$ 1w 

R-97 
R-98 

685577 2700 10$ 1/2w  
656328 100,000 10$ lw  

R-99 17E701353 Wire wound: 1500 10% 
R-100 6E6032 1470,000 20$ 1/2w  
R-101 6E6018 100 20$ 1/2w  

2700 (not replaceable; part of 
L-21)  

R-102 

Transformers 

T-1 24E792578 

T-2 248792585 

T-3 248790125 

T-4 25B790686 
T-5 25E701619 
T-6 24E700588 
T-7 25R790140 
T-8 250700161 

or 25C700169 
or 250701025 
or 25K700882 

Tubes 

V-1 6CB6 
V-2 12AT7 
V-3 6Au6 
v-4 6Au6 
V-5 6Ac5 
V-6 6AL5 
V-7 6Aa6 

or 60E16 

Mixer IF: less cores & Mtg nuts.... 
3rd IF: lees core, mtg nut, & 
colored leads  

Ratio Detector: complete less shield 
can  

Audio output  
Vertical output  
High Voltage Transformer  
Filament Transformer: isolating  

Power Transformer  

RF Amplifier  
Mixer-Oscillator  
let IF Amplifier  
2nd IF Amplifier  
3rd IF Amplifier  
Video Detector  

Video Amplifier  

v-8 6Au6 Audio Driver-Limiter  
V-9 6AL5 Ratio detector  
V-10 6J5G11 Audio Amplifier  
V-11 6V6GT Audio Output  
V-12 68N7GT let & 2md Clippers  
Y-13 12AU7 Vertical Sweep Generator  

V-14 64,6 Vertical Sweep Output  

V-15 6AL5 Phase Detector  
V-16 66a701 Horizontal Oscillator  
V-17 6541160T Horizontal Output & High Voltage 

Generator  
V-18 6wkoT Dumping Diode  
V-19 133aT Nigh Voltage Rectifier  

V-20 l4BP4 
or 14c84 Picture Tube: 14" rectangular  

V-21 504C, Low Voltage Rectifier 

MODELS 14K1BH, 
1 1H Ch. TS-11 
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Ref. Part 
No. Number Description 

Tulin 

Model Dr-13 Tuning Unit 

1X700100 TT-13 Tuning Unit: includes 
station selector switch, fine 
tuning trimmer, and the following 
coeponente .  

C-1 211(478234 Capacitor, molded: 8 mmf 500V  
21E482726 Capacitor, ceramic disc: 10,000 mmf 

450V  
21X482726 Capacitor, ceramic disc: 10,000 mmf 

450V  
21K400173 Capacitor, molded: 10 mme 500V 

(temp. comp.)  

240792764 -Coil, antenna: channels 2 thru 6; 
r includes 1,2A thru L-2E ( 1,2F 

thru L,2L are part of switch)  

L-3 24K790536 Coil, RF: channels 2 thru 6; 
includes L-3A thru L-3E ( 1-37 
thru L-31 are part of switch)  

1,4 21.0700114 Coil, oecillator: channels 2 thru 
6; includes L-4A thru L-4E ( L-4F 
thru L,4L are pert of switch)  

1,4M 241(700115 Coil, oscillator: channel 10  

1,5 24K792765 Coll, antenna primary: low frequency; 
includes L,5A, 5B & 50  

L-7 24K700116 Coil, oscillator: channel 13  
R-7 6R6o69 Resistor: 2200 10% 1/2W  

421(790136 Clip, spring ( on collar)  

43X700725 Collar, spring (on rear end of fina 
tuning shaft)  

Shaft, fine tuning  

C-10 

C-13 

C-15 

47K700726 
CHASSIS PARTS - MECHANICAL 

7K700153 
7g700194 

7A700196 

7A791965 
7B700515 
ix700504 

Bracket, coil mtg (1,27)  
Bracket, focus coil mtg: bottom ("U" 
bracket around focus coil)  
Bracket, focus coil mtg: top (across top 
of focus coil)  

Bracket; interlock safety  
Bracket, mask mounting  
Bracket, rear 'Wipe support: with tube 
grounding spring & 2nd anode insulator 
(large support brkt)  

7A792568 Bracket, yoke adj (across top of deflec-
tion yoke)  

35K700532 Bumper, rubber (circular bumper in rear 
support brkt)  

304790948 Cable, high voltage ( 6BQ6 plate cap 
lead) 

42X471342 Cap, plate ( for hi-volt rectifier).  
42A701441 Cap, plate (for 613Q6)  
42A700147 Clamp, lead retainer ( on hi-volt rect 

filament leads)  
42B70721 Clip, coil mtg (T-3 secondary)  
42A76244 Clip, coil retainer (L-23)  
42A72609 Clip, grounding ( grounds V-10 shield) 

42A780193 Connector, 2nd anode: with lead  
39K17396 Contact, pin terminal ( in epkr 

receptacle) per/c 
46A478242 Core, braes & screw (T-3)  
461(791756 Core, brass & screw ( L-11 & L-15)  
46A470310 Core, iron & screw (T-1 primary, L-18 & 

L-20)  
461(480256 Core, iron & screw (T-1 secondary, & L-12) 
46A70023 Core, iron.& screw (T-3 primary & L-14)  
46A470302 Core, iron & screw (T-3 secondary)  
46K471143 Core, iron & screw ( L-23)  
46A700090 Core, iron & elide adjustment ( L-27)  
15B791111 Cover, test socket  

35K792757 Cushion, focus coil (between coil & tube) 
5K792031 Grommet, insulating: 9/32" hole  
5A790684 Grommet, tube socket (V-14 & V-16 socket 

mtg)  
14A780184 Insulator, antenna lead ( dresses antenna 

input from chassis)  
14K791892 Insulator, coil ( in T-2 can)  
141(87179 Insulator, cil ( in T-3 can)  
14A791787 tnsulator, 2nd anode lead: ermite 

(dresses 2nd anode lead from chassis)" 
487655 Lockvasher, internal: 3/8; cad pl ( front 

controle mtg)  
4S2640 Lockwasher, internal: 1/2 thin; cad pl 

(mounts bottom focus coil mtg brkt).. 

487688 Lockvasher, internal-external: 1/4; cad 
pl (mounts bottom focus coil mtg 
brkt)  

 ft 

Part 
Number Description 

489751 Lockwasher, internal-external: #8; cad pl 
(T-8 mtg)  

29E5220 Lug, formed ( on T-8 mtg screw)  
295239 Lug, soldering: #8 H.T  
2A470049 Nut, coil & core mtg (T-1, T-2, L,11, 

L-12, L-14, 1,15, L-18 & L-20)  
2K791404 Nut, coil & core mtg ( L-27)  
207022 Nut, hex: 1/4-20 x 7/16; cad pl (mounts 

bottom focus coil mtg brkt)  
287004 Nut, hex: 3/8-32 x 9/16; cad pl ( front 

controls mtg)  
287003 Nut, hex: 8-32 x 5/16 stl; cad pl 

(T-8 mtg)  
2S7051 Nut, hex: palnut; 3/8-32 x 9/16; cad pl 

(rear controls mtg)  
207050 Nut, hex: palnut: 6-32 x 5/16; cad pl 

(T-2 shield mtg)  
2070703 Nut, palnut: special (T-3 primary coil 

mtg)  
2A790191 Nut: special ( ceramic trimmer mtg)... 
35K792182 Pad, cushion ( at bottom of picture tube 

front)  
35K700167 Pad, cushion ( smell pads on lower picture 

tube strap)  
351(700166 Pad, cushion ( on top picture tube strap) 
641(791818 Plate, chassis cover (removable plate on 

chassis side)  
64A9ooye Plate, electrolytic mtg (mounts 2 

electrolytics)  
64A700690 Plate, electrolytic mtg (mounts 3 

electrolytice)  
64K700748 Plate, socket cover (covers unused hole 

when 2 electrolytics used)  
64A700745 Plate, transformer cover ( for 25C700161 

power trans. only)  
281(471323 Plug, line cord: 2-pin; waxed  
9A22367 Receptacle: 5-prong ( spkr receptacle)  
5S8497 Rivet* .088 x 1/8 stl; pol nkl (V-1, V-2, 

& V-5 socket mtg)  

587770 Rivet: .088 x 5/32 stl; pol nkl ( antenna 
ins. mtg)  

582815 Rivet. . 088 x 7/32 stl; pol nkl ( 9A485495, 
9K780442 & 91(484167 socket mtg)  

5S7707 Rivet: . 122 x 5/32 stl; pol nkl ( 9K471270 
socket & terminal strip mtg)  

587701 Rivet: . 122 x 3/16 stl; pol nkl ( 2nd 
anode lead insulator mtg)  

587703 Rivet: . 122 x 7/32 stl; pol nkl (tube 
grounding spring mtg)  

587700 Rivet: . 122 x 1/4 stl; pol nkl ( line 
cord plug mtg)  

587728 Rivet: . 122 x 5/16 stl; pol nkl (V-19 
socket mtg)  

586842 Rivet: . 145 x 7/32 stl; pol nkl (T-4 
& T-5 mtg)  

51(71246 Rivet, shoulder: nkl pl ( V-14 & V-16 
socket mtg)  

34700198 Screw, eccentric: cad.pl (mounts bottom 
focus coil mtg brkt)  

38490354 Screw, machine: 6-32 x 5/8 slotted hex 
heed; cad pl (C-6 & C-12 trimmer 

ad.)) 
3.490822 Screw, machine. 6-32 x 1 slotted hex 

heed; cad pl (C-14 trimmer adj.)  
38490459 Screw, machine: 6-32 x 1-1/8 slotted 

round heed; braes (.enures HV trans 
plates)  

3S7163 Screw, machine. 8-32 x 1/4 plain hex 
head; cad pl (mounts V-19 mtg 
plate  

3.8490642 Screw, machine: 10-32 x 1-1/2 plain hex 
heed; cad pl (picture tube retainer 
strap mtg)  

3.57454 Screw, sheet metal: #8 x 1/4 PKZ plain 
hex head; cad pl (chassis side plate 
mtg)  

387467 Screw, sheet metal: iéTi76 PKZ plain 
hex head; cad pl (T-7 mtg)  

3A470369 Screw, thuMb: cad pl (yoke adj screw) 
261(485936 Shield, coil (T-3)  
1E792785 Shield, coil: with spade bolts (T-2)  
26A26283 Shield, tube (for glass V-10)  
26A90301 Shield, tube: miniature  
264700717 Shield, video ( shields video amp from 

hi-volt trans)  
91(701447 Socket, picture tube: 5-pin; with leads. 
9K701448 Socket, picture tube: 12-pin; with leads 
9A792167 Socket, tube: miniature 7-prong (V-1).. 

91(780442 Socket, tube: miniature 7-prong (V-3, v-4, 
& 

Part 
Number 

9K484167 

9A471343 
9A485495 

9K484816 
9K471270 

9A790685 
9A480274 

41A70705 
41A700143 
41A700563 

41A471379 
1X700520 

1K700521 

31K31217 

311(90044 

31A700148 

311(471564 

31K51511 

31A700697 

31K471565 

31k37494 

31A790122 

311(471569 

51K26658 

Description 

Socket, tube: miniature 7-prong (V-7, V-8 
& V-15)  

Socket, tube: miniature; tan molded (V-5) 
Socket, tube. novel; laminated; less 
adaptor (V-13)  

Socket, tube: novel; molded (V-2)  
Socket, tube: octal (all octal sockets 
except V-14, V-16 & V-19)  

Socket, tube. octal (V-14 & V-16)  
Socket, tube: octal; molded (hi-volt 
rectifier)  

Spring, coil (T-3)  
Spring, compression ( L-27)  
Spring, grounding ( grounds picture tube 
outer coating)  

Spring, tension (picture tube support)  
Strap, picture tube mtg: with pads 
(lower strap around tube front)  

Strap, picture tube retainer. with pad 
(upper strap around tube front)  

Strip, terminal: 1 ins #2 gnd, 3/8" 
spacing  

Strip, terminal: 2 ins #2 gnd; 3/8" 
spacing  

Strip, terminal: 2 ins #2 mtg; 3/8" 
spacing  

strip, terminal. 3 ins #2 gnd; 3/8" 
spacing  

Strip, terminal  
spacing  

Strip, terminal  
3/8" spacing  

Strip, terminal: 3 
spacing  

Strip, terminal: 4 
spacing  

Strip, terminal: 4 
spacing  

Strip, terminal: 4 
spacing  

:.;trip, terminal: 5 
spacing  

3 ins #3 gnd; 3/8" 

3 ins #3 gad #4 large, 

ins #4 gad; 3/8" 

ins #3 and; 3/8" 

ins #3 gnd; 1/2" 

ins #4 gnd; 3/8" 

ins #3 gnd; 3/8" 

31R9ooli6 Strip, terminal: 5 ins #4 gnd; 3/8" 
spacing  

31A791613 Strip, terminal: special ( on hi-volt 
transformer)  

31A21990 Strip, terminal: 2-screw (antenna 
terminal)  

241(700585 Trap, ion  

or 2102700586 Trap, ion  
or 241(700587 Trap, ion: PM  

1E700523 Tube mtg plate: with mtg bracket & socket 
(hi-volt rectifier mtg plate)  

487569 Washer, flat: 5/16 x .145 x . 027; cad pl 
(V-14 & V-16 socket mtg)  

4.41719 Washer, flat: 3/8 x . 140 x . 030; cad pl 
(tube grounding spring mtg)  

461720 Washer, flat: 3/8 x . 156 x . 030 stl; 

cad pl (rear tube support brkt mtg) 
461706 Weaber, flat: 3/8 x .203 x . 033 stl; 

cad pl (tube retainer strap etg)... 
4A77577 Washer, insulating (L-27 mtg)  
4/1791447 Washer, insulating (T-7 mtg)  

INSULATING COMPOUNE6 

1114490423 Coating, hi-volt. insulating: red-brn 

(on hi-volt rect. socket)  
11M490387 Wax, biwax (on hi-volt traneformer)  

mom. 11410.8 CABINET PARTS 

1E701541 Back cover: complete with picture tube 
rear cover, centering adjustment cover, 
and line cored  

13C700627 Base, metallic: brass pl (between 
cabinet legs)  

131)700086 Bezel, picture tube (window frame)  
1X792491: Bracket, window mtg: with pads  

16P700629 Cabinet, console: red-bra mahogany; less 
window & bezel  

42A792502 Clip, mask retainer  
13K700631 Cloth, grille: mahogany  

30B470756 Cord, line: with plug & receptacle  
15K792068 Cover, centering adjustment: rubber 

back cover)  
11792546 Cover, chassis bottom: with hi-volt 

insulator  

(cm 

Part 
Number De.criptic.CTASSIS TS - 115. 

15K700596 Cover, picture tube rear (an back cover). 
563139  Eyelet: .202 x .475 brass; ant cop 

(on back cover)  
14B792069 Insulator, hi-volt ( on bottom cover)  
36B79C505 Knob, control (contrast)  
368790506 Knob, control ( station selector)  
36A485457 Knob, control: black (hold controls on 

chamois rear)  
36K792078 Knob, control: val-mehog ( fine tuning & 

off-volume)  

487657 Lockwasher, external: #8; cad pl ( spkr 
mtg)  

467650 Lockwasher, internal: #6; cad pl (hi-volt 
insulator leg)  

62K70581 Logotype: "Motorola"; gold enamel  
11700594 Mask, picture tube: with retainer clips  

13A700601 Medallion: brass pl ("M" on grille cloth) 
267007 Nut, hex: 8-32 x 1/4; cad pl (spkr 

mtg)  
267003 Nut, hex: 8-32 x 5/16 stl; cad pl 

(epkr mtg)  
35K700168 Pad, cushion (window mtg)  
35K792501 Pad, cushion ( on window mtg brkte)  
567706 Rivet: . 122 x 1/8 .stl; pol nkl (hi-volt 

insulator mtg)  

5S1683 Rivet: .122 x 3/16 bre; pol nkl (sank 
clip mtg)  

537703 Rivet: .122 x 7/32 stl; ant cop (picture 
tube rear cover mtg)  

51(791856 Rivet, shoulder: annealed (line cord 
mtg)  

387374 Screw, machine: 8-32 x 5/16 plain hex 
heed; cad pl (bezel mtg)  

4.47629 Washer, flat: 1/2 x 3/16 x .048 stl; 

cad pl (bottom cover mtg)  
8 4S8214 Washer, flat: 7/ x .203 x . 067 atl; 

cad pl (chamois mtg)  
61C700134 Window, picture tube: 14" rectangular  

MODE& 14K1BH CABINET PARTS - Same as 14K1H except: 

16K700630 Cabinet, console: limed oak; less winded 
& bezel  

13K700632 Cloth, grille: eggshell  

36K792079 Kr,cc:11m, :ritrol: tan ( fine tuning & off-

BI1T-IN-TENNAS 

BILT-IN-TENNA 

1X791759 TA-4 Double Loop Antenna.complete  
21R6593 Capacitor, mica: 15 nef 300V  
21K70720 Capacitor, molded: 5'mmf 500V  
24A791771 Coll, antenna loading  
29A791608 Lug, spade  
311(471564 Strip, terminal: 3 ins #2 gnd; 3/8" 

spacing  

310553 Screw, màbhine: 8-32 x 1-1/4; cop oxd 
(epkr mtg)  

387536 Screw, sheet metal: #6 x 3/8 PICA slotted 
acorn head; ant cop (window & back cover 
mtg)  

3S7509 Screw, sheet metal: #6 x 5/8 PICA slotted 
acorn head; ant cop (back cover mtg) 

38490819 Screw, sheet metal: #6 x 7/8 PICA slotted 
acorn head; ant cop (back cover mtg) 

3S7467 Screw, sheet metal: #8 x 3/8 PKZ plain 
hex head; cad pl (mask mtg)  

38400220 Screw, sheet metal: #10 x 3/4 PICA plain 
hex head; cad pl (bottom cover mtg). 

3S400221 Screw, sheet metal: #10 x 1-1/2 PICA plain 
hex head; cad pl ( chassis mtg)  

56K700009 Strap, antenna support ( supporta lower 

loop antenna)  
35A791581 Strip, lead ( dresses leads to cabinet 

side)  
131(700628 Strip, metallic: braes ( across cabinet 

front)  
4A792497 Washer, cut: cad pl ( bezel mtg)  
4S1767 Washer, flat: 5/16 x . 130 x . 025 bra; 

pol nkl (mask clip mtg)  
481720 Washer, flat: 3/8 x 11/64 x . 030 stl; 

cad pl ( mask & line cord mtg)  
487562 Washer, flat: 7/16 x . 187 x . 033 stl; 

cad pl ( epkr mtg)  

©John F. Rider 
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MODELS 1LOU, 14K1B, 
141'1, 14T1B, Ch- TS-8 

e 

30011 
ANT. 

INPUT 

C-1 

C-2 

220MMF 

L-33A L-338 

V- il 

V-I6 

7 8 

v•-15 

V- I3 

V- I2 

7 e 

V-11 

V-9 

V-7 
3 4 

1500 MMF. 

1-97 
V-6 

RFC 
10,44 

L-5 

BOYTOM VIEW OF CHASSIS 

V-20 8 

,S3=ct 
STATION SELECTOR 

SWITCH 
S-1 

C 4 

220 
*IMF 

L-2L 

L-2K 

NOTE: 

C VOLTAGE MEASUREMENTS MADE WITH A VTVM FROM POINT 
INDICATED TC CHASSIS, CONTRAST CONTROL MAX. CLOCKWISE POS-
ITION. ALL OT- ER CONTROLS IN NORMAL OPERATING POSITION. 
STATION SELECTOR SWITCH ON CHANNEL POSITION DEVELOPING 
LESS THAN I VOLT NOISE AT PIN 4 OF TEST SOCKET ANTENNA 
DISCONNECTED. LINE VOLTAGE 117 VOLTS. VOLTAGES OMITTED 
HAVE NO SERVICE VALUE. 

A C WAVE FORMS AND AMPLITUDES TAKEN WITH CONTRAST 
CONTROL SET FOR SIGNAL OF 45 VOLTS PEAK TO PEAK 
LEVEL AT PLATE OF VIDEO AMPLIFIER. ALL OTHER CONTROLS 
IN OPERATING POSITION. 

R-106 
2200 

L- 4F 

L-46 
L-40 L-48 

L-46 

L-4H L L-4K 

NOTE- STATION SELECTOR SWITCH S-I 

SHOWN IN CHANNEL NO.2 POSITION. 

G • IRON TUNING CORES. 

* • BRASS TUNING CORES. 

L- 4M 

S-IE 

L- 4A 

FINE 
TUNING 

C- I1 

1-4.8 

DECOUPLED 
THRU 47K 

V-213 
12AT7 

056. 

••• 

if 

235V 

C-12 
.5-3 MMU 

OSC. 
TRIM 

L-7 

10 

•5- 3 1,41Ag V- I 
R-F 6666 

TRIM. RF AMP 
C-6 

20 

22K 
R-1 

•••  

e4.71,e R , 

3 

56 
R-3 

33 
$R-2 

210V 

1.1 V 

C-7 

1500 MI6 

YEL-GRN¡ 

3gv 

CAUTION :00 NOT ATTEMP- VOLTAGE READINGS ON HIGH 
VOLTAGE RECT.FIER OR SCOPE READINGS ON 6806 PLATE 
WITH ORDINARY EQUIPMENT. 

RESISTORS INDICATED IN ONMS, K • 1000 (ONE THOUSAND) OHMS. 

ANY RED, WHITE ANO BLUE WIRES ARE SUBSTITUTES. 

1500 MMF. 

L-26 L-27 

3v-5 4 

15001so1500 MMF 

>AFT ramFle-loo 

C-99 v-4 
3 4 

1500 MMF 

V-3 

3 4 1500 MMF 

L-28 47 V-2 .. - 103 
V-20 

65 9 • ..er, 

220 MMF. 220 IAMF. 

c-lo41 v- I IC- 105 
v- B 

250 MMF 3 4 250 MMF 

C-1061 1-107 

Qs)0_03 E_1, 
4-GRNA 

(4.0 fr 
R-103 

275V 

L-3E 

L-3F 

1500 MMF 

L-3G 

ei000 
R-4 

RED? 

L-3C 

L-30 L-38 

L- 3H L-3.1 

I 0 & OHO (110 . 

L-3K 

S- IC 

L-3L 

L-3A 

L-6 

R-5 
3900 

C-9 C-29 10,000 tMe- 1r-

10,001AMF C-I01 

WHT-IILK; 

IMPAF 

C- I6 

2 MIFF 

C-15 

e 10K 
P R-8 

1--( e  
I0.4 2.2,a/I 

‘4 

2 MMF. 

Tc-I9 C-20 

1500 MMF. 

500014MF 

C-18 

$1000 
lE R-10 

3-13 
MM 

C-14 
111, 

V-2 A 
I2AT7 

MIXER 

'• I 

T-1 CONNECTIONS 

130V. 

1200 111---1-17 
R 7 

15001MF. 

5600 
R-6 

3 

2 
3 

4 

ICHASSIS 

MIXER IF   
T-I 

2 CHASS L-2 IS 

L-18 8 L-20 
CONNECTIONS 

V-3 

6AU6 

1ST. I- F Amp 

II 

L- II 

CONNEC• 

130 \ 

R-9 

.25 MMF 

‘5001 331 
R-12, 

AMF 

C-22 

3 4 

47 

5000 
MMF. 

T-24 

50001 mmF 

220 C-26I 
R-13 

C-25 

5000 MMF 

220 
R.14 

IOC 

RED-BLK e 

10K 1-7771 
R-56 

V- I2 
.005 MF. 

6SN7GT 
IST.& 2 ND.CLIPPERS 

el MEG. 
lE R-54 

e:u 
20 taw 

C-67 

.001 

7.4v. 

MF 

C-68 

*1MT-elk 

1000 
R-57 

2200$ 
R-58 F 

e 

22F 
R-59 

R 
39-100K4 

4700iR-60 

R-61 

22K 

21v p-p 

R-62 

8200 

VARIES WITH R-64 

.006 F. 
C-73 

C-72 1, _  
.0051 ‘ M 

i5C 

V- IS 

6J5GT 
VERT. SWEEP GEN. 

— r-

PP (--/ 

.005 *IF .005 MF. 

C-70 Tc-71 

5 

2 7 

OV. 

470K 
R-63 

4:e...4 1 MEG. 
R-64 

VERT. L. 

RED- TEL? 

yELISPKR. FLD ED 

-110 

 Inilb000000000n 
BLK-RED••• I I 

FILAMENT v-14 TRANS. OFF ON SWITCH t 300) MF. 200 MF. 1200 MF. I 
1 

1 

ION VOL. CONT.) RED 150 V 1 
+ 30V 

0 . 1 1 7-7 1300 V. I 

C- I08 FIL. TO v- I8 E-2 C-636 F-4130 
C-107 L__ _,J 1500 MMF. 

U OSOLAT-
TRANS.e. HEATER 

r BLU 

V-15 ev 
6AL5 

PHASE DET. 

14.V 

p- P 

100K4 
R-81 e 

P P 

100K 
R- B4 

4.7 MEG MEG> 
R-82 

WHT-81.K? ( 13-) 

.005 MF. 

I5K 
R-83 

4.7 MEG 

190V. 

6800 
*AM  
R-88 

V- I6 
6SN7GT 

RED-BLK - 7 

HORILOSC/2 70 

12V 

Pa-P 

HOR1Z 005 MF. 
OSC. 
L 23 TC.-85 

te'  

150K 
R-86 

ISOK 
R-87 

6 

.01 MF 

C-86 

470 
R-90 

1000e 
R-895 

VARIES 
WITH 
R-91 

120K 
R-92 

680 MMF 

C-88 

HO RIZ. 
H2c1.2.1 .4 &op/ 

R-93 $ 
100K 
R-91 

R-IO2 ?-«*\ 
g I 

SAFETY 
INTERLOCK 

II? VOLTS 
60 CYCLE 
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LSI 

VO 

6AU6 
AUDIO DRIVER- LIMITER 

3 • 

fc44 

2201 
R38 

645 

5000 

144 

r 

647 

180 

R39 

13 
CONNECTIONS 

13 
RATIO 

DETECTOR 

ISO 

C49 

R40 

33K 
R41 

soo 

CO 

v• 

64L5 

RATIO OCT. 

50V  
A MF 

S___ - I + 1 
C52 

4800 MO! 
R42 3P43 ; 

.001 I4F VOLUME 

C48T IMEG 
R31/1 500 

-27r 

151 

270K 
—yaw  

MS 

VIO 

6J5 

AUDIO AIM 

2 

3 

7 

005 MF 

C54 
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VII 

6V6 
AUDIO OUTPUT 

R44 R47 
•70K 470K I + 

tie890 

»: e .7C 
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R48 

T4 
AUDIO 

KU— OUTPUT 
TRANS. VIM. Rue 

(PEN VIEW) 

RED 

1000 

SPKR.RECEPT 
(TOP VIEW) 

TEL RED 

TO 
POWER 
SUPPLY 

20 MF 

300V. 48. MC 
OR 

II C1148 

_ 

R49 

Lii & Lit 
AND 

L14 S LIS 
CONNECTIONS 

3 

30 
12 

C28 

220 

-i(--

II 
.T 

CHASSIS 
V• 

6AU6 
MO IF AMP 

5 

LI4 

220 

3 

634 

4 

7 
3 

47 
RI9 

1" 
r. R20 

5000 

C30 

RFC 
5.4 

C34. 

LIS 
2ND 
IF 

2200 
R2I 

6800 
Pt! 

5000 

C321 

VS 

6465 
3RD IF aMP. 

7 

82 
R23 

RED GLU 1 

TZ CONNECTIONS 

3 

DARK LIGHT 
WIRE WIRE 

5000 

C34 

0.75 v 

VII 

641_5 
VIDEO DE T. 

LGRN 

35 

RED 

1500 
R24 

V? 

6A H6 
VIDEO AMP 

RFC TEL 
6 DOT 

I • 

I w. (NOT USED)7e 637. 5600i 
R28 a 

I 7 

TEL 
DOT 

1 TEL 

100K 
R25 

.1 MF 

TEST POINT 
SOCKET 39 

(FRONT VIEW) 
10011 

R26 

1.5 MEG 
R27 

HOP Z. 
OSC. 

ti 
C43 

150V 

10 MF 
300V 

'35 V 

I2K 
R36 

33K 
R35 

30 
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8LK 
DOT 

LIS 

LIS 
4.5 MC 
TRAP 
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R32 Lela 

4700 
R37 

• 

 • 

GRN-VIRT? 

VARIES WITH 644 

85 v 23V 

GEN 

33011 
R63 

Gel 

8v 

MEG 
R64 

VERT 
HOLD 

%%INES WITH PsA 

30v 

44v 

.001 MF 

C61. C47 
.15 (MF  

.05 MF 
C66 3470K 3.3 MEG 

R67 R69 

6800 
R65 
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GENERAL INFORMATION 

RECEIVER MODEL BREAKDOWN CHART 

Model Type of Set 
TV 

Chassis Used 

INDEX 

14T1 

I4T1B 

14K1 

14K1B 

Table, red-brn mahogany 

Table, limed oak 

Console, red-brn mahogany 

Console, limed oak 

TS-88 

TS-88 

TS-88 

TS- 88 

TV CHASSIS - Television chassis TS-88 contains 19 tubes 

plus a 14" rectangular picture tube. The pic-

ture, sound, and scanning circuits, together 

with a selenium rectifier voltage doubler "B" 

supply are contained on a single chassis. 

TV TUNING RANGE - Channels 2 through 13 

TV IF FREQUENCY - 

Channels 2, 3, 4, 5, 6, 11, 12 & 13: sound - 21.9 

picture - 26.4 

Channels 7, 8, 9-& 10: sound - 27.3 mc 

picture - 22, 8 mc 

ANTENNAS - table model; TA- 6 "Bilt-In-Tenna" console; 

TA-4 "Bilt-In-Tenna". Provision for connec-

tion of an external antenna in both cases. 

TV ANTENNA IMPEDANCE - 300 ohms 

POWER SUPPLY - 117 volts, 60 cycle AC current only 

PAGE 

SCHEMATIC .   29,30 
SPECIFICATIONS   31 

TOP VIEW — TUBE LAYOUT. .   34 
TRIMMER LOCATIONS  34 
VOLTAGE MEASUREMENTS .   29,30 
WAVEFORMS .  29,30 

POWER CONSUMPTION - TV: 170 watts 

TV AUDIO OUTPUT - 4 watts 

TV CHASSIS TUBE COMPLEMENT 

Ref. 

No. 

V- I 6CB6 

V-2 12AT7 

V-3 6AU6 

V-4 6AU6 

V-5 6AG5 

V-6 6AL5 

V-7 6M-I6 

V-8 6AU6 

V-9 6AL5 

V-10 6J5GT 

V- I1 6V6GT 

V-12 6SN7GT 

y- I3 6J5GT 

V-14 25L6GT 

V-15 6AL5 

V-16 6SN7GT 

V- 17 6BQ6GT 

V-18 

V-19 

7-20 

6W4GT 

1B3GT 

14BP4 

or I4CP4 

Function 

RF Amplifier 

Mixer -Oscillator 

1st IF Amplifier 

2nd IF Amplifier 

3rd IF Amplifier 

Video Detector 

Video Amplifier 

Audio Driver-Limiter 

Ratio Detector 

Audio Amplifier 

Audio Output 

1st & 2nd Clippers 

Vertical Sweep Generator 

Vertical Sweep Output 

Phase Detector 

Horizontal Oscillator 

Horizontal Output & High Voltage 

Generator 

Damping Diode 

High Voltage Rectifier 

Picture tube: rectangular 

HIGH VOLTAGE WARNING 

Operation of this receiver, outside its cabinet or with 

covers removed, involves a shock hazard from the power 

supplies. No work should be attempted on this receiver by 

anyone not thoroughly familiar with the precautions neces-
sary when working on high voltage equipment. 

CATHODE RAY PICTURE TUBE 
HANDLING PRECAUTIONS 

Extreme care must be used in handling the picture tube. 

This tube is highly evacuated and, due to its large size, is 

subjected to a considerable atmospheric pressure. The 
handler shouldwear safety goggles and gloves for protection. 

Avoid nicking or scratching the glass by rough contact with 
other objects. 

Before removing glass tubes, discharge the capacitor 

formed by the inner and outer aquadag coatings on the tube 

by shorting the anode contact on the side of the tube to the 

outer surface with a well insulated piece of wire. 

RECEIVER LOCATION 

INSTALLATION AND OPERATING INSTRUCTIONS 

The receiver may be placed anywhere in the room, but 

for greatest satisfaction it should be located: 

1. Away from any bright light that may fall directly on 

the screen or be reflectedfrom it; this includes win-

dows and lamps. Some illumination in the room, off 

to one side, is desirable, however, to prevent eye-
strain. 

2. To provide comfortable viewing and ease of opera-
tion, 

3. At least one-inch away from a wall to allow for cab-
inet lientilation. This is very important. 

ANTENNAS 

The choice of a television antenna depends entirely on 
the location of the receiver with respect to all television sta-

tion transmitting antennas in the area. Maximum pick-up 

is obtained when the receiving antenna is directly in line of 

sight with the transmitting antenna. 

"Bilt-In-Tenna". All receivers using the TS- 88 series 
television chassis are equipped with the Motorola HBilt-In-

Tenna", mounted inside the cabinet, for use in good signal 

areas. 

When this antenna is used, the following precautions 

should be observed for best reception: 

1. In order to get maximum performance and satisfac-

tory pictures from the "Bilt-In-Tenna", ample sig-

nals from the television station must be present at 

the location of the receiver. Normally, the strength 

of the signals will vary throughout the room in which 

the receiver is located. For this reason, better pic-

tures will be obtained if the receiver is tried in all 

possible locations in the viewing room and is then 

placed where the clearest pictures are received 

from all stations. Avoid large metallic objects such 

as, radiators, metal panels, etc. 

2. Lamps, vases and metallic objects, when placed on 

top of the receiver, may affect the efficiency of the 

"Bilt-In-Tenna". 

Indoor Antenna. If additional pick-up is nececessary, 

an indoor antenna, placed on or near the receiver, may be 

used. The antenna should be rotated and the arms should be 

extended on the low channels ( 2-6) and telescoped on the high 

channels ( 7-13). 

Outdoor Antenna. The Motorola "Bilt-In-Tenna", or the 

indoor type antenna will give satisfactory reception in strong 
signal areas; but, if the receiver is located in a fringe or 

weak signal area, an outdoor antenna is recommended. 

In areas free of obstructions and reflections, within rea-

sonable proximity to television transmitters, a dipole and 

reflector will prove satisfactory. Since such an antenna has 

a relatively small band coverage, a special antenna cover-

ing all twelve television channels should be used if it is de-

sired to receive stations on channels of widel7 separated 
frequencies. 

Location of the antenna should be decided from the stand-

point of maxirream signal pickup. In general, the antenna 

should be broadside to the transmitting antenna and should 

be as high as possible. If a reflector is used, the antenna 

should be oriented so that the driven element is closest to 

the station and the reflector farthest away. 

Locating the antenna and lead-in as far away as possible 

from highways, hospitals, doctors' offices, elet_trical ma-
chinery, etc., will help to reduce noise pick-up from such 

sources. Also, it is desirable to keep the antenna at least 

six feet away from other antennas, metal roofs, gutters, or 

other metal objects to prevent unwanted reflections and 

shielding. 

Lead- In. Since the TS- 88 chassis is designed for 300 
ohms input, the standard 300 ohm twin lead line should be 

used for connecting the outside antenna to the receiver. 

Twisting the line one complete turn per foot of running length 

helps to reduce noise pick-up on the line. The lead-in should 

be supported on stand-off insulators and kept tight enough to 

prevent mechanical damage through swaying. Avoid running 

the lead-in close to metal gutters, iron standpipes, etc. 

In areas of very strong signals, ox- where severe local 

electrical interference is encountered, 300 ohm shielded twin 

lead is recommended. The shield braid should be grounded. 

An approved lightning arrestor should be used. 

RECEIVER ANTENNA CONNECTION 

The antenna lead-in to the television receiver is con-

nected to the two screws of the terminal strip on the rear 

of the cabinet. Disconnect the "Bilt-In-Tenna" leads from 

the terminal strip before attaching an external antenna lead-

in. Sometimes, reversing the lead-in connections at the re-

ceiver may improve picture quality and overall performance. 

OPERATING CONTROLS 

There are two dual controls, consisting of a small and a 

large knob each, on the front panel of the receiver. The 

function of each contra_ is marked on the front panel, the 

"circle" indicating the large knob, and the "dot" indicating 

small knob. See Figure 1 for front panel control functions. 

CONTRAST 

ADJUSTS SHADES 

OF BLACK 8 voi.TE 

OFF-VOLUME 

TURNS SET ON a OFF 

ANO ADJUSTS VOLUME 

CHANNEL SELECTOR 

SELECTS STATIONS• 

NUMBER ON TOP INDICATES 

CHANNEL SELECTED 

FINE TUNING 

TUNE FOR BEST 

PICTURE DETAIL 

FIGURE 1. OPERATING CONTROLS 

MODELS 14K1, 14K1B, 
14711, 1)4T1B, Ch. TS-
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1
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SERVICE ADJUSTMENTS 

The receiver is completely adjusted at the factory, so 

normally none other than the front panel control operating 

instructions need be followed inputting the receiver in oper-

ation. However, to provide for any misadjustment of the 

service controls, due to handling, the following instructions 

are in order. See Figure 2 for location of the service ad-

justment controls. 

FOCUS CONTROL 

The FOCUS control should be adjusteduntil the fine hori-

zontal line structure of the raster is clearly visible over the 

picture area. The control should be tuned through the cor-
rect point several times so that optimum focus is obtained. 

CENTERING 

By means of a lever extending fi•om the focus coil, thru 

the rear screen, the focus coil can be shifted to center the 

picture in its mask. 

VERTICAL SIZE AND VERTICAL LINEARITY 

Adjust the VERTICAL SIZE controluntil the picture fills 

the mask vertically. Adjust the VERTICAL LINEARITY con-
trol for best overall vertical linearity. Adjustment of the 

VERTICAL SIZE control will require a readjustment of the 

VERTICAL LINEARITY control and possibly of the VERTI-

CAL HOLD control. Center picture with the centering lever 

on the focus coil. 

HORIZONTAL SIZE 

Adjust the HORIZONTAL SIZE lever until the picture 

fills the mask horizontally. Center picture with the center - 

ing lever. 

HORIZONTAL HOLD ADJUSTMENT 

The HORIZONTAL HOLD control should have a sync 

range of approximately 180°. If the control is too critical, 

adjust as follows: 

PICTURE 
CENTERI NG 
LEVER 

HOR. 

1. Short out HORIZONTAL OSCILLATOR coil L-23. 

This may be done with the chassis in the cabinet by 

shorting pins 3 and 8 of the test socket o'n chassis 

rear. 

Z. With the centering lever, move the picture to the left 

so that the right edge of the raster can be seen. Ad-

just the HORIZONTAL HOLD control to about the 

middle of its range and note the width of the blanking 

pulse. ( The blanking pulse appears as a gray bar at 

the right edge of the picture). 

3. Remove short from HORIZONTAL OSCILLATOR coil. 

4. Adjust HORIZONTAL OSCILLATOR coil until the 

same amount of blanking pulse can be seen as was 

noted in step 2. 

VERTICAL HOLD ADJUSTMENT 

Adjust the VERTICAL HOLD control for the center of the 

vertical sync lock- in range. 

BRIGHTNESS 

Adjust the BRIGHTNESS control, in combinat ,on with the 

CONTRAST control for the most pleasing picture. Keep the 
brilliance slightly below maximum, however, in order to 

protect the fluorescent screen of the picture tube and to pre-

vent poor picture detail. 

ADJUSTMENT OF ION TRAP 

Under conditions of rough shipment, it is possible for 

the ion trap to become misaligned. To prevent serious darn-

age to the picture tube, the following method of adjustment 

should be used. See Figure 3. 

The magnet should be placed on the neck of the tube in 

the direction indicated by the marking on the magnet ( usually 

an arrow which points toward the picture tube screen) so 

that the stronger magnet of the double magnet type or the 

only magnet in the single magnet type is positioned over the 

"" --`do %\HOR- OLD VER - OLD VERT-SIZE VERT- LIN FOCUS BRIGHTNESS 

HOR SIZE 

YOKE ADJUSTMENT 
THUMB SCREW 

FOCUS COIL 

POWER 
INPUT 

DET NO.698701275 -0 

TEST 
SOCKET 

FIGURE 2. SERVICE ADJUSTMENT CONTROLS 

DEFLECTION 
FOCUS COIL YOKE 
POSITIONING 

ADJUSTMENT STUD YOKE ADJUSTMENT 
THUMB SCREW 

PICTURE TO LEVEL PICTURE 
CENTERING 

LEVER 
'FOCUSCOILIMMI.I.M\4' 

POSITIONING  
ECCENTRIC STUD 

POCUS COIL 
POSITIONING  

ADJUSTMENT STUD 

PICTURE TUBE 
SUPPORT BRACKET  

ADJUSTMENT SCREW 

RUBBER 
CUSHION 

TEN ION 
SPRING 
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FIGURE 3. PICTURE TUBE ADJUSTMENT LOCATIONS 

internal pole pieces which are mounted on the gun structure. 

Adjust the BRIGHTNESS control for low intensity and move 

the magnet a short distance forward and backward at the 

same time rotating it to obtain the brightest raster. If, in 

obtaining the brightest raster, the ion trap magnet has to be 

moved more than 1/4" from the gun pole pieces the magnet 

is probably weak and a new magnet should be tried. Never 

correct for a shadowed raster with the ion trap magnet if 

such correction results in decreased brightness. The ion 

trap magnet must always be adjusted for maximum bright-

ness and, if shadows occur at this setting, they should be 

eliminated by adjusting the focus and deflection coils as ex-

plained under "Focus Coil and Deflection Yoke Adjustment". 

CAUTION: Keep brightness control at low intensity 

until ion trap is properly set. 

A mirror placed in front of the receiver will aid in mak-
ing this adjustment. 

DEFLECTION YOKE ADJUSTMENT 

If the deflection yoke shifts, the picture will be tilted. 

To correct, loosen the thumbscrew on top of the deflection 

yoke and rotate yoke until the picture is straight. Before 

tightening the thumbscrew, make certain that the deflection 
yoke is as far forward as possible. 

If the yoke support and the picture tube have shifted in 

transit or, if for any reason, these parts have been removed 

and replaced, it is best to do a complete job of reposition-

ing. See Figure 3 The starting point is the position of the 

picture tube. It ...d be adjusted so that the distance from 

the center of the tube face to the front edge of the chassis is 

I". The clamp on the front of the tube should then be tight-

ened. The picture tube rear support bracket positioning ad-

•••1011l144 

justment screws should be loose enough to permit sliding 

the bracket forward until the rubber cushion fits snugly up 
against the flare of the tube. Loosen the yoke adjustment 

thumbscrew and push the yoke up against the flare of the 

tube. CAUTION: Do not use force in sliding the bracket up. 

If too much force is used, a strain will be placed on the neck 

of the tube when the support bracket positioning adjustment 

screws are tightened. Also the yoke may be forced out of 

position. The opening in the yoke should be concentric with 
the neck of the tube. 

FOCUS COIL 

The focus coil should be positioned so that it is spaced 

1/4" from the deflection yoke when parallel with the yoke. 

The opening in the focus coil should be concentric with the 

neck of the tube. The spacing should be adjusted before the 

front of the picture tube is clamped down because it is ne-

cessary to remove the tube to change the position of the focus 

coil. Its position is changed by choice of location of the coil 

mounting studs in the scalloped holes on the top and bottom 

of the coil mounting bracket. The opening in the focus coil 

can be made concentric with the neck of the tube by loosen-

int the nuts on the studs which support the focus coil brack - 

et and turning the studs with a screwdriver in the slots pro-

vided. The studs are eccentric and move the coil both ver-

tically and horizontally. They should be used only to center 
the neck of the tube in the opening of the coil. 

TEST SOCKET 

A test socket is provided on the rear of the chassis which 

allows adjustment of the horizontal oscillator and checking 
of sensitivity without removing chassis from cabinet. See 

Figure 2 for socket connections. 
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ALIGNMENT 

GENERAL 

The chassis should be mounted on angle iron brackets 

(Motorola Part No. 7X700210) so that all connections and 

adjustments may be made easily. 

Since the power cord circuit is broken by the interlock 

when the cabinet back is removed, it will be necessary to 
obtain an extra power cord with the female interlock recep-

tacle in order to make a power connection to the receiver. 

Order Motorola Part No. 30B470756. 

It is recommended that an isolation transformer be used 

between the receiver and the AC line whenever any test 

equipment is attached to the chassis. This precaution is 

especially important if grounded test equipment is used. 

NEVER GROUND THE RECEIVER CHASSIS DURING TEST-

ING OPERATIONS OR INSTALLATION UNLESS AN ISOLA-

TION TRANSFORMER IS USED. 

ORDER OF ALIGNMENT 

A complete receiver alignment can be most conveniently 

performed in the following order: 

1. Audio Take-Off & Ratio Detector 

2. 4. 5 Mc Trap 

3. IF Coils & Mixer Transformer 

4. Osc & RF Sections 

AUDIO TAKE-OFF & RATIO DETECTOR ALIGNMENT 

Equipment Required: 

AM Signal Generator: Accurately calibrated at 4. 5 mc 

(Optional) 

DC Meter: 

Procedure: 

Adjustable output 

Low range electronic voltmeter 

Refer to Figure 4 for location of adjustments. 

1. If possible, it is desirable to align the audio section 

from an actual station signal, since the 4. 5 mc align-

ment frequency will be exact. The fine tuning trim-

me z should be turned off the station slightly, to pre-

vent overloading the ratio detector. 

2. If a signal generator is used, tune it accurately to 

4.5 mc, and adjust the output to approximately 10, 000 

microvolts. Connect the high side of the signal gen-

erator through a 1000 mmf capacitor to th è grid ( pin 1) 

of the video amplifier tube V-7 ( 6AH6), and the low 

side to B-. The following applies whether the sta-

tion signal or signal generator is used. 

3. From either side of capacitor C-60 ( 10 mf), connect 

an electronic voltmeter to B- decoupled thru 10K 

ohms. 

4. Set the contrast control for maximum gain ( fully 

clockwise). 

5. • Peak L-20 for maximum reading on meter. 

6. Peak T-3 primary (top core) for maximum reading 

on meter. 

7. Move the meter and decoupling resistor from C-60 

to junction of R-44 ( 33K) and lead to volume control. 

8. Adjust T-3 secondary (bottom core) for zero response 

on 2. 5V scale of meter. This corresponds to the 

cross-over point on the FM detector curve. If de-

sired, the symmetry of the curve may be checked by 

tuning the signal generator 25 kc above and below 

4. 5 mc and noting the plus and minus voltage pro-

duced, reversing the meter connections as necessary. 

For proper balance of the ratio detector system, the 

voltage in each direction should be approximately 

equal. If not, check the tuning of L-20 .and the pri-

mary & secondary of T-3, the ratio detector. If ne-

cessary, replace the ratio detector tube V-9 ( 6AL5). 

It is desirable to calibrate the generator on a sta-

tion signal. This may be done by nulling the secon-

dary on a station signal and then connecting the gen-
erator and tuning it to produce the same null with-

out touching the trimmers in the set. 

NOTE: As the adjustments are brought to resonance, it 

is advisable to reduce signal generator output to 

prevent overloading. 

With a 10, 000 microvolt signal into the grid of the video 

amplifier tube, with the contrast control turned fully clock-

wise, and the focus control at center of its range, the volt-

age read from one side of capacitor C-60 should be greater 

than 5.0V. 

4. 5 MC TRAP ALIGNMENT 

1. Connect the high side of the signal generator through 

a 1000 mmf capacitor to the grid ( pin 1) of the video 

amplifier tube V-7 ( 6AH6), and the low side to B-. 

2. Connect the voltmeter and germanium crystal recti-

fier, as shown in Figure 5, between the cathode of 

the picture tube ( yellow lead) and B-. Use the low-

est voltage scale on the meter. 

3. With the signal generator accurately set at 4. 5 mc 

and maximum output, adjust trap L-18 for minimum 

reading on the meter. 

IF AMPLIFIER ALIGNMENT 

Equipment Required: 

IF Sweep Generator meeting the following requirements: 

18 to 30 mc, approximately 12 mc sweep width. Output 

constant and adjustable to at least . 1 yolt maximum 
with accurately calibrated, adjustable markers. 

Cathode Ray Oscilloscope: preferably one with a cali-

brated input attenuator. 

NOTE: If there is no built-in marker in the sweep gen-

erator, loosely couple the output of an accu-

rately calibratedAM signal generator to the IF 

strip. At all times, keep the marker output 

low enough to prevent the marker from distort-
ing the response curve. 

If a wide band scope is used, the marker will 

be more distinct if a capacitor of 100 to 1000 

mmf is placed across the scope input. Use the 

smallest size possible, since too large a value 

will affect the shape of the curve. 

Procedure: 

I. Remove high voltage generator tube V-17 ( 6BQ6GT) 

from its socket to eliminate horizontal pick-up in the 

oscilloscope. 

2. By means of an external battery, apply a negative 

3. 0 volt bias from the bottom of the 1st IF tube grid 

resistor R-9 ( 6800) to B-. 

3. Using leads as short as possible, connect the hot side 

of the sweep generator to the grid ( pin 1) of the 1st 

IF tube V-3 ( 6AU6) through a 5000 mmf capacitor ( do 

not use the loose or "spraying" method of coupling). 

The low side is connected to B-. Set the center fre-

quency of the sweep to about 24. 6 mc and adjust ini-

tially for a sweep deviation of approximately 12 mc. 

However, a sweep of from 8 to 10 mc may be found 

better for overall alignment. 

4. Using R-27 ( 100K) as a decoupling resistor, connect 

the scope to pin 4 of test socket. If a stronger out-

put is desired, connect the scope between the pic-

ture tube cathode and B-. The curve seen at this 

position will be the reverse of the polarity shown in 

Figure 6. 

5. Set the contrast control at minimum. 

NOTE: If a distorted or unstable picture is seen on the 

oscilloscope during alignment, it may be neces-

sary to stop the oscillator by disconnecting re-

sistor R-10 ( 1000) from the plate ( pin 6) of the 

oscillator tube V- 2B ( 12AT7),. or by substituting 

another tube with pin 6 removed. 

CAUTION: 

1. Do not reduce the oscilloscope gain and increase 

signal input so that the top of the curve is flat-

tened due to limiting in the video or scope am-

plifiers. 

2. The dress of plate & grid components in the IF 

affects tuning. Do not move indiscriminately. 

3. On the IF coils and on the traps the resonance 

point will be found at two settings of the slug. The 

correct setting is the one which is found with the 

greater part of the adjusting screw out of the coil. 

NOTE: The 1st & 2nd IF traps are tuned from bottom of 

chassis, while IF cores are adjusted from the 

top. 

6. Tune the low frequency trap L-14, located on the 2nd 

IF coil, for maximum attenuation on the curve at 21. 9 

7. Tune the high frequency trap L-12, located on the 

1st IF coil, for maximum attenuation on the curve 

at 27.3 mc. 

8. Adjust theist IF coil, L- I1, to place a 26. 6 roc mark-

er on the high side of the response curve 60% down 

from maximum response. See Figure 6. 

9. Adjust the 2nd IF coil, L-15, to place a 22. 7 mc 

marker on the low side of the response curve 60% 

down from maximum response. 

10. Adjust the 3rd IF plate transformer. T- Z, to provide 

a flat top or symmetrical response curve. 

11. Reset the traps ( steps 6 & 7) and again check the IF 

for proper response. 

NOTE: It is suggested that the bias be removed for ac-

curate resetting of the traps. 

12. With bias applied, connect the sweep between the grid 

(pin 2) of the mixer tube V-ZA ( 12AT7) and B-. 

13. Disconnsct the trimmer, C- I4, in LC circuit in the 

grid of the mixer tube, or short the trimmer through 

a 10,000 mmf ceramic disc type to B-. 

14. Bring both cores of the mixer transformer, T-1, si-

multaneously from the outside towards the center. 
The half-way markers should be 26. 4 mc and 22.9 

mc ( Figure 7). 

NOTE: In aligning the three IF coils, each coil is ad-

justed- individually, but when adjusting the pri-

mary and secondary of the mixer transformer, 

the adjustments should be made simultaneously. 

The important point to keep in mind is to obtain 

a flat response curve with as much gain as pos-

sible. The sides of the curve should be straight 

and as steep as possible. Simultaneous adjusting 

of the primary and secondary is the easiest way to 

obtain this result. The transformer by itself, is 

in effect, tuned for the same pass band as the 

three staggered circuits. See Figure 7. The 

only difference in the overall waveform should 
be that the sides of the overall wave are steeper. 

Constant use of the 50% markers ( 22.9 mc and 
26.4 mc) should be resorted to, since it is ab-

solutely necessary to obtain the, proper curve. 

A slight dip ( not exceeding 10%) is permissible 

in the mixer transformer response curve. 

BANDWIDTH 

The bandwidth may be determined by connecting an AM 

generator to the mixer grid. With the generator frequency 

at 24. 6 mc, adjust the output for 1 volt reading on a VTVM 

connected at the plate ( pin 2) of the video detector tube V-6 

(6AL5) and B-. Double the output of the generator. Now, 

by tuning either side of 24.6 mc and noting the frequencies 

at which the VTVM again reads 1 volt, the 6 db bandwidth 
points are indicated. 

REGENERATION CHECK 

After the above IF and mixer transformer alignment has 

been made, a check for regeneration in the IF amplifier strip 

should be made. This is done by removing the battery bias 

and observing the output response curve on the oscilloscope 

as taken between the picture tube cathode and B-. The band-

width may change with the bias removed but should not change 

more than 0.2 mc. Set the contrast control to maximum 

gain. Decrease the input until the output signal shows a 

marked decrease. Any regeneration present will be indice‘ 

ted by sliarp peaks on the overall response curve. The os-

cillator should be stopped, as described above, during this 

procedure. 

CAUTION: Do not inject too much marker signal. 

MIXER LC ADJUSTMENT 

Reconnect bias removed for regeneration check. Re-

MODELS 14K1, 14K1B, 
14T1, 14T1B, Ch. TS- 88 £
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NO. TYPE FUNCTION 

V-I 6C86 R-F AMP. 
V-2 12 AT 7 MI XER - OSC. 

V-3 6A1.16 1ST. I-F AMP 

V-4 6AU6 2 NO. I-F , AMP. 

V-5 GAGS 3RO. I-F AMP. 

V-6 SAL 5 VIDEO DE T. 

V-7 GAMS VIDEO AMP 

V-8 6.4U6 AUDIO DRIVER- LIMITER 
V-9 GALS RATIO DEI. 

V-I0 6J5GT AUDIO AMP 
V-I 1 6V6GT AUDIO OUTPUT 

V-12 6SN7GT 1ST. a no. CLIPPER 
V- I3 6J5GT VERT. SWEEP GEN. 
V-I4 25L6GT VERT. SWEEP OUTPUT 
V-I5 GALS PHASE DEI. 

V-I6 6SN7GT HORIZ. OSC. 
V-17 61306GT HORIZ. OUTPUT 81 H. V. GEN. 

V-18 6W4GT DAMPING DIODE 

V-19 183GT H. V. RECT. 

OIAG. NO 63A79I2 7 2-0 

B-

f
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place trimmer C-14 in LC circuit of mixer grid or remove 

10, 000 mmf ceramic between trimmer and B-. Adjust the 

trimmer so it is tuned to the center of the mixer response 

curve, This is indicated by observing the effect of the LC 

circuit on the mixer response. Increasing the capacity of 
the trimmer and bringing the LC circuit from above the IF 

range into the IF range, it will be noted that the mixer curve 

will pull down on the high side, then straighten out as the 

LC circuit approaches the middle Jf the range, and pull down 

on the low side as the LC circuit approaches the low end of 

the IF range. The proper tuning point is that point at which 

the mixer curve straightens out. In effect, the LC circuit 

is similar to a jack coil when it is +within the IF range. 

CAUTION: Tuning the LC circuit very low will cause 

oscillation. 
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IF SENSITIVITY MEASUREMENTS 

IF Stages Only 

1. Remove the battery bias from 1st IF tube grid. 

2. Connect an AM signal generator, set at 24. 6 mc, 

through a blocking capacitor of 5000 mmf, between 

B- and the grid ( pin 1) of the 1st IF tube V.-3 ( 6AU6). 

Connect an electronic voltmeter across the video de-

tector load resistor R-26 ( 5600). Both leads from 

the meter should be decoupled with 100K ohm resis-

tors. 

4. Set the contrast control for maximum sensitivity. 

5. Stop the oscillator tube by disconnecting resistor 

R-10 ( 1000) from the plate ( pin 6) of tube V- 2B ( 12AT 7) 

or by substituting another tube with pin 6 removed. 

6. The signal required to produce 1 volt ( negative) above 

contact potential on the meter should be less than 

125 microvolts. 

Mixer & IF Stages 

The preliminary preparations are the same as for check-

ing the sensitivity of the IF stages except: 

1. Connect the AM signal generator, set at 24.6 mc, 

through a 5000 mmf capacitor, between B- and the 

grid ( pin 2) of the mixer tube V- 2A ( 12AT7), 

Z. The signal required to produce 1 volt ( negative) above 

contact potential on thetneter should be less than 125 

microvolts. 

OSCILLATOR, ANTENNA AND RF ALIGNMENT 

NOTE: The IF must be aligned before the RF section 

can be properly phased. 

Equipment Required: 

Sweep Generator: Frequency range 40-220 mc; 10 mc 

sweep width 

Output constant and adjustable 

Adjustable markers (markers should 

be calibrated occasionally by 

checking against an acctrrate 

signal generator). 

Oscilloscope: Preferably one with a calibrated input 

attenuator. 

Signal Generator: Frequency range 40 to 220 mc 

Accurately calibrated 

AM modulated, 400 cycle 

FREQUENCY CHART 

Channel Frequency Picture Sound Oscillator 

2 54-60 55.25 59.75 81.65 
3 60-66 61.25 65.75 87.65 
4 66-72 67.25 71.75 93.65 
5 76-82 77.25 81.75 103.65 
6 82-88 83.25 87.75 109.65 
7 174-180 175.25 179.75 152.45 
8 180-186 181.25 185.75 158.45 
9 186-192 187.25 191.75 164.45 

10 192-198 193.25 197.75 170.45 

II 198-204 199.25 203.75 225.65 

12 204-210 205.25 209.75 231.65 

13 210-216 211.25 215.75 237.65 

ANTENNA & RF ALIGNMENT PROCEDURE 

1. Remove high voltage generator tube V-17 ( 6BQ6GT) 

from its socket and stop the oscillator by disconnect-

ing R-10 ( 1000) from plate ( pin 6) of V- 2B ( 1ZAT7). 

Z. Connect the sweep generator across the antenna ter-

minals on the chassis with the antenna lead-in re-

moved. The line from the sweep generator should 

be as short as possible. 

3. C.iiiiect the oscilloscope through a decoupling resis-

tor of 150,000 ohms, between the cathode ( pin 3) of 

the mixer tube V-2 ( 12AT7) and B-. 

4. Short out the AGC circuit with a clip lead from the 

AGC bus to B-. 

5. Refer to Figure 4 for the RF trimmer location and to 

Figure 9 for the locations of the antenna and RF coils. 

The frequency chart listed previously gives the chan-

nel and alignment frequencies. 

6. The antenna coils are tuned to the video carrier and 

the RF coils are tuned to the sound carrier. Figure 

10 shows the shape of the curve which should appear 

on the scope for chnne,ls 2-6 and Figure 11 the curves 

for channels 7-13. 

7. Turn the station selector switch to channel 10. Set 

the center frequency of the sweep generator to the 

center frequency of channel 10 ( 195 mc). 

8. Adjust ceramic trimmer, C-6, so that picture and 

sound markers are as in Figure 11. 

9. Check channels 7 to 13 for proper response and, if 

necessary, tune the coil L-6. These coils may be 

tuned by spreading them to decrease inductance or 

compressing them to increase their inductance. See 

Figure 9 for location of coils. This will have more 

effect on channels 10 to 13 than 7 to 9. If L-6 is ad-

justed, it may be necessary to readjust RF trimmer 

C-6, and recheck the high channels. 

NOTE: As the bandwidth of the high channels is very 

broad, a slight variation is permissible. 

10. Move bandswitch to channel 6. 

11. With the center frequency of sweep generator at the 

center frequency of channel 6 ( 85 mc) introduce mark-

ers corresponding to sound and picture carriers and 

compare with curve of Figure 10. 

NOTE: A c.onvenient method of determining whether a 

coil is tuned correctly is to insert a brass or 

iron slug into the coil. Brass decreases and 

iron increases the inductance. 

12. After channel 6 has been aligned, progress downward 
through channel 2. 

CAUTION: Make certain the station selector switch is 

on the correct channel before .-herking bands 

pass. 

OSCILLATOR ADJUSTMENT 

I. Put oscillator back in circuit. 

2. Remove the short from the AGC circuit and apply a 

-3 volt battery bias to the AGC bus. 

3. Move the scope to the test socket on the chassis rear 

with the high side connected to pin 4 and the low side 

to pin 5 ( B-). 

4. Set the contrast control at minimum ( counterclock-

wise). 

5. Remove the fine tuning knob and turn shaft until the 

slot is in a horizontal position. This represents the 

mid-capacity position. 

6. Turn station selector switch to channel 12. 

7. Set the sweep generator on channel 12 with a center 

frequency of 207 mc and at least a 12 mc sweep. Keep 

the output low enough to show no evidence of limiting 

in the overall response curve. 

NOTE: Before aligning the oscillator section, make cer-

tain the 3.3 microhenry choke in the mixer grid 

is dressed away from the 2 mmf capacitor tied 

to the same grid. 

8. Introduce a marker corresponding to the ,sound car-

rier of channel 12 ( 209.75 mc). 

9. Adjust oscillator ceramic trimmer so that the sound 

marker falls into the 21.9 mc trap dip in the response 

curve. 

10. Turn generator and station selector to channel 9 

with the fine tuning shaft slot still in the horizontal 

position. 

11. Spread or compress the 3- turn coil located in the 

center of the oscillator plate ( L-4M, Figure 9) so 

that the sound marker for channel 9 falls into the 

27.3 mc trap dip in the response curve. As the os-

cillator is tuned below the carrier on channels 7, 8, 

& 10 the 27.3 mc trap will be in the same position 

as the 21.9 mc trap in step 9. 

12. Repeat steps 6, 7, £(, & 9. 

13. Turn generator and station selector to channel 13. 

14. Turn fine tuning trimmer so that the sound marker 

for channel 13 falls into the 21.9 mc trap dip of re-

sponse curve. The slot in the fine tuning shaft should 

nothave moved more than 30 degrees from the hori-

zontal position to accomplish this ( each number on 

the station selector knob represents 30 degrees). 

IS. If more than a 30 degree change in fine tuning trim-

mer was needed in step 14, adjust channel 13 oscil-

lator coil ( L-7) by spreading or compressing until 

the 30 degree requirement is met. 

NOTE: Each adjustment of channel 13 oscillator coil 

(L-7) will necessitate a rechecking of the oscil-

lator trimmer on channel 12 as per steps 6, 7, 

8 & 9. 

16. Check channels 12, 11, 10, 9, 8, and 7 by noting 

whether the fine tuning trimmer can drop the sound 

marker for each channel in the trap dip by a 30 de-

gree rotation. If one of the channels does not meet 

the 30 degree requirement, a compromise must be 

made by resetting channel 9 or 12, whichever is clos-

er to the channel in question. 

Example: 1) If channel 11 does not meet the 30 degree 

requirement, return station selector and 

generator to channel 12 and tune ceramic 

trimmer toward channel 11 ( trimmer fre-
quencies lowered by tightening screw). 

This will tend to move channel 12 sound 

marker out of the trap dip, but this can be 

compensated for by the fine tuning trim-

mer. Do not adjust trimmer any more than 

is necessary to get the channel in question 

back within the 30 degree requirement. 

2) If channel 10 does not meet the 30 degree 

requirement, move static.n selector and 

generator to channel 9 and tune the 3- turn 

coil ( L-4M. Figure 9) toward channel 10 

(coil freq raised by spreading turns). This 

will also tend to move channel 9 sound 

marker out of the trap dip, but this can be 

compensated for by the fine tuning trim-

mer. Again, do not adjust the coil any 

more than is necessary to bring the chan-
nel in question back within the 30 degree 

requirement. 

17. Turn sweep generator and station selector switch to 

channe 1 6. 

18. Adjust channel 6 oscillator coil ( L-4E. Figure 9) so 

that the sound marker for channel 6 falls into the 
21,9 mc trap dip with the fine tuning trimmer at mid-

capacity ( shaft slot in horizontal position). Always 

spread or compress channel 46 oscillator coil in units 
of 3 turns. Compressing turns will move curve 

toward sound markei, while spreading will move 

curve toward video marker. 

IMPORTANT: Since the coils are in series, the proper 

alignment of channel 6 will simplify the 

phasing of the channels to follow. 

19. Adjust channels 5 and 4 so that the sound marker for 

each channel falls into the 21.9 mc trap dip in the 

curve with the fine tuning trimmer set no more than 
15 ° from mid- capacity. 

20. Channels 3 and 2 should be adjusted so that the sound 

marker falls into the 21.9 mc trap dip with the fine 

tuning trimmer within 15° of maximum capacity. 

OVERALL RECEIVER SENSITIVITY MEASUREMENT 

An overall measurement of sensitivity is made as fol-
lows: 

1. Connect an AM signal generator to the input termi-

nals of the receiver chassis after removing the short 

300 ohm lead which connects to the antenna input 
strip on the back of the cabinet. To match the gen-

erator to the receiver input, a resistor matching 

network should be used. In the case of a generator 

with a 50 ohm output impedance, for example, place 

a 100 ohm resistor in series with the output terminal 

of the generator and a150 ohm resistor in series with 
the ground terminal. 

2. From cathode of picture tube to B- connect a cali-
brated oscilloscope. 

NOTE: To calibrate scope, connect it across 6.3 volt 

filament supply. The peak- to- peak amplitude on 

the screen will then be approximately 18V ( 6. 3 x 
2. 8). 

MODELS 14K1, 14K1B, 
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FIGURE 9. ANTENNA, RF AND OSCILLATOR COIL LOCATIONS 

3. Set contrast control for maximum sensitivity. 

4. Tune signal generator to the video carrier frequency 

of the channel being checked. Generator signal should 

be 30% modulated at 400 cycles. The signal iron-, the 

LOW VOLTAGE POWER SUPPLY 

• 61.100V• 

—SOLID LINE INDICATES OPTIMUM 
RESPONSE. 

--- DOTTED LINES INDICATES 
PERMISSIBLE VARIATION. 

FIGURE 10. RF RESPONSE CURVE - 
CHANNELS 2-6 

CHANNELS 
7"10 
,V 

CHANNELS 
11-13 

FIGURE 11. RF RESPONSE CURVES - 

CHANNELS 7-10 8, 11-13 

generator to produce 20 volts peak- to- peak. at picture 

tube cathode should Ise less than 25 microvolts on 

channels Z to 6 and less than 75 microvolts on chan-

nels 7 to 13. 

CIRCUIT DESCRIPTION 

The low voltage power supply ( Figure 12) provides plate 

voltage far all tubes except the high voltage applied to the 

second anode of the picture tube. The heater transformers 

supply heater voltage to all tubes except the HV rectifier, 

which is energized by horizontal sweep current. 

One low voltage secondary of T-7, the step-down fila-
ment transformer, supplies filament voltage to all tubes ex-

cept the audio driver- limiter ( V-8), the vertical output tube 

(V-14), and the horizontal damping diode ( V-18). Since the 

damping diode ( V-18) develops a high voltage pulse at its 

cathode, and its cathode is tied to the filament to prevent 

breakdown in the tube, it is necessary to provide a separate 

117V 

V-1 - V 7 INC. 
V-9 - V 13INC< 
V-15 - V-17 I NC. 

T 7 

R-103 
f 

7 300MF 
i   

C•109 

1-3-NV-8 
<I> V-20 

E-2 

WHT-BLK-2 

E-1 

low- capacity, well- insulated transformer ( T-8) to heat this 

filament. The vertical output tube V-14 ( 25L6GT) requires 

a ZS volt filament supply and, hence, is provided with a 

separate 25 volt tap on the transformer. In earlier produc-

tion chassis, the audio driver- limiter ( V-8) had its cathode 

connected to a B plus point of about IZO volts. In order to 

keep the heater to cathode. difference of potential low, it was 

necessary to provide a separate filament winding for this 

tube. This tube's cathode is now returned to B- but, since 

the separate winding is still supplied on present production 

transformers, it is still used for V-8 and in late sets also 

for V-20. 

The B plus plate supply uses a voltage doubler. R-103 

is a limiting resistor to protect the rectifiers from initial 
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current surges and also serves as a fuse in case of B plus 

shorts. When the polarity of the applied 117 volt AC is such 

as to make the side of the line connected to R-103 negative, 

E-Zwillconduct and charge C-109 ( 300 mf) to peak line volt-

age. On the next alternation, E-1 will conduct and the volt-

age applied to it is now the peak line voltage plus the peak 

charge stored in C-109. This results in a charge of about 

270 volts on C- 63C ( 200 mf). The speaker field is used as 

a filter choke. The focus coil and the resistor network, 

which controls the current thru it, act also as a voltage di-

vider to supply plate and screen voltages to several tubes, 

as shown in Figure 12. 

Another voltage divider from B plus to B-, consisting of 

R-76(1 meg) and the potentiometer, R-77 ( 1 meg) provides 
a variable bias on the cathode of the picture tube, to serve 

as a brightness control. 

THE RF TUNER 

Antenna Input 

Figure 13 is a simplified schematic of the tuner. 

The antenna input coil, L-1, couples the balanced line to 

the single ended input circuit for the RF tube, V-1. Opti-

mum antenna coupling for all channels is obtained by the 

coupling coils L- 33A, L- 33B, L- 33C, and the coupling leads 

on channel positions 8, 10, and 12 of switch wafer S-1A. 

These can be considered the primary of the antenna trans-

former. The secondary, or tuned grid circuit, includes al-
so the continuous, tapped coil mounted on wafer S- 1B for the 

low channels ( 2-6) and the stamped metal plate in series with 

the coil for the high channels ( 7-13). The purpose of the an-

tenna coil, coupling leads, and secondary circuit, is to 
match the 300 ohm impedance of the transmission line from 

the antenna to the input impedance of the RF amplifier grid 

circuit and to tune this circuit for the channel selected. Re-

SCHEMATIC OF RF TUNER 

ferring to Figure 13, it will be seen that the switch, in pro-

gressing from channel 2 to channel 13, shorts out the unused 

portion of the secondary winding or stamped metal plate. 
The bandwidth of channels 7 thru 13 is about 8 mc. The 

stamped metal plate is carefully designed so that with this 

bandwidth no alignment -tdjustment is needed on the high 

channels. The individual coil sections on the low channels, 

however, may be tuned by spreading or compressing them, 

as outlined in the alignment procedure. 

RF Amplifier 

The grid of the RF amplifier V-1 ( 6CB6) is returned to 

the AGC bus thru L-5 and a bypass capacitor ( C-5). The 

plate load of this tube consists of another tapped coil for the 

high channels mounted, in this case, on switch wafer S- 1C. 

Here again, the switch progressively shorts out the unused 

sections of the inductance in tuning from channel 2 to 13. In 

this case, however, a trimmer C-6 and a choke L-6 are 

provided to center the high channel response while the low 
channel coils may be tuned by expansion or compression. 

The Mixer 

The mixer uses 1/2 of V-2 ( 12AT7). C-13 (8 mmf) cou-
ples the RF amplifier output to the mixer grid. Oscillator 

injection is accomplished by C-15 ( 2 mmf). L-8 and C- I4 

form a series resonant circuit tuned to the center of the IF 

response, to prevent interaction between the IF and the 

mixer input. 

The Oscillator 

The oscillator uses the other half of V-2 ( 12AT7) in a 

Colpitts circuit. Here again, the tuning inductance consists 

of the tapped coil for the low channels and the stamped metal 

plate for the high channels mounted on wafer S-1E. L-7 and 

C-12 are provided to set the center frequency on the high 

channels while the low channels are aligned by spreading or 
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FIGURE 14. SIMPLIFIED SCHEMATIC OF IF AMPLIFIER 

compressing the individual coil sections. C-11 is provided 

as a fine tuning control for customer use. The oscillator 

operates above the RF on the low channels and below the RF 

on the high channels except that in later production the cir-

cuit was modified to avoid interference by operating the os-

cillator on the high side for channels 11, 12 and 13. 

IF AMPLIFIER 

The IF amplifier uses two 6AU6 tubes and one 6AG5 tube. 

Figure 14 is the schematic of the IF amplifier. T-1 couples 

the mixer plate to the first IF grid. Coupling between pri-

mary and secondary, which are individually slug-tuned, is 

fixed and is designed for proper bandwidth. The plate choke 

L-10, of the 1st IF tube V-3 ( 6AU6), is coupled to the grid 

coil. L-11, of the 2nd IF tube V-4 ( 6AU6) thru C-27 ( 220 

mmf). At IF frequencies, the impedance of C-27 is negli-

gible and for all practical purposes, L-10 and L-Il can be 

considered as being in parallel, L-11 being slug- tuned. A 

similar method is used between the 2nd and 3rd IF tubes. 

The 3rd IF plate is coupled to the detector by T-2, a unity 

coupled transformer. The IF circuits are stagger- tuned for 

proper bandwidth as explained in the Alignment Instructions. 

L-12 and L-14 are separately tuned trap windings on IF coil 

forms L-11 and L-15, respectively. Together with C-28 and 

C-36, they form absorption type trap circuits which steepen 

the high and low skirts of the IF response for better picture 

quality and stabilize the audio response with intercarrier 

sound. 

Decoupling has been used not only in the plate supply and 

AGC circuits, but also in the filament circuits to prevent 

regeneration. 

THE VIDEO DETECTOR 

One-half of V-6 ( 6AL5) is used as the video detector. 

Figure 15 is a schematic of the video detector. Since for 

noise limiting purposes it is desirable to apply a signal 

with negative going sync pulses to the grid of the video am-

plifier, the detector load R-26 ( 5600) is placed in the plate 

circuit of the diode. L-16, L-29 and C-42, form a low pass 

filter to keep IF frequencies off the grid of the video amplifi-

er. 

V-5 
GAGS 

3RD IF AMP 

5 

220 
R-25 

- T--2-
3RD 
IF 

5000 MMF 

C-411 

Since this chassis operates on the intercarrier sound 

system, the detector heterodynes the video and sound IF fre-

quencies, and produces the 4.5 mc beat frequency which be-

comes the new audio IF frequency. The negative DC voltage 

developed at the high side of the detector load R-26 ( 5600) 

will be a function of carrier level. This voltage is fed to 

the AGC bus thru R-28 (1. 5meg) and controls the gain of the 
RF and 1st and 2nd IF amplifiers. 

THE VIDEO AMPLIFIER 

The video amplifier V-7 ( 6AH6) not only amplifies the 
video signal but also the 4. 5 megacycle audio IF beat. Fig-

ure 16 is a schematic of the video amplifier. In its plate 

circuit, this beat is separated from the video signal and fed 

to the grid circuit of the audio driver- limiter tube V-8 

(6AU6) by C-49 ( 2.2 mmf) and L-20, the sound take-off coil, 

The 4. 5 rut trap, L- I8 and C-50, is a parallel resonant cir-

cuit which, when properly tuned, offers a high impedance to 
this frequency, to prevent its reaching the picture tube. 

By applying a negative signal to the grid of the video am-
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plifier, a noise limiting action is achieved because noise 

pulses of amplitude greater than the sync level will drive 

the tube to cut off and, therefore, will not be present in the 
plate circuit. Since a single video amplifier tube is used, 

the signal at its plate will be positive and, as might be ex-

pected, is used to modulate the cathode of the picture tube 

rather than the grid, because the blanking pulses must cut 

the picture tube off and the polarity of the video information 

must be such that dark picture elements result in making the 

grid more negative with respect to the cathode. 

L-17 and L-19 are peaking coils to extend the high fre-

quency response of the amplifier. The contrast control, 
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R- 31A, is placed in the cathode circuit of the video amplifier 

and controls the bias and, therefore, the gain of this tube. 

The network of resistor's and condensers across taps on the 

contrast control decreases degeneration at higher frequen-

cies and, therefore, helps to extend the high frequency re-

sponse. The composite video signal is fed to the picture 

tube cathode thru coupling condenser C-81 (. 1). 

THE AGC 

The negative DC voltage developed across the detector 

load resistor, R-26 ( 5600), is the AGC voltage. It will be 

noted that the low side of this resistor is connected to the 

arm of the contrast control potentiometer, R-31A. R-30 

(47) is shunted across the arm of the contrast control and 

B-. In weak signal areas, this arrangement results in a de-

lay in the AGC action. For a weak signal, minimum bias is 

desired on the video amplifier and, therefore, the arm of 

the contrast control will be closest to the cathode end of the 

potentiometer. Because R-30 is then shunted across the en-

tire contrast control, most of the plate current will flow 

thru it and develop a positive voltage of approximately one 

volt at the arm with respect to B-. Since the low side of the 

detector load is tied to this positive voltage, no AGC voltage 

will develop until the signal is strong enough to overcome 

this positive voltage and, therefore, no AGC bias is applied 

to the controlled tubes under weak signal conditions. Ina 

strong signal area, however, where the arm of the contrast 

control approaches the B- end of the control, R-30 is shorted 

out and full AGC voltage is developed. 

THE AUDIO SYSTEM 

The audio system employs a driver- limiter, V-8 ( 6AU6); 

a ratio detector, V-9 ( 6AL5); a first audio amplifier, V-10 

(6.15) and an audio output tube, V-11 ( 6V6). Figure 17 is a 

schematic of the audio system. The driver- limiter is oper-

atedat low plate and screen voltages to act as a partial limi-

ter to minimize any amplitude modulation. A conventional 

ratio detector and audio amplifier are -used. 
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FIGURE 18. SIMPLIFIED SCHEMATIC OF CLIPPERS Es PHASE DETECTOR 

.401101/C11011 

POSE 0 V-16 
6SN7GT 

1ST 

MULTIVIORIITOS 

TUBE 

THE CLIPPER 

The clipper uses a 6SN7GT tube. The clipper schematic 

is shown in Figure 18. The composite video signal with posi-

tive going sync is applied thru R-56 ( 10K) and C-66 (. 005) to 

the grid of the first clipper from the plate circuit of the video 

amplifier. Under no signal conditions, the tube is unbiased. 

The positive signal, however, will cause the tube to draw 

grid current and the voltage drop across R-55 (1 meg), neg-

ative at the grid, will charge C-66 to such a value that only 

the most positive part of the signal, which is the sync pulse, 

will cause plate current to flow. Therefore, the video in-

formation and the blanking pulses are clipped off and only 

the sync pulses, now negative in polarity, appear in the plate 

circuit. The second clipper is so biased that the peaks of 

the sync pulses will drive the tube to cut-off, which results 

in squared pulses of positive polarity in the plate circuit of 

this tube. A slight increase in sync pulse amplitude is ob-

tained by a small positive voltage applied to th. grid of the 

second clipper by R-104 ( 390K). 

THE VERTICAL SCANNING SYSTEM 

Figure 19 is a schematic of the Vertical Scanning System. 

The integrating network, shown in Figure 18, composed 

of R-61, C-70, R-62, and C-71, changes the vertical group 

of sync pulses into a single pulse of suitable amplitude to 

trigger the vertical oscillator. The vertical oscillator is 

an asymmetrical multivibrator using two tubes V-13 ( 6J5), 
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•7011 
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and V-14 ( 25L6). V-14 also serves as the output tube. 

A muLtivibrator can be considered as a resistance cou-

pled amplifier in whicli the output of the second tube is cou-

pled back to the input of the first tube. V-13 is the automa-

tic switch which charges and discharges the sawtooth form-

ing condenser C-75(.05), connected in its plate circuit. The 

circuit components of the multivibrator are chosen so that 

V-13's conductance period is about 7% of the entire cycle, 

to insure that retrace time of the scan will have the proper 

relationship with the trace time. This circuit is modified 

from the conventional resistance coupled multivibrator in 

that the plate of the output stage, which is also the second 

multivibrator tube, has a fairly large value of inductance, 

introduced by the output transformer stepping up the yoke 

inductance. When the tube is cut off, a positive pulse of 

several hundred volts is developed across this inductance. 

A portion of this pulse, obtained by means of the feedback 

network R-73, R-74, R-75 and -C-78, C-79 and C-80, is 

used to cause the discharge tube V-13 to go into heavy con-

duction. 

For purposes of explaining the circuit action, assume 

that a time has been reached in the cycle when the trace pe-

riod is almost completed. During this trace period V-13 is 

cut off and V-14 is conducting. C-73 has been discharging 

thru the grid resistors of V-13, R-63 (470K) and R-64 ( the 

vertical hold control) and resistors R-75 and R-74. This 

discharge circuit makes the grid end of R-63 negative and 

biases the tube beyond cut-off. When the energy stored in 
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FIGURE 19. SIMPLIFIED SCHEMATIC OF VERTICAL SCANNING SYSTEM 

the condenser has decreased sufficiently, the grid of V-13 

reaches the threshold of conductance and the tube begins to 

draw current. Condenser C-76, which has been charged to 

nearly the B plus voltage, now starts to discharge thru V-13 

and R-69 ( 3.3 meg) and this discharge current makes the 

grid end of R-69 negative tending to cut off V-14, and initi-

ates the retrace. With the sudden change of plate current in 

V-14 developed across the plate inductance, a positive pulse 

is applied to the grid of V- I3 thru the feedback network driv-

ing this tube into heavy conduction. C-75 will then discharge 

thru V-13. The voltage developed at the plate of V-13 will 

be the combination sawtooth and pulse voltage shown in Fig-

ure 22(1). The pulse is formed by the peaking resistors R-65 

and R-66. When V-13 goes into conduction, the voltage at 

the plate of V-13 drops suddenly to a value determined by 

the relationship of the plate resistance of V-13 to the total 

resistance in the discharge circuit of C-75, which consists 

of R-65, R-66 and the plate resistance of V-13. After this 

initial instant, the charge on C-75 decreases, causing the 

voltage decrease at the plate shown between points "e" and 

"d" of Figure 22(1). When the positive pulse on the grid of 

V-13 has decreased to the value where the negative charge 

onC-73 becomes operative and cuts off V-13, the voltage on 

the plate of V-13 and, correspondingly, on the grid of V-14, 

rises quickly to point " a" on the curve, the start of the trace. 

The negative pulse shown between point "h" and " a" of 

Figure 22(1), acting on the grid of V-14, tends to cut the 

tube off and raises its plate resistance to the larger value 

required to dissipate the energy in the plate circuit induct-

ance during the short retrace period. 

Since the plate circuit of the vertical output stage V-14 
has inductance, and as the time constant of an inductive cir-

cuit decreases with an increase of resistance, just the op-

posite of an RC circuit, the increase in plate resistance of 

the tube is used to obtain the short time constant circuit re-

quired for proper retrace time. 

By returning the grid of the picture tube to the junction 

of the two peaking resistors, R-65 and R-66, a negative 

pulse of suitable amplitude to cut the picture tube off dur-

ing retrace is obtained, resulting in elimination of retrace 

lines on the screen. 

The feedback network to the grid of V-13 also serves to 

filter out horizontal pulses which are present in the plate of 

V-14 due to coupling in the yoke and which are coupled to the 

plate thru the output transformer. The windings of the ver-

tical output transformer are connected series opposing, 

which reduces the step-down ratio and, hence, the induct-

ance in the plate of V-14 in order to shorten the retrace time. 

The controls found in this circuit are: 

1. The Vertical Hold Control R-64 ( 1 meg). This con-

trol varies the resistance in the discharge circuit of 
C-73 (. 006) and, hence, provides a means of varying 

the frequency of the multivi.brator. In practice, 

this control is adjusted so that the incoming positive 

sync pulses, which are of constant amplitude, will 

fire the tube in exact synchronization with the trans-

mitting station's vertical scan. 

2. The Vertical Size Control R-68 ( 5 meg). This con-

trol vareé the charging current into C-75(.05) and, 

hence, the amplitude of the voltage developed across 

it. Variation of this voltage varies the drive on the 

grid of V-14 and controls vertical size. 

3. Vertical Linearity R-72 ( 2000). This control, by 

bleeder action thru resistor R-70 ( 150K) and the out-

put tube 's plate current, sets the bias and determines 

the tube's operating point on its plate current curve. 

MODELS 1U1, 111K1B, 
14T1, lji  T1B, Ch. TS- 38 

Since this curve is not linear, some distortion can be 

introduced to counteract any non- linearity in the saw-

tooth grid voltage. 

Since all of these controls are also in the multivibrator 

circuit and have an effect also on its frequency, there will 

be some interaction between them. Usually, readjustment 

of size or linearity will require readjustment of the hold con-

trol. 

HORIZONTAL SCANNING SYSTEM 

The horizontal scanning system comprises a phase de-

tector V-15 ( 6AL5), a cathode coupled multivibrator V-16 

(651%17), the output tube V-17 ( 6B06) and a damping diode 

V-18 ( 6W4). Figure 20 is a simplified schematic of this 

system. 

The Horizontal Oscillator 

In order to see how the phase detector automatically cor-

rects for multivibrator frequency change, it will be neces-

sary to understand how the correction voltage affects the 

multivibrator. It will be noted that this circuit differs from 

the vertical multivibrator in that only one coupling conden-

ser is used but that the two tubes have a common cathode 

resistor. This arrangement is known as a cathode coupled 

multivibrator. 

The operation is as follows. Assume that the trace pe-

riod is almost completed. At this time, tube "A" is con-
ducting, tube "B" is cut off. C-87 is discharging thru tube 

"A", R-92 ( 150K) and R-91 ( the hold control). The discharge 
current of C-87 is still high enough to keep the grid of tube 

"B" negative and cut off. Bias is being applied to both tubes 

by current flow thru R-89(1000), the common cathode resis-

tor. When the energy stored in C-87 is reduced to the point 

where its discharge current no longer holds the grid of tube 

"B" below conductance, tube "B" starts to pass current and 

this current causes a greater voltage.drop across R-89, the 
common cathode resistor, which increases the bias on tube 

"A" reducing its plate current. The resulting increase in 

voltage at the plate of tube "A" begins to charge C-87 and 

this charging current applies positive voltage to the grid of 
tube " B". The resulting heavier conduction of tube "B" de-
velops a pulse of voltage across R-89 which cuts tube "A" 

off and results in a positive pulse at the plate of tube "A" 

which throws tube "B" into heavy conduction. This allows 

C-88, the saw-forming condenser, to discharge thru tube 

"B" and R-93. When C-87 becomes charged, the charging 

current thru R-92 and R-91 decreases, and the positive volt-

age on the grid, which has far exceeded the bias developed 

across R-89, is reduced. This results in reducing the plate 

current thru tube " B" and, therefore, the bias applied to 

tube "A" by the voltage drop across R-89. Tube "A" starts 

to conduct and condenser C-87 starts to discharge, cutting 

tube "B" off. C-88 begins to charge, starting the next trace. 

L-23 arid C-85 in the plate circuit of tube "A", form a 

resonant circuit which is tuned to the horizontal frequency 

(15, 750 cps). The 15, 750 cycle sine wave generated by this 
circuit, if properly phased, will insure that the positive 

pulse at the plate of tube A", which throws tube "B" into 

conduction, will be more frequency stable. 

C-88 and R-93, the peaking resistor, will produce the 

same combination pulse and sawtooth voltage shown in Fig-

ure Z2(l). This action was explained in the vertical circuit. 

The Phase Detector 

The foregoing explanation is based on the assumption 

that tube "A's" grid is returned to a fixed potential point. 

©John 111. Rider 
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FIGURE 20. SIMPLIFIED SCHEMATIC OF HORIZONTAL SCANNING & HV SYSTEM 

It can be seen that if this grid is returned to a point which 

varies in potential with frequency of the multivibrator, it 
would be possible to make this variation a means of fre-

quency control. Assume that the grid of "A" in Figure 20 is 

made more positive. This causes the bias of "B" to increase 

because of the increased drop across the common cathode 

resistor R-89. Capacitor C-87 will then discharge for a 

longer time before " B" conducts, thereby decreasing the 

frequency of oscillation. If the grid were made more nega-

tive, the bias across the common cathode resistor would be 

less and C-87 would discharge for less time before "B" 

started to conduct, thereby increasing the frequency. 

Figure 18 is a simplified schematic of the clipper and 

phase detector circuits. The phase detector V-15 ( 6AL5) is 

so connected that a comparison of the phase of the incoming 

sync pulses and a sawtooth derived from the horizontal out-

put system is made. A positive sync pulse from the plate 

of the 2nd clipper V-12 ( 6SN7) is fed thru:t-83 (. 001) to the 

plate of diode "A" of V-15. A negative sync pulse from the 

cathode of V-12 is applied thru C-68 (. 001) to the cathode of 

diode "B" of V-15. A sawtooth, derived from the integra-

tion of a pulse in the horizontal output circuit, at the yoke 

by the integrating network, composed of R-86 ( 150K), R-87 
(150K), and C-82 (. 005), is applied to the cathode of diode 

"A" and the plate of diode " B", which are tied together and 

returned to 13- thru R-83 ( 15K). The load for diodes "A" and 

"B" consists of resistors R-84 ( 100K) and R-81 ( 100K) whose 

junction returns to the high side of the grid resistor R-82 of 

the first horizontal multivibrator tube V-16 ( 6SN7). The 

voltage applied to the two diodes will be a function of the 

amplitude of the sawtooth, the amplitude of the sync pulses 

and the phase relationship between the pulses and the saw-

tooth. 

If the sawtooth, whose phase and frequency are a func-

tion of the multivibrator ' s phase and frequency, is operating 

in the middle of the lock- in range, the sync pulse will occur 
in the center of the retrace time. See Figure 21(1). The 

sync pulses have an amplitude of from 6 to 8 volts while the 

sawtooth amplitude is about two volts. The RC time constant 

in the pulse input circuit to the diodes is long enough to 

maintain an average pulse voltage of 6 to 8 volts for two or 

three horizontal lines, which means that in the "on" fre-

quency condition shown in Figure 21(1), the diodes conduct 
only on the pulses and since these are equal in amplitude 

and develop voltages of opposite polarity across R-82 in the 

first multivibrator grid circuit, as shown in Figure 18, no 

control voltage is applied to the grid of V-16. 

If the oscillator tends to increase in frequency, with re-

spect to the sync pulses, the phase relationship shown in 
Figure 21(2) exists at the diodes. The phase of the sawtooth 

has now shifted so that at the same instant that the pulse is 

applied to the plate of diode "A" the positive saw is also ap-
plied to its cathode, so that only the shaded portion of the 

pulse causes conduction of diode "A". Diode "B", however, 

still conducts on the total amplitude of the negative pulse ap-

plied to its cathode aided by the positive saw applied to its 

plate at the same time. Since current flow thru diode "A" 

makes the grid end of R-82 negative, with respect to B-, 

the decreased current flow, caused by the sawtooth voltage 

bucking the pulse voltage at diode "A", results in a more 

positive voltage across R-82, applying a more positive volt-

age to the grid of V-16 which, as we have seen, results in 

decreasing the oscillator's frequency. 

If the oscillator tends to decrease in frequency, with re-

spect to the sync pulses, the phase relationship shown in 

Figure 21(3) exists at the diodes. At the same instant that 

the negative pulse is applied to the cathode of diode " B", the 

negative saw is applied to its plate so that only the shaded 

portion of the pulse causes conduction. Diode "A", however, 

conducts on the full amplitude of the positive pulse applied 

to its plate, aided by the negative saw applied to its cathode 

at the same time. Since current flow thru diode " B" makes 

the grid end of R-82 positive, with respect to B-, the de-

creased current thru diode "B" results in applying a more 

negative voltage to the grid of V-16 which, as we have seen, 

results in increasing the oscillator frequency. C-84, R-85 

and C-86 provide two time constant filters which are neces-

sary to obtain "fly-wheel" action of this AFC sync circuit. 

The Horizontal Output System 

The combination sawtooth and pulse waveform developed 

across C-88 ( 680) and R-93 ( 1500) by the multivibrator cir-

cuit, is fed to the grid of the horizontal output tube V-17 

(6B06). Figure 20 is a simplified schematic of the horizon-

tal output system. It will be noted that in this system an 

auto-transformer is used. In the horizontal scan, it is ne-

cessary that retrace be completed in about 7 microseconds. 

Ii order to accomplish reversal of current in the inductance 

of the output transformer and the yoke in this short a time, 

it is necessary to make this circuit resonant at such a fre-

quency that the half cycle time will equal 7 microseconds. 

(I) OSCILLATOR ON FREQUENCY 

(2) OSCILLATOR HIGH IN FREQUENCY 

(3) OSCILLATOR LOW IN FREQUENCY 

— 8 

FIGURE 21. WAVEFORMS AT PHASE DETECTOR 

because only by shock exciting such a circuit into oscilla-

tion will retrace be accomplished in the time allowed. This 

circuit is made resonant by the inductance of the output 
transformer and yoke, the distributed capacity and the tube 

capacity. Bearing this in mind, the operation can be ex-

plained as follows. Referring to Figure 22(1),. assume that 

the voltage on the grid of the output tube is increasing, 

point "a". The grid is now being made less negative and 

the outputtube starts to draw current which is supplied from 

B plus thru the damping diode. When point "b" is reached 

on the grid voltage waveform, the output tube is suddenly 

cut off because its grid has been made highly negative ( point 

"e" on the grid voltage waveform). With the tube cut off, 

the resonant plate load is undamped and the circuit is shocked 

into oscillation. The reversal of current through the output 

inductance produces a positive voltage pulse which makes 

the cathode of the damping diode ( V-18) positive, with re-

spect to its plate; therefore, it cannot conduct. C-92 ( 100) 

is placed across the diode to provide a low impedance for 

the oscillatory current. If the damping diode V-18 were not 

present, this oscillation would continue and current would 
flow in the output transformer as shown in Figure 22(2). In 

order to insure a linear trace, however, this oscillation 

must be stopped and the damping diode serves this purpose. 

When the current nears its maximum negative value, the 

polarity and amplitude of the voltage pulse on the damping 

diode is such that its plate becomes positive, with respect 

to its cathode, so that the tube conducts heavily and loads 

the circuit sufficiently to prevent continuation of the oscil-

lation. The current then follows the decay curve shown at 

"e" in Figure 22(3). At the time ["d" in Figure 22(3)] the 

voltage at the grid of the output tube has become less than 

cut off [ point "a" in Figure 22(1)], the tube again demands 

current. The rising current in the tube results in super-

imposing the waveform "e" of Figure 22(3) on the current 

flow already in the output transformer due to the decaying 

current which resulted from the damped oscillation. Com-

bination of these two currents results in the linear trace 

current indicated at "f" in Figure 22(4), which is a com-

posite waveform of the entire action. During the peak con-

duction of the damping diode, C-93 (. 1) charges and its po-

larity is such that when the output tube calls for current the 

charge on the ccndenser will be in series with the B plus 

supply so that the voltage at the output tube plate is raised 

from the 250 volt B plus supply to about 475 volts by this so-

d 

(I) OUTPUT TUBE GRID VOLTAGE WAVEFORM 

(2) OUTPUT TRANSFORMER CURRENT WAVEFORM 
(WITHOUT DAMPING DIODE) 

131 (CIEFFECT. OF DAMPING DIODE (e) CURRENT 
WAVEFORM IN OUTPUT TRANSFORMER DUE 

TO CONDUCTANCE OF OUTPUT TUBE 

(4) COMPOSITE CURRENT WAVEFORM IN OUTPUT TRANSFORMER 

FIGURE 22. WAVEFORMS IN HORIZONTAL SCANNING SYSTEM 

called "bootstrap" voltage. When the grid voltage waveform 

of the output tube again reaches point "b" of Figure 22(1), 
the tube is cut off and another cycle starts. 

In order to properly match the yoke inductance to the re-

quired output inductance for the tube, the yoke is connected 

to a tap on the winding which effectively makes an auto-

transformer of this section. The positive pulse of voltage 

at this tap is coupled to the yoke thru C-95 (. 1) and results 

in a sawtooth of current thru the yoke. It will be remem-

bered that a portion of this pulse is also fed to the phase de-

tector for the AFC action thru R-86 and- R-87. 

The small additional winding, one terminal of which is 

connected to chassis while the other terminal is connected 

to B- thru C-94 (. 03) is used to cancel the pulse of voltage 

which is placed on the chassis by induction from the output 

transformer. By connecting this winding in such a way as 

to place a pulse of suitable amplitude on the chassis 180 ° 

out of phase with the induced voltage, cancellation of the in-

duced voltage will take place. 

High Voltage 

To take advantage of the large voltage pulse developed 

across the output inductance by the heavy current flow 

caused by the retrace oscillation, the plate winding is made 

the primary of an auto-transformer whose step-up ratio is 

such as to develop pulses of about 14 kv at its high end. 

These pulses are rectified by V- I9 ( 1B3) and the resulting 

DC is applied to the second anode of the picture tube. The 

filament voltage for the 1133 rectifier is obtained from an 

additional winding on the output transformer. 

Controls 

L-Z3 is the coil of the sine wave generating circuit in 

the horizontal multivibrator circuit and should be tuned to 

15, 750 cycles as explained in the service instructions. 

R-91 is the horizontal hold control which can be adjusted 

for correct frequency operation of the multivibrator. 

L-24, paralleling a small portion of the output choke 

controls, to a small degree, the inductance of the choke and 

acts as a size control. 
MODELS 14K1, 14K1B, 
1LT1, LTU, n. TS-
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REPLACEMENT PARTS LIST 

NOTE: When ordering parts, specify model number of set in addition to part number and description of part. 

Ref. Part 
No. Number Description 

CHASSIS TS-88 ELECTRICAL PARTS 

Capacitors  

C-1 21E77375 Ceramic, tubular: 220 mmf 500V  

C-2 21E77375 Ceramic, tubular: 220 me 500V  
C-3 See Tuning Units Parts List   

C-4 21E77375 Ceramic, tubular: 220 mm! 500V  
C-5 21E482726 Ceramic disc: 10,000 mmf 450V  
C-6 lx790189 Ceramic trimmer: .5-3 me; complete 

with screw and mounting nut   
C-7 21A470790 Ceramic disc: 1500 mm! 500V  

C-8 21A470790 Ceramic disc: 1500 mmf 500V  
C-9 21E482726 Ceramic disc: 10,000 um! 450V  
C-10 See Tuning Units Parte List   
C-11 Fine Tuning Trimmer: part of stie 

tin selector switch   
C-12 1E790189 Ceramic trimmer: .5-3 sat; com-

plete with screw and mounting nut  

Molded: 8 me 500V   
Ceramic trimmer: 3-13 mm!; com-
plete with screw and mounting nut. 

C-15 211(478280 Molded: 2 mm! 500V ( temperature 
compensating)   

C-16 See Tuning Units Parts List   

C-17 21A470790 Ceramic disc: 1500 mmf 500V  
C-18 21A470789 Ceramic disc: 5000 mm! 450V   
C-19 21)(478280 Molded: 2 men. 500V (temperature 

compeneeing)   
Ceramic disc: 5000 mmf 450V  
Ceramic disc: 1500 mmf 500V 
(suggested replacement value) 

C-21 21A470790 Ceramic disc: 1500 end 500V   
C-22 21A470790 Ceramic disc: 1500 mid 500V   
C-23 829810 Paper: .25 mf 100V   
C-24 21A470789 Ceramic disc: 5000 leaf 450V   

C-25 21A470789 Ceramic disc: 5000 mmf 450V   
C-26 21A470789 Ceramic disc: 5000 smf 450V   
0-27 21E77375 Ceramic, tubular: 220 me 50ov  

0-28 21E470329 Waded: 30 mmf 500V (temperature 
compensating)   

C-29 - See Tuning Units Parts List   
0-30 21x1$82726 Ceramic disc: 10,000 mm! 450V  
C-31 21A470789 Ceramic disc: 5000 mmf 450V   
C-32 21A470789 Ceramic disc: 5000 mmf 450V   
C-33 21/0470790 Ceramic disc: 1500 me 500V   
C-34 21E470322 Molded: 20 mmf 500V   

0-35 21A470790 Ceramic disc: 1500 oaf 500V   
C-36 21E470329 Molded: 30 melf 500V ( temperature 

compensating)   
C-37 21A470789 Ceramic disc: 5000 mm! 450v   

0-39 21A47o789 Ceramic disc: 5000 mm! 450V   
C-40 21A470789 Ceramic disc: 5000 mm! 450V   
C-41 21A470789 Ceramic disc: 5000 mmf 450V ( in 

T-2 shield can)   

C-42 21E470324 Molded: 6 mmf 500V   
0-43 859854 Paper: .1 mf 200V   
C-44 21A470790 Ceramic disc: 1500 mm! 500V   
C-45 21E780599 Ceramic, tubular: 1000 mod 500V   
C-46 21E780599 Ceramic, tubular: 1000 mmf 500V . 
C-47 21877286 Ceramic, tubular: 100 ewe 500V  

C-48A, 
B,C&D 238791741 Electrolytic: 4-section; A-20 mf/ 

250V; B-20 mf/25V; C-100 mf/50V; 

D-200 mf/300V   

C-49 21A478274 Molded: 2.2 mmf 500V   
C-50 218470329 Molded: 30 minf 500V   
C-51 21A470790 Ceramic disc: 1500 me 500V   
C-52 218790683 Molded: 60 mmf 500V   
C-53 21A470789 Ceramic disc: 5000 mm! 450V   

C-54 21A470789 Ceramic disc: 5000 mmf 450V   
C-55 218790439 Silver mica: 15 mmf (part of 

T-3 base)  
Paper: .001 mf 600v   
Ceramic, tubular: 150 mmf ( in T-3 

shield can)   

C-13 21E478234 
C-14 1E792784 

C-20 21A470789 
21A470790 

C-56 859866 
'>57 21AT90131 

Ref. Part 
No. NuMber Description 

C-58 2156590 Mica: 500 mmf 500V   
C-60 23A90205 Electrolytic: 10 mf 50V   
C-61 2186590 Mica: 500 me 500V   
C-62 21E482726 Ceramic disc: 10,000 mmf 450V   
c-63A, 235791721 Electrolytic: 3-section; A-20 mf/ 
B & C 250V; B-60 mf/250V; C-200 mf/300V 
C-614 859869 Paper. . 005 mf 600v   
c-65 21E6650 Mica: 68 mod 500V   
C-66 859869 Paper: .005 mf 600v   
C-67 21E470322 Molded: 20 mm! 500V   
C.68 889866 Paper: .001 mf 600v   
C-69 859873 Paper. .05 mí 600V   
C-70 859869 Paper. .005 mf 600v   
C-71 859869 Paper: .005 mf 6o0v   
c-T2 859869 Paper: .005 mf 600v   
C-73 85790026 Paper: .006 mf 600v   
0-74 211470790 Ceramic disc: 1500 mm! 
C-75 8E9873 Paper: .05 mf 600V   

C-76 859875 Paper: .15 mf 600V   
0-78 Ee9867 Paper. .002 mf 60ov   
C-79 8596169 Paper: .005 mf 600V   
C-M Ezeo Paper: .002 mf 600V   
0-81 Ee9874 Paper: .1 mí 600v   
0-82 859869 Paper: .005 mf 600v   
C-83 889866 Paper. .001 mf 600v   

829866 Paper: .001 mí 600v   
C-85 859869 Paper. . 005 mf 600v   
C-86 859870 Paper: . 01 mí 600v   
C-87 21E400037 Ceramic, tubular. 270 me 500V  
C-88 2152741 Mica. 680 sat 500v 
C-89 859869 Paper: .005 mf 600v 
c-90 859854 Paper; .1 mf 200V   
C-91 8296714 Paper. .1 uf 600v   
0-92 21E792438 Ceramic, tubular. 100 mmf 3000v. 

21E700620 Ceramic, tubular: 150 mm! 3000V 
(suggested replacement value) ... 

0-93 8298714 Paper. .1 lar 600v   

C-914 859872 Paper. .03 mf 600v   
C-95 859874 Paper: .1 mf 600v   
C-96 21E790574 Ceramic, tubular: 60 me 1500V ( in 

deflection yoke)   

C-97 21A470790 Ceramic disc: 1500 mm! 
C-98 21A470790 Ceramic disc: 1500 tit 500V   
C-99 21A470790 Ceramic disc: 1500 mm! 500V   
C-100 21A470790 Ceramic disc: 1500 mm! 500V   
C-101 21.A470790 Ceramic disc: 1500 mm! 500V   
C-102 21A470790 Ceramic disc: 1500 mmf 500V   
C-103 21A470790 Ceramic disc. 1500 mmf 500V   
C-104 21577375 Ceramic, tubular: 220 mmf 500V   

C-105 21577375 Ceramic, tubular. 220 me 500V   
C-106 21)1482295 Ceramic, tubular: 250 minf 500V   
0-107 213482255 Ceramic, tubular: 250 moof 500V   

C-108 21A470790 Ceramic disc. 1500 mm! 500V   
C-109 233791692 Electrolytic: 1-section; 300 mf/ 

150V   
C-110 21A470789 Ceramic disc. 5000 mmf 450V   

.. • 

Rectifiers 

E-1 & 
E-2 483700074 or 

485791694 or 
48B700139 Selenium Rectifier 

Coils 

L-1 24A790033 
L-2 
L-3 
L-4 
L-4m 
L-5 24E791446 
L-6 24E792825 
L-7 
L-8 24E792577 
L-9 24E780128 

Antenna Impedance Matching Coil 
See Tuning Unit Parts List   
See Tuning Unit Parts List   

See Tuning Unit Parts List   
See Tuning Unit Parts List   
RF Choke: molded; 10 microhenries 
RF Coil: channel 13   
See Tuning Unit Parts List   
RF Choke: molded; 3.3 microhenries 
RF Choke. molded; 2.2 microhenries 

1,10 24E790035 RF Choke: molded; 5.6 microhenries. 
L-11 243792586 let IF: with trap coil L-12, cores, 

& mtg nuts   

L-12 Trap: part of L-11   
1,13 24E790035 RF Choke. molded; 5.6 microhenries  
L-14 Trap: pert of 1,15   
L-15 24E792587 2nd IF: with trap coil L-14, cores, 

& mtg nuts   
L-16 24E;yeyyl RF Choke. yellow dot   
1,17 24A790579 Compensating coil: red dot (wound 

011 R-.40   
L-18 248792735 4.5 Mt Trap: less core & mtg nut  
L-19 24A792588 Compensating coil: green-blk dot 

(wound on R-38)   
L-20 24A470159 Sound Take-off: less core & mtg nut 
L-21 24E790145 RF Choke: molded; 0.47 microhenries 

L-22 248700514 Focus coil   
1,23 24E7900,9 Horizontal Oscillator: less core and 

clip   
L-24 2141(700089 Horizontal Size: less core and clip 
L-25 24E700776 or 

24E792173 or 
24E700778 or 
24c7925o6-or 
24x7co694 or 
24E792508 or 
24E700714 or 
24C700050 or 
24E70077h or 
24c792171 Deflection Yoke: complete   

L-26 24E790145 RF Choke. molded; 0.47 microhenries 
L-27 24E790145 RF Choke: molded; 0.47 microhenries 
L-28 24E790145 RF Choke: molded; 0.47 microhenries 

L-29 24E792772 RF Choke: red dot   
L-33 See Tuning Unit Parts List   

Speakers  

LS-1 50E700636 qr 
50E700669 or 
50E701616 Speaker: 6" electrodynamic; 3.2 

ohm voice coil; 50 ohm field(14T1) 
Exch 

500791913 Speaker: 8" electrodynamic; 3.2 
Ohm voice coil, 50 ohm tteld(14/(1) 

Resistors  

Note: All resistors are insulated carbon type 
---- otherwise specified. 

R-1 
R-2 
R-3 
R-4 
R-5 
R-6 
R-7 
R-8 
R-9 
R-10 
R-11 
R-12 
R-13 
R-14 
R-15 
R-16 
5-17 
R-18 
R-I9 
R-20 
R-21 
R-22 
R-23 
R-24 
R-25 
R-26 
R-27 
R-28 
R-29 

6E46397 
652°36 
655614 
656229 
655659 
656117 
656393 
656320 
61461428 
656229 
655550 
652036 
656270 
656270 
656229 
656394 
655550 
652036 
656270 
656270 
656428 
652035 
656270 
656270 
656117 
656031 
656031 
656460 
656004 

22,000 10% 1/2W 
33 10% 1/2w   
56 10% 1/2w   
1000 10% 1/2.4   
3900 1/2w   
5600 lo% 1/2w   
1200 10% 1/2W   
10,000 10% 1/2w 
6800 10$ 1/2w   
l000 1091 1/2w   
47 10% 1/2w   
33 10% 1/2w   
220 10% OW   
220 10% 1/211   
1000 10% 1/2W   
12,000 10% 1/2W 
47 10% 1/2w   
33 lo$ 1/2w   
220 10% 1/2W   
220 10% 1/2W   
6800 1/2w  
82 10% 1/2w   
220 10% 1/2W   
220 10% 1/2W   
5600 10% 1/2W   
100,000 10% 1/2W 
100,000 10% 1/2W 
1.5 meg 10% 1/2W 
1 meg 20% 1/2W   

unless R-75 6R6o48 
R-76 656004 
R-77 18A90147 
5-78 18A790162 
R-79 17E792705 
5-80 656048 
R-8I 656031 
R-82 656446 
R-83 686477 

5:54 686031 
R-85 656446 
R-86 655721 

R-87 655721 

R-30 655550 47 1.0% 1/2W   
R-31 18A792009 Contrast & Volume Control: dual; 

A & B 2000 tapped & 1 meg respectively; 
includes power switch   

R-33 655551 120 10% 1/2W   
R-34 6R5551 120 10% 1/2W   
R-35 686038 1500 10% 1/2w   
1,t36 656400 33,000 10% 11.1   

R-37 655671 4700 10% 2W   
R-38 2700 (not replaceable-part of L-19) 
R-39 17E792705 Wirevound. 2000 10% lOW   
R-40 18,000 (not replaceable-part of L-17) 
R-41 656373 150 10% 1/2W   
R-42 686229 1000 10% 1/2W   
R-43 655660 180 10% 1/2w   
R-44 656410 33,000 10% 1/2w   
R-45 656428 6800 lo% 1/2w   
5746 656428 6800 10$ 1/2w   
R-47 (R6446 4.7 meg 10% 1/2W   
R-48 686377 1470,000 10% 1/2w   
R-49 656414 270,000 10% 1/2w   

5-50 6E6377 470,000 10% 1/2w   
R-51 656022 330 10% 1/2w   

R-52 653922 moo lo% 2w   
R-53 656229 1000 10% 1/2w   
R-54 6E6004 1 meg 20% 1/2W   
R-55 656004 1 meg 20% 1/2W   
R-56 656320 10,000 10% 1/2W  

5-57 686229 1000 10% 1/2w   
R-58 656069 2200 10% 1/2W   
R-59 6R6397 22,000 10% 1/2w   
R-60 6E6080 4700 10% 1/2w   
8-61 656397 22,000 10% 1/2W   

R-62 652004 8200 10$ 1/2w   
R-63 656377 1470,000 10% 1/2d   
R-64 18A9o147 Vertical hold control: 1 meg 
R-65 656428 6800 1od I/2w   

R-66 6555TT 2700 10% 1/2w   
R-67 656377 470,000 14 1/2.4   
R-68 18A90145 Vertical size control: 5 meg   
R-69 656497 3.3 meg 10% 1/2W   

R-70 656398 150,000 10% 1/2W   
R-71 656090 470 10% 1/2W   
R-72 18A790146 Vertical linearity control: 2000 
5-T3 656031 100,000 10% 1/2w   
11-74 656031 100,000 10% 1/2w   

47,000 10% 1/2w   
1 meg 20% 1/2W  
Brightness control: 1 meg   
Focus control: 2000  
Wirevound: 2000 10% lOW 

47,000 10% 1/2W   
100,000 10% 1/2w   
4.7 meg 10% 1/2W   
15,000 10% 1/2w   

100,000 10% 1/2w   
4.7 meg 10% 1/2W   
150,000 10% 1W   

150,000 10$ 1W   

R-88 656428 6800 10% 1/2d   
n-89 656229 loop 10% 1/2w   
R-90 656090 1470 10% 1/2w   
5-91 18A7915T4 Horizontal hold control: 100,000 
R-92 656398 150,000 10% 1/2W   

655631 120,000 10% 1/2W   
R-93 686038 1500 10$ 1/2w   
5-94 656074 68,000 10% 1/2w   
R-95 656377 1470,000 10% 1/2w   
R-96 655583 47 10% am   

R-97 655690 6800 10% 2W   
R-98 655577 2700 10% 1/2W (in deflection 

yoke)   
R-99 656291 560 10% 1/2W (in deflection 

yoke)   
R-100 686328 100,000 10% 1W ( in deflection 

yoke)   

R-101 (16291 

R-102 656377 

R-103 17A791696 
R-1C4 6115646 
R-105 656048 
R-1o6 

MODELS 14K1, 14K1B, 
14T1, 1)T1B, Ch. TS-88 

560 10% 1/2w (in deflection 

yoke)   
470,000 10% 1/2W   
Wire wound: special 5 lo% 5w  
390,000 lo% y2w   

147,000 10% 1 2W   
See Tuning Unit Parts List   

Transformers  

T-1 24E792578 Mixer IF: lens coree & mtg nuts ... 

T-2 243792585 3rd IF: less core, clip, & colored 
leads   

T-3 243790125 Ratio Detector: includes cores & 
clips; lees shield can   

T-4 258790686 Audio output   

T-5 258792168 Vertical output   
T-6 24x700588 High voltage transformer: complete  
T-7 253700137 or 

253791793 Filament transformer   
T-8 29790140 Filament isolating transformer (for 

V-18)   

Tubes 

v-1 6036 RF Amplifier   
V-2 12AT7 Mixer-Oscillator   
V-3 6Au6 1st IF Amplifier   
v-4 6AU6 2nd IF Amplifier   
V-5 6A05 3rd IF Amplifier   

V-6 6AL5 Video Detector   
V-7 6Aa6 Video Amplifier   
V-8 6Au6 Audio Driver-Limiter   
V-9 6AL5 Ratio Detector   
V-10 6.150T Audio Amplifier   
V-11 6V6GT Audio Output   
V-12 6.5N7GT let & 2nd Clippers   
V-13 6J5GT Vertical Sweep Generator   
V-14 25L6GT VertiOal Sweep Generator   
V-15 6A1.5 Phase Detector   

V-16 6SN7GT Horizontal Oscillator   
V-17 63Q6GT Horizontal Output & HV Generator  

v-18 6w40T Damping Diode   
V-19 1B3GT High Voltage Rectifier   

V-20 14884 or 
14CP4 Picture Tube: 14" rectangular   

TUNING UNIT - TT-13 

18700100 TT-13 Tuning Unit: complete with 
station selector 'witch, fine 
tuning trimmer, and the following 
components: 

C-3 21E478234 Capacitor, molded: 8 mm! 500V  
C-10 21E482726 Capacitor, ceramic disc: 10,000 

mmf 450V   
C-16 21E400173 Capacitor, molded: 10 mm! 500V 

(temperature compensating)   

C-29 21E%82726 Capacitor, ceramic disc: 10,000 
mm! 450V   

L.e2 24C792764 Coil, antenna: channels 2 thru 6; 
includes L-2A thru 1,28 (1,2F thru 
L-2L are part of switch)   

1,3 24E790536 Coil, RF: channels 2 thru 6; in-
cludes L-3A thru L-3E ( 1,3F thru 
L-3L are part of switch)   

L-4 240700114 Coil, oscillator: channels 2 thru 6; 
includes 1..-4A thru L-48 ( 1,4F thru 

1-4L are part of switch)   
L-4M 248700115 Coil, oscillator: channel 10   
L-7 248700116 Coil, oscillator. che-..Jal 13   
L-33 248792765 Coil, antenna primary: low frequen-

cy ( includes L-33A, L-33B & 1,33C) 

R-106 656069 Resistor: 2200 10% 1/2W .... 
42E790136 Clip, spring (on collar)   
43E700725 Collar, goring ( on end of fine 

tuning shaft)   
47x700726 Shaft, fine tuning   
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Part 
No. Deecri tiun 

CHASSIS PARIS - MECELUIICAL 

7E700153 Bracket, coil mtg (Horizontal size)   
7A700196 Bracket, focus coil mtg (straight bracket 

across top of focus coil)   
711700194 Bracket, focus coil mtg (forked bracket 

howling focus coil)   
7(4791965 Bracket, interlock safety ( on chassis rear) 
71I110515 Bracket, mask mounting   
ir700504 Bracket, picture tube rear support: with 

grounding arprins à anode lead insulator 
(large rear support bracket)   

7A792568 Bracket, yoke adjustment (adjustable 
bracket housing yoke)   

351(700532 Dumper, rubber (between picture tube é 
rear support bracket)   

35A700603 Bumper, rubber (used only on 210792171 

deflection coil)   
386790686 Button, plug ( for hole next to focus 

control)   

42071342 Cap, plate ( for high voltage rectifier). 
12A701141 Cap, plate ( for 6806)   
12&7001k7 Clamp, lead retainer (cm high volt rect 

filmment leads)   

12870721 Clip, coil mtg (T-3 mcomaary)   
12A76214 Clip, coil retainer (1,23)   
42A72609 Clip, grounding (V-10 tube shield 

grounding)  ' 
42E792034 Connector, 2nd anode: complete with lead 

39E17396 Contact, pin terminal (on ser leads) 
46078242 Core, brase, & screw (T-2)   
461(791756 Core, brase, & 'crew ( 1,-11 & L-15)  
46070310 Core, iron, & screw (T-1 primary, L-18 

& L-20)   
46.146°256 Core, tree, & screw (T-1 secondary, 1.-12) 
16A70023 Core, iron, & screw (T-3 primary & L-1%) 
16070302 Core, iron, & screw (T-3 secondary)  
46071143 Core, iron, & screw ( 1.-23)   
46A700090 Core, iron: with slide adjustment (L-24) 
1513791111 Cover, test socket   

356 192 1,7 Cushion, focus coil: rubber (around tube 
neck)   

5070916 Grommet,'ineulating: 3/16" hole   
5.792°31 Grommet, insulating: 9/32" hole ( for 2nd 

anode led)   
5A79068/ Grommet, rubber (V-14 & V-16 socket 

me) 
14A791787 /naulator, anode lead: armite (dresses 

2nd anode lead tram chassis)   
14A780184 Insulator, antenna lead (under antenna 

lead terminal strip)   
141(87179 Insulator, coil ( in ratio detector 

can)   
90/71267 Insulator, electrolytic mtg: 4-1As; 

impregnated   
14K791892 Insulator, shield ( in T-2 can)   

167666 Lockmasher, external: #6; cad pl (R-103 
receptacle .tg)  

467657 Lockwashar, external: #8; cad pl 
(48E1791694 selenium rect late   

467655 Lockwasher, internal: 3/8; cad pl (con-
trast & station selector switch 
mg)   

48264o Lockwasher, internal: 1/2"; thin; cad 
pl (mounts lower focus coil mtg 
bracket)   
Lockeasher, internal: #6; cad pl 
(486700074 & 486700139 selenium 
rect ate)   

4S7688 Lockwaaher, int-art: 1/4"; cad pl (on 
eccentric screw)   

469T51 Lockwasher, int-ert: #8; cad pl (yoke 
adj bracket mtg)   

29R5239 Lug, soldering: #49 RT   
2A470049 Rut, coil & core artg (T-1, T-2, L-11, 

L-12, L-14, L-15, L-18 & L-20)   
2879140k nut, coil & core ate (L-24)   
467022 Nut, hex: 1/4-20 x 7/16; cad pl (on 

eccentric screw)   
2s700k Nut, hex: 3/8-32 x 9/16; cad pl (contrast 

& station selector 'witch .tg)   

267005 Nut, hex: 6-32 z 1/4 stl; cad pl 
(4813700074 & 486700139 selenium rect 
ate)   

267003 OUt, hex: 8-32 x 5/16 stl; cad pl 
(48s791694 selenium rectifier mtg) 

267050 Nut, hex: palaut; 6-32 (T-2 shield 
rt.)   

267051 Nut, hex: peanut; 3/8-32 x 9/16; cad pl 
(rear comtrol ate   

487650 

2A790191 Nut, special: cad pl (mounts three cera-
mic trimmer')   

2670703 Nut, palnut: special; (T-3 primary)  
35E7912182 Pad, cushion: sponge rubber ( long pad at 

bottom of picture tube)   

35E700166 Ped, cushion: sponge rubber (pad on top of 
picture tube)   

64K791818 Plate, chassis cover: cop pl (remoweble 
plate au chassis side)   

64A700185 Plate, cover 
641(792464 Plate, socket cover (covers umbel socket 

hole next to 6160)   
28E471323 Plug, line cord: 2-pin; rue) (power 

plug on chassis rear)   
9A22367 Receptacle: 5-prong ( speaker receptacle)  
558427 Rivet: .088 x 1/8 stl; pol nil (V-1, 

V-2, & V-5 socket .tg)   

581770 Rivet: .088 z 5/32 etl; pol nil (mounts 
ant terminal strip & insulator)  

562815 Rivet: .088 z 7/32 stl; pol nkl (967800 2 
& 9084167 socket mg)   

567707 Rivet: . 122 x 5/32 stl; pol nil (9E471270 
socket & terminal strip ate   

Rivet: . 122 x 3/16 stl; pol nil (6-103 

receptacle .4):77:31 Rivet: . 122 x 7/32 stl; pol cil(elec-
trolytic insulator Big)   

587700 Rivets . 122 x 1/4 stl; pol nil ( power 
plug utg)   

527728 Rivet: .122 x 5/16 stl; pol dal (V-19 

socket .4)556816 Rivet: . 145 x 5/32 nil; pol el (comer 

plate m.4)5stARke Rivet: .145 x 7/32 stl; pol nil (audio & 

vertical output transformer .tg) 

51(71246 Rivet: shoulder; nil pl (V-14 & V-16 
socket ate)   

3A700198 Screw, eccentric. cad pl ( lower focus 

coil mtg bracket)   
36490354 Screw, machine: 6-32 z 5/8 slotted hex 

heed; cad pl (adjustment screw for C-6 
& C-12 trimmers)   

36490822 Screw, machine: 6-32 x 1; slotted hex head; 
cad pl (adjustment screw for C-14 trim-
mer)   

36490459 Screw, machine: 6-32 x 1-1/8 slotted round 
head; brass ( secures NV transformer 
plates)   

36488195 Screw, machine. 6-32 x 2 plain hex heed; 
cad pl (486700074 selenium rectifier 
.tg)   

36400051 Screw, machine: 6-32 x 2-1/2 plain hex 
heed; cad pl (486700139 selenium recti-
fier ate   

367163 Screw, machine: 8-32 x 1/4 plain hex head; 
cad pl (mounts bracket for V-19 utg 
plate)   

3149°642 Screw, machine: 10-32 x 1-1/2 plain hex 
heed; cad pl (mounts top picture tube 
retainer strap)   

Screw, sheet metal: #8 x 1/4 PKZ plain 
hex head; cad pl (T-7 trazusformer 

3s7454 

mtg)   
367167 Screw, sheet metal: #8 z 3/8 prz plain 

hex head; cad pl (T-8 transformer 
.tg)   

3070369 

26x185936 
1K792785 
26426283 

260,90301 
26ATe508 

9&792167 
91(780442 

9084167 

90471343 
9084816 
9071270 

9A790685 
90,180271 
9K700510 

or 
9K700512 
41A70705 
11A700143 
klA700563 

11071379 
1E700520 

Screw, thumb: cad pl (deflection yoke 
adj)   

Shield, coil (ratio detector)   
Shield, coil. witheede bolts (T-2 can)  
Shield, tube ( for glans 6.15 audio sap)  

Shield, tube; miniature (V-5)   
Shield, video: cad pl (shields video amp 
from NV transformer)   

Socket, tube. miniature, 7-prong (V-1)... 
Socket, tub.: einiature; 7-prong (V-3, 
v-4 & v-6)   

Rocket, tube: miniature; 7-prong (1.-7, 
v-8, v-9 & v-15)   

Socket, Ltd». miniature, tan molded (V-5) 
Socket, tube novel; molded (Y-2)   
Socket, tube: octal (all octal sockets 
except V-14, i-16 & V-19)   

Socket, tube: octal (V-14 & Y-16)   
Socket, tube: octal; molded (V-15)   

Socket, picture tub.: 5-pin; eith leads  

Socket, picture tube: 12 pin; with leads  
Spring, coil (ratio detector)   

Spring, compression (horizontal size) 
Spring, grounding: cad pl (grenade pic-
ture tube outer rating)   

Spring, tension (picture tube eupport)  

Strap, tube ate with peds ( lower strap 
around picture tee front)   

1r700521 Strap, tube retainer: with pad (upper 

strap around picture tube front)   
31A700082 Strip, contact ( plue in resistor recep-

tacle)   

31A700077 Strip, terminal: 2-pin (mounts plug-in 
resistor)   

31A21990 Strip, terminal: 2-screw (antenna terminal) 
31K76184 Strip, terminal: 2 ins, #1 end; 3/8" 

spacing   
31A700148 Strip, terminal: 2 in., #2 late 

spacing   
31071564 Strip, terminal: 3 ins, #2 god; 

spacing   

31K51511 Strip, terminal: 3 ins, #3 god; 3/8" 
spacing   

31071565 Strip, terminal: 3 ins, #4 end; 
spacing   

31.37494 Strip, terminal: 4 ins, #3 gad; 
spacing   

31&790122 Strip, terminal: 4 ins, #3 gnd; 1/2" 
epacing   

31K22174 Strip, terminal: 4 ins, #4 mte 
spacing  .   

31A780089 Strip, terminal: 4 ins, #5 god; 
spacing   

311116658 Strip, terminal: 5 ins, #3 god; 
spacing   

31K90046 Strip, terminal: 5 ins, #4 god; 
spacing   

31A791402 Strip, terminal: 6 ins, #4 god; 
spacing   

31A791613 Strip, terminal: special ( on KV trans)... 
24K700587 Trap, Ion. PM, with collar   

or 
24K700586 Trap, Ion. PM; with collar   

24K700585 Trap, Ion PM; with collar   
1x791850 Tube mtg plate: with mtg bracket & socket 

(high voltage rectifier mtg)   
4A77577 Washer, insulating (horizontal size coil 

3/8" 

3/8-

3/8" 

3/8" 

3/8" 

3/8' 

3/8" 

3/8-

3/8" 

lets) 
4A791447 Washer, insulating (T-8 transformer 

mg)   
41470939 Washer, insulating: 3/8 a . 136 z . 062/ 

armite (electrolytic insulator ute 

431767 Washer, flat: 5/16 .130 z . 025; pol 
nil (grounding spring ate  

487569 Washer, flat: 5/16 x . 145 x . 027; cad 
pl (V-14 & V-16 socket Rig)   

45490366 Washer, flat: 3/8 x . 156 x . 125 stl; cad 

pl ( 486700074 & 486700139 selenium 

461706 rectifier ate   
Washer, flat: 3/8 x . 203 x .033 stl; cad 
pl (mounts top picture tube retainer 
strap)   

Wisher, flat: 1 x 3/16 x .042; cad pl 
(cover plate mte   

INSULATING COMPOUNDS 

487631 

1114490123 coating, hi-voltage insulating: red-brn 
(on 111-volt rectifier socket)  

11090387 Wax, Diva' (on RV transformer)   

MODEL Ara CABINET PARTS 

12700722 Back Cover. with picture tube rear cover, 

centering adjustment cover, and line 
cord   

13C700627 Base, metallic: bra pl (between cabinet 
legs)   

130700086 Bezel, picture tube (window frame 
1E792494 Bracket, window stg: with pad   
16F700629 Cabinet, console: red-brn mahogany; less 

window & bezel   
42A792502 Clip, mask retainer. HT   
13K700631 Cloth, grille: mahogany; 19-1/2 x 11-15/16 
306470756 Cord, line: with plug r. receptacle  
15K792068 Cover, centering adjustment: rubber (on 

baclfcover)   

1E792546 Cover, chassis bottom: with hl -volt in-
sulator   

15K700596 Cover, picture tube rear ( on back cover)  
533139 Eyelet: .202 x .475 bra; ant cop ( on back 

cover)   
146792069 Insulator, high voltage ( on bottom cover) 

14K700567 Insulator, picture tube: disc ( in picture 

tube rear cover)   
14K700566 Insulator, picture tube: rectangular (in 

picture tube rear cover)   
366790505 Put, control (contrast)   
368790506 Knob, control ( station selector)   
36/(780522 Knob, control: ivory (hold controls on 

chassis rear)   

36c790507 Knob, control: val- hog ( fine timing & 
off-volume)   

197657 Lockwasher, external: #8; cad pl (epkr 
ate   

587650 Locke...her, internal: #6; cad pl ( hi-
volt insulator mte   

60(70581 Logotype: "Motorola"; gold enamel   
1E700594 Maak, picture tube. with retainer clips 
13A700601 Medallion: bre pl re on grille cloth) 
267007 Nut, hex: 8-32 z 1/4 stl; cad pl ( ter 

wed)   
267003 Nut, hex: 8-32 z 5/16 stl; cad pl (ser 

ate   
35S700168 Pad, cushion (window et()   

351(792501 Pad, cushion (on window mtg brkt)  
5S791856 Rivet, shoulder: annealed ( line cord 

mt4) 
567706 Rivet: . 122 x 1/8 stl; pol nil (hi-volt 

insulator .tg)   
561683 Rivet: . 122 x 3/16 bra; pol nil (mask 

clip .tg)   

567751 Rivet: . 122 x 1/4 stl; ant cop (picture 
tube rear comer mte   

357374 Screw, machine: 8-32 x 5/16 plain hex 
head; cad pl (bezel .tg)   

3E6.53 Screw, machine: 8-32 x 1-1/4; cop aide 
(Per mte   

337536 Scree, sheet metal: #6 x 3/8 PICA slotted 
acorn heed; ant cop (window & beck 
cover mtg)   

327509 Scree, sheet metal: #6 a 5/8 PICA slotted 
acorn heed; ant cop (back cover .tg)  

36490819 Scree, sheet metal: #6 z 7/8 PICA slotted 
acorn heed; ant cop (back cover 

367467 Screw, sheet metal: #8 x 3/8 PKZ plain 
hex head; cad pl (mask mtg)   

368153 Screw, sheet metal: #8 ic 3/4 PICE plain 
ham head; cad pl (bottom cover .tg)  

358104 Screw, sheet metal: #8 x 1-1/2 PKA plain 
hex heed; cad pl (chaasis .tg)   

56X7c0009 Strap, antenna rapport (supports lover 
loop antenna)   

35A791581 Strip, lead (drogues leads to side of 
cabinet)   

13K700628 Strip, trim: brass (metal strip «roes 

cabinet front)   
4A792497 Washer, cut: cad pl (bezel ate   
161767 Washer, flat: 5/16 x . 130 x . 025 bra; 

pol nil (mask clip utg)   
461720 Washer, flat: 3/8 z 11/64 . .030 stl; 

cad pl ( line cord & mask utg)   
467562 Washer, flat: 7/16 x .187 x .033 stl; 

cad pl (speaker ate   

467629 Washer, flat: 1/2 x 3/16 z .048 stl; cad 
pl (bottom cover mtg)   

487646 Washer, flat: 11/16 x 3/16 x .067 wrought 
iron; cop pl (chassis late   

MODEL 14/(16 CABINET PARTS - Same as 14E1 except: 

16K700630 Cabinet, console: limed oak; less window 
& bezel   

13K700632 Cloth, grille. eggshell; 19-1/2 x 

11-15/16   

36/(791431 Knob, control: tan ( fine tuning & off-
volume)   

MODEL 14T1 CABINET PARTS 

11700595 Back Cover: with picture tube rear cover, 
centering adjustment cover, and line 
cord   

130700086 Bezel, picture tube (window tram)   

Board, baffle ( speaker baffle)   
36488134 Bolt, chassis ate 1/4-20 z 1-1/2 hex 

head; cad pl   

117924914 Bracket, window ate with pad   
16E700121 Cabinet, table model red-brn mahogany; 

lees window & bezel   
424792502 Clip, mask retainer. NT   

13K"00124 Cloth, grille. 7 x 8; mahogany   
308470756 Cord, line: with plug & receptacle 
15/(792068 Cover, centering adjustment: rubber 

back cover)   

1E792546 Cover, chisels bottom: with hi-volt in-
sulator   

151(700596 Cover, picture tube rear (on back cover)  

5s3139 Eyelet: .202 x .475 brass; ant cop finish 
(on back cover)   

146792069 Insulator, high voltage (on chassis bot-
tom cover)   

14K700567 Insulator, picture tube: disc ( in pic-
ture tube rear cover)   

14K700566 Insulator, picture tube:rect ( in picture 
tube rear cover)  

368790505 Knob, control ( contrast)   
369790506 Knob, control ( station selector)   

(on 

36085/57 Knob, control: plastic (hold controls on 
chassis rear)   

36C790507 Knob, control: wal-mabog (fine tuning & 
off-volume)   

467650 Lockwaeher: int; #6; cad pl (high volt 
insulator mte   

457657 Lockwasher: art; #8,1 cad pl ( spkr 

lets ) 
13K700118 Logotype: "Motorola"; gold moan   

lx700594 Mask, picture tote: with retainer clips 
2084897 Nut, hex: 5/8 x 1/2 x 3/16: cop finish 

(chassis ate   
267007 Nut, hex: 8-32 x IA; cad pl (epkr 

267003 Nut, hex: 8-32 x 5/16 stl; cad pl 
(sex mtg)   

35E700168 Pad, cushion (window mtg)   

35K792501 Pad, cushion (on window arte brai) 
561683 Rivet: . 122 x 3/16 brass; pol nil (mask 

retainer clip mtg)   
587751 Rivet: . 122 x 1/4 stl; ant cop finish 

(picture tube rear cover .tg)   
587706 Rivet: .122 x 1/8 stl; pol el (hi-

volt insulator ate   
5K791856 Rivet, shoulder: annealed ( line cord 

1Nt4)   

MODEL 14/16 CABINET PARTS - Same as 1471 except: 

16K700125 Cabinet, table model: limed oak; leas 

window & bezel   
131(700126 Cloth, grille: 7 z 8; blonde   
36K791431 Knob, control: tan ( fine tuning & off-

volume)   
3&79182k Screw, machine: 8-32 x 1 insulated heu": 

brushed brass finish (speaker mtg).. 

BILT-Li-TENNAS 

Model TA-4 (14x1)  

1X791759 TA-4 Double Loop Antenna: complete  
2166593 Capacitor, mica. 15 mmf 300V   
21K70720 Capacitor, molded: 5 mmf 5oov   
244791771 coil, antenna loading   
29A791608 Lug, spade   
31071564 Strip, terminal: 3 ins, 92 god; 3/8" 

spacing   

Model TA-6 ( 1411)  

1x791900 TA-6 Single Loop Antenna: complete   
2162763 Capacitor, molded mica: 6 mmf 300V   

2162764 Capacitor, molded mica: 18 mmf 300v 
24A791748 coil, antenna loading   
24A791989 Coll, high frequency compensating   

31K34326 Strip, terminal: 2 in., #3 god; 3/8" 
spacing   

33737% Screw, machine: 8-32 z 5/16 plain hex 
head; cad pl (bezel mtg)   

Screw, machine: 8-32 x 1 insulated heed; 
statuary bronze (speaker mte   

327536 Screw, sheet metal: #6 z 3/8 PICA slotted 
acorn head; (window & back cover 

31(791825 

.tg) 
357509 Screw, sheet metal: #6 z 5/8 PICA slotted 

acorn heed; antique copper finish 
(back cover eta)   

36490819 Screw, sheet metal: #6 z 7/8 PICA slotted 
acorn heed; antique copper finish (beck 
cover mtg)  

327467 Screw, sheet metal: #03 z 3/8 PKZ plain 
hex head; cad pl (mask mtg)   

368153 Screw, sheet metal: es z 3/4 PICA plain 
hex heed; cad pl (bottom cover & chas-
sis ate)   

35A791581 Strip, lead (dresses leads to side of 
cabinet)   

44792h5q Washer, cut: cad pl (bezel mtg)  
4084894 Washer, cut: cad pl (chassis .tg)  
4.78co4o Washer, felt (under control knobs)  
4,61767 Washer: 5/16 z . 130 x .oe5 brass; pol 

nkl (awaits mask retainer clips)... 
461720 Washer: 3/8 x . 156 x .030 stl; cad pl 

(mask and line cord ate)   

4.67562 Washer: 7/16 x .187 x .033 stl; cad pl 

(seeker utd)   
587629 Washer: 1/2 x 3/16 x .045 oil; cad pl 

(bottom cover ate)   
IS8223/4 Washer: 1" x 17/64 x .C67 stl; cad pl 

(chamois .tg)   

61C700134 Window, picture tube: rectangular; le 

MODELS 1).4_10_, 14K1B, 
14T1, 1)1T1B, Ch. TS- 88 ft
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.10DEL 14T, 
Ch. TS-112. 
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GENERAL INFORMATION 

RECEIVER MODEL BREAKDOWN 

Model Type of Set 

Chassis 

Used 

14T3 Table, molded plastic: walnut TS- 114 

CHASSIS - Television chassis TS- 114 contains 20 tubes plus 
a 14" rectangular picture tube. The picture, 

sound, and scanning circuits, together with a full-

wave rectifier, are contained on a single chassis. 

TUNING RANGE - Channels 2 through 13 

IF FREQUENCY - 

Channels Z, 3, 4, 5, 6, 11, 12 & 13: sound - 21.9 mc 

picture - 26.4 mc 

Channels 7, 8, 9 & 10: sound - 27.3 mc 

picture - 22. 8 mc 

ANTENNA - TA- 6 " Bilt-In-Tenna". Provision for connec-

tion of an external antenna. 

ANTENNA IMPEDANCE - 300 ohms 

POWER SUPPLY - 117 volts, 60 cycle AC current only 

POWER CONSUMPTION - 205 watts 

AUDIO OUTPUT - 4 watts 

SPECIFICATIONS   
TOP VIEW — TUBE LAYOUT. .   

TRIMMER LOCATIONS  

VOLTAGE MEASUREMENTS . .   
WAVEFORMS .   

CHASSIS TUBE COMPLEMENT 

PAGE 

42 
44 
44 

49,50 
49,50 

Ref. 

No. Tube Function 

V-1 6CB6 

V-Z 12AT7 

V-3 6AU6 

V-4 6AU6 

V-5 6AG5 

V-6 6AL5 

V-7 6AH6 

V-8 6AU6 

V-9 6AL5 

V-10 6J5GT 

V-11 6V6GT 

V-12 6SN7GT 

V-13 6SN7GT 

V-14 6W6GT 

V- I5 6AL5 

V-16 6SN7GT 

V-17 6BQ6GT 

V-18 6W4GT 

V-19 1B3GT 

V-20 14BP4 

or 14CP4 

V-21 I 5U4G 

RF Amplifier 

Mixer-Oscillator 

1st IF Amplifier 

2nd IF Amplifier 

3rd IF Amplifier 

Video Detector 

Video Amplifier 

Audio Driver-Limiter 

Ratio Detector 

Audio Amplifier 

Audio Output 

1st & 2nd Clippers 

Vertical Sweep Generator 

Vertical Sweep Output 

Phase Detector 

Horizontal Oscillator 
Horizontal Output & High Voltage 

Generator 

Damping. Diode 

High Voltage Rectifier 

Picture Tube: rectangular 

Low Voltage Rectifier 

HIGH VOLTAGE WARNING 

Operation of this receiver, outside its cabinet or with 

covers removed, involves a shock hazard from the power 

supplies. No work should be attempted on this receiver by 

anyone not thoroughly familiar with the precautions neces-

sary when working on high voltage equipment, 

CATHODE RAY PICTURE TUBE 
HANDLING PRECAUTIONS 

Extreme care must be used in handling the picture tube. 

This tube is highly evacuated and, due to its large size, is 

subjected to a considerable atmospheric pressure. The 

handler should wear safety goggles and gloves for protec-

tion. Avoid nicking or scratching the glass by rough con-

tact with other objects. 

Before removing glass tubes, discharge the capacitor 

formed by the inner and outer aquadag coatings on the tube 

by shorting the anode contact on the side of the tube to the 

oute; surface with a well insulated piece of wire. 

INSTALLATION AND OPERATING INSTRUCTIONS 
RECEIVER LOCATION 

The receiver may be placed anywhere in the room, but 

for greatest satisfaction it should be located: 

Away from any bright light that may fall directly on 

the screen or be reflected from it; this includes win-

dows and lamps. Some illumination in the room, off 

to one side, is desirable, however, to prevent eye-

strain. 

2. To provide comfortable viewing and ease of opera-

tion. 

3. At lease one- inch away from a wall to allow for cab-

inet ventilation. This is very important. 

ANTENNAS 

The choice of a television antenna depends entirely on 

the location of the receiver with respect to all television 

station transmitting antennas in the area. Maximum pick-

up is obtained when the receiving antenna is directly in line 

of sight with the transmitting antenna. 

"Bilt-In-Tenna." All receivers using the TS- 114 series 

television chassis are equipped with the Motorola "Bilt-In-

Tenna", mounted inside the cabinet, for use in good signal 

areas. 

When this antenna is used, the following precautions 

should be observed for best reception: 

1. In order to get maximum performance and satisfac-

tory pictures from the " Bilt-In-Tenna", ample sig-

nals from the television station must be present at 

the location of the receiver. Normally, the strength 

of the signals will vary throughout the room in which 

the receiver is located. For this reason, better pic-

tures will be obtained if the receiver is tried in all 

possible locations in the viewing room and is then 

placed where the clearest pictures are received from 

all stations. Avoid large metallic objects, such as 

radiators, metal panels, etc. 

2. Lamps, vases and metallic objects, when placed on 

top of the receiver, may affect the efficiency of the 

"Bilt-In-Tenna". 

Indoor Antenna. If additional pick-up is necessary an 

indoor antenna, placed on or near the receiver, maybe used. 

The antenna should be rotated and the arms should be ad-

justed for the best signal, with no ghosts or reflections. 

Normally, the arms should be extended on the low channels 

(2-6) and telescoped on the high channels ( 7-13). 

Outdoor Antenna. The Motorola "Bilt-In-Tenna" or the 

indoor type antenna will give satisfactory reception in strong 

signal areas; but, if the receiver is located in a fringe or 

weak signal area, an outdoor antenna is recommended. 

In areas free of obstructions and reflections, within rea-

sonable proximity to television transmitters, a dipole and 

reflector will prove satisfactory. Since such an antenna has 

a relatively small band coverage, a special antenna covering 

all twelve television channels should be used if it is desired 

to receive stations op channels of widely separated frequen-

cies. 

Location of the antenna should be decided from the stand-

point of maximum signal pick-up. In general, the antenna 

should be broadside to the transmitting antenna and should 

be as high as possible. If a reflector is used, the antenna 

should be oriented so that the driven element is closest to 

the station and the reflector farthest away. 

Locating the antenna and lead-in as far away as possible 

from highways, hospitals, doctors' offices, electrical ma-
chinery, etc. , will help to reduce noise pick-up from such 

sources. Also, it is desirable to keep the antenna at least 

six feet away from other antennas, metal roofs, gutters, or 

other metal objects to prevent unwanted reflections and 

shielding. 

Lead- In. Since the TS- 114 chassis iU designed for 300 

ohm input, the standard 300 ohm twin lead line should be 

used for connecting the outside antenna to the receiver. 
Twisting the line one complete turn per foot of running length 

helps to reduce noise pick-up on the line. The lead-in should 

be supported on stand-off insulators and kept tight enough to 

prevent mechanical damage through swaying. Avoid running 

the lead-in close to metal gutters, iron standpipes, et, 

In areas of very strong signals, or where severe local 

electrical interference is encountered, 300 ohm shielded 

twin lead is recommended. The shield braid should be 

grounded. 

An approved lightning arrestor should be used. 

RECEIVER ANTENNA CONNECTION 

The antenna lead-in to the receiver is connected to the 

two . screws of the terminal strip on the rear of the cabinet. 

Disconnect the "Bilt-In-Tenna" leads from the terminal 

strip before attaching an external antenna lead-in. Some-

times, reversing the lead- it; connections at the receiver may 

improve picture quality and overall performance. 

OPERATING CONTROLS 

There are two dual controls, consisting of a small and 

a large knob each, on the front panel of the receiver. The 

function of each control is marked on the front panel, the 
"circle" indicating the large knob, and the "dot" indicating 

the small knob. See Figure 1 for front panel control func-

tions. 

CONTRAST 

ADJUSTS SHADES 

0,BLAC,TE,W.TE 

OFF-VOLUME 

TuRNS SET ON B OFF 

AND ADJUSTS VOLUME 

CHANNEL SELECTOR 

scLEcTs STAT ,ONS 

NUMBER ON TOP ,ND.CATES 

CNANNEL SELECTED 

FINE TUNING 

TUNE FOR BEST 

PICTURE DETAIL 

FIGURE I. OPERATING CONTROLS 
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SERVICE ADJUSTMENT CONTROLS 

RETAINER STRAP 

The receiver is completely adjusted at the factory, so 

normally none other than the front panel control operating 

instructions need be followed in putting the receiver in op-

eration. However, to provide for any misadjustment of the 

service controls, due to handling, the following instructions 

are in order. See Figure 2 for location of the service ad-

justment controls. 

FOCUS CONTROL 

The FOCUS control should be adjusted until the fine hor-

izontal line structure of the raster is clearly visible over 

the picture area. The control should be tuned through the 

correct point several times so that optimum focus is ob-

tained. 

CENTER 1NG 

By means of a lever extending from the focus coil, thru 

the rear screen, the focus coil can be shifted to center the 

picture in its mask. 

VERTICAL SIZE AND VERTICAL LINEARITY 

Adjust the VERTICAL SIZE control until the picture fills 

the mask vertically. Adjust the VERTICAL LINEARITY con-

trol for best overall vertical linearity. Adjustment of the 

VERTICAL SIZE control will require a readjustment of the 

VERTICAL LINEARITY control and possibly of the vertical 

hold control. Center picture with the centering lever on the 

focus coil. 

HORIZONTAL SIZE 

Adjust the HORIZONTAL SIZE lever until the picture 

fills the mask horizontally. Center picture with the center-

ing lever. 

PICTURE 
CENTERING 

LEVER 

FOCUS COIL 
POSITIONING ADJ STUD 

WON SOLO VENT Silt 

VERT MOLD 

St.SterNISS 

HORIZONTAL HOLD ADJUSTMENT 

The HORIZONTAL HOLD control should have a sync 

range of approximately 180°. If the control is too critical, 

adjust as follows: 

1. Short out HORIZONTAL OSCILLATOR coil L-23. 

This may be done with the chassis in the cabinet by 

shorting pins 3 and 8 of the test socket on chassis 

rear. 

2. With the centering lever, move the picture to the left 

so that the right edge of the raster can be seen. Ad-

just the HORIZONTAL HOLD control to about the 

middle of its range and note the width of the blanking 

pulse. ( The blanking pulse appears as a gray bar at 

the right edge of the picture). 

3. Remove short from HORIZONTAL OSCILLATOR coil. 

4. Adjust HORIZONTAL OSCILLATOR coil until the 
same amount of blanking pulse can be seen as was 

noted in step 2. 

VERTICAL HOLD ADJUSTMENT 

Adjust the VERTICAL HOLD control for the center of the 

vertical sync lock-in range. 

BRIGHTNESS 

Adjust the BRIGHTNESS control, in combination with 

the CONTRAST control for the most pleasing picture. Keep 

the brilliance slightly below maximum, however, in order 

to protect the fluorescent screen of the picture tube and to 

prevent poor picture detail. 

ADJUSTMENT OF ION TRAP 

Under conditions of rough shipment, it is possible for 

DEFLECTION YOKE 
MTG BRKT STUD 

FOCUS COIL 

FOCUS COIL 
ECCENTRIC 
ADJ STUD 

TEST 
SOCKET 

ION 
TRAP 

VORT LIN 

YOKE ADJUSTMENT 

THUMB SCREW 

RE AR SUPPORT EIRKT 
POSITIONING A DJ SCREWS 

L23 
HORIZ 
OSC 

FIGURE 2. SERVICE ADJUSTMENT CONTROLS 

SET NO. 6 ,11 701134-0 

POWER 
INPUT 

DEFLECTION 
FOCUS COIL YOKE 
POSITIONING 

ADJUSTMENT STUD 

PICTURE 
CENTERING r-

LEVER 

FOCUS COIL 
POSITIONING 

ECCENTRIC STUD 

ION TRA 

FOCUS COIL 
POSITION I 

ADJUSTMENT STUD  

PICTURE TUBE 
SUPPORT BRACKET 

ADJUSTMENT SCREW 

YOKE ADJUST ME NT 
THUMB SCREW 

TO LEVEL PICTURE / 

TENSION 
SPRING 

the ion trap to become misaligned. To prevent serious dam-

age to the picture tube, the following method of adjustment 

should be used. See Figure 3. 

The magnet should be placed on the neck of the tube in 

the direction indicated by the marking on the magnet (usu-

ally an arrow which points toward the picture tube screen) 

so that the stronger magnet of the double magnet type or the 

only magnet in the single magnet type, is positioned over the 

internal pole pieces which are mounted on the gun structure. 

Adjust the brightness control for low intensity and move the 

magnet a short distance forward and backward at the same 

time rotating it to obtain the brightest raster. If, in obtain-

ing the brightest raster, the ion trap magnet has to be moved 

more than 1/4" from the gun pole pieces, the magnet is 

probably weak and a new magnet should be tried. Never 

correct for a shadowed raster with the ion trap magnet if 

such correction results in decreased brightness. The ion 

trap magnet must always be adjusted for maximum bright-

ness and, if shadows occur at this setting, they should be 

eliminated by adjusting the focus and deflection coils as ex: 

plained under "Focus Coil and Deflection Yoke Adjustment". 

CAUTION: Keep brightness control at low intensity until 

ion trap is properly set. 

A mirror placed in front of the receiver will aid in mak-

ing this adjustment. 

DEFLECTION YOKE ADJUSTMENT 

If the deflection yoke shifts, the picture will be tilted. To 

correct, loosen the thumbscrew on top of the deflection yoke 

and rotate yoke until the picture is straight. Before tighten-

ing the thumbscrew, make certain that the deflection yoke 

is as far forward as possible. 

If the yoke support and the picture tube have shifted in 

transit or, if for any reason, these parts have been removed 

and replaced, it is best to do a complete job of repositioning. 

DEFLECTION YOKE 
BRACKET MOUNTING 

STUD_ _ _ 

GROUNDING SPRING 

HV 
CONNECTION 

PICTURE 
TUBE 

OIET. 110. •11.701•84-9 

FIGURE 3. PICTURE TUBE ADJUSTMENT LOCATIONS 

See Figure 3. The starting point is the position of the pic-

ture tube. It should be adjusted so that the distance from 
the center of the tube face to the front edge of the chassis 

is 1". The clamp on the front of the tube should then be 

tightened. The picture tube rear support bracket position-

ing adjustment screws should be loose enough to permit 
sliding the bracket forward until the rubber cushion fits 

snugly up against the flare of the tube. Loosen the yoke ad-

justment thumbscrew and push the yoke up against the flare 

of the tube. CAUTION: Do not use force in sliding the brack-
et up. If too much force is used, a strain will be placed on 

the neck of the tube when the support bracket positioning ad-

justment screws are tightened. Also, the yoke may be forced 

out of position. The opening in the yoke should be concen-

tric with the neck of the tube. 

FOCUS COIL ADJUSTMENT 

The focus coil should be positioned so that it is spaced 
1/4" from the deflection yoke when parallel with the yoke. 

The opening in the yoke should be concentric with the neck 

of the tube. The spacing should be adjusted before the 

front of the picture tube is clamped down, because it is ne-

cessary to remove the tube to change the position of the 

focus coil. Its position is changed by choice of location of 

the coil mounting studs in the scalloped holes on the top and 

bottom of the coil mounting bracket. The opening in the coil 

can be made concentric with the neck of the tube by loosen-

ing the nuts on the studs which support the focus coil brack-

et and turning the studs with a screwdriver in the slots pro-

vided. The studs are eccentric and move the coil both ver-

tically and horizontally. They should be used only to cen-

ter the neck of the tube in the opening of the coil. 

TEST SOCKET 

A test socket is provided on the rear of the chassis 

which allows adjustment of the horizontal oscillator and 

checking of sensitivity without removing chassis from cab-

inet. See Figure 2 for socket connections. 
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ALIGNMENT 

GENERAL 

The chassis should be mounted on angle iron brackets 

(Motorola Part No. 7X700210) so that all connections and 

adjustments may be made easily. 

Since the power cord circuit is broken by the interlock 

when the cabinet back is removed, it will be necessary to 

obtain an extra power cord with the female interlock recep-

tacle in order to make a power connection to the receiver. 

Order Motorola Part No. 30B470756. 

ORDER OF ALIGNMENT 

A complete receiver alignment cm n be most conveniently 

performed in the following order: 

1. Audio Take-Off & Ratio Detector 

2. 4.5 Mc Trap 

3. IF Coils & Mixer Transformer 

4. Osc & RF Sections 

AUDIO TAKE-OFF & RATIO DETECTOR ALIGNMENT 

Equipment Required: 

AM Signal Generator: Accurately calibrated 

(Optional) at 4.5 mc 

Adjustable output 

DC Meter: Low range electronic 

voltmeter 

Procedure: 

Refer to Figure 4 for location of adjustments. 

1. If possible, it is desirable to align the audio section 

from an actual station signal, since the 4. 5 mc align-

ment frequency will be exact. The fine tuning trim-
mer should be turned off the station slightly, to pre-

vent overloading the ratio detector. 

2. If a signal generator is used, tune it accurately to 

4. 5 mc, and adjust the output to approximately 10, 000 

microvolts. Connect the high side of the signal gen-

erator through a 1000 mmf capacitor to the grid ( pin 1) 

of the video amplifier tube V-7 ( 6AH6), and the low 

side to chassis. The following applies whether the 

station signal or signal generator is used. 

3. From either side of capacitor C-52 ( 10 mf), connect 

an electronic voltmeter to chassis decoupled thru 
10K ohms. 

4. Set the contrast control for maximum gain ( fully 

clockwise). 

5. Peak L-20 for maximum reading on meter. 

6. Peak T-3 primary ( top core) for maximum reading 

on meter. 

7. Move the meter and decoupling resistor from C-52 

to junction of R-41 ( 33K) and lead to volume control. 

8. Adjust T-3 secondary (bottom core) for zero re-

sponse on 2.5V scale of meter. This corresponds 

to the cross-over point on the FM detector curve. 

If desired, the symmetry of the curve may be checked 

by tuning the signal generator 25 kc above and below 

4.5 mc and noting the plus and minus voltage pro-

duced, reversing the meter connections as necee-

sary. For proper balance of the ratio detector sys-

tem, the voltage in each direction should be approxi-

mately equal. lf not, check the tuning of L-20 and 

the primary and secondary of T-3, the ratio detec-

tor. If necessary, replace the ratio detector tube 
V-9 ( 6AL5). It is desirable to calibrate the genera-

tor .on a station signal. This may be done' by nulling 

the secondary on a station signal and then connecting 

the generator and tuning it to produce the same null 

without touching the trimmers in the set. 

NOTE: As the adjustments are brought to resonance, it 

is advisable to reduce signal generator output to 

prevent overloading. 

With a 10, 000 microvolt signal into the grid of the video 

amplifier tube, with the contrast control turned fully clock-

wise, and the focus control at center of its range, the volt-

age read from one side of capacitor C-52 should be greater 

than 5. OV. 

4.5 MC TRAP ALIGNMENT 

1. Connect the high side of the signal generator through 

a 1000 mmf capacitor to the grid ( pin 1) of the video 

amplifier tube V-7 ( 6AH6), and the low side to chas-

sis. 

2. Connect the voltmeter and germanium crystal rec-

tifier, as shown in Figure 5, between the cathode of 

the picture tube ( yellow lead) and chassis. Use the 

lowest voltage scale on the meter. 

3. With the signal generator accurately set at 4.5 mc 

and maximum output, adjust trap L-18 for minimum 

reading on the meter. 

IF AMPLIFIER ALIGNMENT 

Equipment Required: 

IF Sweep Generator meeting the following requirements: 

18 to 30 mc, approximately 12 mc sweep width. Out-

put constant and adjustable to at least . 1 volt maxi-

mum with accurately calibrated, adjustable markers. 

Cathode Ray Oscilloscope: preferably one with a cali-

brated input attenuator. 

NOTE: If there is no built-in marker in the sweep gen-

erator, loosely couple the output of an accu-

rately calibrated AM signal generator to the IF 

strip. At all times, keep the marker output low 

enough to prevent the marker from distorting the 

response curve. 

If a wide band scope is used, the marker will be 

more distinct if a capacitor of 100 to 1000 mmf 

is placed across the scope input. Use the small-

est size possible, since too large a value will 

affect the shape of the curve. 

Procedure: 

1. Remove high voltage generator tube V-17 ( 6BQ6GT) 

from its socket to eliminate horizontal pick-up in the 
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FIGURE 4. TUBE AND ALIGNMENT ADJUSTMENT LOCATIONS 

oscilloscope. Replace 6BQ6 tube with dummy load 

of 2500 ohms 25 watts connected from B plus side of 

fuse to chassis. 

2. By means of an external battery, apply a negative 

3.0 volt bias from the bottom of the 1st IF tube grid 

resistor R-13 ( 6800) to chassis. 

3. Using leads as short as possible, connect the hot side 

of the sweep generator to the grid ( pin 1) of the 1st IF 

tube V-3 ( 6AU6) through a 5000 mmf capacitor ( do 
not use the loose or "spraying" method of coupling). 

The low side is connected to chassis. Set the cen-

ter frequency of the sweep to about 24.6 mc and ad-

just initially for a sweep deviation of approximately 

12 mc. However, a sweep of from 8 to 10 mc may 

be found better for overall alignment. 

4. Using R-26 ( 100K) as a decoupling resistor, connect 

the scope to pin 4 of test socket. If a stronger out-

put is desired, connect the scope between the pic-
ture tube cathode and chassis. The curve seen at 

this position will be the reverse of the polarity shown 

in Figure 6. 

5. Set the contrast control at minimum. 

NOTE: If a distorted or unstable picture is seen on the 

the oscilloscope during alignment, it may be ne-

cessary to stop the oscillator by disconnecting 

resistor R-9 ( 1500) from the plate ( pin 6) of the 

oscillator tube V-2B ( 12AT7), or.by substituting 

another tube with pin 6 removed. 

CAUTION: I. Do not reduce the oscilloscope gain and 

increase signal input so that the top of 

the. curve is flattened, due to limiting 

in the video or scope amplifiers. 

Z. The dress of plate & grid components 

in the IF affects tuning. Do not move 

indiscriminately. 

3. On the IF coils and on the traps, the 

resonance point will be found attwo 

settings of the slug. The correct set - 

ting is the one which is found with the 
greater part of the adjusting screw out 

of the coil. 

NOTE: The 1st & 2nd IF traps are tuned from bottom 

of chassis, while IF cores are adjusted from the 

top. 

6. Tune the low frequency trap L-14, located on the 2nd 
IF coil, for maximum attenuation on the curve at 

21.9 mc. 

7. Tune the high frequency trap L-12 located on the 1st 

IF coil for maximum attenuation on the curve at 

27.3 mc. 

8. Adjust theist IF coil, L-11, to place a 26.6 mc mark-

er on the high side of the response curve 60% down 
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FIGURE 5. 

ELECTRONIC VOLTMETER CONNECTIONS 

from maximum response. See Figure 6. 

9. Adjust the 2nd IF coil, L-15, to place a 22.7 mc 

marker on the low side of the response curve 60% 

down from maximum response. 

10. Adjust the 3rd IF plate transformer, T- Z, to provide 

a flat top or symmetrical response curve. 

11. Reset the traps ( steps 6 I. 7) and again check the IF 
for proper response. 

NOTE: It is suggested that the bias be removed for ac-

curate resetting of the traps. 

12. With bias applied, connect the sweep between the grid 
(pin 2) of the mixer tube V-2A (1ZAT7) and chassis. 

13. Disconnect the trimmer, C-14, in LC circuit in the 

grid of the mixer tube, or short the trimmer through 

a 10,000 mmf ceramic disc type to chassis. 

14. Bring both cores of the mixer transformer, T-1, si-

multaneously from the outside towards the center. 
The half-way markers should be 26.4 mc and 22.9 

mc. (Figure 7). 

NOTE: In aligning the three IF coils, each coil is ad-

justed individually, but when adjusting the pri-

mary and secondary of the mixer transformer, 

the adjustments should be made simultaneously. 

The important point to keep in mind is to obtain 

a flat response curve with as much gain as pos-

sible. The sides of the curve should be straight 

and as steep as possible. Simultaneous adjust-

ing of the primary and secondary is the easiest 

way to obtain this result. The transformer by 

itself is, in effect, tuned for the same pass band 

as the three staggered circuits. See Figure 7. 

The only difference in the overall waveform 

should be that the sides of the overall wave are 

'steeper. Constant use of the 50% markers 

(22.9 mc and 26.4 mc) should be resorted to, 

since it is absolutely necessary to obtain the 

proper curve. A slight dip ( not exceeding 10%) 

is permissible in the mixer transformer re-

sponse curve. 

BANDWIDTH 

The bandwidth may be determined by connecting an AM 

generator to the mixer grid. With the generator frequency 

at 24.6 mc, adjust the output for 1 volt reading on a VTVM 

21.9 27.3 

FIGURE 6. IF RESPONSE CURVE 

curve will pull down on the high side, then straighten out as 

the LC circuit approaches the middle of the range, and pull 

down on the low side as the LC circuit approaches the low 

end of the IF range. The proper tuning point is that point 

at which the mixer curve straightens out. In effect, the LC 

circuit is similar to a jack coil when it is within the IF 

range. 

CAUTION: Tuning the LC circuit very low will cause 

oscillation. 

IF SENSITIVITY MEASUREMENTS 

IF Stages Only  

1. Remove the battery bias from the 1st IF tube grid. 

Z. Connect an AM signal generator, set at 24,6 mc thru 

a blocking capacitor of 5000 mmf, between grid 

21.9 27.3 (pin 1) of the 1st IF tube V-3 ( 6AU6) and chassis. 

FIGURE 7. OVERALL RESPONSE CURVE FROM MIXER 

connected at the plate ( pin 2) of the video detector tube V-6 
(6AL5) and chassis. Double the output of the generator. 

Now, by tuning either side of 24.6 mc and noting the fre-

quencies at which the VTVM again reads 1 volt, the 6 db 

bandwidth points are indicated. 

REGENERATION CHECK 

After the above IF and mixer transformer alignment has 

been made, a check for regeneration in the IF amplifier 

should be made. This is done by removing the battery bias 

and observing the output response curve on the oscilloscope, 
as taken between the picture tube cathode and chassis. The 

bandwidth may change with the bias removed but should not 

change more than 0.2 mc. Set the contrast control to max-

imum gain. Decrease the input until the output signal shows 

a marked decrease. Any regeneration present will be indi-

cated by sharp peaks on the overall response curve. The 

oscillator should be stopped, as described above, , during 
this procedure. 

CAUTION: Do not inject too much marker signal. 

MIXER LC ADJUSTMENT 

Reconnect bias removed for regeneration check. Re-

place trimmer C-14 in LC circuit of mixer grid or remove 
10,000 mmf ceramic between trimmer and chassis. Adjust 

the trimmer so it is tuned to the center of the mixer re-

sponse curve. This is indicated by observing the effect of 
the LC circuit on the mixer response. Increasing the ca-

pacity of the trimmer and bringing the LC circuit from above 

the IF range into the IF range, it will be noted that the mixer 

3. Connect an electronic voltmeter across the video de-

tector load resistor R-28 ( 5600). Both leads from 

the meter should be decoupled, with 100K ohm resis-

tors. 

4. Set the contrast control for maximum sensitivity. 

5. Stop the oscillator tube by disconnecting resistor 

R-9 ( 1500) from the plate ( pin 6) of the tube V- 2B 

(1ZAT7) or by substituting another tube with pin 6 re-

moved. 

6. The signal required to produce 1 volt ( negative) above 

contact potential on the meter should be less than 700 

microvolts. 

Mixer & IF Stages 

The preliminary preparations are the same as for check-

ing the sensitivity of the IF stages except: 

1. Connect the AM signal generator, set at 24.6 mc, 

through a 5000 mmf capacitor, between the grid 

(pin 2) of the mixer tube V-ZA ( 1ZAT7) and chassis. 

2. The signal required to produce 1 volt (negative) above 

contact potential on the meter should be less than 

125 microvolts. 

OSCILLATOR, ANTENNA AND RF ALIGNMENT 

NOTE: The IF must he aligned before the RF section 

can be properly phased. 

Equipment Reouired: 

Sweep Generator: Frequency range 40-220 mc; 10 mc 

sweep width 

Output constant and adjustable 

Adjustable markers(markers should 

be calibrated occasionally by check-

ing against an accurate signal gen-

erator). 

Oscilloscope: Preferably one with a calibrated input 

attenuator. 

Signal Generator: Frequency range 40 to 220 mc 

Accurately calibrated 

AM modulated, 400 cycle 

FREQUENCY CHART 

Chan Frequency Picture Sound Oscillator 

2 54-60 55.25 59.75 81.65 

3 60-66 61.25 65.75 87.65 

4 66-72 67.25 71.75 93.65 

5 76-8Z 77.25 81.75 103.65 

6 82-88 83.25 87.75 109.65 

7 174-180 175.25 179.75 152.45 

8 180-186 181.25 185.75 158.45 

9 186-192 187.25 191.75 164.45 

10 192-198 193.25 197.75 170.45 

11 198-204 199.25 Z03.75 225.65 

12 204-210 205.25 209.75 231.65 

13 210-Z16 211.25 215.75 ? 3 7. 6 5 

ANTENNA 8i RF ALIGNMENT PROCEDURE 

1. Remove high voltage generator tube V-17 ( 6BQ6GT) 

from its socket and replace with a dummy load of 

2500 ohms 25 watts connected from B phis side of 

fuse to chassis. Stop the oscillator by disconnect-

ing R-9 ( 1500) from plate ( pin 6) of V-2B ( 12AT7). 

2. Connect the sweep generator across the antenna ter-

minals on the chassis with the antenna lead-in re-

moved. The line from the sweep generator should 

be as short as possible. 

3. Connect the oscilloscope through a decoupling resis-

tor of 150,000 ohms, between the cathode ( pin 3) of 

the mixer tube V-2 ( 12AT7) and chassis. 

4. Short out the AGC circuit with a clip lead from the 

AGC bus to chassis. 

5. Refer to Figure 4 for the RF trimmer location and 

to Figure 9 for the locations of the antenna and RF 

coils. The frequency chart listed previously gives 

the channel and alignment frequéncies. 

6. The antenna coils are tuned to the video carrier fre-
quency and the RF coils are tuned to the sound car-

riers. Figure 10 shows the shape of the curve which 

should appear on the scope for channels 2-6 and Fig-

ure 11 the curves for channels 7-13. 

7. Turn the station selector switch to channel 10. Set 

the center frequency of the sweep generator to the 

center frequency of channel 10 ( 195 mc). 

8. Adjust ceramic trimmer, C-6, so that picture and 

sound markers are as in Figure 11. 

9. Check channels 7 to 13 for proper response and, if 

necessary, tune the coil L-6. These coils may be 

tuned by spreading them to decrease inductance or 

compressing them to increase their inductahce. See 

Figure 9 for location of coils. This will have more 

effect on channels 10 to 13 than 7 to 9. If L-6 is ad-

justed, it may be necessary to readjust RF trimmer 

C-6, and recheck the high channels. 

NOTE: As the bandwidth of the high channels is very 

broad, a slight variation is permissible. 

10. Move bandswitch to channel 6. 

11 : With the center frequency of sweep generator at the 

center frequency of channel 6 ( 85 mc), introduce 

markers corresponding to sound and picture car-

riers and compare with curve of Figure 10. 

MODEL 14T 
Ch. TS-11 
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FIGURE 9. ANTENNA, RF AND OSCILLATOR COIL LOCATIONS 

NOTE: A convenient method of determining whether a 

coil is tuned correctly is to insert a brass or 

iron slug into the coil. Brass decreases and 

iron increases the inductance. 

12. After channel 6 has been aligned, progress downward 

through channel 2. 

CAUTION: Make certain the station selector switch is 

on the correct channel before checking band-

pass. 

OSCILLATOR ADJUSTMENT 

1. Put oscillator back in circuit. 

2. Remove the short from the AGC circuit and apply a 

-3 volt battery bias to the AGC bus. 

3. Move the scope to the test socket on the chassis rear 

with the high side connected to pin 4 and the low side 

to pin 5 ( chassis). 

4, Set the contrast control at minimum ( counterclock-

wise). 

5. Remove the fine tuning knob and turn shaft until the 

slot is in a horizontal position. This represents the 

mid-capacity position, 

6. Turn station selector switch to channel 12. 

7. Set the sweep generator on channel 12 with a center 

frequency of 207 mc and at least a 12 mc sweep. 

Keep the output low enough to show no evidence of 

limiting in the overall response curve. 

NOTE: Before aligning the oscillator section, make 

CHANNELS 
11 -13 

Vr• VIDEO 

S: SOUND 
f1' 

'[..0.61.47002,e0 

-SOLID LINE INDICATES OPTIMUM 
RESPONSE. 

--- DOTTED LINES INDICATES 
PERMISSIBLE VARIATION. 

FIGURE 10. 

RF RESPONSE CURVES CHANNELS 2-6 

CHANNELS 
7 - 10 
V 

FIGURE 11. 

RF RESPONSE CURVES CHANNELS 7-13 

certain the 3.3 microhenry choke ( L-8) in the 

mixer grid is dressed away from the 2 mmf ca-

pacitor ( C-16) tied to the same grid. 

8. Introduce a marker corresponding to the sound car-

rier of channel 12 ( 209. 75 mc). 

9. Adjust oscillator ceramic trimmer so that the sound 

marker falls into the 21.9 mc trap dip in the response 

curve. 

10. Turn generator and station selector to channel 9 with 

the fine tuning shaft slot still in the horizontal posi-

tion. 

11. Spread or compress the 3-turn coil located in the 

center of the oscillator plate (L-4M, Figure 9) so 

that the sound marker for channel 9 falls into the 

2 7.3 mc trap dip in the response curve. As the os-

cillator is tuned below the carrier on channels 7, 8, 
9 & 10, the 27.3 mc trap will be in the same position 

as the 21.9 mc trap in step 9. 

12. Repeat steps 6, 7, 8 II« 9. 

13. Turn generator and station selector to channel 13. 

14. Turn fine tuning trimmer so that the sound marker 

for channel 13 falls into the 21.9 mc trap dip of re-

sponse curve. The slot irr, the fine tuning shaft should 

not have moved more than 30° from the horizontal 

position to accomplish this ( each number on the sta-
tion selector knob represents 30° ). 

15. If more than a 300 change in fine tuning trimmer was 

needed in step 14, adjust channel 13 oscillator coil 

(L-7) by spreading or compressing until the 30° re-

quirement is met. 

NOTE: Each adjustment of channel 13 oscillator coil 

(L-7) will necessitate a rechecking of the oscil-

lator trimmer on channel 12 as per steps 6, 7, 

8 gi 9. 

16. Check channels 12, 11, 10, 9, 8, and 7 by noting 

whether the fine tuning trimmer can drop the sound 

marker for each channel in the trap dip by a 30 ° ro-

tation. If one of the channels does not meet the 30° 

requirement, a compromise must be made by re-

setting channel 9 or 12, whichever is closer to the 

channel in question. 

Example: 1) If channel 11 does not meet the 30o require-

ment, return station selector and genera-

tor to channel 12 and tune ceramic trim-

mer toward channel 11 ( trimmer frequen-

cies lowered by tightening screw). This 

will tend to move channel 12 sound mark-

er out of the trap dip. but this can be com-

pensated for by the fine tuning trimmer. 

Do not adjust trimmer any more than is 

necessary to get the channel in question 

back within the 30° requirement. 

Example: Z) If channel 10 does not meet the 300 re-

quirement, move station selector and gen-

erator to channel 9 and tune the 3- turn coil 

(L-4M, Figure 9) toward channel 10 ( coil 

freq raised by spreading turns.) This will 

also tend to move channel 9 sound marker 

out of the trap dip, but this can be com-

pensated for by the fine tuning trimmer. 

Again, do not adjust the coil any more than 

is necessary to bring the channel in ques-

tion back within the 30° requirement. 

17. Turn sweep generator and station selector switch to 

channel 6. 

18. Adjust channel 6 oscillator coil ( L-4E, Figure 9) so 

that the sound marker for channel 6 falls into the 

21.9 mc trap dip with the fine tuning trimmer at mid-

capacity ( shaft slot in horizontal position). Always 

spreador compress channel 6 oscillator coil in units 

of 3 turns. Compressing turns will move curve 

toward sound marker, while spreading will move 

curve toward video marker. 

IMPORTANT: Since the coils are in series, the proper 

alignment of channel 6 will simplify the 

phasing of the channels to follow. 

MODEL 114.T 
Ch. TS- 11 

19. Adjust channels 5 and 4 so that the sound marker for 

each channel falls into the 21.9 mc trap dip in the 

curve with the fine tuning trimmer set no more than 

15 ° from mid-capacity. 

20. Channels 3 and 2 should be adjusted so that the sound 

marker falls into the 21.9 mc trap dip with the fine 

tuning trimmer within 15° of maximum capacity. 

OVERALL RECEIVER SENSITIVITY MEASUREMENT 

An overall measurement of sensitivity is made as fol-

lows: 

1. Connect an AM signal generator to the input termi-

nals of the receiver chassis after removing the short 

300 ohm lead which connects to the antenna input 

strip on the back of the cabinet. To match the gen-

erator to the receiver input, a resistor matching net-

work should be used. In the case of a generator with 

a 50 ohm output impedance, for example, place a 

100 ohm resistor in series with the outputterminal of 

the generator and a 150 ohm resistor in series with 

the ground terminal. 

2. From cathode of picture tube to chassis, connect a 

calibrated oscilloscope. 

NOTE: To calibrate scope, connect it across 6.3 volt 

filament supply. The peak-to- peak amplitude on 

the screen will then be approximately 18V ( 6.3 

x Z. 8). 

3. Set contrast control for maximum sensitivity. 

4. Tune signal generator to the video carrier frequency 

of the channel being checked. Generator signal 

should be 30% modulated at 400 cycles. The signal 

from the generator to produce 20 volts peak-to-peak 

at picture tube cathode should be less than 25 micro-

volts on channels 2 to 6 and less than 75 microvolts 

on channels 7 to 13. 

CIRCUIT DESCRIPTION 

Chassis TS- 114 and TS- 115 are electrically identical ex-

cept for the Vertical Sweep Generator ( V-13). The TS- 114 

uses a 6SN7GT instead of the IZAU7 of the TS- 115. This 

change necessitated changing grid resistor R-63 from 330K 

to 100K. The circuit description of the TS- 115, as fotind in 

the TS- 115 Service Manual will, therefor, apply also to the 

TS-114 except for the differences noted above. 

REPLACEMENT PARTS LIST 

NOTE: When ordering parts, specify model number of set in addition to part number and description of part. 

Ref. 
No. Part No.  Description 

CHASSIS TS-111e ELECTRICAL PARTS 

Capacitors  

C-1 thru 
C-22 
C-23 211470790 
C-24 21A470789 
C-25 21/0470789 
C-26 211470789 
C-27 21K77375 
C-28 21K470329 

See Tuner Parts List  
Ceramic disc: 1500 mmf 500V  

Ceramic disc: 5000 mar 450V  
Ceramic disc: 5000 mmf 4501V  
Ceramic disc: 5000 mmf 450V  
Ceramic tubular: 220 mmf 500V  
Molded: 30 mmf 500V (temperature 

compensated)  

Ref. 
No. Part No. 

C-29 21A1470789 
C-30 211470789 

C-31 211(77375 
C-32 231470789 
C-33 211470789 
C-34 21A470789 
C-35 211470789 
C-36 21K470329 

Description. 

Ceramic disc: 5000 mmf 450V  
Ceramic disc: 5000 mmf 450V  
Ceramic tubular: 220 me 500V  
Ceramic disc: 5000 mmf 450V  
Ceramic disc: 5000 mmf 450V  
Ceramic disc: 5000 mmf 450V  
Ceramic disc: 5000 mmf 450V  
Molded: 30 mmf 500V (temperature 
compensated)  
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Ref. 
No. Part Uo.  121u11231231_ 

C-37 21E470324 Molded: 6 mf 500V  
C-38 8R9854 Paper: .1 mf 200V  
C-39 8R9854 Paper: .1 mf 20CW  
C-40 21R6554 Mica: 100 mf 500V  
C-42 21E470329 Molded: 30 mf  
C-43 21&478274 Molded: 2.2 mf  
0-44 21R49o8o6 Molded: 60 mar  
C-45 21A470789 Ceramic disc: 5000 mf 450V  
C-46 21A470789 Ceramic disc: 5000 mmf 450V  
C-47 211(790439 Silver mica: 15 mf (part of 

T-3 base)  
0-48 8E9866 Paper: .001 mf 600v  
0-49 21/L790131 Ceramic tubular: 150 me  
C-50 21R6590 Mica: 500 mf 500V  
C-51 21126590 Mica: 500 mmf 500V..... ..... 
C-52 23A90205 Electrolytic: 10 mf 50V  
C-53 21E482726 Ceramic disc: 10,000 mf 450V  
0-54 8R9869 Paper: .005 mf 600V  
C-55 21R6650 Mica: 68 mor 50ov  
C-56 829869 Paper: .005 mf 600v  
C-57 21E470322 Molded: 20 mf  
C-58 829873 Paper: .05 mf 600v  
C-59 8R9869 Paper: .005 mf 6o0v  
C-60 829869 Paper: .005 mf 6o0v  
0-61 829870 Paper: . 01 mf 600v  
0-62 829871 Paper: .02 mf 600v  
C-63 829870 Paper: .01 mf 600v  
0-64 829866 Paper: .001 mf 600v  
C-65 2126590 Mica: 500 al' 500V  
C-66 8E9873 Paper: .05 mf 600v  
C-67 8R9875 Paper: . 15 mf 600v  
c-68 233700160 Electrolytic: 4-section; 80 nf/ 

450V; 40 mf/300V; 20 of/300V; 
10 mf/300V  

C-69 23B700159 Electrolytic: 4-section; 80 mf/ 
400V; 40 mf/400V; 100 mf/50V; 
20 mf/25V  

C-70 839869 Paper: .005 mf 600v  
0-71 8R9866 Paper: .001 mf 600v  
0-72 839866 Paper: .001 mf 600V  
0-73 8;49866 Paper: .001 mf 600v  
0-74 839870 Paper: .01 mf 600V  
C-75 8129869 Paper: .005 mf 60c«  
0-76 21E400037 Ceramic tubular: 270 mf 500V  
C-77 21R2741 Mica: 680 mmf 500V  
C-78 8R9869 Paper: .005 mf 600v  
C-79 839854 Paper: 1 mf 200V  
c-8o 8E9874 Paper: .1 mf 6o0v  

0-81 8298714 Paper: .1 mf 60CW  
C-82 211(700883 Ceramic tubular: 180 mmf 3000V  
0-83 829874 Paper: .1 mf 600V  
C-84 21E790574 Ceramic tubular: 60 me 1500V 

(in deflection yoke)  

C-85 8398714 Paper: .1 mf 600v  

C-86 238700613 Electrolytic: 3-section; 80 le/ 
400V; 20 mf/300V; 10 mf/300V  

C-87 233700614 Electrolytic: 3-section; 60 mf/ 
400V; 40 mf/300V; 20 mf/25V  

C-88 233700615 Electrolytic: 2-section; 35 mf/ 
400v; 100 mr/5ov  

0-89 839810 Paper: .25 mf 100V  

Fusee  

F-1 65A700851 Fuse, 1/4 amp: glass tubular; 
with leads  

Coils 

L-1 thru 
L-9 See Tuner Parts List  
L-10 24E790035 RF choke: molded; 5.6 

mlcrohenries  
L-11 248701343 let IF: complete with LC trap, 

core, & mtg nut  
L-12 Trap ( part of L-11)  
L-13 241(790035 121, choke: molded: 5.6 

mIcrohenries  
Trap ( part of L-15)  

L-15 24E701344 2nd IF: complete with LC trap, 
core, & mtg nut  

L-22 24E701512 
L-23 24E790059 

L-24 24E701139 
or 24E701136 
or 24E701141 
or 24E701138 
or 241(701142 

L-25 
L-26 24E790145 
L-27 24E701349 

Ref. 
No. Part No. -------- Description 

L-16 24E792771 RF choke: yellow dot  
L-17 24E792771 RF choke: yellow dot  
L-18 248792735 4.5 mc trap: lees core & mtg nut  
L-19 24E701652 Compensating coil: blk dot 

(wound on R-36)  
L-20 24A470159 Audio take-off: lees core and 

mtg nut  
L-21 24E701651 Compensating coil: gm n dot 

(wound on R-32)  
Focus coil  
Horizontal Oscillator: less core 
& clip  

Deflection yoke: complete  
See Tuner Parts List  
RF choke: molded; o.47 mlcrohenries 
Horizontal size coil: less core 
& mtg nut  

Spe.kers 

LS-1 500701808 Speaker: 5" electrodynamic; 3.2 
ohm voice coil; 100 ohm field 
(hot)  

Resistors 

R-1 thru 
R-12 
R-13 636428 
R-14 635550 
R-15 632036 
R-16 636069 
R-17 6R6354 
R-18 686229 
R-19 685550 
R-20 682036 
R-21 686069 
R-22 6361428 
R-23 632035 
R-24 686038 
R-25 686075 
R-26 686075 
R-27 683966 
R-28 686117 
R-29 6R6o04 
R-30 685550 

R-31 
A &B 18 792009 

R-32 
R-33 6E6032 
R-34 686018 

R-35 6861400 

or 686341 

See Tuner Parte List  
6800 10% 1/2w  
47 10% 1/2w  
33 10% 1/2W  
2200 10% 1/2W  
12,000 10% 1/2W  
1000 10% 1/2W  
47 10% y2w  
33 lo% 1 2W  
2200 10% 1/2w  
6800 10% 1/2w  
82 10% 1/2w  
1500 10% 1/2w  
100,000 20% 1/2w  
100,000 20% 1/2w  
1.5 meg 20% 1/2W  
5600 10% 1/2W  
1 meg 20% 1/2W  
47 10% 1/2W  

Contrast volume control: dual; car-
bon; 2000 1/2W & 1 meg 1/4W 
respectively (with power switch).. 

2700 (not replaceable; part of L-21) 
470,000 20% 1/2W  
100 20% 1/2W  

33,000 10% 1W ( in 6AH6 video 
amp)  

22,000 10% 1W ( in 6CB6 video 
amp)  

R-36 12,000 (not replaceable; part 
of L-19)  

R-37 685671 4700 10% 2W  
R-38 683933 220 20% 1/2W  
R-39 6820014 8200 10% 1/2w  
R-4o 685660 180 10% 1/2w  
R-4I 6R6o12 33,000 20% 1/2w  
R-42 686428 6800 lo% 1/2w  
R-43 6861428 6800 10% 1/2W  
R-44 632122 4.7 meg 20% 1/2W  
R-45 6126414 270,000 10% 1/2W  
R-46 636032 470,000 20% 1/2W  
R-47 686032 470,000 20% 1/2W  
R-48 686022 330 10% 1/2W  
R-49 684760014 l000 20% 2W  
R-50 686320 10,000 10% 1/2W  
R-51 683927 2.2 meg 20% 1/2W  
R-52 6860014 1 meg 20% 1/2W  
R-53 686397 22,000 10% 1/2W  
R-54 682096 330,000 10% 1/2w  

Ref. 
No. Part No.  Description 

R-55 6E6428 6800 10% 1/2w  
R-56 635581 3300 10% 1/2w  
R-57 685581 3300 10% 1/2w  
R-58 686031 100,000 10% 1/2w  
R-59 686031 100,000 10% 1/2w  
R-60 636397 22,000 10% 1/2W  
R-61 6E6031 100,000 10% 1/2w  
R-62 6R5577 2700 10% 1/2w  
R-63 686031 100,000 10% 1/2w  
R-64 18490147 Vertical hold control: carbon; 

1 meg 1/4W  
R-65 6E6428 680e 10% 1/2w  
R-66 685577 2700 10% 1/2w  

R-67 686932 1470,000 20% 1/2w  
R-68 1901145 Vertical size control: carbon; 

5 meg 1/4W  
R-69 632118 3.3 meg 20% 1/2W  
R-70 683949 470 20% 1/2W  
R-71 18A790146 Vertical linearity control: vire 

wound; 2000 2W  
R-72 636291 560 10% 1/2w (in deflqction 

yoke)  
R-73 636291 560 10% 1/2W (in deflection 

yoke)  
R-74 686056 47,000 20% 1/2W  
R-75 18A90147 Brightness control: carbon; 

1 meg 1/4W  
R-76 6860014 1 meg 20% 1/2W  
R-77 17E790840 Wire wound: 1000 10% 15W  
R-78 18E701114 Focus control: wire wound; 500 4W 
R-79 17E792705 Wire wound: 2000 10% 1CW  
R-80 6E6477 15,000 10% 1/2W  
R-81 6E16031 100,000 10% 1/2w  
R-82 686031 100,000 10% 1/2W  
R-83 632122 4.7 meg 20% 1/2W  
R-84 632122 4.7 meg 20% 1/2W  
R-85 636428 6800 10% 1/2w  
R-86 6116229 loco 10$ 1/2w  
R-87 683949 470 20% 1/2W  
R-88 685631 120,000 10% 1/2W  
R-89 18A791574 Horizontal hold control: carbon; 

100,000 1/4W  
R-90 636074 68,000 10% 1/2w  
R-91 6E6038 1500 10% 1/2w  
R-92 6E6032 470,000 20% 1/2w  
R-93 6E5583 47 lo% lw  
R-94 685690 6800 10% 2W  
R-95 6E5721 150,000 Ice lw  

R-96 635721 150,000 10% 1W  

R-97 635577 

3-98 686328 

2700 10% 1/2W ( in deflection 
yoke)  
100,000 10% 1W ( in deflection 
yoke)  

R-99 171(701353 Wire wound: 1500 10% 15W  

Transformers  

T-1 See Tuner Parta List  
T-2 24B792585 3rd IF: lees core, mtg nut, & 

colored leads  
T-3 24B790125 Ratio detector: complete lees 

shield can  
T-4 25B790686 Audio output  
T-5 25K701143 Vertical output  
T-6 24C701134 High voltage transformer  
T-7 25B790140 Filament isolation transformer 

(for V-18)  
T-8 25C700161 

or 251(700882 
or 25C700169 
or 25C701025 Power transformer 

Tubes 

V-1 6CB6 RF Amplifier  
V-2 12AT7 Mixer-Oscillator  
V-3 6AU6 let IF Amplifier  
V-14 6&u6 2nd IF Amplifier  
V-5 6AG5 3rd IF Amplifier  
V-6 6AL5 Video Detector  

V-7 6AH6 
or 6CB6 Video Amplifier  

V-8 64u6 Audio Driver-limiter  
V-9 6AL5 Ratio Detector  
V-10 6J5 Audio Amplifier  
V-11 6v6 Audio Output  
V-12 6SN7GT let & 2nd Clipper  
V-13 6SN7GT Vertical Sweep Generator  
V-14 6W6 Vertical Sweep Output  
V-15 6AL5 Phase Detector  
V-16 6SN7GT Horizontal Oscillator  
V-17 6BQ6GT Horizontal Output & Hi-Voltage 

Generator  
V-18 6W4GT Damping Diode  
V-19 1B3GT Hi-Voltage Rectifier  
V-20 14BP4 

or 14CP4 Picture Tube. 14" Rectangular  
V-21 5U4G Low Voltage Rectifier  

TUNER - MODEL TT-16 

ix701444 Tr-16 Tuner: complete with tubes  
C-1 211(478234 Molded: 8 mf  
C-2 211(77375 Ceramic tubular: 220 mf 500V  
C-3 21A470789 Ceramic disc: 5000 mmf 450V  
C-4 21E77375 Ceramic tubular: 220 mf 500V  
C-5 211(470322 Molded: 20 mf 5ooy  
C-6 1E701662 Trimmer, ceramic: .5-3 mi; with 

screw & mtg nut  
C-7 21A701029 Ceramic disc. 1500 mi  
C-8 21A701029 Ceramic disc: 1500 umf  
C-9 21R482726 Ceramic disc: 10,000 mf 450V  
C-10 211(482726 Ceramic disc: 10,000 mmf 450V  
C-11 Fine Tuning Trimmer (part of switch) 
C-12 1X701662 Trimmer, ceramic: .5-3 mf; with 

screw & mtg nut  
C-13 211(482726 Ceramic disc: 10,000 mf 450V  
C-14 1E792784 Trimmer, ceramic: 3-13 mf; with 

screw and mtg nut  
C-15 211(400050 Molded: 10 mmf 500V  
C-16 211(478280 Molded: 2 mf 500V  
C-17 21E478234 Molded. 8 mf 5COV  
C-18 21A470789 Ceramic disc: 5000 mmf 450V  

C-19 21E77375 Ceramic tubular: 220 mi 500V  
C-20 211(478280 Molded: 2 mf 500V  
C-21 21A470789 Ceramic disc. 5000 umf 450V  
C-22 21A470789 Ceramic disc: 5000 maf 450V  
L-1 24A790033 Antenna impedance matching coil  

L-2 24C792764 Antenna coil: channels 2 thru 6; 
includes L-2A thru L-2E (high 
channel coils are part of switch). 

L-3 24E790536 RF coil: channels 2 thru 6; 
includes L-3A thru L-3E (high 
channel coils are pert of switch): 

L-4 24C700114 Oscillator coil: channels 2 thru 6; 
includes L-4A thru L-4E (high channel 

coils are part of 'switch)  
L -4K 241(700115 Oscillator coil: channel 10  
L-5 24E792765 Antenna primary: low frequency 

includes L- 51I, L-513, & 1.- SC  
L-6 24E701839 RF coil: channel 13  
L-7 241(700116 Oscillator coil: channel 13  
L-8 241(792577 RF choke: molded; 3.3 microhenriee  
L-9 241(780128 RF choke: molded; 2.2 microhenries  
L-25 24E790145 RF choke: molded; 0.47 mlcrohenries 
R-1 636397 22,000  
R-2 6860148 147,000 10% 1/2w  
R-3 685614 56 10% 1/2W  
R-4 6122036 33 10% 1/2w  
R-5 686229 1000 10% 1/2W  
R-6 685659 3900 10% 1/2W  
R-7 686069 2200 10% 1/2W  

R-8 686320 10,000 10% 1/2W R-9 6E6038 1500 10% 1/2W 2w R-10 6R6117 5600 10% 1/   

3-11 636393 1200 10% 1/2W  
2W R-12 686080 4700 10% 1/   

T-1 24E701135 Mixer IF: lees cores & mtg nuts 

NOTE: Tuner mechanical parts are included in 
following list. 

iiODEL 14T 
Ch. TS- 11 
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Part 
No. Description 

CHASSIS TS-114 MECHANICAL PARTS 

7A791965 Bracket, interlock safety  
7A701393 Bracket, transformer cut-out: large 

(beneath 250700161 or 25K700882 power 

trans)  
7A701396 Bracket, transformer cut-out: mall 

(beneath 250700169 or 25C701025 power 

'crans)  
1X701407 gracket, rear tube support: with tube 

grounding spring  
7A792568 Bracket, yoke adjustment ( across top of 

defl yoke)  
75700194 Bracket, focus coil mtg: bottom 

bracket around focus coil)  
35K700532 Bumper, rubber ( circular bumper in large 

rear support brkt)  
7A700196 Bracket, focus coil mtg: top (across top 

of focus coil) *.... • . 
7K700153 Bracket, coil mtg ( L-27 mtg)  

42A72609 Clip, grounding (V-10 tube shield)  
35K792757 Cushion, focus coil (between coil & tube) 

39K17396 Contact, pin terminal ( in spkr receptacle 

42K701443 Cap, plate: with lead ( for 6BQ6).... 
155791111 Cover, test socket  
42A700147 Clamp, lead retainer ( on hi-volt rect 

filament leads).  
42/C471342 Cap, plate (hi-volt rect)  
146A470302 Core, iron, & screw (T-3 secondary)  
42570721 Clip, coil mtg ( T-3 secondary)  
46A70023 Core, iron, & screw (T-3 primary, L-14).. 
46A478242 Core, brase, & screw (T-2)  
46K791756 Core, brass, & screw ( L-11 & L-15)..._  
46K480256 Core, iron & screw (L-12 & T-1 secondary) 

46A470310 Core, iron, & screw ( 1,-18, L-20, & T-1 
primary)  

46K471143 Core, iron, & screw (L-23)  
42A76244 Clip, coil retainer (L-23)  
46A700090 Core, iron, & screw ( L-27)  
5A790684 Grommet, tube socket (Y-14 & V-16 socket 

ru" 

rata) 
14A780184 Insulator, antenna lead ( insulates 300 

ohme line from chassis)  

14K791892 Insulator, coil ( in T-2 can)  
14K87179 Insulator, coil ( in T-3 can)  
457655 Lockwasher, internal: 3/8; cad pl 

(front controls mtg)  
459751 Lockvaaher, Lnt-ext: #8; cad pl (T-8 

& focus coil mtg)  
4,52E40 Lockvasher, internal: 1/2 thin; cad pl 

(mounte bottom focus coil mtg brkt). 
457688 Lockwasher, int-ext: 1/4; cad pl 

(mounts bottom focus coil mtg brkt)  
2A790191 Nut: special: cad pl (mounts ceramic 

trimmers)  
2A791404 Nut, coil & core mtg (L-27)  
2A470049 Nut, coil & core mtg ( T-1, T-2, L-11, 

L-12, L-14, L-15, L-18, & L-20)  
2570703 Nut, palnut; special (T-3 primary coil 

mtg)  
257093 Nut, hex: palnut; 6-32 x 1/4 cad pl 

(T-2 shield mtg)  
257022 Nut, hex: 1/4-20 x 7/16; cad pl 

(mounts bottom focus coil mtg brkt.... 
257003 Nut, hex: 8-32 x 5/16 etl; cad pl (T-8 

& focus coil mtg)  

257051 Nut, hex: palnut; 3/8-32 x 9/16; 
cad pl ( rear controls mtg)  

257004 Nut, hex: 3/8-32 x 9/16; cad pl 

(front controls mtg)  
64A700690 Plate, electrolytic mtg (when 3 

electrolytics used)  
28K471323 Plug, line cord: 2-pin; waxed  
64K700748 Plate, socket cover ( covers unused hole 

when only two electrolytice are used) 

64A700745 Plate, transformer cover (beneath 
2)4C700161 & 25K700882 power trane)  

35K701379 Pad, cushion ( under picture tube)  
35K700166 Pad, cushion ( on picture tube retainer 

strap)  

Part 
No. Description 

6145701162 Plate, chassis cover ( removable plate 
on chassis side)  

9a54éé4 Receptacle, female (test jack)  
557770 Rivet: .088 x 5/32 stl; pol nkl 

(V-2 socket mtg)  
5S7728 Rivet: .122 x 5/16 stl; pol nkl 

(V-19 socket mtg)  
9A22367 Receptacle: 5-prong ( spkr receptacle) 
557703 Rivet: .122 x 7/32 stl; pol nkl 

(pix tube grounding spring mtg)... 
556842 Rivet: .145 x 5/32 stl; pol nkl 

(mounts T-4 & T-5)  
557700 Rivet: .122 x 1/4 stl; pol nkl 

(line cord mtg)  
5K71246 Rivet, shoulder: nkl pl (V-14 & V-16 

socket mtg)  
552815 Rivet. .088 x 7/32 stl; pol nkl 

(9K780442 & 9K484167 socket mtg)  
Rivet: .088 x 1/8 stl; pol nkl 
(V-1 & V-5 socket mtg)  

557707 Rivet: . 122 x 5/32 stl; pol nkl 
(mounts 91(1471270 socket & terminal 

35490822 =achine: 6-32 x 1 slotted hex 
head; cad pl (ceramic trimmer 
adj)  

35490508 Screw, sheet metal: #6 x 3/4 PICA 
plain hex head; cad pl  

357467 Screw, sheet metal. #8 x 3/8 PICA 
plain hex head; cad pl (T-7 mtg)  

357163 Screw, machine: 8-32 x 1/4 plain 
hex head; cad pl (yoke adj. bracket 
mtg)  

3A700198 Screw, eccentric: cad pl (mounts 
bottom focue coil mtg brkt)  

3A470369 Screw, thumb: cad pl ( yoke adjustment) 

357467 Screw, sheet metal: #8 x 3/8 PKZ 
plain hex head; cad pl (mounts top 
focus coil mtg brkt)  

357454 Screw, sheet metal: #8 x 1/4 PKZ plain 
hex head; cad pl ( test socket cover 
mtg)  

358146 Screw, sheet metal: #8 x 1 PKZ plain 
hex head; cad pl ( tube retainer strap 
mtg)  

35490459 Screw, machine; 6-32 x 1 1/8 slotted 
round hex head; braes ( secures hi-volt 
trans plates)  

26A26283 Shield, tube ( for glass 6,15 audio amp)... 

26A90301 Shield, tube. miniature  
420701181 Strap, tube retainer: with pl ( around 

picture tube front)  
41A471379 Spring, tension (picture tube support)  
26B700835 Shield, IF (between audio & video IF 

strips)  
2607013145 Shield, tuner chassis  
31E4573 Strip, terminal: 3 ins #3 gnd; 1/2" 

spacing  

9A480274 Socket, tube: c.,-. tal; molded (hi-volt 
rect)  

31A791613 Strip, terminal: special ( on hi-volt 
trans)  

41A70705 Spring,coil (T-3)  
26K485936 Shield, coil ( T-3)  
9K471270 Socket, tube: octal ( all octal sockets 

except v-114, v-16, & v-19)  
9A471343 -Socket, tube. miniature; tan molded 

(V-5)  
9K780442 Socket, tube: miniature 7-prong 

(v-3, v-4, & V-6)  
9K484167 Socket, tube: miniature 7-prong 

(V-7, v-8, V-9, & V-15)  
9A790685 Socket, tube: octal (V-14 & V-16)  
31K90046 Strip, terminal. 5 ins #4 gnd; 3/8" 

spacing  
31K37494 Strip, terminal: 4 ins #3 gnd; 3/8" 

spacing  
31K471568 Strip, terminal: 4 ins #2 gnd; 3/8" 

spacing  
31K51511 Strip, terminal,: 3 ins #3 gnd; 3/8" 

spacing  

Part 
No. 

31K471564 

31A791402 

31K4602 

31A470164 

41A700563 

1X701157 
31A21990 

9E701449 
or 

9K701451 
41A700143 
9K701324 
9K701456 
31A792459 

31A701497 

31A102619 

24K700585 
or 

24K700586 
or 

24K700587 
1X701482 

11M490387 

457596 

4A77577 
451720 

481719 

4A791447 

457569 

Part 
No. 

Trap, ion: PM 

Description 

Strip, terminal: 
spacing  

Strip, terminal: 
spacing  

Strip, terminal  
spacing  

Strip, terminal: 
spacing  

Spring, tube grounding ( grounds outer 
picture tube coating)  
Shield, coil: with spade bolts (T-2)  
Strip, terminal: 2- screw ( antenna 
terminal)  

Socket, picture tube: 5-pin; with leads  

3 ins #2 gnd; 3/8" 

6 ins #4 gnd; 3/8" 

5 ins #3 gnd; 1/2" 

8 ins #2 & 7 gnd; 3/8" 

Socket, picture tube: 12-pin; with leads 
Spring, compression ( L-27)  
Socket, tube: naval ( V-2)  
Socket, tube: miniature ( V-1)  
Strip, terminal: 2 ins #3 mtg: 
spacing  

Strip, terminal: 3 ins #2 mtg; 1/4" 
spacing  

Strip terminal: 2 ins #2 mtg; 1/4" 
spacing  

Trap, ion. PM  

3/8" 

Trap, ion. PM  
Tube mtg plate: with bracket & socket 
(hi-volt rect)  

Wax, bi-wax ( on hi-volt transformer).... 
Washer; flat: 1/2 x . 203 x . 033 stl; 
cad pl ( retainer strip)  

Washer, insulating (L-27 mtg)  
Washer, flat: 3/8 x .156 x .030 stl; 
cad pl ( p)x tube rear support brkt 
mtg)  

Washer, flat: 3/8 x .40 x . 030; cad 
(pix tube grounding spring mtg)  

Washer, insulating ( T-7 mtg)  
Washer, flat: 5/16 x . 145 x . 027; cad pl 
(v-14 & v-16 socket mtg)  

MODEL 14T3 CABINET PARTS 

Description 

1x792494 Bracket, window mtg: with pad  
165700099 Board, baffle: with grille cloth  
35A790097 Bumper, rubber: with bushing 

(cabinet feet)  
1X701529 Back cover: complete with picture tube 

rear cover, antenna recept mtg plage, 
antenna support bracket, centering 
adjustment cover, and line cord  

7A701358 Bracket, antenna support  
16F701061 Cabinet, table model: molded plastic; 

walnut; lees window & grille cloth  
42A792502 Clip, mask retainer  
1X701527 Cover, chassie bottom with hi-volt 

insulator  
15K700596 Cover, picture tube rear ( on back cover)  
308470756 Cord, line. with plug & receptacle.. 
15K792068 Cover, centering adjustment: rubber 

(on back cover)  
553139 Eyelet: .202 x . 475 bra; ant cap 

(on back cover)  
145792069 Insulator, high voltage ( on bottom cover) 
36A485457 Knob, control ( hold controls on chassis 

rear)  
360700732 Knob, control: brn ( fine tuning & 

off-volume)  
36K7L,0734 Knob, control ( contrast)  
360700733 Knob, control ( station selector)  

487651 Lockvasher, internal: #8; cad pl 
(spkr mtg)  

Part 
No. 

MODEL 14T 
Ch. TS-11 

Description  

457650 Lockvasher, internal: #6; cad pl 
(hi-volt insulator mtg)  

1X701526 Mask, picture tube: with retainer clips. 
257003 Nut, hex: 8-32 x 5/16 (spkr mtg)... 
35K700799 Pad, cushion (window mtg)  
35K792501 Pad, cushion ( on window mtg brkt)  
35K471282 Pad, asbestos  
64A792052 Plate, antenna receptacle mtg  
5K791856 Rivet, shoulder: annealed ( line cord 

mtg)  
567751 Rivet: . 122 x 1/4 stl; ant cop (mounts 

ant recept mtg plate)  
557703 Rivet: . 122 x 7/32 stl; ant cop 

(picture tube rear cover mtg).... 
551683 Rivet: .122 x 3/16 bre; pol nkl (mask 

clip mtg)  
557706 Rivet: . 122 x 1/8 stl; pol nkl 

(hi-volt insulator mtg)  
35488098 Screw, sheet metal: #8 x 3/8 type 

25 plain hex head; cad pl (window 
mtg)  

3K791825 Screw, insulated head: statuary bronze 
(spkr mtg)  

357467 Screw, sheet metal: #8 x 3/8 PKZ plain 
hex head; cad pl (mask mtg)  

35400220 Screw, sheet metal: #10 x 3/4 PICA plain 
hex head; cad pl (bottom cover mtg)  

358126 Screw, sheet metal: #8 x 1 1/4 PICA 
plain hex head; cad pl ( cabinet feet 
mtg)  

357536 Screw, sheet metal: #6 x 3/8 PICA slotted 
acron head; ant cop (back cover mtg) 

35490819 Screw, sheet metal: #6 x 7/8 PKA 
slotted acron head; ant cop (back 
cover mtg)  

35A701524 Strip, antenna support: chip board 
(eupporte"Bilt-in-Tenna")  

352957 Screw, machine: 8-32 x 1/2 plain 
hex  

4K780040 Washer, felt (under control knobs)... 
457566 Washer, flat ( 3/8 x 5/32 x .033 stl; 

cad pl  
457629 Washer, flat: 1/2 x 3/16 x . 048 stl; 

cad pl (bottom cover mtg)  
451720 Washer, flat: 3/8 x . 156 x . 030 stl; 

cad pl (mask mtg)  
451767 washer, flat: 5/16 x . 130 x . C25 

bra; Dol nkl (mask clip mtg)  
61C701152 Window, picture tube: rectangular  

Part No. Description 

BILT-IN-TENNA MODEL TA-6 

1X791900 TA-6 Single Loop Antenna: complete  
215276j Capacitor, mica. 6 mmf 300V  
2152764 Capacitor, mica: 18 mmf 300V  
24A791748 Coll, antenna loading ( on terminal 

strip)  
24A791989 Coil, high frequency compensating  
29A791608 Lug, spade  
31K34326 strip, terminal: 2 ins, #3 gnd; 3/8" 

spacing  
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GENERAL INFORMATION 

RECEIVER MODEL BREAKDOWN CHART 

TV 
Model Type of Set Chassis Used 

16K2 Console, red-brn mahogany 
1 6K2B Console, limed oak 

TS- 74 

TS- 74 

TV CHASSIS - Television chassis TS- 74 contains 19 tubes 

plus a 16" picture tube. The picture, sound, 

and scanning circuits, together with a seleni-

um rectifier, voltage doubler "B" supply, are 
contained on a single chassis. 

TV TUNING RANGE - Channels 2 through 13 

TV IF FREQ - Channels 2 to 6: sound - 21.9 mc 

picture - 26.4 mc 
Channels 7 to 13: sound - 27.3 mc 

picture - 22. 8 mc 

NOTE: In late chassis, using TT-14 tuner, 

channels 11, 12, and 13: sound 21.9 mc, picture 26.4 mc 

ANTENNAS - TV: console; TA-4 "Bilt-In-Tenna". Provision 

for connection of an external antenna 

TV ANTENNA IMPEDANCE - 300 ohms 

POWER SUPPLY - 117 volts, 60 cycle AC current only 

POWER CONSUMPTION - TV: 170 watts 

TV AUDIO OUTPUT - 4 watts 

TV CHASSIS TUBE COMPLEMENT 

Ref. 

No. Tube 

V-1 6CB6 

V-Z 1ZAT7 

V-3 6AU6 

V-4 6AU6 

V-5 6AG5 

V-6 6AL 5 

V-7 6AH6 

V-8 6AU6 

V-9 6AL5 

V-10 6J 5GT 
V-11 6V6GT 

Function 

RF Amplifier 

Mixer-Oscillator 

1st IF Amplifier 

2nd IF Amplifier 

3rd IF Amplifier 

Video Detector 

Video Amplifier 

Audio Driver- Limiter 

Ratio Detector 

Audio Amplifier 

Audio Output 

SCHEMATIC 

PAGE 

51,52 
SPECIFICATIONS   . 53 
TOP VIEW — TUBE LAYOUT.   . 56 
TRIMMER LOCATIONS  56 
Vnl TA(  ME ASUfisEMENTS . 

WAVEFORMS .  
• • 

(TV Chassis Tube Complement - cont'd) 

V-12 6SN7GT 

V-13 6J5GT 

V-14 25L6GT 

V-1 5 6AL5 

V-1 6 6SN7GT 

V-1 7 6BQ6GT 

V-18 6W4GT 

V-19 1B3GT 

V-20 1 6GP4 

51,52 
51,52 

1st & 2nd Clippers 

Vertical Sweep Generator 
Vertical Sweep Output 

Phase Detector 

Horizontal Oscillator 

Horizontal Output & High Voltage 
Generator 

Damping Diode 

High Voltage Rectifier 
Picture Tube 

HIGH VOLTAGE WARNING 

Operation of this receiver, outside its cabinet or with 

covers removed, involves a shock hazard from the power 
supplies. No work éhould be attempted on this receiver by 

anyone not thoroughly familiar with the precautions neces-

sary when working on high voltage equipment. 

CATHODE RAY PICTURE TUBE 
HANDLING PRECAUTIONS 

Extreme care must be used in handling the picture tuge. 
The tube is highly evacuated and, due to its large size, is 

subjected to a considerable atmospheric pressure. The 
handler should wear safety goggles and gloves for protec-

tion. Avoid nicking or scratching the glass by rough con-
tact with other objects. 

INSTALLATION AND OPERATING INSTRUCTIONS 
RECEIVER LOCATION 

The receiver may be placed anywhere in the room, but 

for greatest satisfaction it should be located: 

1. Away from any bright light that may fall directly on 

the screen or be reflected from it; this includes win-

dows and lamps. Some illuminatioo in the room, off 

to one side is desirable, however, to prevent eye-

strain. 

2. To provide comfortable viewing and ease of opera-
tion. 

3. At least one- inch away from a wall to allow for cabi-
net ventilation. This is very important. 

ANTENNAS 

The choice of television antenna depends entirely on the 

location of the receiver with respect to all television station 

transmitting antennas in the area. Maximum pick-up is ob-

tainedwhen the receiving antenna is directly in line of siged 

with the transmitting antenna. 

"Bilt-In-Tenna". All receivers using the TS- 74 series 

television chassis are equipped with the Motorola "Bilt-In-

Tenna", mounted inside the cabinet, for use in good signal 

areas. 

When this antenna is used, the following precautions 

should be observed for best reception: 

1. In order to get maximum performance and satisfac-

tory pictures from the "Bilt-In-Tenna", ample sig-

nals from the television station must be present at 

the location of the receivers. Normally, the strength 
of the signals will vary throughout the room in which 

the receiver is located. For this reason, better pic-

tures will be obtained if the receiver is tried in all 

possible locations in the viewing room and is then 
placed where the clearest pictures are received from 

all stations. Avoid large metallic objects, such as 
radiators, metal panels, etc. 

2. Lamps, vases and metallic objects, when placed on 

top of the receiver, may affect the efficiency of the 

"Bilt-In-Tenna". 

Indoor Antenna. If additional pick-up is necessary, an 

indoor antenna, placed on or near the receiver, may be used. 

The antenna should be rotated and the arms should be ad-

justed for the best signal, with no ghosts or reflections. Nor-

mally, the arms should be extended on the low channels ( 2-6) 

and telescoped on the high channels ( 7-13). 

Outdoor Antenna. The Motorola "Bilt-In-Tenna" or the 

indoor type antenna ;ill give satisfactory reception in strong 

signal areas; but, if the receiver is located in a fringe or 

weak signal area, an outdoor antenna is recommended. 

In areas free of obstructions and reflections, within rea-

sonable proximity to television transmitters, a dipole and 

reflector will prove satisfactory. Since such an antenna has 

a relatively small band coverage, a special antenna cover-

ing all twelve television channels should be used if it is de-

sired to receive stations on- channels of widely separated 

frequencies. 

Location of the antenna should be decided from the stand-

point of maximum signal pick-up. In general, the antenna 

should be broadside to the transmitting antenna and should 

be as high as possible. If a reflector is used, the antenna 

should be oriented so that the driver element is closest to 
the station and the reflector farthest away. 

Locating the antenna and lead-in as far away as possible 

from highways, hospitals, doctors' offices, electrical ma-

chinery, etc. , will help to reduce noise pick-up from such 

sources. Also, it is desirable to keep the antenna at least 

six feet away from other antennas, metal roofs, gutters, or 

other metal objects to prevent unwanted reflections and 
shielding. 

Lead- In. Since the TS- 74 chassis is designed for 300 

ohm input, the standard 300 ohm twin lead line should be 
used for connecting the outside antenna to the receiver. 

Twisting the line one complete turn per foot of running length 

helps to reduce noise pick-up on the line. The lead-in should 

be supported on stand-off insulators and kept tight enough 
to prevent mechanical damage through swaying. Avoid run-

ing the lead-in close to metal gutters, iron standpipes, etc. 

In areas of very strong signals, or where severe local 
electrical interference is encountered, 300 ohm shielded 

twin lead is recommended. The shield braid should be 
grounded. 

An approved lightning arrestor should be used. 

RECEIVER ANTENNA CONNECTION 

The antenna lead- into the television receiver is connect-

ed to the two screws of the terminal strip on the rear of the 

cabinet. Disconnect the "Bilt-In-Tenna ," leads from the ter-

minal strip before attaching an external antenna lead-in. 
Sometimes reversing the lead-in connections at the receiver 

may improve picture quality and overall performance. 

OPERATING CONTROLS 

There are two dual controls, consisting of a small and a 

large knob each, on the front panel of the receiver. The 

function of each control is marked on the front panel; the 
"circle" indicating the large knob, and the "dot" indicating 

the small knob. See Figure 1 for front panel control func-

tions. 

CONTRAST 

ADJUSTS SHAOES 

OR SLAG« N Vie0TE 

OFF- VOLUME 

TURNS SE* ON S 0, 

AND ADJUSTS VOLUME 

CHANNEL SELECTOR 

SELECTS STATIONS-

NUMBER ON TOP INDICATES 

CNANNEL SELECTED 

FINE TUNING 

TUNE POR BEST 

PICTURE DETAIL 

FIGURE 1. OPERATING CONTROLS 

MODELS 16K2, 
16K2B, Ch. TS -71-1- 2

G
-
9
 
3
9
V
d
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l
 V
1
0
2
1
0
1
0
W
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SERVICE ADJUSTMENT CONTROLS 

The receiver is completely adjusted at the factory, so 
normally none other than the front panel control operating 

instructions need be followed in putting the receiver in oper-

ation. However, to provide for any misadjustment of the 

service controls, due to handling, the following instructions 

are in order. See Figure Z for location of the service ad-

justment controls. 

FOCUS CONTROL 

The FOCUS control should be adjusted until the fine hori-

zontal line structure of the raster is clearly visible over the 
picture area. The control should be tuned through the cor-

rect point several times so that optimum focus is obtained. 

CENTERING 

By means of a lever extending from the focus coil, thru 

the rear screen, the focus coil can be shifted to center the 

picture in its mask. 

VERTICAL SIZE AND VERTICAL LINEARITY 

Adjust the VERTICAL SIZE control until the picture fills 

the mask vertically. Adjust the VERTICAL LINE"ARITY con-

trol for best overall vertical linearity. Adjustment of the 
VERTICAL SIZE control will require a readjustment of the 

VERTICAL LINEARITY control and possibly of the VERTI-

CAL HOLD control. Center picture with the centering lever 

on the focus coil. 

.HORIZONTAL SIZE 

Adjust the HORIZONTAL SIZE Lever until the picture 

fills the mask horizontally. Center picture with the center-

ing lever. 

HORIZONTAL HOLD ADJUSTMENT 

The HORIZONTAL HOLD control should have a sync 

range of approximately 180°. If the control is too critical, 

adjust as follows: 

PICTURE 
CENTERING 

LEVER 

MOR 
OSC 

cÓ 

mat° 

111) 

TEST 
SOCKET 

1. Short out HORIZONTAL OSCILLATOR coil L-23. This 

maybe done with the chassis in the cabinet by short-

ing pins 3 & 8 of the test socket on chassis ream. 

Z. With the centering lever, move the picture to the left 

so that the right edge of the raster can be seen. Ad-

just the HORIZONTAL HOLD control to about the 

middle of its range and note the width of the blanking 

pulse. ( The blanking pulse appears as a gray bar at 

the right edge of the picture). 

3. Remove short from HORIZONTAL OSCILLATOR coil. 

4. Adjust HORIZONTAL OSCILLATOR coil until the 

same amount of blanking pulse can be seen as was 

noted in step Z. 

VERTICAL HOLD ADJUSTMENT 

Adjust the VERTICAL HOLD control for the center of 

the vertical sync lock- in range. 

BRIGHTNESS 

Adjust the BRIGHTNESS control, in combination with the 

CONTRAST control for the most pleasing picture. Keep the 
brilliance slightly below maximum, however, in order to 

protect the fluorescent screen of the picture tube and to pre-
vent poor picture detail. 

ADJUSTMENT OF ION TRAP 

Under conditions of rough shipment, it is possible for the 

ion trap to become misaligned. To prevent serious damage 

to the picture tube, the following method of adjustment should 

be used. See Figure 3. 

The magnet should be placed on the neck of the tube in 

the direction indicated by the marking on the magnet (usu-

ally an arrow which points toward the picture tube screen) 

so that the stronger magnet of the double magnet type or the 

only magnet in the single magnet type is positioned over the 
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FIGURE 3. PICTURE TUBE ADJUSTMENT LOCATIONS 

TENSION 
SPRING 

11 V  LEAD 

PICTURE TUBE 
 SUPPORT BRACKET 
ADJUSTMENT SCREW 

internal pole pieces which are mounted on the gun structure. 

Adjust the BRIGHTNESS control for low intensity and move 

the magnet a short distance forward and backward at the 

same time rotating it to obtain the brightest raster. If, in 

obtaining the brightest raster, the ion trap magnet has to be 

moved more than 1/4" from the gun pole pieces, the magnet 

is probably weak and a new magnét should be tried. Never 

correct for a shadowed raster with the ioh trap magnet if 

such correction results in decreased brightness. The, ion 

trap magnet must always be adjusted for maximum bright-

ness and if shadows occur at this setting, they should be 

eliminated by adjusting the focus and deflection coils as ex-

plained under "Focus Coil and Deflection Yoke Adjustment". 

CAUTION: Keepbrightness control at low intensity until 

ion trap is properly set. 

A mirror placed in front of the receiver will aid in mak-

ing this adjustment. 

DEFLECTION YOKE ADJUSTMENT 

If the deflection yoke shifts, the picture will be tilted. 

To correct, loosen the thumbscrew on top of the deflection 

yoke and rotate yoke until the picture is straight. Before 

tightening the thumbscrew, make certain that the deflection 

yoke is as far forward as possible. 

If the yoke support and the picture tube have shifted in 

transit or, if for any reason these parts have been removed 

and replaced, it is best to do a complete job of reposition-

ing. See Figure 3. The starting point is the position of the 

PICTURE TUBE 

HV CONNECTION 
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picture tube. This is fixed by the front tube mounting. The 
picture tube rear support bracket positioning adjustment 

screws should be loose enough fo permit sliding the bracket 

forward until the rubber cushion fits snugly up against the 

flare of the tube. CAUTION: Do not use force in sliding the 
bracket up. If too much force is used, a strain will be 

placed on the neck of the tube when the support bracket posi-

tioning adjustment screws are tightened. Also the yoke may 
be forced out of position. The opening in the yoke should be 

concentric with the neck of the tube. 

FOCUS COIL 

The focus coil bracket positioning screw nuts should now 

be loosened and the focus coil bracket moved up so that when 

the focus coil is parallel with the deflection yoke the space 

between them is 1/4". In tightening the focus coil bracket 

positioning screw nuts, tighten the first one so that the 
spring washers will have enough tension to hold the bracket 

firmly, but not so tightly as to cause difficulty in making 
picture centering adjustment. Then tighten the second nut to 

act as a lock to prevent loosening of the tension. 

TEST SOCkET 

cUI 

le 
o 

A test socket is provided on the rear of the chassis which 

allows adjustment of the horizontal oscillator and checking 

of sensitivity without removing chassis from cabinet. See 

Figure 2 for socket connections. 
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ALIGNMENT 

GENERAL 

The chassis should be mounted on angle iron brackets 

(Motorola Part No. 7X700210) so that all connections and ad-

justments may be made easily. 

Since the power cord circuit is broken by the interlock 

when the cabinet back is removed, it will be necessary to 

obtain an extra power cord with the female interlock recep-

tacle in order to make a power connection to the receiver. 

Order Motorola Part No. 30B470756. 

It is recommended that an isolation transformer be used 

between the receiver and the AC line whenever any test 

equipment is attached to the chassis. This precaution is es-

pecially important if grounded test equipment is used. NE-

VER GROUND THE RECEIVER CHASSIS DURING TESTING 

OPERATIONS OR INSTALLATION UNLESS AN ISOLATION 

TRANSFORMER IS USED: 

ORDER OF ALIGNMENT 

A complete receiver alignment can be most conveniently 

performed in the following order: 

1. Audio Take-Off & Ratio Detector 

2. 4. 5 Mc Trap 

3. IF Coils St Mixer Transformer 

4. Osc & RF Sections 

AUDIO TAKE-OFF & RATIO DETECTOR ALIGNMENT 

Equipment Required: 

AM Signal Generator: Accurately calibrated at 4. 5 mc 

(Optional) 

Adjustable output 

DC Meter: Low range electronic voltmeter 

Procedure: 

Refer to Figure 4 for location of adjustments. 

1. If possible, it is desirable to align the audio section 
from an actual station signal, since the 4. 5 mc align-

ment frequency will be exact. The fine tuning trim-

mer should be turned off the station slightly, to pre-

vent overloading the ratio detector. 

Z. If a signal generator is used, tune it accurately to 

4. 5 mc, and adjust the output to approximately 10, 000 

microvolts. Connect the high side of the signal gen-

erator through a 1000 mmf capacitor to the grid ( pin 1) 

of the video amplifier tube V-7 ( 6AH6), and the low 

side to B-. The following applies whether the sta-

tion signal or signal generator is used. 

3. From either side of capacitor C-60 ( 10 mf), connect 

an electronic voltmeter to B- decoupled thru 10K 

ohms. 

4. Set the contrast control for maximum gain ( fully 

clockwise). 

5. Peak L-ZO for maximum reading on meter. 

distinct if a capacitor of 100 to 1000 mmf is placed across 

6. Peak T-3 primary ( top core) for maximum reading the scope input. Use the smallest size possitle, since too 

on meter. large a value will affect the shape of the curve. 

7. Move the meter and decoupling resistor from C-60 

to junction of R-44 ( 33K) and lead to volume control. 

8. Adjust T-3 secondary ( bottom core) for zerei re-

sponse on 2. 5V scale of meter. This corresponds 

to the cross-over point on the FM detector curve. If 

desired, the symmetry of the curve may be checked 

by tuning the signal generator Z5 Kc Above and below 

4. 5 mc and noting the plus and minus voltage pro-

duced, reversing the meter connections as necessary. 

For proper balance of the ratio detector system, the 

voltage in each direction should be approximately 

equal.. If not, check the tuning of L-20 and the pri-

mary & secondary r-,f T-3, the ratio detector, if ne-

cessary, replace the ratio detector tube V-9 ( 6AL5). 

It is desirable to calibrate the generator on a station 
signal. This may be done by nulling the secondary 

on a station signal and then connecting the generator 

and tuning it to produce the same null without touch-

ing the trimmers in the set. 

NOTE: As the adjustments are brought to resonance, it 

it is advisable to reduce signal generator output 

to prevent overloading. 

With a 10, 000 microvolt signal into the grid of the video 

amplifier tube, with the contrast control turned fully clock-

wise, and the focus control at center of its range, the volt-

age read from one side of capacitor C-60 should be greater 
than 5.0V. 

4. 5 MC TRAP ALIGNMENT 

I. Connect the high side of the signal generator through 

a 1000 mmf capacitor to the grid ( pin 1) of the video 

amplifier tube V-7 ( 6AH6), and the low side to B-. 

Z. Connect the voltmeter and germanium crystal recti-

fier, as shown in Figure 5, between the cathode of 

the picture tube ( yellow lead) and B-. Use the lowest 

voltage scale on the meter. 

3. With the signal generator accurately set at 4. 5 me 

and maximum output, adjust trap L-18 for minimum 

reading on the meter. 

IF AMPLIFIER ALIGNMENT 

Equipment Required: 

IF Sweep Generator meeting the following requirements: 

18 to 30 mc, approximately 12 mc sweep width. Out-

put constant and adjustable to at least . 1 volt maxi-

mum with accurately calibrated, adjustable markers. 

Cathode Ray Oscilloscope: preferably one with a cali-

brated input attenuator. 

NOTE: If there is no built-in marker in the sweep gen-

erator,loosely couple the output of an accurate-

ly calibrated AM signal generator to the IF strip. 

At all times, keep the marker output low enough 

to prevent the marker from distorting the re-

sponse curve. 

If a wide band scope is used, the marker will be more 

Procedure: 

1. Remove high voltage generator tube V-17 ( 6BQ6GT) 

from its socket to eliminate horizontal pick-up in the 

oscilloscope. 

Z. By means of an external battery, apply a negative 

3.0 volt bias from the bottom of the 1st IF tube grid 

resistor R-9 ( 6800) to B-. 

3. Using leads as short as possible, connect the hot 

side of the sweep generator to the grid ( pin 1) of the 

1st IF tube V-3 ( 6AU6) through a 5000 rrimf capacitor 

(do not use the loose or " spraying" method of cou-

pling). The low side is connected to B-. Set the cen-

ter frequency of the sweep to about 24. 6 mc and ad-

just initially for a sweep deviation of approximately 

12 mc. However, a sweep of. from 8 to 10 mc may be 

found better for overall alignment. 

4. Using R-27 ( 100K) as a decoupling resistor, connect 

the scope between the top of the detector load resis-

tor R-26 ( 5600) and B-. If a stronger output is re-

quired, connect the scope between the picture tube 

cathode and B-. The curve seen at this position will 

be the reverse of the polarity shown in Figure 6. 

5. Set the contrast control at minimum. 

NOTE: If a distorted or unstable picture is seen on the 

oscilloscope during alignment, it may be neces-

sary to stop the oscillator by disconnecting re-

sistor R-10 ( 1000) from the plate ( pin 6) of the 

oscillator tube V- 2B ( 12AT7), or by substituting 

another tube with pin 6 removed. 

CAUTION: 

1. Do not reduce the oscilloscope gain and increase 

signal input so that the top of the curve is flat-

tened, due to limiting in the video or scope am-

plifiers. 

2. The dress of plate & grid components in the IF 

affects tuning. Do not 'move indiscriminately. 

3. On the IF coils and on the traps, the resonance 

point will be found at two settings of the slug. The 

correct setting is the one which is found with the 

greater part of the adjusting screw out of the coil. 

NOTE: The 1st & 2nd IF traps are tuned from bottom of 

chassis, while IF cores are adjusted from the 

top. 

6. Tune the low frequency trap L-14, located on the 2nd 

IF coil, for maximum attenuation on the curve at 

21.9 mc. 

7. Tune the high frequency trap L-12, located on the 1st 

• IF coil, for maximum attenuation on the curve 

at 27. 3 mc. 

8. Adjust theist IF coil, L-11, to place a 26. 6 mc mark-

er on the high side of the response curve 60% down 

from maximum response. See Figure 6. 

9. Adjust the 2nd IF coil, L-15, to place a 22. 7 mc 

marker on the low side of the response curve 60% 

down from maximum response. 

10. Adjust the 3rd IF plate transformer T-1 to provide a 

flat top or symmetrical response curve. 

11. Reset the traps ( steps 6 & 7) and again check the IF 

for proper response. 

NOTE: It is suggested that the bias be removed for ac-

curate resetting of the traps. 

12. With bias applied, connect the sweepbetween the grid 

(pin 2) of the mixer tube V- 2A ( 12AT7) and B-. 

13. Disconnect the trimmer. C-14, in LC circuit in the 

grid of the mixer tube, or short the trimmer through 

a 10, 000 mmf ceramic disc type to B-. 

14. Bring both cores of the mixer transformer, T- I, si-

multaneously from the outside towards the center. The 

half-way markers should be 26. 4 mc and 22.. 9 mc. 

See Figure 7. 

NOTE: In aligning the three IF coils, each coil is ad-
justed individually, but when adjusting the pri-

mary and secondary of the mixer transformer, 

the adjustments should be made simultaneously. 

The important point to keep in mind is to obtain 

a flat response curve with as much gain as pos-

sible. The sides of the curve should be straight 

and as steep as possible. Simultaneous adjust-

ing of the primarp and secondary is the easiest 

way to obtain this result. The transformer by 

itself is, in effect, tuned for the same pass band 

as the three staggered circuits. See Figure 7. 

The only difference in the overall waveform 

should be that the sides of overall wave are 

steeper. Constant use of the 50% markers ( 22.9 

mc & 26.4 mc) should be resorted to, since it is 

absolutely necessary to obtain the proper curve. 

A slight dip ( not exceeding 10%) is permissible 

in the mixer transformer response curve. 

BANDWIDTH 

The bandwidth may be determined by connecting an AM 

generator to the mixer grid. With the generator frequency 

at 24. 6 mc, adjust the output for 1 volt reading on a VTVM 

connected at the plate ( pin 2) of the video detector tube V-6 

(6AL5) and B-. Double the output of the generator. Now by 

tuning either side of 24.6 mc and noting the frequencies at 

which the VTVM again reads 1 volt, the 6 db bandwidth points 
are indicated. 
REGENERATION CHECK 

After the above IF and mixer transformer alignment has 
been made, a check for regeneration in the IF amplifier 

strip should be made. This is done by removing the bat-

tery bias and observing the output response curve on the os-

cilloscope, as taken between the picture tube cathode and B-. 

The bandwidth may change with the bias removed but should 

not change more than 0. 2 mc. Set the contrast control to 
maximum gain. Decrease the input until the output signal 

shows a marked decrease. Any regeneration present will 

be indicated by sharp peaks on the overall response curve. 

The oscillator should be stopped, as described above, dur-
ing this procedure. 

CAUTION: Do not inject too much marker signal. 

MIXER LC ADJUSTMENT 

Reconnect bias removed for regeneration check. Re-
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NO. TYPE FUNCTION 

V-I 6C86 R-F AMP. 

V-2 I2AT 7 MIXER - OSC. 

V-3 6AU6 1ST. I- F AMP 

V-4 6AU6 2ND. I-F AMP 

V-5 BAGS 3RD. I- F AMP 

V-6 6AL5 VIDEO DET. 

V-7 6AH6 VIDEO AMP. 

V-8 6AU6 AUDIO DRIVER- LIMITER 

V-9 6AL5 RATIO PET. 

V-I0 6J5GT AUDIO AMP 

V-I I 6V6GT AUDIO OUTPUT 

V- I2 6SN7GT 1ST. 8 2ND. CLIPPER 

V- I3 6J5GT VERT SWEEP GEN. 

V•14 25L6GT VERT. SWEEP OUTPUT 

v- I5 6AL5 PHASE PET. 

‘1-16 6SN7GT HORIZ. OSC. 

V- 17 6806GT HORIZ. OUTPUT a H.V. GEN. 
V- I8 6W4GT DAMPING DIODE 

V-I9 183GT H. V. RECT. 

NOTE:-IN EARLY CHASSIS R-104 WAS NOT A 
PLUG-IN TYPE RESISTOR AND WAS 
LOCATED ON BOTTOM OF CHASSIS. 

f
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FIGURE 6. IF RESPONSE CURVE 

place trimmer C-14 in LC circuit of mixer grid or remove 

10, 000 mmf ceramic between trimmer and B-. Adjust the 

trimmer so it is tuned to the center of the mixer response 

curve. This is indicated by observing the effect of the LC 

circuit on the mixer response/ Increasing the capacity of 

the trimmer and bringing the LC circuit from above the IF 

range into the IF range, it will be noted that the mixer curve 

will pull down on the high side, then straighten out as the LC 

circuit approaches the middle of the range, and pull down on 

the low side as the LC circuit approaches the low end of the 

IF range. The proper tuning point is that point at which the 

mixer curve straightens out. In effect, the LC circuit is 

similar to a jack coil when it is within the IF range. 

CAUTION: Tuning the LC circuit very low will cause 

oscillation. 

21.9 27.3 

FIGURE 7. OVERALL RESPONSE CURVE FROM/ MIXER 
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IF SENSITIVITY MEASUREMENTS 

IF Stages Only 

1. Remove the battery bias from 1st IF tube grid. 

2. Connect an AM signal generator, set at 24. 6 mc, 

through a blocking capacitor of 5000 mmf, between 

B- and the grid ( pin 1) of the 1st IF tube V-3 ( 6AU6). 

3. Connect an electronic voltmeter across the video de-

tector load resistor R-26 ( 5600). Both leads from 

the meter should be decoupled with 100K ohm resis-

tors. 

4. Set the contrast control for maximum sensitivity. 

5. Stop the oscillator tube by disconnecting resistor R-10 

(1000) from the plate ( pin 6) of tube V- 2B (12AT7) or 

by substituting another tube with pin 6 removed. 

6. The signal required to produce 1 volt ( negative) 

above contact potential on the meter should be less 

than 700 microvolts. 

Mixer Ili IF Stages 

The preliminary preparations are the same as for check-

ing the sensitivity of the IF stages except: 

I. Connect the AM signal generator, set at 24. 6 mc, 

through a 5000 mmf capacitor, between B- and the 

grid ( pin 2) of the mixer tube V- 2A ( 12AT7). 

2. The signal required to produce I volt ( negative) above 

contact potential on the meter should be less than 125 

microvolts. 

OSCILLATOR, ANTENNA AND RF ALIGNMENT 

NOTE: The IF must be aligned before the RF section 

can be properly phased. 

Equipment Required: 

Sweep Generator: Frequency range 40-220 mc; 10 mc 

sweep width 

Output constant and adjustable 

Adjustable markers ( markers should 

be calibrated occasionally by check-

against an accurate signal genera-

tor). 

Oscilloscope: Preferably one with a calibrated input 

attenuator. 

Signal Generator: Frequency range 40 to 220 mc 

Accurately calibrated 

AM modulated, 400 cycle 

FREQUENCY CHART 

Chan Frequency Picture Sound Oscillator 

2 54-60 55.25 59.75 81.65 

3 60-66 61.25 65. 75 87.65 

4 66-72 67.25 71.75 93.65 
5 76-82 77.25 81.75 103.65 
6 8Z-88 83.25 87, 75 109.65 

7 174-180 175.25 179.75 152.45 

8 180-186 181.25 185. 75 158.45 

9 186-192 187.25 191.75 164.45 

10 192-198 193.25 197. 75 170.45 

11 198-204 199.25 203, 75 176.45(225. 65*) 

12 204-210 205.25 209.75 182.45(231. 65*) 

13 210-216 211.25 215.75 188. 45(237. 65*) 

* in later sets) 

ANTENNA & R.F ALIGNMENT PROCEDURE 

1. Remove high voltage generator tube V-17 ( 6BQ6GT) 

from its socket and stop the oscillator by disconnect-

ing R-10 ( 1000) from plate ( pin 6) of V-ZB ( 12AT7). 

2. Connect the sweep generator across the antenna ter-

minals on the chassis with the antenna lead-in re-

moved. The line from the sweep generator should 

be as short as possible. 

3. Connect the oscilloscope through a decoupling resis-

tor of 150, 000 ohms, between the cathode ( pin 3) of 

the mixer tube V-2 ( I2AT7) and B-. 

4. Short out the AGC circuit with a clip lead from the 

AGC bus to B-. 

5. Refer to Figure 4 foe the RF trimn.or location t,nd to 

Figure 9 for the locations of the antenna and RF coils. 
The frequency chart listed previously gives the chan-

nel and alignment frequencies. 

6. The antenna coils are tuned to the video carrier fre-

quency and the RF coils are tuned to the sound car-
riers. Figure 10 shows the shape of the curve which 

should appear on the scope for channels 2-6 and Fig-

ure 11 the curves for channels 7-13. 

7. Turn the station selector switch to channel 10. Set 

the center frequency of the sweep generator to the 

center frequency of channel 10 ( 195 mc). 

8. Adjust ceramic trimmer, C-6, so that picture and 
sound markers are as in Figure 11. 

9. Check channels 7 to 13 for proper response and, if 

necessary, tune the coil L-6. These coils may be 

tuned by spreading them to decrease inductance or 

compressing them to increase their inductance. See 

Figure 9 for location of coils. This will have more 

effect on channels 10 to 13 than 7 to 9. If L-6 is ad-

justed, it may be necessary to readjust RF trimmer 

C-6, and recheck the high channels. 

NOTE: As the bandwidth of the high channels is very 

broad, a slight variation is permissible as shown 

in Figure 11. 

10. Move bandswitch to channel 6. 

11. With center frequency of sweep generator at the cen-

ter frequency of channel 6 ( 85 mc) introduce mark-

ers corresponding to sound and picture carriers and 

compare with curve of Figure 10. 

NOTE: A convenient method of determining whether a 

coil is tuned correctly is to insert a brass or 

iron slug into the coil. Brass decreases and 

iron increases the inductance. 

12. After channel 6 has been aligned, progress down-

ward through channel 2. 

CAUTION: Make certain the station selector switch is 

on the correct channel before checking band 

pass. 

OSCILLATOR ADJUSTMENT 

1. Put oscillator back in circuit. 

2. Remove the short from the AGC circuit and apply - 3 

volt battery bias to AGC. 

3. Move the oscilloscope to the video detector output. 

To provide decoupling, it is best to connect to the 

low side of R-27 ( 100K) which is connected thru 

chokes L'-32 and L-16 to the plate ( pin Z) of the de-

tector tube V-6 ( 6AL5). 

4. Turn station selector switch to channel 10. 

5. Set the contrast control at minimum ( counterclock-

wise). 

6. Set the center frequency of the sweep generator to 

195 mc and keep the output low enough to show no evi-

dence of limiting in the overall response curve. 

7. Introduce a marker corresponding to the sound car-

rier of channel 10 ( 197. 75 me). 

8. With the fine tuning trimmer at mid-capacity, adjust 

the oscillator trimmer, C-12, to move the response 

to the point where the sound marker drops into the 

trap on the high side of the curve. 

9. Check channels 7 to 13 to note whether the sound 

marker will drop into the trap on the sound side of 

the response with the fine tuning trimmer within plus 

or minus 22-1/2 degrees of mid-capacity. If this is 

not possible, adjust L-7. This coil has more effect' 

on channels 10 to 13 than 7 to 9. It may have to be ad-

justed to obtain proper tracking on the high channels. 

10. Move to channel 6 and progress downward through 

channel 2, spreading or compressing the coil sec-

tions to make the sound marker drop into the trap on 

the low side with the fine tuning trimmer within 

22-1/2 degrees of mid- setting (each number on the 

station selector switch knob represents 30 degrees). 

NOTE: Overall response should be substantiallyflat and 

of proper bandwidth. 

REVISED OSCILLATOR ADJUSTMENT 

Following is the oscillator alignment procedure for the 

revised tuners appearing in later production TS- 74 chassis. 

Where formerly the oscillator was tuned beneath the carrier 

on all high channels, it has been raised above the carrier on 

channels 11, 12, and 13. This places the oscillator outside 

the TV spectrum on all high channels and, therefore, elim-

inates the possibility of its interfering with neighboring tele-

vision receivers. 

The new tuner may be identified by the additional coil in 

the oscillator section. The new coil is•across the cut-out 

section of the stamped plate tin the oscillator deck ( see Fig-

ure 9). In addition, the switch shaft is color coded ( red for' 

TS- 74 chassis). 

OSCILLATOR ADJUSTMENT 

NOTE: The Antenna & RF Alignment Procedure is the 
same as in previous TS- 74 chassis. The os-

cillator adjustment is revised as follow:, 

1. Put oscillator back in circuit. 

2. Remove the short from the AGC circuit and apply a 

-3 volt battery bias to the AGC bus. 

3. Move the scope to the test socket on the chassts rear 

with the high side connected to pin 4 and the low side 

to pin 5 ( B-). 

4. Set the contrast control at minimum ( counterclock-

wise). 

5. Remove the fine tuning knob and turn shaft until the 

slot is in a horizontal position. This represents the 

mid-capacity position. 

6. Turn station selector switch to channel 12. 

7. Set the sweep generator on channel 12 with a center 

frequency of 207 mc and at least all mc sweep. Keep 

the output low enough to show no evidence of limiting 

in the ovei all respónse curve. 

NOTE: Before aligning the oscillator section, make cer-

tain the 3. 3 microhenry choke in the mixer grid 

is dressed away from the 2 mmf capacitor tied 

to the same grid. 

8. Introduce a marker corresponding to the sound car-

rier of channel 12 ( 209. 75 mc). 

9. Adjust oscillator ceramic trimmer so that the sound 

marker falls into the 21.9 mc trap dip in the response 

curve. 

10. Turn generator and station selector to channel 9 with 

the fine tuning shaft slot still in the horizontal posi-

tion. 

11. Spread or compress the 3- turn coil located in the 

center of the oscillator plate ( L-4M, Figure 9) so 

that the sound marker for channel 9 falls into the 

27. 3 mc trap dip in the response curve. As the os-

cillator is tuned below the carrier on channels 7, 8, 

9 & 10, the 27.3 mc trap will be in the same position 

as the 21.9 mc trap in step 9. 

12. Repeat steps 6, 7, 8 & 9. 

13. Turn generator and station selector to channel 13. 

14. Turn fine tuning trimmer so that the sound marker 

for channel 13 falls into the ZI. 9 mc trap dip of re-

sponse curve. The slot in the fine tuning shaft should 

not have moved more than 30 degrees from the hori-

zontal position to accomplish this ( each number on 

the station selector knob represents 30 degrees). 

15. If more than a 30 degree change in fine tuning trim-

mer was needed in step 14, adjust channel 13 oscil-

lator coil ( L-7) by spreading or compressing until 

the 30 degree requirement is met. 

NOTE: Each adjustment of channel 13 oscillator coil 

(L-7) will necessitate a rechecking of the oscil - 

lator trimmer on channel 12 as per steps 6, 7, 

8 & 9. 

16. Check channels 12, 11, 10, 9, 8, and 7 by noting 

whether the fine tuning trimmer can drop the sound 

marker for each channel in the trap dip by a 30 de-

gree rotation. If one of the channels does not meet 

the 30 degree requirements, a compromise must be 

made by resetting channel9 or 12, whichever is clos-

er to the channel in question. 

Example: 1) If channel 11 does not meet the 30 degree 

requirement, return station selector and 

generator to channel 12 and tune ceramic 

trimmer tow.ard channel 11 ( trimmer fre-
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quencies lowered by tightening screw). 

This will tend to move channel 12 sound 

marker out of the trap dip, but this can 

be compensated for by the fine tuning 

trimmer. Do not adjust trimmer any 

more than is necessary to get the chan-

nel in question back within the 30 degree 

requirement. 

2) If channel 10 does not meet the 30 degree 

requirement, move station selector and 

generator to channel 9 and tune the 3- turn 

coil ( L-4M, Figure 9) toward channel 10 

(coil frequency raised by spreading turns). 

This will also tend to move channel 9 
sound marker out of the trap dip, but this 

can be compensated for by the fine tuning 

trimmer. Again, do not adjust the coil 

any more than is necessary to bring the 

channel in question back within the 30 de-

gree requirement. 

17. Turn sweep generator and station selector switch to 

channel 6. 

18. Adjust channel 6 oscillator coil ( L-4E, Figure 9) so 

that the sound marker for channel 6 falls into the 

21.9 mc trap dip with the fine tuning trimmer at mid-
capacity ( shaft slot in horizontal position). Always 

spread or compress channel I/6 oscillator coil in units 
of 3 turns. Compressing turns will move curve toward 

sound marker, while spreading will move curve toward 

video marker. 

IMPORTANT: Since the coils are in series, the proper 

alignment of channel 6 will simplify the 
phasing of the channels to follow. 

19. Adjust channels 5 and 4 so that the sound marker for 

each channel falls into the 21.9 mc trap dip in the 

CHANNELS 
11 -13 

S 

—SOLID LINE INDICATES OPTIMUM 
RESPONSE. 

--- DOTTED LINES INDICATES 
PERMISSIBLE VARIATION. 

FIGURE 10. RF RESPONSE CURVES - CHANNELS 2-6 

CHANNELS 
7 —10 
V 

FIGURE 11. 

RF RESPONSE CURVES - CHANNELS 7-10 & 11-13 

curve with the fine tuning trimmer set no more than 

15 ° from mid-capacity. 

20. Channels 3 and 2 should be adjusted so that the sound 

marker falls into the 21.9 mc trap dip with the fine 

tuning trimmer within 15° of maximum capacity. 

OVERALL RECEIVER SENSITIVITY MEASUREMENT 

An overall measurement of sensitivity is made as fol-
lows: 

1. Connect an AM signal generator to the input termi-

nals of the receiver chassis after removing the short 

300 ohm lead which connects to the antenna input strip 

on the back of the cabinee. To match the generator 

to the receiver input, a resistor matching network 

should be used. In the case of a generator with a 50 

ohm output impedance, for example, place a 100 ohm 

LOW VOLTAGE POWER SUPPLY 

resistor in series with the output terminal of the gen-

erator and a 150 ohm resistor in series with the 

ground terminal. 

2. From cathode of picture tube to B-, connect a cali-

brated oscilloscope. 

NOTE: To calibrate scope, connect it across 6. 3 volt 

filament supply. The peak- to- peak amplitude on 

the screen will then be approximately 18v ( 6. 3 x 
Z. 8). 

3. Set -: ontrast control for maximum sensitivity. 

4. Tune signal generator to the video carrier frequency 

of the channel being checked. Generator signal 

should be 30% modulated at 400 cycles. The signal 

from the generator to produce 20 volts peak- to- peak 

at picture tube cathode should be less than 25 micro-

volts on channels 2 to 6 and less than 75 microvolts 
on channels 7 to 13. 

CIRCUIT DESCRIPTION 

The law voltage power supply ( Figure 12) provides plate 

voltage for all tubes except the high voltage applied to the 

second anode of the picture tube. The heater transformers 

supply heater voltage to all tubes except the HV rectifier, 

which is energized by the horizontal sweep current. 

One low voltage secondary of T-8, the step-down fila-

ment transformer, supplies filament voltage to all tubes ex-

cept the audio driver- limiter ( V-8), the vertical output tube 

(V-14), and the horizontal damping diode ( V-18). Since the 

damping diode ( V-18) develops a high voltage pulse at its 

cathode, and its cathode is tied to the filament to prevent 

breakdown in the tube, it is necessary to provide a separate, 

low capacity, well- insulated transformer ( T-7) to heat this 

filament. The vertical output tube V-14 ( 25L6GT) requires 

a 25volt filament supply and, hence, is provided with a sep-

arate 25 volt tap on the transformer. In earlier production 

chassis, the audio driver- limiter ( V-8) had its cathode con-

nected to a B plus point of about 120 volts. In order to keep 

the heater to cathode difference of potential low, it was ne-

cessary to provide a separate filament winding for this tube. 
R- I04 

117 V. 

V- I - V 7 INC 
V-9 - VI3 INC. 
V- IS - V- 17 INC 
V- I9 

T-7 
Y 

V-18 

Y 

C.) 

V-8 
4 Y-20 

A 307F 

C-106 

WHT- BLK.? e  

E-I 

This tube rs cathode is now returned to B- but, since the sep-

arate winding is still supplied on present production trans-

formers, it is still used for V-8. 

The B plus plate supply uses a voltage doubler. R-104 

is a limiting resistor to protect the rectifiers from initial 

current surges and also serves as a fuse in case of B plus 

shorts. When the polarity of the applied 117 volt AC is such 

as to màke the side of the line connected to R-104 negative, 

E-2 will conduct and charge C-106 ( 300 mmf) to peak line 

voltage. On the next alternation, E-1 will conduct and the 

voltage applied to it is now the peak line voltage plus the 

peak charge stored in C- I06. This results in a charge of 

about 260 volts on C- 63C (200 mf). The speaker iield is used 
as a filter choke. The focus coil and the resistor network, 

which controls the current thru it, act also as a voltage di-

vider to supply plate and screen voltages to several tubes, 

as shown in Figure 12. 

Another voltage divider from B plus to B-, consisting of 

R-76 ( 1 meg) and the potentiometer, R-77 ( 1 meg) provides 

a variable bias on the cathode of. the picture tube, to serve 

as a brightness control. 
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Figure 13 is a simplified schematic of the tuner. 

The antenna input coil. L-1, couples the balanced line to 

the single ended input circuit for the RF tube, V-1. Opti-

mum antenna coupling for all channels is obtained by the 

coupling coils L- 33A, L- 33B, L- 33C, and the coupling leads 

on channel positions 8, 10 and 12 of switch wafer These 

can be considered the primary of the antenna transformer. 

The secondary, or tuned grid circuit, includes also the con-

tinuous, tapped coil mounted on Wafer.S-1B for the low chan-

nels ( 2-6) and the stamped metal plate in series with the 

coil for the high channels ( 7-13). The purpose of the anten-

na coil, coupling leads, and the secondary circuit, is to 

match the 300 ohm impedance of the transmission line from 

the antenna to the input impedance of the RF amplifier grid 

circuit and to tune this circuit for the channel selected. Re-

ferring to Figure 13, it will be seen that the switch, in pro-

gressing from channel Z to channel 13, shorts out the unused 

portion of the secondary winding or stamped metal plate. 

The bandwidth of channels 7 thru 13 is about 8 mc. The 

stamped metal plate is carefully designed so that with this 

bandwidth no adjustment is needed on the high channels. The 

individual coil sections on the low channels, however, may 

be tuned by spreading or compressing them as outlined in 

the alignment procedure. 

RF Amplifier 

The grid of the RF amplifier V-1. ( 6CB6) is returned to 

the AGC bus thru L-5 and a bypass capacity ( C-5). The 

plate load of this tube consists of another tapped coil for the 

low channels and a stamped metal plate for the high chan-

nels mounted, in this case, on. switch wafer S- 1C. Here 
again, the switch progressively shorts out the unused sec-

tions of the inductance in tuning from channel 2 to 13. In this 
case, however, a trimmer C-6 and a choke L-6 are provided 

to center the high channel response while the low channel 

coils may be tuned by expansion or compression. 

The Mixer 

The mixer uses 1/2 of V-2 ( 12AT7). C-13 ( 8 mmf) cou-

ples the RF amplifier output to the mixer grid. Oscillator 

injection is accomplished by C-15 (2 mmf). L-8 and C-14 

form a series resonant circuit tuned to the center of the IF 

response, to prevent interaction between the IF and the mix-

er input. 

The Oscillator 

The oscillator uses the other half of V-2 ( 12AT7) in a 
Colpitts circuit. Here again, the tuning inductance consists 

of the tapped coil for the low channels and the stamped metal 
plate ¿or the high channels mounted on wafer S- 1E. L-7 and 

C-12 are provided to set the center frequency on the high 

channels while the low channels are aligned by spreading or 

compressing the individuarcoil sections. C-11 is provided as 

a fine tuning control for customer use. The oscillator oper-

ates above the RF on the low channels and below the RF on 

the high channels except that in later production the circuit 

was modified to avoid interference by operating the oscilla-

tor on the high side for channels 11, 12 and 13. 

THE IF AMPLIFIER 

The IF amplifier uses two 6AU6 tubes and one 6AG5 tube. 

Figure 14 is the schematic of the IF amplifier. T-1 souples 

the mixer plate to the first IF grid. Coupling between pri-

mary and secondary, which are individually slug- tuned, is 

fixed and is designed for proper bandwidth. The plate choke 

L-10, of the 1st IF tube V-3 ( 6AU6), is coupled to the grid 
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FIGURE 14. SIMPLIFIED 

coil, L-11, of the 2nd IF tube V-4 ( 6AU6) thru C-27 ( 220 mmf). 

At IF frequencies, the impedance of C-27 is negligible and for 

all practical purposes, L-10 and L-11 can be considered as 

being in parallel. L-11 being slug tuned. A similar method is 

used between the 2nd and 3rd IF tubes. The 3rd IF plate is 
coupled to the detector by T-2, a unity coupled transformer. 

The IF circuits are stagger-tuned for proper bandwidth as 

explained in the Alignment Instructions. L-12 and L-14 are 
separately tuned trap windings on IF coil forms L-11 and 

L-15, respectively. Together with C-28 and C-36, they from 

absorption type trap circuits which steepen the high and low 

skirts of the IF response for better picture quality and to 
stabilize the audio response with intercarrier sound. 

Decoupling has been used not only in the plate supply and 

AGC circuits, but also in the filament circuits to prevent 

regeneration. 

THE VIDEO DETECTOR 

One-half of V-6 ( 6AL5) is used as the video detector. 

Figure 15 is a schematic of the video detector. Since for 

noise limiting purposes it is desirable to apply a signal with 

negative going sync pulses to the grid of the video amplifier, 
the detector load R-26 ( 5600) is placed in the plate circuit 

of the diode. L-16, L-32 and C-42, form a low pass filter 

to keep IF frequencies off the grid of the video amplifier. 

Since this chassis operates on the intercarrier sound 

system, the detector heterodynes the video and sound IF fre-

quencies. and produces the 4. 5 mc beat frequency which be-

comes the new audio IF frequency. The negative DC voltage 

developed at the high side of the detector load R-26 ( 5600) 

will be a function of carrier level. This voltage is fed to the 

AGC bus thru R-28(1. 5 meg) and controls the gain of the RF 

and 1st and 2nd IF amplifiers. 

THE VIDEO AMPLIFIER 

The video amplifier V-7 ( 6AH6) not only amplifies the 

video signal but also the 4. 5 megacycle audio IF beat. Fig-

ure 16 is a schematic of the video amplifier. In its plate 

circuit, this beat is separated from the video signal and fed 

to the grid circuit of the audio driver-limiter tube V-8 ( 6AU6) 

5+ 

-•-A.6. C. 

SCHEMATIC OF IF AMPLIFIER 

by C-49 ( 2. 2 mmf) and L-20,. the sound take-off coil. The 

4.5 mc trap, L-18 and C-50, is a parallel resonant circuit 
which, when properly tuned, offers a high impedance to this 

frequency, to prevent its reaching the picture tube. 

By applying a negative signal to the grid of the video am-

plifier, a noise limiting action is achieved because noise 

pulses of amplitude greater than the sync level will drive the 

tube to cut off and, therefore, will not be present in the plate 

circuit. Since a single video amplifier tube is used, the 

signal at its plate will be positive and, as might be expected, 

is used to modulate the cathode of the picture tube rather 

than the grid, because the blanking pulses must cut the pic-

ture tube off and the polarity of the video information must 

be such that dark picture elements result in making the grid 

more negative with respect to the cathode. 

L-17 and L-19 are peaking coils to extend the high fre-

quency response of the amplifier. The contrast control, 

R- 31A, is placed in the cathode circuit of the video amplifi-

er and controls the bias and, therefore, the gain of this tube. 

The network of resistors and condensers across taps on the 

contrast control decreases degeneration at the higher fre-
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quencies and, therefore, helps to extend the high frequency 

response. The composite video signal is fed to the picture 

tube cathode thru coupling condenser C-81 (. 1). 

THE AGC 

The negative DC voltage developed across the detector 

load resistor, R-26 ( 5600). is the AGC voltage. It will be 

noted that the low side of this resistor is connected to the 
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arm of the contrast control potentiometer, R-31A. R-30 

,(47) is shunted across the arm of the contrast control and B-. 

In weak signal areas, this arrangement results in a delay in 

the AGC action. For a weak signal, minimum bias is de-

sired on the video amplifier, therefore, the arm of the con-

trast control will be closest to the cathode end of the poten-

tiometer. Because R-30 is then shunted across the entire 

contrast control, most of the plate current will flow thru it 

and develop a positive voltage of approximately one volt at 

the arm with respect to B-. Since the low side of the detec-

tor load is tied to this positive voltage, no AGC voltage will 

develop until the signal is strong enough to overcome this 

positive voltage and, therefore, no AGC bias is applied to the 

controlled tubes under weak signal conditions. In a strong 
signal area, however, where the arm of the contrast con-

trol approaches the B- end of the control, R-30 is shorted 

out and full AGC voltage is developed. 

THE AUDIO SYSTEM 

The audio system employs a driver-limiter, V-8 ( 6AU6); 

a ratio detector V-9 ( 6AL5); a first audio amplifier, V-10 

(6.15), and an audio output tube, V-11 ( 6V6). Figure 17 is a 

schematic of the audio system. The driver-limiter is oper-

ated at low plate and screen voltages to act as a partial lim-
iter to minimize any amplitude modulation. A conventional 
ratio detector and audio amplifier are used. 

THE CLIPPER 

The clipper uses a 6SN7GT tube. The clipper schematic 

is shown in Figure 18. The composite video signal with posi-
tive going sync is applied thru R-56 ( 10K) and C-66 (. 005) to 

the grid of the first clipper from the plate circuit of the video 
amplifier.. Under no signal conditions, the tube is unbiased. 

The positive signal, however, will cause the tube to draw 

grid current and the voltage drop across R-55 (1 me.g), neg-
ative at the grid, will charge C-66 to such a value that only 

the most positive part of the signal, which is the sync pulse, 
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will cause plate current to flow. Therefore, the video in-

formation and the blanking pulses are clipped off and only 

the sync pulses, now negative in polarity, appear in the plate 

circuit. The second clipper is so biased that the peaks of 

the sync pulses will drive the tube to cut off, which results 

in squared pulses of positive polarity in the plate circuit of 

this tube. A slight increase in sync pulse amplitude is ob-

tained by a small positive voltage applied to the grid of the 

2nd clipper by R-106 (390K), 

FIGURE 18. SIMPLIFIED SCHEMATIC OF CLIPPERS & PHASE DETECTOR 

to insure that retrace time of the scan will have the proper 

relationship with the trace time. This circuit is modified 
from the conventional resistance . coupled multivibrator in 

that the plate of the output stage, which is also the second 
multivibrator tube, has a fairly large value of inductance, 

introduced by the output transformer stepping up the yoke 

inductance. When the tube is cut off, a positive pulse of sev-

eral hundred volts is developed across this inductance. A 

portion of this pulse, obtained by means of the feedback net-

work. R-73, R-74, R-75 and C-78, C-79 and C-80, is used 

to cause the discharge tube V-13 to go into heavy conduction. 

THE VERTICAL SCANNING SYSTEM 

Figure 19 is a schematic of the Vertical Scanning System. 

The integrating network, shown in Figure 18, composed 

of R-61, C-70, R-62, and C-71, changes the vertical group 

of sync pulses into a single pulse of suitable amplitude to 

trigger the vertical oscillator. The vertical oscillator is an 

asymmetrical multivibrator using two tubes V-13 ( 6.15) and 

V-14 ( 25L6). V-14 also serves as the output tube. 

A multivibrator can be considered as a resistance cou-

pled amplifier in which the output of the second tube is cou-

pled back to the input of the first tube. V-13 is the automa-

tic switch which charges and discharges the sawtooth form-

ing condenser C-75 (. 05), connected in its plate circuit. The 

circuit components of the multivibrator are chosen so that 

V- 13's conductance period is about 7% of the entire cycle, 

.cioe_à2F 

V-IS 
6.:5CT 

VERT. SWEEP GEN. 

For the purposes of explaining the circuit action, assume 

that a time has been reached in the cycle when the trace pe-

riod is almost completed. During this trace period V-13 is 
cut off and V-14 is conducting. C-73 has been discharging 

thru the grid resistors of V-13, R-63 ( 680K) and R-64 (the 
vertical hold control) and resistors R-75 and R-74. This 

discharge circuit makes the grid end of R-63 negative and 
biases the tube beyond cut-off. When the energy stored in 

the condenser has decreased sufficiently, the grid of V-13 

reaches the threshold of conductance and the tithe begins to 

draw current. Condenser C-76, which has been charged to 

nearly the B plus voltage, now starts to discharge thru V-13 

and R-69 ( 3. 3 meg) and this discharge current makes the grid 

end of R-69 negative tending to cut off V-14, and initiates the 

retrace. With the sudden change of plate current in V- I4 

developed across the plate inductance, a positive pulse 

is applied to the grid of V-13 through the feedback network, 
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driving this tube into heavy conduction. C-75 will then dis-

charge thru V-13. The voltage developed at the plate of V-13 

will be the combination sawtooth and pulse voltage shown in 

Figure 22(1). The pulse is formed by the peaking resistors 

R-65 and R-66. When V-13 goes into conduction, the volt-

age at the plate of V-13 drops suddenlyto a value determined 

by the relationship of the plate resistance of V-13 to the total 

resistance in the discharge circuit of C-75, which consists 

of R-65, R-66 and the plate resistance of V-13. After this 

initial instant, the charge on C-75 decreases, causing the 

voltage decrease at the plate shown between points "c" and 
"d" of Figure 22(1). When the positive pulse on the grid of 

V-13 baa decreased to the value where the negative charge 

onC-73 becomes operative and cuts off V-13, the voltage on 

the plate of V-13 and, correspondingly, on the grid of V-14, 

rises quickly to point " a" on the curve, the start of the trace. 

The negative pulse shown between point " b" and "a" of 

Figure 22(1) acting on the grid of V-14, tends to cut the tube 

off and raises its plate resistance to the larger value re-

quiredto dissipate the energy in the plate circuit inductance 

during the short retrace period. 

Since the plate circuit of the vertical output stage V-14 

has inductance, and as the time constant of an inductive cir-

cuit decreases with an increase of resistance, just the op-

posite of an RC circuit, the increase in plate resistance of 

the tube is used to obtain the short time constant circuit re-

quired for proper retrace time. 

By returning the grid of the picture tube to the junction 

of the two peaking resistors. R-65 and R-66, a negative 

pulse of suitable amplitude to cut the picture tube off during 

retrace is obtained, resulting in elimination of retrace lines 

on the screen. 

The feedback network to the grid of V-13 also serves to 

filter out horizontal pulses which are present in the plate of 

V-14 due to coupling in the yoke andwhich are coupled to the 

plate thru the output transformer. The windings of the ver-

tical output transformer are connected series opposing, which 

reduces the step-down ratio and, hence, the inductance in the 

plate of V-14 in order to shorten the retrace time. 

The controls found in this circuit are: 

1. The Vertical Hold Control R-64 ( 1 meg). This con-

trol varies the resistance in the discharge circuit of 

C-73 (. 006) and, hence, provides a ineans of varying 

the frequency of the multivibrator. In practice, this 

control is adjusted so that the incoming positive sync 

pulses, which are of constant amplitude, will fire the 

tube in exact synchronization with the transmitting 

station's vertical scan. 

2. The Vertical Size Control R-68 ( 5 meg). This con-

trol varies the charging current into C-75, (. 05) and, 

hence, the amplitude of the voltage developed across 

it. Variation of this voltage varies the drive on the 

grid of V- I4 and controls vertical size. 

3. Vertical Linearity R-72 ( 2000). This control, by 

bleeder action thru resistor R-70 ( 150K) and the out-

put tube's plate current, sets the bias and determines 

the tube's operating point on its plate current curve. 

Since this curve is not linear, some distortion can 

be introduced to counteract any non- linearity in the 

sawtooth grid voltage. 

Sine.e all of these controls are also in the multivibrator 

circuit and have an effect also on its frequency, there will 

be some interaction between them. Usually readjustment of 

size or linearity will require readjustment of the hold con-
trol. 

HORIZONTAL SCANNING SYSTEM 

The horizontal scanning system comprises a phase de-

tector V-15 ( 6AL5), a cathode coupled multivibrator V-16 

(6SN7), the output tube V-17 ( 6B06) and a damping diode 

V-18(6W4). Figure 20 is a simplified schematic of this sys-
tem. 

The Horizontal Oscillator 

In order to see how the phase detector automatically cor-

rects for multivibrator frequency change, it will be neces-

sary to understand how the correction voltage affects the 
multivibrator. It will be noted that this circuit differs from 

the vertical multivibrator in that only one coupling condenser 

is used but that the two tubes have a common cathode resis-

tor. This arrangement is known as a cathode coupled multi-
vibrator. 

The operation is as follows. Assume that the trace pe-

riod is almost completed. At this time, tube "A" is con-

ducting, tube "B" is cut off. C-87 is discharging thru tube 

"A", R-92(150K) andR-9I ( the hold control). The discharge 

current of C-87 is still high enough to keep the grid of tube 

"B" negative and cut off. Bias is being applied to both tubes 

by current flow thru R-89 ( 1000) the common cathode resis-

tor. When the energy stored in C-87 is reduced to the point 

where its discharge current no longer holds the grid of tube 

"B" below conductance, tube " B" starts to pass current and 

this current causes a greater voltage drop across R-89, the 

common cathode resistor, which increases the bias on tube 

"A" reducing its plate current. The resulting increase in 

voltage at the plate of tube "A" begins:io charge C-87 and 

this charging current applies positive voltage to. the grid of 

tube "B". The resulting heavier conduction of tube "B" de-

velops a pulse of voltage across R-89 which cuts tube "A" 

off and results in a positive pulse • at the plate of tube "A" 

which throws tube "B" into heavy conduction. This allows 

C-88, the saw-forming condenser to discharge thru tube "B" 

and R-93. When C-87 becomes charged, the charging cur-

rent thru R-92 and R-91 decreases and the positive MD ltage 

on the grid, which has far exceeded the bias developed across 

R-89, is reduced. This results in reducing the plate current 

thru tube "B" and, therefore, the bias applied to tube "A" by 

the voltage drop across R-89. Tube "A" starts to conduct 

and condenser C-87 starts to discharge, cutting tube " B" 

off. C-88 begins to charge, starting the next trace. 

L-23 and C-85 in the plate circuit of tube "A", form a 

resonant circuit which is tuned to the horizontal frequency 

(15, 750 cps). The 15, 750 cycle sine wave generated by this 

circuit, if properly phased, will insure that the positive 

pulse at the plate of tube "A", which throws tube "B" into 

conduction, will be more frequency stable. 

C-88 and R-93, the peaking resistor, will produce the 

same combination pulse and sawtooth voltage shown in Fig-

ure 22(1). This action was explained in the vertical circuit. 

The Phase Detector 

The foregoing explanation is based on the assumption that 

tube "A's" grid is returned to a fixed potential point. It can 

be seen that if this grid is returned to a point which varies 

in potential with frequency of the multivibrator, it would be 

possible to make this variation a means of frequency con-

trol. Assume that the grid of "A" in Figure 20 is made more 

positive. This causes the bias of "B" to increase because 

of the increased drop across the common cathode resistor 

R-89. Capacitor C-87 will then discharge for a longer time 

before "B" conducts, thereby decreasing the frequency of 
oscillation. If the grid were made more negative, the bias 

across the common cathode resistor would be less and C-87 

would discharge for less time before "B" started to conduct, 

Figure 18 is a simplified schematic of the clipper and 

phase detector circuits. The phase detector V-15 ( 6AL5) 

is so connected that a comparison of the phase of the incom-
ing sync pulses and a sawtooth derived from the horizontal 

output system is made. A positive sync pulse from the plate 

of the 2nd clipper V-12 ( 6SN7) is fed thru C-83 (. 001) to the 
plate bf diode "A" of V-15. A negative sync pulse from the 

cathode of V-12 is applied thru C-68 (. 001) to the cathode of 

diode "B" of V-15. A sawtooth, derived from the integration 

of a pulse in the horizontal output circuit, at the yoke, by 

the integrating network, composed of R-86 ( 150K), R-87 

(150K), and C-82 (. 005) is applied to the cathode of diode "A" 

and the plate of diode " B", which are tied together and re-

turned to B- thru R-83 ( 15K). The load for diodes "A" and 

"B" consists of resistors R-84 ( 100K) and R-81 ( 100K) whose 

junction returns to the high side of the grid resistor R-82 of 

the first horizontal multivibrator tube V-16 ( 6SN7). The 
voltage applied to the two diodes will be a function of the am-

plitude of the sawtooth, the amplitude of the sync pulses and 

the phase relationship between the pulses and the sawtooth. 

If the sawtooth, whose phase and frequency are a func-

tion of the multivibrator ' s phase and frequency, is operating 

in the middle of the lock- in range, the sync pulse will occur 

in the center of the retrace time. See Figure 21(1). The 

sync pulses have an amplitude of from 6 to 8 volts while the 

sawtooth amplitude is about two volts. The RC time constant 
in the pulse input circuit to the diodes is long enough to main-

tain an average pulse voltage of 6 to 8 volts for two or three 

horizontal lines, which means that in the "on frequency"con-

dition shown in Figure 21(1), the diodes conduct only on the 

pulses and since these are equal in amplitude and develop 

voltages of opposite polarity across R-82 in the first multi-

vibrator grid circuit as shown in Figure 18, no control volt-

age is applied to the grid of V-16. 

If the oscillator tends to increase infrequency, with re-

spect to the sync pulses, the phase relationship shown in 

Figure 21(2) exists at the diodes. The phase of the sawtooth 

has now shifted so that at the same instant that the pulse is 

applied to the plate of diode "A" the positive saw is also ap-
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thereby increasing the frequency. plied to its cathode, so that only the shaded portion of the 

pulse causes conduction of diode "A". Diode "S", however, 

still conducts on the total amplitude of the negative pulse ap-

plied to its cathode aided by the positive saw applied to its 

plate at the same time. Since current flow thru diode "A" 

makes the grid end of R-82 negative, with respect to B-, 

the decreased current flow caused by the sawtooth voltage 

bucking the pulse voltage at diode "A" results in a more pos-

itive voltage across R-82 applying a more positive voltage 

to the grid of V-16 which, as we have seen, results in de-

creasing the oscillator's frequency. 

If the oscillator tends to decrease in frequency, with re-

spect to the sync pulses, the phase relationship shown in 
Figure 21(3) exists at the diodes. At the same instant that 

the negative pulse is applied to the cathode of diode "S", 

the negative saw is applied to its plate so that only the shaded 

portion oi the pulse causes conduction. Diode "A", how-

ever, conducts on the full amplitude of the positive pulse ap-

plied to its plate aided by the negative saw applied to its cath-

ode at the same time. Since current flow thru diode "B" 
makes the grid end of R-82 positive, with respect to B-, the 

decreased current thru diode "B" results in applying a more 

negative voltage to the grid of V-16 which, as we have seen, 

results in increasing the oscillator frequency. C-84, R-85 

and C-86 provide two time constant filters which are neces-

sary to obtain "fly-wheel" action of this AFC sync circuit. 

The Horizontal Output System 

The combination sawtooth and pulse waveform developed 

across C-88 ( 680) and R-93 ( 1500) by the multivibrator cir-
cuit, is fed to the grid of the horizontal output tube V-17 

(6BQ6). Figure 20 is a simplified schematic of the horizon-

tal output system. It will be noted that in this system an 

auto-transformer is used. In the horizontal scan, it is ne-

cessary that retrace be completed in about 7 microseconds. 

In order to accomplish reversal of current in the inductance 

of the output transformer and the yoke in this short a time, 

it is necessary to make this circuit resonant at such a fre-

quency that the half- cycle time will equal 7 microseconds, 

because only by shock exciting such a circuit into oscillation 

will retrace be accomplished in the time allowed. The cir-
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(II OSCILLATOR ON FREQUENCY 

(2) OSCILLATOR HIGH IN FREQUENCY 

(3) OSCILLATOR LOW IN FREQUENCY 

FIGURE 21. WAVEFORMS AT PHASE DETECTOR 

cuit is made resonant by the inductance of the output trans - 

former and yoke, the distributed capacity and the tube ca-

pacity. Bearing this in mind, the operation can be explained 

as follows. Referring to Figure 22(1), assume that the volt-

age on the grid of the output tube is increasing, point "a". 

The grid is now being made less negative and the output tube 

starts to draw current which is supplied from B plus thru 

the damping diode. When point "b" is reached on the grid 

voltage waveform, the output tube is suddenly rut off because 

its grid has been made highly negative, ( point "c" on the grid 

voltage waveform). With the tube cut off, the resonant plate 

load is undarnped and the circuit is shocked into oscillation. 

The reversal of current through the output inductance pro-

duces a positive voltage pulse which makes the cathode of 

the damping diode ( V-18) positive, with respect to its plate; 

therefore, it cannot conduct. C-92 ( 100 mmf) is placed across 

the diode to provide a low impedance for the oscillatory cur-

rent. If the damping diode V-18 were not present, this os-

cillation would continue and current would flow in the output 

transformer as shown in Figure 22(2). In order to insure a 

linear trace, however, this oscillation must be stopped and 

the damping diode serves this purpose. When the current 

nears its maximum negative value, the polarity and ampli-

tude of the voltage pulse on the damping diode is such that 

its plate becomes positive, with respect to its cathode, so 

that the tube conducts heavily and loads the circuit suffi-

ciently to prevent continuation of the oscillation. The cur-

rent then follows the decay curve shown at "c" in Figure 22(3). 

At the time "d" in Figure 22(3) the voltage at the grid of 

the output tube has become less than cut off [point " a" in 

Figure 22(1)] and the tube again demands current. The ris-

ing current in the tube results in superimposing the wave-

form "e" of Figure 22(3) on the current flow already in the 

output transformer due to the decaying current which re-

sulted from the damped oscillation. Combination of these 

two currents results in the linear trace current indicated at 

"f" in Figure 22(4), which is a composite waveform of the 

entire action. During the peak conduction of the damping 

diode, C-93 (. 1) charges and its polarity is such that when 

the output tube calls for current the charge on the condenser 

will be in series with the B plus supply so that the voltage at 

the output tube plate is raised from the 250 volt B plus sup-

ply to about 475 volts by this so-called "bootstrap" voltage. 

When the grid voltage waveform of the output tube again 

reaches point "b" of Figure 22(1), the tube is cut off and 
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FIGURE 22. WAVEFORMS IN HORIZONTAL SCANNING SYSTEM 

another cycle starts. 

In order to properly match the yoke inductance to the 

required output inductance for the tube, the yoke is connect-

ed to a tap on the winding which effectively makes sr auto-

transformer of this section. The positive pulse of voltage 

at this tap is coupled to the yoke thru C-95 (. 1) and results 

in a samdooth of current thru the yoke. It will be rernern-

bered that a portion of this pulse is also fed to the phase de-

tector for the AFC action thru 8-86 and R-87. 

The small additional winding, one terminal of which is 

connected to chassis while the other terminal is connected 

to B- thru C-94 (. 03), is used to cancel the pulse of voltage 

which is placed on the chassis by induction from the output 

transformer. By connecting this winding in such a way as 

to place a pulse of suitable amplitude on the chassis 180 de-

grees out of phese with the induced voltage, cancellation of 

the induced voltage will take place. 

High Voltage 

To take advantage of the large voltage pulse developed 

across the output inductance by the heavy current flow caused 

by the retrace oscillation, the plate winding is made the pri-

mary of an auto- transformer whose step-up ratio is such as 

to develop pulses of about 14 ;.C.v at its high end. These pulses 

are rectified by V-19 ( 1B3) and the resulting DC is applied to 

the second anode of the picture tube. The filament voltage 

for the 1B3 rectifier is obtained from an additional winding 

on the output transformer. 

Controls 

L-23 is the coil of the sine wave generating circuit in 

the horizontal multivibrator circuit and should be tuned to 

15, 750 cycles as explained in the service instructions. 

R-91 is the horizontal hold control which can be adjust-

ted for correct frequency operation of the multivibrator. 

L-25, paralleling a small portion of the output choke con-

trols, to a small degree, the inductance of the choke and acts 

as a size control. 

REPLACEMENT PARTS LIST 

NOTE': When ordering parts, specify model number 

of set in addition to part number and descriPtion of part. 

Ref. 
No. Part No.  Description 

CHASSIS PARTS - ELECTRICAL 

gLmsLtLz_l  

C-1 21K77375 Ceramic tubular: 220 mi' 500V  
C-2 21K77375 Ceramic tubular: 220 mi' 500V  
C-3 See tuning unite parts list  
C-4 21K77375 Ceramic tubular: 220 mini' 500V  
C-5 21K482726 Ceramic disc: 10,000 naif 450V  
C-6 1X790189 Trimmer, ceramic: . 5-3 mi' 

(complete with screw & mtg nut)  
C-7 21A470790 Ceramic disc: 1500 mi' 500V  
C-8 21A470790 Ceramic disc: 1500 mf 500V  
C-9 See TT-12 tuning unit parts list  
C-10 See tuning unite parte list  
C-11 Fine tuning trimmer ( part of 

station selector switch)  
C-12 1X790189 Trimmer, ceramic: . 5-3 mini' 

(complete with screw & mtg nut)  
C-13 21K478234 Molded: 8 me 500V  
C-14 1X792784 Trimmer, ceramic: 3-13 mmf 

(complete with screw & mtg nut)  
C-15 See TT-12 tuning unit parts list  
C-16 See TT-12 & TT- 14 tuning unit parte 

list  
C-17 21A470790 Ceramic disc: 1500 mmf 500V  
C-18 21A470789 Ceramic disc: 5000 mf 450V  
C-19 21K478280 Molded: 2 mf temperature 

compensating  
C-20 21A470789 Ceramic disc: 5000 mf 450V  
C-21 21A470790 Ceramic disc: 1500 mf 500V  

C-22 21A470790 Ceramic disc: 1500 mm! 500V  
C-23 8129810 Paper: . 25 mf 100V  
C-24 21A470789 Ceramic disc: 5000 mm! 450V  
C-25 21A470789 Ceramic disc: 500C mf 450V  
C-26 21A470789 Ceramic disc: 5000 mmi 450V  
C-27 21K77375 Ceramic tubular: 220 mmf 500V  
C-28 21K470329 Molded: 30 mf temperature 

compensating  
C-29 See tuning unite parte list  
C-30 21K482726 Ceramic disc: 10,000 mf 450V  
C-31 21A470789 Ceramic disc: 5000 mf 450V  
C-32 21A470789 Ceramic disc: 5000 mini' 450V  
C-33 21A470790 Ceramic disc: 1500 mi' 500V  
c-34 21849o799 Ceramic tubular: 20 mi' 500V  
C-35 21A470790 Ceramic disc: 1500 mf 500V  
C-36 218470329 Molded: 30 mini' temperature 

compensating  
C-37 21A470789 Ceramic disc: 5000 mi' 450V  
C-38 21A470790 Ceramic disc: 1500 mmf 500V  
C-39 21A470789 Ceramic disc: 5000 mmf 450V  
C-140 21a470789 Ceramic disc: 5000 mi' 450V  
C-41 21A470789 Ceramic disc: 5000 mmf 450V ( in 

T-2 can)  
C-42 21K470324 Molded: 6 mf 500V  
C-143 889854 Paper: . 1 mf 200V  
C-45 21K780599 Ceramic tubular: 1000 mmf 500V  
C-46 21R780599 Ceramic tubular: 1000 mf 500V  
C-47 21877286 Ceramic tubular: 100 mf 500V  
C-48, 238791741 Electrolytic: 4-eection; 20 mf/250V, 
A,B, 20 mf/25V, 100 mf/50V, 200 mf/300V 
C & D 
C-49 21K478274 Molded: 2.2 mini' 500V  
C-50 21K470329 Molded: 30 mmf 500V  
C-51 21A470790 Ceramic disc: 1500 mini' 500V  
C-52 211(790683. Molded: 60 mi' 500V  
C-53 21A470789 Ceramic disc: 5000 mf 450V  
C-54 21A470789 Ceramic disc: 5000 mm! 450V  
C-55 21K790439 Silver mica: 15 mf (part of T-3 

base)  
C-56 889866 Paper: . 001 mf 600V  
C-57 21A790131 Ceramic tubular: 150 mai! 500V ( in 

T-3 can)  
C-58 2186590 Mica: 500 mf 500V  
C-59 MA470790 Ceramic disc: 1500 mi' 500V  
C-60 23A90205 Electrolytic: 10 mf 50V  
C-61 686590 Mica: 500 mini' 500V  

Ref. 
No. Part No. 

MODELS 16K2, 
lóK2B, Ch. TS- 74 

Description 

C-63A, 238791721 Electrolytic: 3-section; 20 mf/250V, 
B & C 60 mf/250V, 200 air/300v  

c-64 889869 Paper: . 005 mf 60ov  
C-65 2186650 Mica: 68 mmf 500V  
c-66 889869 Paper: . 005 mf 600V  
C-67 21K470322 Molded: 20 mmf 500V  
c-68 889866 Paper: .001 mf 600V  

C-69 889873 Paper: . 05 mf 600V  
c- 7o 889869 Paper: . 005 mf 600V  
C-71 889869 Paper: . 005 mf 600V  
C-72 889869 Paper: .005 mf 600V  
C-73 8K790026 Paper: .006 mf 600V  
C-74 21A470790 Ceramic disc* 1500 mini' 500V  
C-75 889873 Paper: . 05 mf 600v  

c-76 889875 Paper: . 15 mf 60ov  
C-78 889867 Paper: . 002 mf 600V  

C-79 889869 Paper: . 005 mf 600V  
C-80 889867 Paper: . 002 mf 600V  
C-81 8898714 Paper: . 1 mf 60ov  
C-82 889869 Paper: . 005 mf 600v  

C-83 889866 Paper* . 001 mf 600v  
0-84 8E9866 Paper: .001 mf 600V  
c-85 889869 Paper: . 005 mf 600V  
C-86 889870 Paper: .01 mf 600V  
C-87 21K77375 Ceramic tubular: 220 mf 500V  

21K400037 Ceramic tubular: 270 mmf 500V 
(suggested replacement value)  

C-88 2182741 mica: 680 mme 500V  
C-89 889869 Paper: . 005 mf 600V  

C-90 889854 Paper: . 1 mf 200V  
C-91 889874 Paper: . 1 mf 600v  
C-92 218792438 Ceramic tubular:. 100 mm! 3000V  

21K700620 Ceramic tubular: 150 ami! 3000V 
(suggested replacement value)  

C-93 889874 Paper* . 1 mf 600v  
C-914 Paper* .03 mf 600v  
C-95 Paper* . 1 mf 600V  
C-96 Ceramic tubular: 60 mf 

(in defl yoke)  
Ceramic disc* 1500 mmf 500V  
Ceramic tubular* 220 mf 500V  
Ceramic tubular* 220 mmf 500V  
Ceramic tubular* 250 mf 500V  
Ceramic tubular. 250 mi' 500V  

Ceramic disc* 1500 mmf 500V  
Ceramic disc* 1500 mmf 500V  
Ceramic disc* 1500 mmf 500V  
Electrolytic: 1-section; 300 mf/ 
150V  

Ceramic disc* 1500 mf 500V  
Ceramic disc: 1500 malf 500V  

Ceramic disc* 1500 mmf 500V  
Ceramic disc* 10,000 mmf 450V  
Ceramic disc: 1500 mi' 500V  
High voltage: 500 mi' 20,000V ( on 
V-19 mtg plate)  

C-114 2112400099 Mica: 1000 mmf 1500V ( between bezel 
mtg and chassis)  

889872 
889874 
21K790574 

C-97 21A470790 

C-98 21K77375 
99 21877375 

C-100 2113482295 
^-101 2113482295 
C-103 21A470790 
C-104 21A470790 
c-lo5 21A470790 
C-106 23B791692 

C-107 21A470790 
C-109 21A470790 
C-110 21;0470790 
C-111 211(482726 
C-112 21A470790 
C-113 21A790833 

Rectifiers  

E1,2 488700074 
or 488791694 

or 488700139 
Coils 

Selenium rectifier  

L-1 24A790033 Antenna impedance matching coil  
L-2 See tuning unit parte list  
L-3 See tuning unit parts list  
L-4 See TT-12 & TT- 14 tuning unit parts 

list  
L-4M See TT- 14 tuning unit parte list  
L-5 24K791446 RF choke: molded; 10 microhenriee  
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Ref. 

Ref. 
No. 

L-6 
L-7 

L-8 
L-9 
L-10 
L-11 

L-12 

Pait No. • 

24K792825 

24K792577 
24K780128 
24K790035 

24B792586 

Description  

RF coil ( channel 13)  
See TT-12 & TT- 14 tuning unit parts 
list  

RF choke: 3.3 microhenries  
RF choke: molded; 2.2 microhenries  
RF choke: molded; 5.6 microhenriee  
let IF: complete with LC trap, 
corea & mtg nuts  

Trap: part of L-11  

Speakers  

LS-1 500791689 
or 500791913 Speaker: 8" electrodynamic; 50 ohm 

field ( hot); 3.2 ohm voice 
coil  

Resistors  

Note: All reeistors are insulated carbon type 
unless otherwise specified. 

R-1 6R6397 22,000 10% 1/2W  
R-2 6R2036 33 10% 1/2w  

R-3 6R5614 56 10% 1/2W  
R-4 616229 1000 10% 1/2W  
R-5 See TT-12 tuning unit parte list 

R-6 6R6117 5600 10% 1/2.1  
R-7 6R6393 1200 10% 1/2W  
R-8 6R6320 10,000 10% 1/2W  
R-9 6R6428 6800 10% 1/2W  
R-10 6R6229 1000 10% 1/2W  
R-11 6E5550 47 10% 1/2W  
R-12 6R2o36 33 10% 1/2w  
R-13 6R6270 220 10% 1/2W  
R-14 6R6270 220 10% 1/2W  

R-15 6R6229 1000 10% 1/2W  
R-16 6R6394 12,000 10% 1/2W  
R-17 6R5550 47 10% 1/2W  
R-18 6R2036 33 10% 1/2w  
R-19 6R6270 220 10% 1/2W  
R-21 6E6270 220 10% 1/2W  
R-22 6R6428 6800 10% 1/2W  
R-23 6R2035 82 10% 1/2.4  
R-24 6R6270 220 10% 1/2W  
R-25 6R6270 220 10% 1/2W  
R-26 6R6117 5600 10% 1/2W  
R-27 6R6031 100,000 10% 1/2W  
R-28 6R6460 1.5 meg 10% 1/2W  
R-29 6R6004 1 meg 20% 1/2W  
R-30 6R5550 47 10% 1/2W  
R-31 18A791705 Contrast & volume control, dual: 
A, B 2000 & 1 meg; with power switch.. 

L-13 241(790035 RF choke: molded; 5.6 microhenries 

L-14 Trap: part of L-15  
L-15 24K792587 2nd IF: complete with LC trap, 

cores & mtg nuts  

L-16 24E792771 RF choke: yellow dot  
L-17 24A790579 Compensating coil: red dot (wound 

on R-40)  
L-18 24B792735 4.5 mc trap: less core & clip  
L-19 24A792588 Compensating coil: grn-black dot 

(wound on R-38)  
L-20 24A470159 Sound take-off: lees core & clip  
L-21 24K790145 RF choke: molded; 0.47 micro-

henries  
L-22 24K700656 Focus coil  
L-23 241(790059 Horizontal oscillator: less core & 

clip  
L-24 24C792171 

or 24K792173 
or 24C792506 
or 24K792508 Deflection yoke: complete  

L-25 24K700089 Horizontal size: less core & clip  
L-26 24K790145 RF choke: molded; 0.47 microhenries 
'L-30 24K790145 RF choke: molded; 0.47 mlcrohenries 

L-31 24/(790145 RF choke: molded; 0.47 microhenries 
L-32 24K792772 RF choke: red dot  
L-33 See tuning unit parts list  

Hef. 
No. Part No.  Description  

R-33 6R5551 120 10% 1/2W  
H-34 685551 120 10% 1/2W  
R-35 6R6038 1500 10% 1/2W  
R-36 6116400 33,000 10% 1W  

R-37 6E5671 4700 10% 2W  
H-38 2700 ( not replaceable; part of 

compensating coil L-19)  
R-39 171(792705 Wire wound* 2000 10% lOW  

R-40 - 18,000 ( not replaceable; part of 
compensating coil, L-17)  

R-41 6E6373 150 10% 1/2W  
R-42 686229 1000 10% 1/2W  
R-43 6R5660 180 10% 1/2W  
R-44 6E6410 33,000 10% 1/2W  
R-45 6R6428 6800 10% 1/2w  
R-46 6R6428 6800 10% 1/2W  
R-47 6E6446 4.7 meg 10% 1/2W  
R-48 6R6377 470,000 10% 1/2W  
R-49 6136414 270,000 10% 1/2W  
R-50 6R6377 470,000 10% 1/2W  
R-51 6R6022 330 10% 1/2W  
R-52 683922 1000 10% 2W  
R-53 686229 1000 10% 1/2w  
R-54 6R6004 1 meg 20% 1/2W  
R-55 6R6004 1 meg 20% 1/2W  
R-56 6R6320 10,000 10% 1/2W  
R-57 6R6229 1000 10% 1/2W  
R-58 6R6069 2200 10% 1/2W  
R-59 6R6397 22,000 10% 1/2W  
R-60 6R6117 5600 10% 1/2W  
R-61 6116397 22,000 10% 1/2W  
R-62 6R2004 8200 10% 1/2W  
R-63 6R6377 470,000 10% 1/2W  
R-64 18A90147 Vertical hold control: 1 meg.. 
R-65 6R6428 6800 lo% 1/2w  
R-66 685577 2700 10% 1/2w  
R-67 6R6377 1470,000 10% 1/2w  
R-68 18A90145 Vertical size control: 5 meg  
R-69 6R6497 3.3 meg 10% 1/2W  
R-70 6R6398 150,000 10% 1/2W  
R-71 6R6090 470 10% 1/2W  
R-72 18A790146 Vertical linearity control: 2000 
R-73 6R6031 100,000 10% 1/2W  
R-74 6R6031 100,000 10% 1/2W  
R-75 6R604.8 47,000 10% 1/2W  
R-76 686004 1 meg 20% 1/2W  
R-77 18A90147 Brightness control: 1 meg  
R-78 18A790162 Focus control: 2000  
R-79 17K790902 Wire wound: 4000 10% lOW  
R-80 6R6048 47,000 10% 1/2W  
R-81 6R6031 100,000 10% 1/2W  
R-82 6E6446 4.7 meg 10% 1/2W  
R-83 6R6477 15,000 10% 1/2W  
R-84 6R6031 100,000 10% 1/2W  
R-85 6R6446 4.7 meg 10% 1/2W  
R-86 6R5721 150,000 10% 1W  

R-87 6R5721 150,000 10% 1W  

R-88 6R6428 6800 10% 1/2w  
R-89 686229 l000 10% 1/2w  
R-90 686090 470 10% 1/2w  
R-91 18A791574 Horizontal hold control: 100,000 
R-92 686398 150,000 10% 1/2W  
R-93 686038 1500 10% 1/2W  
R-94 6R6074 68,000 10% 1/2w  
R-95 6R6377 1470,000 lo% 1/2w  
R-96 6R5583 47 lo% 1W  

R-97 6R5690 
R-98 6R5577 
R-99 6R6291 
R-100 6116328 

R-101 686291 
R-102 
R-103 6R6377 
R-104 17A791696 
R-105 6E6048 
R-106 6115646 

6800 10% 2W  
2700 10% 1/2W ( in defl yoke).. 
560 10% 1/2W ( in defl yoke)... 
100,000 10% 1W ( in defl yoke) 

560 10% 1/2W ( in defl yoke)... 
See Tr-14 parte list  
470,000 10% 1/2W  
Wire wound: 5 10% 5W  
47,000 10% 1/2W  
390,000 10% 1/2W  

Part Description 

Transformers  

T-1 24K792578 Mixer IF: less cores & mtg nuts  
T-2 2413792585 3rd IF: less core, clip & colored 

leads  
T-3 24B790125 Ratio Detector: complete less 

shield can  
T-4 25B790686 Audio output  
T-5 25B792168 Vertical output  
T-6 24K792753 High voltage transformer: complete  
T-7 25f790140 Filament transformer: isolating 

(for V-18)  
T-8 25B791793 

or 25B700137 Filament transformer  

Tubes 

V-1 6CB6 RF Amplifier 
V-2 12AT7 Mixer-Oscillator 
V-3 6AU6 1st IF Amplifier 
V-14 6Au6 2nd IF Amplifier 
V-5 6AG5 3rd IF Amplifier 
V-6 6AL5 Video detector  
V-7 6AH6 Video amplifier  
v-8 6Au6 Audio-Driver- Limiter 
V-9 6AL5 Ratio Detector  
V-10 6J5GT Audio Amplifier  
V-11 6V6GT Audio output  
V-12 6SN7GT let & 2nd Clippers 
V-13 6J5GT Vertical Sweep Generator  
V-14 251T Vertical Sweep Output  

V-15 6AL5 Phase Detector  
V-16 6SN7GT Horizontal Oscillator  
V-17 6BQ6GT Horizontal Output & High Voltage 

Generator  
V-18 6W4GT Damping Diode  
V-19 1B3GT High Voltage Rectifier  
V-20 16GP4 Picture Tube  

TUNERS 

Model TT- 12 Tuning Unit  

1X792770 TT- 12 Tuning Unit: complete with 
station selector switch, fine 
tuning trimmer, and the following 
components'  

C-3 21K478234 Capacitor, molded: 8 mmf 500V  
C-9 21K482726 Capacitor, ceramic disc' 10,000 mmf 

450V  
C-10 21K482726 Capacitor, ceramic disc: 10,000 emir 

450V  
C-15 21K478280 Capacitor, molded: 2 mmf 500V 

(temp. comp.)  
C-16 21K470322 Capacitor, molded: 20 mmf 500V 

(temp. comp.)  
C-29 21K482726 Capacitor, ceramic disc: 10,000 mmf 

450V  

L-2 240792764 Coil, antenna . channels 2 thru 6; 
includes L-2A thru L-2E; L-2F thru 
L-2L are part of switch  

L-3 241(790536 Coil, RF: channels 2 thru 6; in-
cludes L-3A thru L- 3E  

L-4 24K790537 Coil, oscillator* channels 2 thru 6; 
includes L-4A thru L-4E; L-4F thru 
L-kL are part of switch  

L-7 241(790606 Coil, oscillator: channel 13  
L-33 24K792765 Coil, antenna primary: low freq; 

includes 1-33A, L- 33B & L- 33C  
R-5 685659 Resistor: 3900 10% 1/2W  

431(700725 Collar, spring ( on end of fine 
tuning shaft)  

42K790136 Clip, spring ( on collar)  

42K700726 Shaft, fine tuning  

Model TT-14 Tuning Unit  

(The TT-14 is the revised tuning unit which 
places the oscillator above the carrier on 
the three high channels instead of below as 
in the TT-12. It can be distinguished from 
the TT- 12 by the extra coil across the cut-
out on the oscillator deck of the switch.) 

Ref. 
No. Part No. _Dnuiztl_m  

1X700132 TT- 14 tuning unit: complete with 
station selector switch, fine 
tuning trimmer, and the following 
components*  

C-3 21K478234 Capacitor, molded' 8 mmf 500V  
C-10 21K482726 Capacitor, ceramic disc: 10,000 mmf 

450V  
C-16 211(400173 Capacitor, molded: 10 mmf 500V 

(temp. comp.)  
C-29 21)(482726 Capacitor, ceramic disc: 10,000 mmf 

450V  
L-2 240792764 Coil, antenna: channels 2 thru 6; 

includes L- 2A thru L-2E; L-2F 
thru L-2L are part of switch  

L-3 24K790536 Coil, RF: channels 2 thru 6; includes 
L-3A thru L-3E; L- 3F thru L- 3L are 
part of switch  

L-4 240700114 Coil, oscillator: channels 2 thru 6; 
includes L-4A thru L-4E; L-4F thru 
L-4L are part of switch  

L-4M 24)(700115 Coil, oscillator: channel 10  
L-7 24K700116 Coil, oscillator- channel 13  
L-33 24K792765 Coil, antenna primary: low frequency; 

includes L-33A, L-33B & L-33C  
R-102 6116069 Resistor: 2200 10% 1/2W  

431(700725 Collar, spring ( on end of fine 
tuning shaft)  

42K790136 Clip, spring ( on collar)  
421(700726 Shaft, fine tuning  

Part 
Number Description 

CHASSIS PARTS - MECHANICAL 

371(790951 Band, rubber (around picture tube 
gasket)  

7K485464 Bracket, chassis mtg ( on sides of chassis) 
7E700153 Bracket, coil mtg: cad pl (horizontal 

size coil)  
7A792468 Bracket, deflection coil mtg: cop pl 

("L" brackets at base of deflection coil 
assembly)  

7B792807 Bracket, deflection coil mtg (arched 
bracket housing defl yoke)  

7B792191 Bracket, focus coil: cop pl ( focus coil 
retainer)  

7B791707 Bracket, focus coil mtg: cad pl ( supporta 
focus coil bracket)  

7A791965 Bracket, interlock safety; cad pl  
7A791967 Bracket, reinforcing: cad pl (brace 

between legs of 7B792807 brkt)  
70792737 Bracket, yoke cushion mtg: cad pl  
7A791956 Bracket, strap mtg (mounts retainer strap 

tightening screw)  
38B792486 Button, plug ( for 25/64" hole next to 

focus control)  . 
30A790948 Cable, high voltage (2nd anode lead). 
42K471342 Cap, plate (high-volt rectifier)  
42A5480 Cap, plate (68Q6)  
42A700147 Clamp, lead retainer ( on V-19 fil 

leads)  
42B70721 Clip, coil mounting (T-3 secondary)  
42A76244 Clip, coil retainer (L-23)  
42A72609 Clip, tube shield grounding (V-10)  
39A790979 Contact, high voltage lead (connects 

high voltage lead to picture tube)  

39K17396 Contact, pin terminal ( speaker recept 
acle)  

'MODELS 16K2, 
16K2B, Ch. TS -74 £
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Part 

Number .1.21s2J2112a  

46K791756 Core, brass & screw ( L-11 & L- 15)  
46A478242 Core, brase & screw (T-2)  
46A470310 Core, iron ç screw ( T-1 primary, L-18 & • 

L-20)  
46K480256 Core, iron & screw ( T-1 secondary, L-12)  
46A70023 Core, iron & screw (T-3 primary, 1-14)  
46A470302 Core, iron & screw (T-3 secondary)  
46K471143 Core, iron & screw ( L-23)  
46A700090 Core, iron: with slide adjustment ( L-25)  
158791111 Cover, test socket  
35A792756 Cushion, focus coil  
355792739 Cushion, yoke mtg  
320790946 Gasket, picture tube mtg: plastic 

(around picture tube front)  
5K470916 Grommet, insulating: 3/16" hole  
5A790684 Grommet, rubber ( V-14 & V-16 socket 

mtg)  
14A791787 Insulator, anode lead ( dresses high 

voltage lead from chassis)  
14A780184 Insulator, antenna lead (under input 

terminal strip)  
14K87179 Insulator, coil ( in ratio detector 

can)  
9K471267 Insulator, electrolytic mtg: 4- lug; 

impregnated  
13K791892 Insulator, shield ( in T-2 can)  
4S7657 Lockwasher, external: #8; cad pl 

(488791694 selenium rectifier mtg). 
487652 Lockwasher, external: #10; cad pl 

(picture tube retainer strap mtg)  
487655 Lockwasher, internal: 3/8; cad pl 

(mounts front controls)  
487650 Lockwasher, internal: #6; cad pl 

(488700074 & 488700139 selenium 
rect mtg)  

489751 Lockwasher, internal-external: #8; 
cad pl ( focus coil mtg)  

29R5242 Lug, soldering: #6L; HT ( on hi-voltage 
capacitor)  

29R5239 Lug, soldering: #8 HT  
130790936 Mask, picture tube  

2A470049 Nut; coil & core mtg ( L-11, L-12, L-14, 
L-15, T-2, T-1, L-20 & L-18)  

27911e04 Nut, coil' & core mtg (L-25)  
287005 Nut, hex: 6-32 x 1/4; cad pl (Hi-Volt 

capacitor mtg)  
287003 Nut, hex: 8-32 x 5/16 stl; cad pl 

(focus coil mtg)  
287004 Nut, hex: 3/8-32 x 9/16 stl; cad pl 

.(statton selector & cont-vol mtg)... 
287051 Nut, hex palnut: 3/8-32 x 9/16: cad pl 

(rear controls mtg)  
287050 Nut, hex palnut: 6-32 (T-2 can mtg). 
2870703 Nut, palnut: special (T-3 primary core 

mtg)  
2A790191 Nut, special: cad pl (mounts ceramic 

trimmers)  
351(700799 Pad, cushion ( inside mask when Rauland 

picture tube used)  
64K791818 Plate, chassis cover: cop pl ( removable 

plate on chassis side)  
648791722 Plate, front tube support: fibre ( supports 

picture tube front)  
64K792464 Plate, socket cover ( covers unused a,cket 

hole next to V-17)  
28A790978 Plug, high voltage lead (plugs in high 

voltage receptacle)  
28K471323 Plug, line cord: 2-pin (power input)  
9A22367 Receptacle, 5-prong ( on epkr leads)  
9A790977 Receptacle, NV lead: plastic ( insulates 

hi-volt lead from chassis)  
588497 Rivet: . 088 x 1/8 stl; white nkl (V-1, 

V-2, V-5 socket mtg)  
587770 Rivet: . 088 x 5/32 etl; pol nkl (ant 

terminal strip mtg)  
582815 Rivet: . 088 x 7/32 stl; pol nkl (mounts 

9K780442 and 9K484167 socket)  
5S7707 Rivet: . 122 x 5/32 stl; pol nkl (mounts 

9K471270 socket)  
587701 Rivet: . 122 x 3/16 Ertl; pol nkl (R-104 

receptacle mtg)  

Part 
Number Description 

557700 Rivet: . 122 x 1/4 stl; pol nkl ( line 
cord plug mtg)  

587703 Rivet: . 122 x 7/32 stl: pol nkl 
(electrolytic wafer mtg)  

587728 Rivet: . 122 x 5/16 stl; pol nkl ( AV rect 
socket mtg)  

556846 Rivet: .145 x 5/32 stl; pol nkl (vert & 
audio output transformer mtg)  

5K71246 Rivet, shoulder: nkl pl (V-14 & V-16 
socket mtg)  

3849054 Screw, machine: 6-32 x 5/8 slotted hex 
head; cad pl (c-6 & C-12 trimmer ad)) 

35490822 Screw, machine: 6-32 x 1" slotted hex 
head; cad pl (C-14 trimmer ad))  

3s490459 Screw, machine: 6-32 x 1-1/8 slotted 
round head; brase ( fastens high volt 
transformer plates together)  

38488195 Screw, machine: 6-32 x 2 plain hex head; 
cad pl ( 488700074 selenium rect. mtg) 

Screw, machine: 8-32 x 1/4 plain hex head 
(high volt rect mtg plate & T-6 mtg) 

Screw, machine: 8-32 x 5/8 plain ilex 
head (mounts focus coil bracket)  

77126 537  

38490642 Screw, machine: 10-32 x 1-1/2 plain hex 
head; cad pl (picture tube retainer 
strap mtg)  

387454 Screw, sheet metal: #8 x 1/4 PKZ plain 
hex head: cad pl ( fil trans mtg)... 

3s3397 Screw, sheet metal: #8 x 5/16 PKZ plain 
hex head; cad pl ( chassis mtg 
brkts)  

387467 Screw, sheet metal: #8 x 3/8 PKZ plain 
hex head; cad pl ( isolating trans 
mtg)  

387512 Screw, sheet metal: #8 x 1/2 Pi Z plain 
hex head; cad pl ( picture tube front 
support plate mtg)  

388153 Screw, sheet metal* #8 x 3/4 PKA plain 
hex head; cad pl (mounts strap mtg 

3K790107 Si= thumb: 8-32; cad pl (defl yoke 
ad))  

1X792785 Shield, coil: with spade bolts (T-2 
shield)  

26K485936 Shield, coil ( ratio detector)  
26K700067 Shield, picture tube: plastic ( around 

metal cone)  
26A26283 Shield, tube ( for V-10 when glass 6J5 

used)  
26A90301 Shield, tube: miniature (V-5)  
2E790508 Shield, video: cad pl ( shields video amp 

from HV trans)  
9K7C0040 Socket, picture tube: 5-pin; with leads.. 
9K780442 Socket, tube: miniature (V-3, V-4 & V-6). 
9K484167 Socket, tube: miniature 7-prong ( V-7, V-8, 

V-9, & V-15)  
9A792167 Socket, tube: miniature: 7-prong (V-1)  
9A471343 Socket, tube: miniature; tan molded (V-5) 
910.84816 Socket, tube: naval; molded ( V-2)  
9A790685 Socket, tube: octal (V-14 & V-16)  
9A480274 Socket, tube: octal; molded (high volt 

rectifier)  
9K471270 Socket, tube: octal; molded ( all octal 

sockets but V-14, V-16 & V-19)  
41A70705 Spring, coil ( ratio det)  
41A700143 Spring, compression ( L-25)  
41A791727 Spring, grounding ( grounds window to 

chassis)  
41A790942 Spring, insert ( receptacle for high 

voltage plug)  
41K791768 Spring, tension ( picture tube euppcet) 
42A791958 Strap, tube retainer: cop pl ( secures 

picture tube front)  
31A700082 Strip, contact ( receptacle for plug-in 

resistor)  
31A700077 Strip, terminal (R-104 mtg)  
31A791613 Strip, terminal: special ( on HV 

transformer)  
31A21990 Strip, terminal: 2- screw ( on antenna 

cable)  

Part 
Number Description  

24A792821 Trap, ion: PM; with collar  
or 

24A792827 Trap, ion: PM; with collar  

1X791850 Tube mtg plate: with mounting bracket and 
socket ( NV rectifier mtg plate)  

487569 Washer, flat: 5/16 x . 145 x . 027; cad pl 
(V-14 & V-16 socket mtg)  

48490366 Washer, flat: 3/8 x . 156 x . 125 stl; 
cad pl ( 488700074 & 488700139 selenium 
rect mtg)  

487562 Washer, flat: 7/16 x . 187 x . 033 stl: cad 
pl ( focus coil brkt mtg)  

481722 Waeher, flat: 7/16 x . 187 x . 048 etl; cad 
pl (picture tube front support plate 
mtg)  

487596 Washer, flat: 1/2 x . 195 x .067 stl; (defl 
yoke mtg brkts)  

4K470939 Washer, insulating: 3/8 x . 136 x . 062 
(electrolytic mtg)  

4A77577 Washer, insulating (horizontal size 
coil mtg)  

4A791447 Washer, insulating ( isolating fil trans 
mtg)  

4K790132 Washer, spring ( focus coil mtg)  
61C790865 Window, picture tube: 16"; safety glass 

INSULATING COMPOUNDS 

1111490423 

11M490387 

311(76184 

31A21990 

31A792450 

311(471564 

31K51511 

31K471565 

31K37494 

31A790122 

31K22174 

31A780089 

31K26658 

31K90046 

31A791402 

31A780091 

Strip, terminal: 
spacing  

Strip, terminal: 
spacing  

Strip, terminal: 
spacing  

Strip, terminal 
spacing  

Strip, terminal: 
spacing  

Strip, terminal: 
spacing  

Strip, terminal: 
spacing  

Strip, terminal: 
spacing  

Strip, terminal: 
spacing  

Strip, terminal: 
spacing  

Strip, terminal: 
spacing  

Strip, terminal: 
spacing  

MODEL 16K2 CABINET PARTS 

#1 gnd; 3/8" 

2-screw ( on antenna 

Coating, hi-volt insulating: red-brn 

(on hi-volt rectifier socket)  
Wax, biwax ( on hi-volt trans.)  

Strip, terminal: 2 ins 
spacing  

Strip, terminal: 
cable)  

2 ins #3 mtg 3/8" 

3 ins #2 gnd; 3/8" 

3 ins #3 gnd; 3/8" 

3 ins #4 gnd; 3/8" 

4 ins #3 gnd; 3/8" 

4 ins #3 gnd; 1/2" 

4 ins #4 mtg; 3/8" 

4 ins #5 gnd; 3/8" 

5 ins #3 gnd; 3/8" 

5 ins #4 gnd; 3/8" 

6 ins #4 gnd; 3/8" 

6 ins #5 gnd; 3/8" 

1X700172 Back Cover Assembly: complete with line 
cord, picture tube rear cover, and 
centering adjustment cover  

13K792792 Bezel, picture tube (window frame)  
16F700006 Cabinet, console: red-brn mahog; less 

bezel  
13K700008 Cloth, grille* negra  

308470756 Cord, line: with plug & receptacle  
151(792068 Cover, centering adjustment: rubber (on 

back cover)  
1X792546 Cover, chassis bottom: with high voltage 

insulator  
158790987 Cover, picture tube rear ( on back cover)  

583139 Eyelet: . 202 x . 475 brase ( on back 
cover)  

148792069 Insulator, high voltage ( on chassis 
bottom cover)  

Part 
Number 

MODELS 16K2, 1 
16K2B, Ch. TS- 74 

Description 

148700174 Insulator, picture tube base ( in picture 
tube rear cover)  

368790505 Knob, control ( contrast)  
368790506 Knob, control ( station selector)  
36K792078 Knob, control: wal-mahog ( fine tuning & 

off-volume)  
36A485457 Knob, control: black (hold controls an 

chassis rear)  
487650 Lockwasher: #6 int; cad pl (hi-volt 

insulator mtg)  

487657 Lockwasher: #8 ext; .cad pl ( spkr 
mtg)  

482639 Lockwasher, internal-external: 5/16; 
cad pl ( chassis mtg)  

621(790672 Logotype: "Motorola"; brass pl   
13A790824 Medallion (" M" on grille cloth)  
287003 Nut, hex: 8-32 x 5/16 steel; cad pl 

(epkr mtg)  
287007 Nut, hex: 8-32 x 1/4; cad pl ( epkr 

mtg)  
287022 Nut, hex: 1/4-20 x 7/16 steel; cad pl 

(chassis mtg)  
587751 Rivet: . 122 x 1/8 stl; pol nkl (hi-volt 

insulator mtg)  
587706 Rivet: . 122 x 1/4 stl; ant cop (picture 

tube rear cover mtg)  
5K790011 Rivet, shoulder: annealed ( line cord 

3S2226 plug)  
Screw, machine: 1/4-20 x 1-1/4 plain hex 
head; stl; cad pl ( chassis mtg)  

387205 Screw, machine: 8-32 x 1/4 slotted lock 
hex head; cad pl  

357374 Screw, machine: 8-32 x 5/16 plain hex 
head; cad pl ( Bezel mtg)  

3S7536 Screw, sheet metal: #6 x 3/8 PKA slotted 
acorn head; ant cop finish (back cove* 
mtg)  

387509 Screw, sheet metal: #6 x 5/8 PKA slotted 
acorn head; ant cop finish (back cover 
mtg)  

3S490819 Screw, sheet metal: #6 x 7/8 PKA slotted 
acorn head; ant cop (back cover mtg). 

38488298 Screw, sheet metal: #8 x 1/4 PKZ slotted 
hex head; cad pl (back cover mtg).... 

388153 Screw, sheet metal: #8 x 3/4 PKA plain 
hex head; cad pl (bottom cover mtg).. 

3K653 Screw, speaker mtg  
35A791581 Strip, lead ( dresses leads to side of 

cab inet)  
141(780040 Washer,it felt (under control knobs)  
481720 Washer, flat: 3/8 x . 156 x . 030 steel; 

cad pl ( line cord mtg)  
1862334 Washer, flat: 7/8 x 3/8 x .060 stl; 

cad pl (chassis mtg)  
487562 Washer, flat: 7/16 x . 187 x . 033 steel; 

cad pl ( speaker mtg)  
Washer, flat: 1/2 x 3/16 x .048 stl; 
cad pl (bottom cover mtg)  

Washer, flat: 5/8 x . 203 x . 033 stl; 

4S7629 

MODEL 16K2B CP:Ile (bezel mtg) 
as 16K2 except: 

16K700007 
13K791084 

36K792079 Knob, control: tan ( fine tuning & off-
volume)  

BILT-IN-TENNAS  

Cabinet, console: limed oak  

Cloth, grille* blonde  

MODEL TA-4 TELEVISION DOUBLE LOOP BILT-IN-TENNA 

1X791759 TA-4 Television Double Loop Antenna: 
complete (Bilt-In-Tenna)  

21K70720 Capacitor, molded: 5 mmf 500V  
21R6593 Capacitor, mica: 15 mmf 300V  
24A791771 Coil, antenna loading  
311(471564 Strip, terminal: 3 ins #2 gnd; 3/8" 

spacing  
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MODEL 
NO. 

CHASSIS 
NO. 

PICTURE 
TUBE 

CABINET 
STYLE 

M31 TV17A2 16" Rect. Table Model 

M31R TV17A3 16" Round Table Model 

M32 TV17A3 16" Rect. Consolette 

M32R TV17A3 16" Round Consolette 

le41 TV17A3A 17" Rect. Table Model 

M4.2 TV17A3A 17" Rect. Consolette 

M33 TV17 19" Round Cons olette 

M34 TV17A4 19" Round Console 
Combination 

M46 TV17A7 20" Rect Consolette 
M49 TV17A7 20" Rect Consolette 

M33 

SPECIFICATIONS 
OPERATING VOLTAGE - 105 to 125 Volts - 60 Cycles. 
CHANNEL COVERAGE - 2 to 13 inclusive. 
POWER CONSUMPTION - 160 Watts. 
AUDIO POWER OUTPUT - 1.5 Watts undistorted - Maximum 2.5 
Watts. 
LOUDSPEAKER - 5" - 8" - 10" - depending on cabinet. 
VOICE COIL - 3.2 ohms - 400 cycles. 
RECEIVER INPUT - 300 ohms balanced - 72 ohms unbalanced. 

OTHER ADVANTAGES ARE - One-knob picture control - Very 
High Frequency tuner assembly - R.F. stage on all bands - 
Snap- in antenna and oscillator coils - Electronic coupled 
oscillator and mixer - Built-in all-channel antenna - 
Synchroguide type of AFC - "EYE SAVER" picture tube - 
Alnico Five P.M. speaker - Inter-carrier picture and 
sound - High fidelity FM sound - Improved fly-back high 
voltage supply for picture tube - Four I.F. coils - 
Isolated filament winding for important audio tubes - 
I.F. plate voltage regulation - Very moderate temperature 
rise - Convenient service adjustments - All wood cabinets 
Anti-glare picture mask - Safety glass protection. 

HIGH VOLTAGE WARNING 

The dang3r accompanying shock is always present when the receiver is 
operated outside the cabinet or when the rear cover is removed from the 
cabinet. Only a person familiar with the precautions to be observed when 
working with high-voltage equipment should service this receiver. 

BLOCK CIRCUIT DIAGRAM 
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UNPACKING THE TV 

1. Place the carton on the floor in an upside 
down position with the large red arrows 
downward. 

2. Break the carton seals and fold back all 
flaps over the sides. 

3. Give the carton a 1/4 turn, resting it on 
the MUNTZ side. 

4. Support the TV set with one hand on the 
open end and 1/4 roll the carton, prevent-
ing the flaps from moving beneath the set. 

5. Lift the carton free from the television 
set. It will then be resting on the filler. 
and in perfect condition without damage to 
the knobs or cabinet. 

TO PREPARE THE RECEIVER FOR OPERATION  

MUNTZ Television sets leave the factory with 
the chassis bolted tight to the cabinet, but 
not in proper position. This is done to pre-
vent breakage of the picture tube in transit. 

1. Remove the back of the cabinet. 

2. Inspect the face of the CRT and the glass 
window for dust or smudges. If the face of 
the CRT or the inside of the glass window 
is smudged, it will be necessary to remove 
the chassis to clean the smudged surface. 

3. Loosen the 4 chassis mounting bolts ( table 
model, beneath the set; consolette style, 
beneath the shelf) and push the chassis 
forward in the cabinet until the picture 
tube rests snugly against the mask. 

183 

HIGH VOLT 
RECTIFIER 

4. Tighten the mounting bolts securely. 

5. Check the adjusting screws of the deflec-
tion yoke. The rubber cushion at the front 
of the yoke must rest tight against the 
curved surface of the picture tube. If the 
cushion is not tight against the tube 
loosen the 4 bolts at the base of the yoke 
and push the entire yoke assembly forward 
until the rubber cushion is tight against 
the CRT. See Fig. No. 1, Point B. 

CABINET TV ANTENNAS  

Coming forth from the side of the chassis 
near the rear antenna terminals are red and 
blue wires tipped with spade lugs. A third 

wire runs across the inside top of the cabinet 
and down the cabinet side, terminating near the 
red and blue wires. It also is tipped with a 
spade lug. These three wires can be connected 
in various two-wire combinations to the two 
antenna terminals. Fasten in a combination that 
will give the best picture reception on all 
channels. 

If the built-in antenna provides good recep-
tion no outside antenna is required, but never 
hesitate to recommend an outside aerial wherever 
necessary. 

If an outside antenna is desirable, disconnect 
the built-in antenna wires. Cover the ends with 
tape and dress in such a position that they do 
not touch the chassis. 

MODELS M31, Ch. TV17A2; M31F, 
M32, M32R, Ch. TV17A3; M33, 
M34, Ch. TV17A4; M41, M42, 
Ch. TV17A3A; M46, M49, Ch. 
TV17A7 
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TO CHECK OPERATION OF RECEIVER  

All MUNTZ TV sets are adjusted during the 
final test procedure at the factory, but will 

require an adjusting and touch-up job in the 
customer's home at the time of installation. 

1. Connect the AC plug ( 105 - 125 volts) to a 60 
cycle wall socket. Turn the TV set on and 
allow a 10 minute warm-up period. 

2. Advance the volume control 1/2 turn to the 
right. 

3. Turn the channel selector knob to a local 
station. 

4. Turn the picture control to the right until 
the screen of the picture tube is illumi-
nated. The set should now operate, picture 
and sound, with the following provisions: 
(a) a station operating on the air, ( b) the 
oscillator adjustment tuned to the station, 
(see paragraph "Oscillator Alignment") and 
(c) tube and service adjustments are not too 
far out of alignment. 

PICTURE TUBE ADJUSTMENTS 
The picture tube adjustments are on the neck 

of the picture tube. They work in conjunction 
with the service controls and need a touch-up 
job in the customer's home at time of instal-
lation. Function of these controls is as fol-
lows: 

ION TRAP 

Before giving the proper instructions for Ion 
Trap adjustment, we must call to your attention 
the seriousness of a mis-adjusted trap. 

Improper positioning of the magnet may result 
in circular areas of discoloration developing 
on the screen of the tube, thus injuring the 
picture screen, even though the ions developed 
in the cathode section of the tube have been 
properly " trapped. - When the magnet is not in 
the correct position, the electron beam, in-
stead of going through the aperture in the 
anode disc, bombards the edge of the opening. 
The heat thus produced vaporizes the metal of 
the 2nd anode disc, releasing gases which have 
a harmful effect on the operation of the tube. 
Some of this vaporized material is deposited on 
the screen of the tube, causing darkened areas 
in the center of the screen. 

Since it is possible to destroy a picture tube 
with a mis-adjusted ion trap in a matter of 
seconds, it should be the first adjustment when 
the set is turned on and the last adjustment be-
fore restoring the back of the cabinet. 

TO PROPERLY ADJUST AN ION TRAP DO THE FOLLOWING:  

Move the trap assembly back and forth with a 
slight rotary motion; adjust for maximum bright-
ness of the screen. Reduce the brilliance con-
trol until the pattern is barely visible and 
again adjust ion trap for maximum brightness - 
at all times keeping the trap as far back on the 
neck of the picture tube as possible ( over or 
behind flags). Fig. No. 1, Point A. 

The ion-adjustment MUST BE RESET AFTER EVERY 
MOVEMENT OF THE FOCUS COIL OR FOCUS ADJUSTMENT. 

Never move the ION TRAP to remove a SHADOW 
from the edge of the raster as by so doing the 
intensity of the raster is decreased. In such a 
case the shadow should have been eliminated by 
moving the deflection coil forward and then re-
adjusting the focus coil, focus adjustments, and 
finally the ion trap. The ion trap should 
always be in the position to give MAXIMUM raster 
brilliance. 

Too much care cannot be taken in making the 
ion trap magnet adjustment. Remember the pic-
ture tube is still the most expensive part of 
the TV receiver. Take a little extra time and 
check the ion trap setting carefully. 

CATHODE RAY TUBE CUSHION  
The rubber cushion must fit snugly against the 

flare of the cathode ray tube in order that the 
rear of the tube will be supported firmly. Loosen 
the 4 cushion adjusting bolts and press the en-
tire assembly forward. Fig. No. 1, Point B. 

VIEW OF C.R.T.- PICTURE «TUBE ADJUSTMENTS 

RUBBER 
CUSHION 

GROUND 
STRAP 

10 4 CR.T. CUSHION 
ADJ. BOLTS 

NOTE: 

VERT DEFLECTION 
YOKE ADJ. (F-> FOCUS 

COIL 

MOR DEF. 
YOKE ADJ. 

ADJ. MOR. 
PLANE-FOCUS COIL 

TUBE 
BASE 

ION TRAP 
ADJ. 

FOCUS COIL 
ADJ. ARM 

The 4 nuts "E" on Fig. No. 1 are welded 
positions on the 19" eodel and not 
adjustable. 

FIG. NO. I 

CATHODE RAY TUBE HANDLING PRECAUTIONS 

Shatterproof goggles and heavy gloves should be worn at all times when 
handling the cathode ray tube. The tube should not be handled in the vicinity 
of any person not so equipped When handling the cathode ray tube, always 
keep it away from the body. 

The cathode ray tube bulb, due to its large surface area and high vacuum 
contained within, is subjected to high air pressure. More than ordinary care 
is required to prevent shattering the tube. The large end of the bulb, 
particularly the rim of the viewing surface, must not be struck, scratched, or 
subjected to more than moderate pressure at any time. If the tube sticks or 
fails to slip smoothly into place during replacement, remove the tube and 
determine the cause of the trouble - - DO NOT FORCE THE TUBE. 

VERTICAL DEFLECTION YOKE ADJUSTMENT. The 
vertical deflection yoke adjustment is made by 
raising or lowering the metal strap which sup-
ports the horizontal deflection yoke. To raise 
or lower this assembly loosen the two P.K.screws 
and float the yoke coils around the neck of the 
picture tube. Adjust in a way to avoid all 
binding action. Fig. No. 1, Point D. 

THE HORIZONTAL DEFLECTION YOKE ADJUSTMENT con-
trols the angle of the picture with respect to 
the horizontal. If the picture is not squared 
in the picture mask, loosen the wing nut and 
move it to the left or right so as to rotate the 
deflection yoke. The picture will tilt to the 
left or right with the deflection yoke rotation. 
After the picture is square in the mask and be-
fore tightening the wing nut, press the entire 
coil forward as far as possible to the flare of 
the picture tube. Fig. No. 1, Point C. 

FOCUS COIL: To protect the neck of the pic-
ture tube during transit, a cardboard band is 
put inside the focus coil. The purpose of the 

focus coil is to center the picture on the 
screen in its entirety with the best possible 
line detail. Adjust the 4 wing bolts (Fig. No.1 
- Point E) to centralize the focus coil on the 
neck of the picture tube. To properly position 
the coil along the neck of the picture tube, 
adjustments as shown in Fig. No. 1 - Point F are 
provided. Before adjusting these, setethe focus 
control Fig. No. 3 at midpoint. Now move the 
coil back and forth along the neck of the tube 
for best line detail at the edges of the pic-
ture. Reset the focus control for best line de-
tail in center of picture. In general, the 
focus coil should be positioned as far forward 
as consistent with good line detail. The focus 
coil adjusting arm "G" extends through the back 

MODELS 113 1, Cll. TV1 7A2; 113 1R, 
1132, 113 2R, Ch. TV1 7A3 ; 113 3, 
M34, Ch. TV1 7A4; 1141, 11142, 

1446, 1109, ch. (.711. Tvi7A3A; 
T`,.7.1 7A 7 

of the cabinet. It has a universal joint action 
for a final touch-up of picture centering. A 
final setting of all the focus coil adjustments 
will deliver a picture with straight horizontal 
and vertical lines and have good over-all de-
tail. Reset Ion Trap. 

PICTURE CENTERING LEVER. If the picture is 
not centered in the mask or shadows appear at 
one corner, it will be necessary to adjust the 
focus coil by moving the " picture centering 
lever" which extends through the backboard of 
the set. See Fig. No. 1A. The picture center-
ing lever is welded to the focus coil. It has a 
universal joint action capable of easily center-
ing the picture to the proper position. ALWAYS 
RESET THE FOCUS CONTROL AFTER MOVING THE CENTER-
ING LEVER. 

BACK OF CABINET 

o e 
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PIC TURE 
O eCEN T ER ING 
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FIG NO IA 

DESCRIPTIVE OPERATION OF SERVICE CONTROLS 
FRONT CHASSIS SERVICE ADJUSTMENTS  

V. HOLD 

H.HPL D BRIL £NCE 
OSC ÁDJ. 

PICTURE CHANNEL 
AND VOLUME SELECTOR 
CONTROL KNOB 

FIG. NO. 2 

The most necessary service controls are con-
veniently located under the MUNTZ TV name plate 
on the front of the set between the two knobs. 
To remove this panel place the fingertips on 
both ends and pull gently toward you. On the 
back of the panel you have just removed is a 
diagram naming the controls in their order. 

V. HCLD: The vertical hold control locks the 
picture into position on the surface of the pic-
ture tube so that it no longer moves up or down. 
Fig. No. 2. 

BRILLIANCE: The brilliance control must be 
adjusted simultaneously with the front panel 
picture control. Too much brilliance will have 
the same effect as too little contrast, making 
it advisable to strike a proper balance between 
the picture control and the brilliance control. 
They are to be adjusted when the set is in-
stalled and should receive consideration on 
every service call. See Fig. No. 2. 

H. HOLD: Tnis control locks the circuits of 
the receiver in horizontal synchronization with 
the transmitting station. If heavy diagonal 
lines run across the picture, moving the con-
trol will snap the picture into view. Fig. 
No. 2. 

Like photography, the final setting of the bril-
liance control should be left at a point where 
the picture displays a really dark black, a very 
brilliant white, and many shades of grey. Fig. 
No. 2. 

OSCILLATOR ALIGNMENT 

An important adjustment that must be made in 
the customer's home at time ol installation, is 
the oscillator alignment tuning slug adjustment. 
While they are accurately set at the factory, a 
touch-up job is necessary to bring the TV set 
exactly in tune with the local stations. 

The tuning slugs may be reached through an 
opening located behind the channel selector 
knob. Fig. No. 2. 

(a) Turn the TV set on and allow a 10 minute 
warm-up period. 

(b) Set the channel selector to the desired 
station on the air in your locale. 
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(c) Tuin up the volume control and picture 
control to a normal operating position. 

(d) The TV station on the air is better 
suited for making the oscillator adjust-
ment than a signal generator. 

(e) Use a non-metallic screw driver so the 
coil inductance will not be affected. 

(f) Tune adjusting slug for most efficient 
COMPROMISE of both sound and picture. 

CAUTION: Take care that the oscillator slug 
is not screwed in beyond its thread limitations 
as it will drop into :;.e oscillator coil, which 
will necessitate the removal of the coil from 
the drum assembly so that the threads may again 
be engaged. This amounts to a good deal of 
work. To prevent this, always start by turning 
the adjusting screw in a counterclockwise direc-
tion. 

REAR CHASSIS SERVICE ADJUSTMENTS  

The remainder of the service controls are 
found on the back of the chassis and can be seen 
just below the back plate of the cabinet. See 
Fig. No. 3. 

REAR VIEW OF CHASSIS 
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FIG NO. 3 

V. LINEARITY: The vertical linearity control 
gives the proper vertical proportions to the 
picture. Movement of the control affects the 
top half of the picture much more than the lower 
half. For this reason the V. Linearity and the 
V. Size must be adjusted simultaneously for 
proper proportions of picture height. Fig. 
No. 3. 

V. SIZE: This control changes the overall 
picture height. When adjusted to correct 
height, the picture should extend for approxi-

HORIZONTAL OSC. 

mately 1/4 inch beyond the edge of the picture 
tube mask so that the top and bottom edges of 
the picture are not visible. Fig. No. 3. 

FOCUS: The focus control clarifies line de-
tail throughout the entire picture. It works in 
conjunction with the focus coil. Watch the cen-
ter of the test pattern for sharp detail when 
moving this adjustment. Stop movement of con-
trol at point of optimum. Readjust Ion Trap. 

H. DRIVE: ( Cd5B) Adjustment expands and con-
tracts the picture fro, midpoint to the left. 
CAUTION: Trimmer screw will fall out if turned 
too far to the left. 

H. LINEARITY: ( L13) Adjustment expands and 
contracts the picture from midpoint to the 
right. Alternate readjustment of C65B and L13 
will obtain good horizontal linearity. When 
good horizontal linearity is accomplished and 
the proper setting of controlr V. LIN. and 
V. SIZE is completed the test pattern circle 
should appear round. NOTE: If a white vertical 
line appears on the left side of the picture, it 
can generally be eliminated by adjustment of the 
horizontal drive. In some cases a compromise 
adjustment for linearity must be made to elim-
inate the white line. 

All the stations do not send perfect linear 
pictures at all times. It is suggested, when 
making the linearity size and centering adjust-
ments, to check the stations on the air and make 
your adjustments to fit all stations as well as 
possible. 

H. RANGE: For particulars, read the HORIZON-
TAL OSC. SET-UP PROCEDURE. 

PHONO JACK  

When using a phono attachment the picture con-
trol must be turned completely counterclockwise. 
Move the station selector to an unused channel. 
The volume control of the receiver now acts as 
the volume control for the phono unit. 

During the history of production on the TV17A 
chassis the phono jacks were not always con-
nected. If you desire to use this part follow 
the wiring as given on the schematic diagram. 
The phono wire must be shielded with Part No. 
PR-0174. 

SET-UP PROCEDURE - SYNCHROGUIDE CIRCUIT 

CHECKING NEED FOR HORIZ. OSC. ADJUSTMENT 

Tune in a good signal ( preferably a test 
pattern) and allow receiver to warm up for a 
few minutes. When the Horiz. Osc. adjustments 
are properly set, the horiz. hold control will 
act as per the following: Rotate the horiz. 
hold control ( beneath MUNTZ name plate) fully 
counterclockwise. The picture should remain 
in horiz. sync, but fall out of sync. if the 
channel selector is moved off channel, then 

back to channel. This action is correct with 
the H. HOLD fully counterclockwise. 

Slowly rotate H. HOLD control in a clockwise 
direction. The number of diagonal blanking bars 
will gradually decrease, until only 3 or 4 
diagonal blanking bars can be seen. At this 
point slight additional rotation will snap the 
picture into sync. The point where the picture 
falls into sync. should occur when the H. HOLD 
control is approximately 45 degrees from full 
counterclockwise position. 

Further rotation of control should find the 
picture falling out of sync, in the opposite 
direction at about 45 degrees from the extreme 
CLOCKWISE position. In this position it should 
fall out of sync, without rotation of selector 
control. 

If the horiz. osc. does not fill the above re-
quirements, readjustment of these circuits is in 
order and can usually be done in the customer's 
home by re-adjustment of the H. HOLD control, 
the TOP HORIZ, SLUG, H. RANGE and H. DRIVE  
TRIMMERS set to positions that fill the above 
requirements. If these conditions cannot be ob-
tained the slug beneath the chassis needs ad-
justment. Follow procedure listed under 
"Complete Alignment of Horizontal Oscillator". 

COMPLETE ALIGNMENT OF 
HORIZONTAL OSCILLATOR (AFC) 

1. Tune in known good signal ( test pattern) and 
adjust contrast control well below an over-
contrast condition. 

2. Turn both HORIZ. OSC. SLUGS out of coil can 
#L0-0035 ( T6) as far as possible. 

CAUTION: For manufacturing convenience both 
of the osc. adjustments are within the can 
#L0-0035. If slugs are turned too far in, 
then a coupled condition is reached which is 
undesirable. 

3. Pre-set H. RANGE trimmer 1/8 turn out from 
full " in" position. Through adjustment of 
the H. HOLD H. RANGE and TOP H. OSC. SLUG 
cause picture to sync. 

4. Connect scope having a 10 mmf. condenser in 
series with the vertical lead to Point C 
(Fig. No. 4). Adjust bottom g. OSC. SLUG, 
KEEPING PICTURE SYNCED AT ALL TIMES, until 
broad and sharp peaks are of equal height. 
(Fig. No. 4A). Remove scope. 

5. Set H HOLD to extreme clockwise position - 
adjust TOP H. OSC. SLUG  until complete 
raster starts to move across screen. 

BENEATH CHASSIS 

01 400V POINT 

22 el—. 

TRANS T6 

FIG. NO. 4 

Description and Chassis 

Part No. 

PEAKS EQUAL  

H. OSC. WAVEFORM 

FIG. NO. 4A 

Number 

CABINETS 

Description 

CW-0023-1 Table Model 
-3 Table Model 
-4 Table Aodel 

CW-0023R-1 Table Model 
-3 Table Model 
-4 Table Model 

6. Re-set H. HOLD to extreme counterclockwise 
position. Then force picture to drop out of 
sync, by snapping channel selector off, then 
on, station. 

7. Slowly rotate H. HOLD control clockwise un-
til the point is reached where it will snap 
into sync. 

8. While repeating step No. 6 as required, re-
adjust the H. RANGE trimmer and the TOP H.  
QSC. SLUG until a condition is reached 
wherein there appears 3 or 4 diagonal bars 
just before the picture snaps into sync. 

CAUTION: The H. RANGE trimmer and the TOP 
EL. OSC. SLUG are interactive and there are 
numerous combinations of adjustments where 
the picture will sync. but only QNE combina-
tion where the 3 or 4 diagonal bars appear 
just before snapping into sync. 

9. Now recheck the clockwise position of H.HOLD 
control. Picture should fall out of sync. 
during the last 45 degrees of rotation. If 
not, slightly readjust the TOP H. HOLD SLUG 
only until this condition is reached. 

10. Repeat any of the above steps as necessary 
until Horiz. Hold Control conforms to 
specifications as required in paragraph, 
"Checking need for H. Osc. Adjustment". 

PARTS LIST 

which is located on the rear of 

CABINET PARTS  

Chassis No. 

Walnut (M31 TV17A2) 
Mahog. ( M31 TV17A2) 
Blond ( M31 TV17A2) 

Walnut ( M31R TV17A3) 
Mahog. ( M31R TV17A3) 
Blond (M31R TV17A3) 

CW-0024-1A Consolette Walnut (M32 TV17A3) 
-3A Consolette Mahog. (M32 TV17A3) 
-4A Consolette Blond (M32 TV17A3) 

or chassis TV17A2 ( rectangular) 

CW-0026-1 Consolette 
-3 Consolette 
-4 Consolette 

Walnut (M33 TV17A4) 
Mahog. ( M33 TV17A4) 
Blond ( M33 TV17A4) 

CABINET ACCESSORIES 

Part No. Description 

ES-0016-1B Cover Plate MUNTZ - bronze 
ES-0017 Dial Plate ( Pic. Control) - bronze 
ES-0018-A Dial Plate ( Selector) - bronze 
ES-0021 Mask 16" rectangular - alum. 
ES-0023 Escutcheon Bezel 16" - bronze 
ES-0024 Mask 16" round - alum. 
ES-0025 Mask 19" round - alum. 

Give Part Number, 
the chassis you are working on. 

ES-0026 Escutcheon Bezel 19" - bronze 
BP-0120A Back Board ( 14-7/16x20-5/16") 
BP-0121A Back Board ( 15 -9/16"x22-9/16") 
BP-0122C Back Board ( 19" cabinet) 
GW-0008 Grille M32 - brass 
GW-0009 Grille M33 - brass 
KB-0029 Knob ( On/Off Vol.) - brass 
KB-0030 Knob ( Selector) - brass 
KB-0031 Knob ( Selector) - molded 

KB-0032 Knob ( Vol. Control - molded 
KB-0033 Knob ( Pic. Control - molded 
MP-0442 Strip - Glass Retainer - 19" 
PR-0162 Spring Catch - Holds MUNTZ Name 

Plate 
PR-0170 Compression Ring for Knob 
PR-0171 Spacer Sleeve for Knob 
WF-0028 Washer Knob 2" Felt 

WF-0029 Washer Knob 1-1/4" Felt 
WG-0009A Glass 16" - Safety 
WG-0010 Glass 19" - Safety 

SPEAKERS  

SK-0012 Speaker 5" P.M. ( LS1) 
SK-0.014 Speaker 10" P.M. ( LS1) 

MODELS 1131, Ch. TV17A2; Mv31R, 11)2 
M32R, Ch. TVI7A3; 1133, M34, Ch. 
TV17A4; M41, M42, Ch. TV17A3A; 
M46, M9, Ch. TV17A7 
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The following list of parts can be 

TUNERS  

Description  

TUNERS 

identified from the schematic diagram, Tuner Section Zl. 

COILS--Continued  

Part No. Sym. Description Part No.  

Zl Tuner Intercarrier, 1-15/16" 
shaft  PR-0166-1 

Zl Tuner Intercarrier, 2-27/32" 
shaft  PR-0166-2 

CONDENSERS 

CI .5 to 3 mmfd., Ceramic Trimmer . . . 
C2 5 mmfd., ±. 5 mmfd, Zero Temp. Coeff 
C3 . 001 mfd., min., Ceramic. . . . . . 
C4 120 mmfd., 5%, Ceramic, -750 Temp. 

Coeff 
C5 .5 to 3 mmfd., Ceramic Trimmer. . . 
C6 100 mmfd., Cer, -750 Temp. Coeff. . 
C7 10 mmfd., 5%, Cer, -750 Temp. Coeff 
C8 20 mmfd., Cer, Zero Temp. Coeff . . 
C9 . 5 to 3 mmfd., Ceramic Trimmer. . . 
C10 . 5 to 3 mmfd., Tuning   
Cll . 5 to 3 mmfd., Ceramic Trimmer. .   
C12 . 001 mfd. min., Ceramic   
C13 10 mmfd., 5%, Cer, Zero Temp. Coeff 
C14 120 mmfd., 10%, Silver Mica . . . 
C15 . 001 mfd. min., Ceramic 

Li 
Li 
Li 
Li 
Li 
Li 
Li 
Li 
Li 
Li 
Li 
Li 

Antenna 
Antenna 
Antenna 
Antenna 
Antenna 
Antenna 
Antenna 
Antenna 
Antenna 
Antenna 
Antenna 
Antenna 

Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 

COILS 

- Channel 
- Channel 
- Channel 
- Channel 
- Channel 
- Channel 
- Channel 
- Channel 
- Channel 
- Channel 
- Channel 
- Channel 

CT-0011 
CC-0081 
CC-0082 

  CC-0083 
CT-0011 
CC-0084 
CC-0085 
CC-0086 
CT-0011 
CC-0087 
CT-0011 
CC-0082 
CC-0089 
CM-0042 

  CC-0082 

#2 ( 2F). • 
#3 ( 3F). • 
#4 (4F). • 
#5 ( 5F). • 
#6 ( 6F). • 
#7 ( 7F). • 
#8 ( 8F). 
#9 ( 9F). . 
#10 ( 10F). 
#11 ( 11F). 
#12 ( 12F). 
#13 ( 13F). 

L2 
L2 
L2 
L2 
L2 
L2 
L2 
L2 
L2 
L2 
L2 
L2 

Mixer Osc. Coil - Channel #2 (2F) . LO-0062 
Mixer Osc. Coil - Channel #3 ( 3F) . LO-0063 
Mixer Osc. Coil - Channel #4 (4F) . LO-0064 
Mixer Osc. Coil - Channel #5 ( 5F) . LO-0065 
Mixer Osc. Coil - Channel #6 ( 6F) . LO-0066 
Mixer Osc. Coil - Channel #7 ( 7F) . LO-0067 
Mixer Osc. Coil - Channel #8 ( 8F) . LO-0068 
Mixer Osc. Coil - Channel #9 (9F) . LO-0069 
Mixer Osc. Coil - Channel # 10 ( 10F) LO-0070 
Mixer Osc. Coil - Channel # 11 ( 11F) LO-0071 
Mixer Osc. Coil - Channel #12 ( 12F) LO-0072 
Mixer Osc. Coil - Channel # 13 ( 13F) LO-0073 

INDUCTANCES 

L3 Choke, Filament 
L4 Choke, Filament Oscillator  
L5 I.F. Load Coil  

RESISTOF4 

RF  LR-0020 
LO-0037 
LI-0045 

*N1 3,900 ohms, 1/2 watt, 10%. • • . RC-3901-18 
• LR-0042 R2 47,000 ohms, 1/2 watt, 10%. • • RC-4702-18 
• LR-0043 R3 10,000 ohms, 1/2 watt, 10%. • • RC-1002-18 
• LE-0044 R4 2,200 ohms, 1/2 watt, 20%. • • RC-2201-28 
. LR-0045 R5 4,700 ohms, 1/2 watt, 10%. . . RC-4701-18 
. LR-0046 R6 220,000 ohms, 1/2 watt, 20%. . . RC-2203-28 
• LR-0047 R7 10,000 ohms, 1/2 watt, 10%. • • RC-1002-18 
• LR-0048 *R8 4,700 ohms, 1/2 watt, 10%. • • RC-4701-18 
• LE-0049 R9 15,000 ohms, 1/2 watt, 10%. . . RC-1502-18 
. LR-0050 
. LE-0051 
• LE-0052 * To secure proper high frequency characteris-
• LR-0053 tics, use IRC metalized resistor only. 

CHASS IS PARTS (Excluding Tuner Z1) 
The following parts are the electrical components of the chassis and can be located on the 

schematic diagram by symbol number. Capacitor percentages are 20% unless otherwise stated. 

Sym.  

CAPACITORS 

Description  

C18 Ceramic - Tub. 30 mmf. 
C19 L'ytic 2 x 40 mfd. 

100 mfd. 
C20 L'ytic 2 x 40 mfd. 

100 mfd. 

C211 Silver Mica furnished 
C22 
C23 Ceramic - HiKap 5,000 
C24 Ceramic - HiKap 5,000 

C25 Ceramic - Tub. 5 
C26 Ceramic - HiKap 5,000 
C27 Ceramic - Tub. 500 
C28 Ceramic - Tub. 1,000 
C29 Ceramic - HiKap 5,000 
C30 L'ytic 4 
C31 Ceramic - HiKap 5,000 
C32 Tub. Papel .01 
C33 Tub. Paper .01 

C34 Ceramic - HiKap 5,000 
C35 Ceramic - HiKap 5,000 
C36 Ceramic - HiKap 5,000 
C37 Ceramic - HiKap 5,000 
C38 Ceramic - HiKap 5,000 

% Part No. Sym. 

500 V.10 CC-0068 
500 V. CE-0026A 
200 V. 
500 V. CE-0033A 
50 V. 

on 4.5 MC Trap Coil 

mmf. 500 V. 
mmf. 500 V. 

mmf. 500 V.10 
mmf. 500 V. 
mmf. 500 V. 
mmf. 350 V. 
mmf. 500 V. 
mfd. 50 V. 
mmf. 500 V. 
mfd. 400 V. 
mfd. 600 V. 

mmf. 500 V. 
mmf. 500 V. 
mmf. 500 V. 
mmf. 500 V. 
mmf. 500 V. 

CC-0060 
CC-0060 

CC-0067 
CC-0060 
CC-0065 
CC-0061A 
CC-0060 
CE-0031 
CC-0060 
CP-0041 
CP-0019 

CC-0060 
CC-0060 
CC-0060 
CC-0060 
CC-0060 

C39 
C40 
C41 
C42 
C43 
C44 
C45 
C46 
C47 
C48 
C49 
C50 
C51 
C52 
C53 
C54 
C55 
C56 
C57 
C58 
C59 
C60 
C61 
C62 

CAPACITORS-Continued  

Description 

Tub. Paper 
Ceramic - HiKap 
Ceramic - HiKap 
Ceramic - HiKap 
Ceramic - HiKap 
Ceramic - HiKap 
Ceramic - Tub. 
Tub. Paper 
Tub. Paper 
Tub. Paper 
Tub. Paper 
Tub. Paper 
Tub. Paper 
Tub. Paper 
Mol. Paper 
Mol. Paper 
Mol. Paper 
Mol. Paper 
Tub. Paper 
Tub. Paper 
Tub. Paper 
Ceramic - Tub. 
Mol. Paper 
Tub. Paper 

.2 
5,000 
5,000 
5,000 
5,000 
5,000 

10 
.05 
.2 

001 
.05 
.05 
.1 

.05 
.005 
.005 
.002 
.002 
.05 
.02 
.2 

200 
.002 
.01 

% Part No. 

mfd. 400 V. CP-0033 
mmf. 500 V. CC-0060 
mmf. 500 V. CC-0060 
mmf. 500 V. CC-0060 
mmf. 500 V. CC-0060 
mmf. 500 V. CC-0060 
mmf. 500 V. CC-0059A 
mfd. 400 V. CP-0010 
mfd. 400 V. CP-0033 
mfd. 600 V. CP-0030 
mfd. 400 V. CP-0010 
mfd. 600 V. CP-0007A 
mfd. 600 V. CP-0013 
mfd. 600 V. CP-0007A 
mfd. 600 V. CP-0038 
mfd. 600 V. CP-0038 
mfd. 600 V. CP-0037 
mfd. 600 V. CP-0037 
mfd. 600 V. CP-0007A 
mfd. 200 V. CP-0040 
mfd. 200 V. CP-0039 
mmf. 500 V. 5 CC-0080 
mfd. 600 V. CP-0037 
mfd. 400 V.10 CP-0043 

Sym. 

CAPACITORS-Continued  

Description  

C63 Mol. Paper .002 
C64 Ceramic - Tub. 180 
C65 Double Trimmer 10-160 

40-370 
C66 Ceramic - Tub. 
C67 Ceramic - Tub. 
C68 Tub. Paper 
C69 Tub. Paper 
C70 Tub. Paper 
C71 Tub. Paper ( 16") 
C71 Tub. Paper ( 19") 
C72 L'ytic 
C73 Ceramic - Tub. 

CHASSIS TV17A2, TV17A3, 
TV17A3A, TV17A4, TV17A7 

RESISTORS--Continued  

A. Part No. Sym. Description ohm watts 

mfd. 600 V.10 CP-0036 
mmf. 500 V.10 CC-0074 

CT-0010B 
mmf. 

470 mmf. 500 V. CC-0078 
7.5 mmf.1500 V. CC-0076 
.05 mfd. 600 V. CP-0007A 
.05 mfd. 600 V. CP-0007A 
.1 mfd. 600 V. CP-0013 

.04 mfd. 400 V. CP-0042 
.1 mfd. 400 V. CP-0034 

500 mfd. 6 V. CE-0032 
56 mmf. 500 V. CC-0079 

FUSE 

Fl 3 amp. - 250 V. with pigtails . . . FU-0004 

JACK 

Ji Speaker   SO-0010 

COILS 

L7 Antenna Choke   LC-0043A 
L8 Focus 385 ohm 16"  LC-0050 
L8 Focus 400 ohm 19"  LC-0052A 
L9 Peaking 170 uh blue   LC-0038B 
L10 Peaking 400 uh yellow   LC-0041B 
Lll Peaking 280 uh green  LC-0044B 
L12 Peaking 400 uh yellow   LC-0041B 
L13 Horz. Linearity   LE-0019 

P1 with plug 

R12 
R13 
R14 
R15 
R16 

LINE CORD 

  CA-0103 

RESISTORS 

ohm watts 

Carbon 
Focus Control 
Carbon 
Carbon 
Carbon 

R17 Carbon 
R18 Carbon 
R19 Carbon 
R20 Dual Control 

1-1/2" Shaft 
R20 Dual Control 

2-13/32" Shaft 
R21 Carbon 
R22 Carbon 
R23 Carbon 
R24 Carbon 
R25 Carbon 
R26 Carbon 
R27 Carbon 
R28 Carbon 
R29 Carbon 
R30 Carbon 
R31 Carbon 
R32 Carbon 
R33 Carbon 
R34 Carbon 
R35 Carbon 
R36 Carbon 

820 2 10 RC- 820-12 
ww 2,250 2 VC-0024A 

82 1/2 10 RC- 82-18 
680 1/2 RC- 680-28 

4,700 2 10 RC-4701-12 

220 1/2 RC- 220-28 
47,000 1/2 RC-4702-28 
6,800 1/2 10 RC-6801-18 

r1 ,500 meg 5 meg 
1,500 

VC-0033C 

VC-0040A 

4.7 meg 1/2 RC-4704-28 
270,000 1/2 10 RC-2703-18 
470,000 1/2 5 RC-4703-58 
820,000 1/2 5 RC-8203-58 Sym. Description 
10,000 1/2 10 RC-1002-18 

100 1/2 RC- 100-28 
680 1/2 10 RC- 680-28 
82 1/2 10 RC- 82-18 

8,200 1/2 10 RC-8201-18 
680 1/2 10 RC- 680-28 
82 1/2 10 RC- 82-18 

560 1/2 10 RC- 560-18 
8,200 1/2 10 RC-8201-18 

100 1/2 RC- 100-28 
560 1/2 10 RC- 560-18 

4,700 1/2 10 RC-4701-18 

R37 Carbon 1.5 meg 
R38 Carbon 18,000 
R39 Carbon 1.2 meg 
R40 Carbon 6,800 
R41 Carbon 10,000 
R42 Carbon 100,000 
R43 Carbon 2.2 meg 
e44 Brightness 

Control 50,000 
R45 Carbon 2,700 
R46 Carbon 22,000 
R47 Carbon 470,000 
R48 Carbon 12,000 
R49 Carbon 560 
R50 Carbon 560 
R51 Carbon 680 
R52 Vert.Lin.Control 2,500 
R53 Carbon 1.5 meg 
R54 Vert.Hold Control 1. meg 
R55 Carbon 3.9 meg 
R56 Carbon 3.9 meg 
R57 Vert.Size Control 2. meg 
R58 Carbon 2.2 meg 
R59 Carbon 10,000 
R60 Carbon 8,200 
R61 Carbon 8,200 
R62 Carbon 8,200 
R63 Carbon 22,000 
R64 Carbon 68,000 
R65 Horz.Hold Control 50,000 
R66 Carbon 100,000 
R67 Carbon 820,000 
R68 Carbon 8,200 
R69 Carbon 150,000 
R70 Carbon 100,000 
R71 Carbon 220,000 
R72 Carbon 2.7 meg 
R73 Carbon 8,200 
R74 Carbon 22,000 
R75 Carbon 120,000 
R76 Carbon 75,000 
R77 Carbon 470,000 
R78 Carbon 100 
R79 Carbon 560,000 
R80 Carbon 8,200 
R81 Carbon 2,200 
R82 Carbon 500,000 

SOCKET  

1/2 
1/2 
1/2 
1 

1/2 
1:2 
1/2 

htn_j_42_ 

RC-1504-28 
10 RC-1802-18 
10 RC-1204-18 
10 RC-6801-1I 
10 RC-1002-18 

RC-1003-28 
10 RC-2204-18 

1/2 VC-0036B 
1/2 10 RC-2701-18 
1/2 10 RC-2202-18 
1/2 10 RC-4703-18 
1/2 10 RC-1202-18 
1/2 10 Re- 560-18 
1/2 10 RC- 560-18 
1/2 10 RC- 680-28 
1/2 VC-0037A 
1/2 10 RC-1504-18 
1/2 VC-0038A 
1/2 10 RC-3904-18 
1/2 10 RC-3904-18 
1/4 VC-0034C 
1/2 10 RC-2204-18 
2 10 RC-1002-12 
1/2 10 RC-8201-18 
1/2 10 RC-8201-18 
1/2 10 RC-8201-18 
1/2 10 RC-2202-18 
1/2 10 RC-6802-18 
1/2 VC-0039A 
1 10 RC-1003-11 

1/2 10 RC-8203-18 
1/2 10 RC-8201-18 
1/2 10 RC-1503-18 
1 10 RC-1003-11 

1/2 10 RC- 203-18 
1/2 10 RC-2704-18 
1/2 10 RC-8201-18 
1/2 10 RC-2202-18 
1/2 10 RC-1203-18 
2 10 RC-7502-12 
1/2 10 RC-4703-18 
1/2 RC- 100-28 
1/2 10 RC-5603-18 
2 10 RC-8201-12 
1 10 RC-2201-11 
1 RC-5003-21 

Si Interlock   

TRANSFORMERS 

SO-0034 

Ti Power   
T2 Audio Output  
T3 Vertical Output   
T4 Deflection Yoke Coil 16" & 19".   LC-0048 
T4 Deflection Yoke Coil 16" Round.   LC-0051 
T5 Vert. Blocking Oscillator   TO-0022A 
T6 Horiz. Oscillator Coil (AFC). .  •  LO-0035B 
T7 Horiz. Output 16" Rect.  TO-0020 
T7 Horiz. Output 16" Round  TO-0021 
T7 Horiz. Output. 19" 

Part No. 

TP-0018 
TO-0019 
TO-0018B 

TO-0024 
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ANTENNA STRIP  

TB1 Antenna Terminal - 2 Term.  TB-0027 

TUBES  

V1 R.F. Amp  6AG5 
V2 Osc. & Mixer  6J6 
V3 Low Voltage Rectifier   5U4G 
V4 Sound I.F.6AU6 
V5 FM Detector & 1st Audio   6T8 
V6 Audio Output  6AQ5 
V7 1st I.F. Amp  6AU6 
V8 2nd I.F. Amp  6AU6 
V9 3rd I.F. Amp  6AU6 
V10 Video Amp.  6AU6 
V11 Sync. Separator   12AT7 
V12 Vert. Osc. & Output   6SN7GT 

V13 Horz. AFC & Osc.  6SN7GT 
V14 Horz. Output  6BG6G 
V15 High Voltage Rectifier  1B3GT 
V16 Damper  6W4 
Yl Germanium Crystal Detector. ( IN-34)  CX-0027 

KINESCOPE TUBES  

V17 Rect. 16"  
V17 Round 16"  
V17 Round 19"  

CRYSTAL DETECTOR 

Yl Germanium ( IN-34)  

COILS 

16RP4A 
16DP4A 
19DP4A 

CX-0027 

Zl See Parts List for RF Tuner. (Page 7) 
Z2 Trap 4.5 MC  LO-0036A 
Z3 Ratio Detector  LI-0044 
Z4 2nd I.F. blue  LI-0042A 
25 3rd I.F. white   LI-0041A 
Z6 4th I.F. red   LI-0040A 

MISCELLANEOUS CHASSIS PARTS  

The remainder of these parts have no symbol numbers as they are not located on the schematic 
diagram. 

SOCKETS & ACCESSORIES 

Kinescope Socket & Wire Assy. 16" . • CA-0106-2 
Kinescope Socket & Wire Assy. 19" . . CA-0106-3 
Wafer 7 pin min. 2/shield   SO-0035 
Wafer 7 pin min. less shield  SO-0039 
Wafer 9 pin min. less shield  SO-0040 
HiV. Socket & Corona Ring   SO-0042B 
Octal 1-5/16" mtg. center - Moulded SO-0043 
Insulator Mtg. HiV. Socket - 
Ceramic  IN-0096 
Kinescope HiV. Cable 18"  CA-0107-B 
Kinescope HiV. Cable 21"  CA-0107-1 

ION TRAPS 

33-39 Gauss 16" Round  
47-53 Gauss 16" Rect.  
48 + 3 Gauss 19" Round  

ELIMINATION OF AUDIO BUZZ  

RUBBER BUMPERS  

Tube Stop 1/16" sponge - adhesive back. 
Tube Stop 3" Long - Neoprene ( X-397). 
Tube Stop 3" Long - Neoprene ( X-407). 

TERMINAL TIE POINTS  

4 Term. (LTTTT)  
3 Term. (TTTL)   
2 Term. ( TLT)   
9 Term (LTTTTTTTTTL)   

2b. There are times when the TV stations are re-
sponsible for Buzz since they transmit it 
with the picture in the form of over-modula-
tion or phase shift. This can be determined 
by comparison ( after adjustment of oscilla-
tor slugs) simply by turning to another 
transmitting station with a pure signal. 

3. Hum may be due to mis-alignment of the ratio 
detector secondary tuning slug ( adjust "G"). 
CORRECTION: Tune in a well known good sta-
tion, with picture control normal, and 
volume control turned down to where station 
can just be heard and hum is evident. Use a 
non-metallic screwdriver and adjust slug to 
best fidelity in audio signal, which will 

reduce hum to a minimum. The primary ratio 
detector slug is beneath the chassis. It 
can be adjusted in the same manner as the 
top slug but must be tuned to maximum sig-
nal. However, the primary slug is not 
critical and hum should not be as apparent 
in slight misadjustment. 

4. Buzz is also caused by overloading of the 
video stages due to a very strong television 
signal. Insertion of an attenuation pad be-
tween the transmission line and the receiver 
should decrease the incoming signal to nor-
mal level. 

RB-0028 5. Other faults in the receiver which may cause 
RB-0034 buzz or hum are mis-alignment of the video 
RB-0035 I.F. stages and changes in component values 

• such as resistors and electrolytic condens-
ers. 

TB-0022 
TB-0024 
TB-0030 
TB-0033 

MISCELLANEOUS  

Solder 5 lb. roll ( rosin)   JS-0001 
Phone Plug, Speaker   PL-0005 
Spiral Shield (Vol Control)  PR-0173 
Spiral Shield (Phono)   PR-0174 
Web Strapping 43" Long  PR-0161 

PR-0163 Web Strapping 56" Long  PR-0167 
PR-0165 Ground Clip (min. tube)   PR-0168 
PR-0172 Shield (min. tube)  PR-0169 

Hum or buzz and interference should be given 
consideration when the set is first installed, 
and the proper antenna system used to minimize 
interference effects. 

The following is a list of causes which deter-
mine a 60 cycle buzz or hum in TV sets that use 
the popular intercarrier sound system. Reduce 
the buzz or hum to a minimum by doing the fol-
lowing steps in succession, when a complaint is 
encountered. 

1. Buzz is most commonly due to improper tuning 
of the receiver controls. ÇORRECTION:  
Properly instruct customer in operation of 
picture control knob. It must be kept well 
below an over-contrast position. 

2. Buzz may be the result of improperly ad-
justed oscillator coil slug ( beneath the 
channel selector knob). CORRECTION: Prop-
erly follow instructions given in Service 
Manual under the topic "Oscillator Align-
ment" on page 5. 

2a. If it is evidenced in the picture that the 
oscillator slug will not properly tune in 
the station, then the oscillator pad C9 in 
the tuner is out of alignment. Instructions 
for re-setting the pad C9 trimmer "K" are 
given in this Manual page 9 under "Oscilla-
tor Alignment" chart. 

A 22,000 ohm isolation 
No. 5. 

6. In early production of the 17A series a eung 
covered mfd. 50 Volt condenser was used be-
neath the 6T8 socket. Some BLUE condensers 
have two faults; one is an open condition, 
the other a high power factor. Hold a good 
condenser across the BLUE one in the TV. If 
the hum is reduced by all means put in the 
good condenser and take out the of fender. 

7. A caution to all repairmen. Here we wish to 
seriously call to the attention of all re-
pairmen that all connecting wires are routed 
by the Engineering and Production depart-
ments for the best possible over-all re-
sults. When probing for trouble do not re-
position wires beneath a TV set. When so 
doing, you bring inferior reception to the 
home of the customer, often without realiz-
ing it, causing repeated service calls and 
sometimes the trouble is never found. The 
practice of moving wires ruins the product 
we so proudly represent. 

8. Some people will continue to over-contrast a 
picture regardless of consequences and have 
hum as the result. This will cause repeated 
service calls. Place a resistor in series 
with the contrast control and eliminate the 
complaint. The value should be somewhere 
between 100 and 400 ohms, depending on the 
amount of pick-up in antenna. Do this work 
only under unusual circumstances. 

ALIGNMENT INSTRUCT IONS 

resistor, for scope or VT meter, is provided beneath the chassis at point "E" Figure 

VIDEO I.F. ALIGNMENT CHART 

DUMMY 
ANTENNA 

SIGNAL 
GENERATOR 
COUPLING 

SIGNAL 
GENERATOR 
FREQUENCY 

CHANNEL CONNECT 
V.T.V.M. 

FIG. 
NO. 5 

ADJUST 
REMARKS 

#1 .001 Pin #1 of V8 25.7 MC 2 DC p robe to Test 
Point "E" D ( Z6) 

Short Antenna connections. To 
avoid distortion in the response 
curve which may be caused by AGC 
action, keep the attenuator of 
the signal generator to a mini-
mum, below 2 volts on the vacuum 
tube voltmeter. Adjust for max-
imum reading. 

#2 .001 Pin #1 of V8 24.7 MC 2 DC probe to Test 
Point " E" 

c (m) 

#3 .001 

High side to 
grounded tube shield un-
floating over con- 
verter tube ( V2). 
Low side to chassis, 

22.7 MC 2 DC probe to Test 
Point " E" 

B (ze 
' 

#4 .001 

High side to un- 
grounded tube shield 
floating over con- 
verter tube ( V2). 
Low side to chassis. 

21.8 MC 2 DC probe to Test 
Point "E" 

A (LB) 

#5 Repeat above operations until no further improvement can be made. 

OVERALL VIDEO I.F. RESPONSE EMPLOYING I.F. CURVE 

DUMMY 
ANTENNA 

SWEEP 
GENERATOR 
COUPLING 

SWEEP 
GENERATOR 
FREQUENCY 

MARKER 
GEN. 
FREQ. 

CHANNEL CONNECT 
SCOPE 

FIG. 
NO. 5 

TOUCH-UP 
REMARKS 

#6 . 001 

High side to un-
grounded tube shield 
floating over con-
verter tube ( V2). 
Low side to chassis. 

24 MC 
10 MC 
Sweep 

20.6 MC 
22.6 MC 
24.3 MC 
25.1 MC 

2 Point "E" 

A Short antenna connections. 
ES Check response curve to Fig. 
C No. 6 and touch up where 
D necessary. 

MODELS M31, Ch. TV17A2; M31R, M32 
M32R, Ch. TV17A3; M33, M34, Ch. 
TV17A4; M41, M42, Ch. TV17A3A; 

M46, M49, Ch. TV17A7  
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DISCRIMINATOR AND SOUND I.F. ALIGNMENT 

Connect two matched 100K ohm resistors in series from Pin #2 of the 6T8 to chassis ground. Fig. No. 7. 

DUMMY 
ANTENNA 

SIGNAL 
GENERATOR 
COUPLING 

SIGNAL 
GENERATOR 
FREQUENCY 

CHANNEL CONNECT 
V.T.V.M. 

FIG. 
NO. 5 

ADJUST 
REMAUS 

#7 . 001 
Pin #1 of 6AU6 

V10 
4.5 MC 
(unmod.) 

2 
Pin #2 of 6T8 and 
Chassis Ground 
(Fig. No. 7) 

F, H' I 

Turn picture control (contrast) 
all the way counterclockwise. 
Maximum reading. Use non-metallic 
screwdriver. 

#8 . 001 
Pin 01 of 6AU6 

VIO 
4.5 MC 
(unmod.) 2 

Move to Point S and 
T, Fig. No. 7 

G 

The correct setting is when the 
VTVM pointer is at zero "cross 
over point." Use non-metallic 
screwdriver. 

R.F. ALIGNMENT 

Remove 1st I.F Amplifier tube V7 before making adjustments L, J, M. 

DUMMY 
ANTENNA 

SWEEP 
GENERATOR 
COUPLING 

MASTER 
OSC. 
(MC) 

MARKER 
GEN. 

FREQ.(MC) 
CHANNEL  CONNECT 

SCOPE 

FIG. 
NO. 5 

ADJUST 
REMARKS 

Two 120 ohm 
#9 carbon res. 

Across ant. 
term. with 
120 ohms in 
each lead. 

207.50 
(10MC sweep) 

205.25 
209.75 

12 
• 

R.F. Test Point 
"N", Fig. No. 5 

Points L, 
J, M 

Adjust to response curve 
- 

Fig. No. 8 with markers 
as shown. 

i„ Two 120 ohm 
#" carbon res. 

Across ant 
term. with 
120 ohms in 
each lead. 

213.50 
211. 25 
215.75 

13 

R.F. Test Point 
"N", Fig. No. 5 

Check all channels to 
see that they have not 
been seriously affectéd. 

201.50 
199. 25 
203.75 

11 

195.50 
193. 25 
197.75 

10 

189.50 
187. 25 
191.75 

9 

183." 
181 .25 
185.75 

8 

177.50 
175.25 
179.75 

7 

85.50 
83.25 
87.75 

6 

79.50 
77.25 
81.75 

5 

69.50 
67.25 
71.75 

4 

#10 
Con- 
tin- 
ued 

Two 120 ohm 
carbon res. 

Across ant. 
term. with 
120 ohms in 
each lead. 

63.50 

57 .50 

61.25 

65.75 
55.25 

3 

259.75 

• 
R.F. Test Point 
"N", Fig. No. 5 

Check all channels to 
see that they have not 
been seriously affected. 

OSCILLATOR ALIGNMENT 

Restore 1st I.F. tube V7 to its socket. If the oscillator seems to be off frequency approximately the same 
amount for a majority of the channels, it is possible to correct them in one step, using adjustment " K" Fig. 
No. 5. Before adjusting " K" move each individual channel oscillator slug ( they are reached through a hole at 
the right of the channel switch shaft), and observe the curve. It should be noted that this is an all-channel 

oscillator circuit adjustment and should not be adjusted for any individual channel. 

DUMMY 
ANTENNA 

SWEEP 
GENERATOR 
COUPLING 

MASTER 
OSC. 
(MC) 

MARKER 
GEN. 

FREQ.(MC) 
CHANNEL 

CONNECT 
SCOPE 

ADJUST 
OSC. SLUG 

 REMARKS 

#11 
Two 120 ohm 
carbon res. 

Across Ant. 
Terminals with 
120 ohm in 
each lead, 

(Use Table in above 
R.F. Alignment Chart) 

Point " E" 
Fig. No. 5 

13 to 
2 incl. 

Adjust to place the sound 
marker as per Fig. No. 9. 
The Video marker should 
fall above 50%. 

Z5 ®c 

26 ®D 

E 
DETECTOR 
ALIGN. TIE 

POINT 

IC)124 

23 

4.5 MC 

22 

TRAP - 

' BENEATH 
CHASSIS 

G-ABOVE 
CHASSIS 

 H-ABOVE 
CHASSIS 

`. BENEATH 
CHASSIS 

CII 

N 

L K 

Cl 

ALIGNMENT POINTS FIG. NO. 5 
FRONT OF CHASSIS TOP VIEW 

L5 

FIG. NO. 6 

FIG. NO. 7 

The following voltages 
that they are subject to 
voltages were taken from 

MODELS 1131, Ch. TV17A2; MJIR, 
M32, 1132R, Ch. TV17A3; M33, 
1134, Ch. TV17A4; M41, M42, 
Ch. TV17A3A; M46, M49, Ch. 
TV17A7 r.OT TO 
ED 

I I MC AT 6DB 

'4.5 MC 
TO --àji 
6 MC 

FIG NO .8 

VOLTAGE SOCKET CHART 

were taken with the line voltage set at 117V. and it must be remembered 
a + or - 20% consideration. The meter used is an RCA VoltOhmyst. All 
chassis ground to the socket pin contacts. 

le-S7XJWID 
MARKER 

45 
MC. 

LIMITS 

VIDEO 
MARKER 

FIG. NO. 9 

FUNCTION TUBE TYPE SCREEN CATHODE GRID PLATE 

Pin Volts Pin Volts Pin Volts Pin Volts 

VI R.F. AMP   6AG5 6 115 7 0 1 -2 5 105 

V2 OSC. MIXER   6J6 7 0 6 -3 1 105 
7 0 5 -2 2 70 

V7 1st I.F. AMP   6AU6 6 150 7 0 1 -2.6 5 150 
V8 2nd I.F. AMP   6AU6 6 150 7 .4 1 -2.6 5 150 
V9 3rd I.F. AMP   6AU6 6 150 7 1.2 1 0 5 150 

Yl XTAL. DET  End of XTAL will be approximately -1. to -3.5 volts. 

V10 VIDEO AMP  6AU6 6 150 7 
7 

pic 0 p 
n.pic 16 

1 
1 

i-1 pc 
n.pic 12 

5 100 

V4 I.F. SOUND   6AU6 6 300 7 155 
1 
2 

155 
155 

5 300 

1 -18 
V5 FM DET. 1st AUDIO  6T8 3 

7 
-16 
0 

8 -.75 2 
6 

-22 
-2 

• 9 60 

VII SYNC. SEPARATOR  12AT7 3 0 2 
pic -25 p 

n.pic -4 
1 65 

8 4 7 0 6 130 

V6 AUDIO OUTPUT   

_. 

6/W5 6 380 2 150 
1 
7 

130 
130 

5 400 

V12 VERTICAL OSC. AND VERTICAL 
OUTPUT  6SN7 3 

6 

0 

16 

1 
V.Hold 
-20 to 
-30 

2 

5 

Height 
60 to 
120 
390 

V16 DAMPER   3W4 3 480 5 370 

V14 HORZ. OUTPUT   6BG6 8 240 3 0 5 -20 

V13 HORZ. AFC AND OSC  8SN7 3 8 1 -22 2 130 
6 0 4 -8C 5 225 

V3 RECTIFIER LOW VOLT   5U4 8 395 Measure at Cl9A 

V15 HIGH VOLTAGE RECTIFIER . . . 1B3 ' 
I 
Cap 1(i' 6,500 volts 19" 12,500 volts 

1B3 cap Voltage is taken with the Anode wire disconnected from the picture tube, and employing 
a kilovolt-meter. 
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C18 11081I111 yED__A 
0141 

le 

T3 it, 

401,0101crimel9111 4044141100 $ELECTS COILS 

6AG5 oR 68c5 

LIA 

• - SO CI 1/11. 
COUTROL 

• O 

C2 C4 
120 

Cl 112 
.5-1 4411 

450 V 

lti 

13 
Co, 

LI u,, 

R3 
101 

Sit 

5U4G 
LO RECt 
V3 

This print applies to the following MUNTZ chassis: 

Chassis Model No. 17A2 above serial No. 71440 

Chassis Model No. 17A3 above seriol No. 85000 

Chassis Model No. / 7A4 above serial No. $7629 

On oil Chassis Model No'. 17A3A I7A7 

• C19* • C200 

± 44:0J4 114 44:41 
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05 
4/00 
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itt 
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/ II 
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060 
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VI7 
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ANT. TERM. BD. 

HOP .HOLD 
(R 65) 

6W4 GT 

76 

HOP. OSC. 
COIL 

ION TRAP 

83-CT 

65N7-CT 
VI3 

;I VOLUME(R20A) - CONTRAST(1120g 

1-1 

Ny. TRANS. 

6BG6-G 

e 
o 
TB1 

SPEAKER 

o 

JI 

(.0  

VERT LIN. 

R52 

VERT SI ZE 
0 
R57 

FOCUS 

0 
R13 

HORARANGE 
C65A 
& 

NOR. DRIVE 
C65B 

MOR.LM. 
LI3 

RESISTANCE OF VARIOUS COMPONENTS NOT GIVEN ON DIAGRAM 

Focus Coil (L8) LC-0050 
16" 385 ohms 
19" 400 ohms 

Peaking Coil (L9) LC-0038B 
Blue 170 Mil-H. 9. ohms 

Peaking Coil ( L10) LC-0041B 
Yellow 400 Mil-H. 15. ohms 

Peaking Coil ( L11) LC-0044B 
Green 280 Mil-H. 12. ohms 

Horizontal Linearity Control ( L13) LR-0019 
18. ohms 

Power transformer ( Ti) TP-0018 
Primary 1.2 ohms 
H.V.S. 75. ohms 

Audio Output transformer (T2) TO-0019 
Primary 600. ohms 
Secondary .6 ohms 

Vertical Output transformer ( 13) TO-0018B 
Primary 16" 750. ohms 
Secondary 10. ohms 

Vertical Output transformer ( T3) TO-0023 
Primary 1,„ 900. ohms 
Secondary ' 7. ohms 

Yoke Coil (T4) LC-0048 
Horiz. Term. ( 1 - 3) 8.5 ohms ( T4B) 
Vert. Term. ( 4 - 6) 50. ohms (T4A) 

Vert. Blocking transformer ( T5) TO-0022 
Primary 170. ohms 
Secondary 1000. ohms 

Horiz. Osc. Coil (T6) LO-0035A 
Terminals 

A - F 80. ohms 
C - D 45. ohms 
A - C 22. ohms 

Horiz. Output transformer (T7) TO-0020 
Terminals 

1 - 2 140. ohms 
2 - 3 16" rect. 200. ohms 
4 - 5 8.5 ohms 
5 - 6 .5 ohms 

1B3 Filament 1 turn 
Horiz. Output transformer ( T7) TO-0021 

Terminals 
1 - 2 
2 - 3 16" round 
4 - 5 
5 - 6 

1B3 Filament 

180. ohms 
180. ohms 
9.5 ohms 
.5 ohms 
1 turn 

Horiz. Output transformer 
Terminals 

1 - 2 
2 - 3 19" 
4 - 5 
5 - 6 

1B3 Filament 

(T7) TO-0024 

130. ohms 
400. ohms 
11. ohms 

.5 ohms 
1 turn 

Crystal Detector ( Y1) CX-0027 
forward Resistance: Reject if below 
30 ohms and above 250 ohms. 
backward Resistance: Reject if below 
200 K ohms, above 2.5 megohms. 

Trap 4.5 MC ( Z2) LO-0036A 
Primary 1.5 ohms 
Secondary 1.5 ohms 

Discriminator Coil ( Z3) LI-0044 
Terminals  

1 - 2 4. 
3 - 4 .8 
4 - 5 .8 
3 - 5 .8 

I.F. Coil ( Z4) LI-0040A 
Primary 
Secondary 

I.F. Coil ( Z5)'LI-0041A 
Primary 
Secondary 

I.F. Coil ( Z6) LI-0042A 
Primary 
Secondary 

INSTALLATION, OPERATION AND 
SERVICE DATA 

LINE VOLTAGE: This receiver is 

designed for operation on 105-125 . 
Volts; 60 Cycles, Alternating Current 
(AC) only. 

POWER CONSUMPTION IN-
CLUDING RECORD CHANGER: 
115 Watts. 

TUNING RANGE: 

Broadcast 

Band: 

F-M Band: 

540 to 1650 Kilocycles 

(182 to 555 Meters) 
87.5 to 108.5 Megacycles 
(2.7 to 3.4 Meters) 

During the alignment procedure all 
adjustments should be made under the 

following conditions: 

(A) Line voltage set at 117 Volts 
AC. 

(B) Volume control at maximum posi-
tion. 

(C) Tone control set at extreme left 
position (Treble). 

(D) Minimum input from the signal 
generator. This procedure should be 
adhered to, otherwise adjustments will 
be broad, due to the action of the 

automatic volume control. 

Model M34 Cabinet Style Console 
TV Chassis-TV17A4 
Radio Chassis-8FM34 

Record Player Chassis-100 

laiinES:The Tubes used, and their 
functions, are as follows: 

12AT7 R-F Amplifier and Mixer (F-M) 

6BE6 A-M ConverterandF-M Oscillator 
6BA6 1st I-F Amplifier (A-M & F-M) 

C34 - 
BC 05C 
1650 KC 

CI 1 ---
ru 05C. 
1013.5 MC 

C36 - --
BC TRIMMER 

1500 KC 

Co -- - 
FM RF 
105 MC 

6BA6 

6AL5 
6AV6 

6V6GT 

5Y3GT 

ohms 
ohms 
ohms 
ohms 

.3 ohms 

.3 ohms 

.3 ohms 

.3 ohms 

.3 ohms 

.3 ohms 

2nd I-F Amplifier (F-M) 
F-M Detector 
A-M Detector, A.V.C. and Audio 
Amp. 

Beam Power Amplifier 
Rectifier 

Tci 

[ 

4556C 

4556C 

72 

13 

65 7 MC 

TUBE AND ADJUSTMENT LOCATION DIAGRAM 

MODELS M31, Ch. TV17A2; M31R, M32, 
M32R, Ch. TV17A3; M33, M34, Radio 

8FM34, Ch. TV17A4; M41, MU, 
Ch. TV17A3A; M4ó, M49, Ch. TV17A7 
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1 V 

CI 

5000 
FM SPIGLE WIRE 
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VI 
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SIMMER 
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)FM DIPOLE ANTENNA 
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22 

L2 
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5000 

-= 

24 

•70K 

7 
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RD 
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C2 
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O 
C6A 

5000 

C7 
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-- 
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1K 

o 191 
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O • 

•  

13 

R6 
4700 
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\ IW 
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16 
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REAR WAFER 

LO 

10 

3:-

74 
AM-LF 

i  

CCA GCE, 

5.,( tik 30 

§R7 

4700 

1 

1 

I_1 (2) 

2 

§ R8 
470K 

02 

,s7 EM -AM 

IF AMP 

6846 255 

1 .000 

RII 
RID 
lU 

SECTION I 
FRONT WAFER 

R28 l• 
27 F., L7 

9 

C30 

829 
22K 

130V. 

• 
7 

V? 
FM -OSC 

EICCONM 

68E6 

\ 230 
600 0 

. r cs ,c a ) 
,‘1:4 y  

R3I \\ 

C32 
5 C33 

.02 

0000 

27 

VS 

DID FU 

1FAmP 

6BA6 

1IDA 
220 

00 C 24 
_LOS - 200v. 

73 

Ei 
pet g 1 

Li! _i__  

O 

VO 
DEIS SOC 

I 57 AUDe 4m13 

032 , 
220 3.38 

64V6 

7 126 O2 -6001, 

1 .20 

TONE 
CON7 

,e 

2 

(C25 

223 

37011 

04 

FM 

DETECTOR 

6AL5 

6 

06 

POWER 
AMPLIFIER 

6V6GT 

3 

5 

.005 -600v 

2 V-

232lU  

O 
O 

O 

SECTIONI 

REAR WAFER 

mv 
233 
5.66 

 te.J\A/32--4,1  

7 

C28 
4810 
50A 

TEST 

PONT 

16 
OUTPUT 

260v. TRANS. 

1-C29 : 
-1005: 
600V.. 

I V 

330K J• 
224 mnir,13,0 

,r 270 20MFD. 
IW-  25V. 

6 
2K 

227 

82K 

PHOMD. 
SOCKET 

O 

\\ SECTION 2 
FRONT WAFER C35 

470 

Li N \ 

O 
L 8 . C9A C34 

C36jr:X c 

1 1  o 

ALIGNMENT CHART 

275V 

L9 
000 

'I. 
C378 200 

20MFD C37A 

4508 GI 4500T n mi 0 
/ 

295v 2 

e 

fi 

4 

v e 
RECTIFIER 

5 Y 3 

g M1,101 I s39 

4 3 

77 
POWER 

TRANS. 

I- C385 
5000 

C3881. _I_ 

PHONO 
MOTOR 

5W1 SOCKET 

ON -OFF SWITCH 

GANGED TO 

VOLUME CONTROL 

O 

MODEL M34-8FM34 SCHEMATIC DIAGRAM 

STEP 
CIRCUIT RECEIVER 
ALIGNED DIAL AT 

SIGNAL GENERATOR 

TYPE FREQ. CONNECTIONS TYPE 

B.C. Band 
1 B.C.I.F. 

Max. Freq. 
Preferred 

Method 
2  

Alternate 
Method 

2  
Preferred 
Method 

3  
Alternate 

Method 
3  

Preferred 
Method 

4  
Alternate 

Method 
4  

Preferred 
Method 

5  
Alternate 

Method 
5  

6 

I.F. 

F.M. 

Det. 

F.M. 

08C. 

F.M. Band 

Max. Freq. 

F.M. Band 

May. Freq. 

F.M. Band 

Max. Freq. 

F.M. F.M. Band 

R.I. 105 NC. 

B.C. 
OSC. 

B.C. Band 
Max. Freq. 

B.C. Band 
1500 KC. 

A.M. 

F.M. 

455 KC 
30% Mod. 

10.7 MC. 
30% Mod. 

R.F. or A.M. 

F.M. 

10.7 MC. 
Und. 

10.7 MC. 
30% Mod. 

R.F. or A.M. 

F.M. 

10.7 NC. 
Und. 

108.5 MC. 
30% Mod. 

R.F. or A.M. 

F.M. 

108.5 NC. 
(hued. 

105 MC. 
30% Mod. 

R.F. or A.M. 

A.M. 

A.M. 

105 MC. 
Unmod. 

1650 KC. 
30% Nod. 

1500 EC. 
30% Mod. 

Rear B.C. Section Of 
Variable Condenser 

High Side Through 

.005 Kr. (Approx.) Cap 

To Pin 7 Of 12AT7 

Each Side Of Gen. 

Output Through 

150 OHM Resistor 

To F.M. Ant. Terminals 

Rear B.C. Section Of 
Variable Condenser 

Each Side Of Gen. Output To 
2 Or 3-Turn Loop ( 1 Foot Dia.) 

Several Feet From Ant. 

Output 

Output 

METER 

CONNECTIONS 

Across Voice Coil 

Across Voice Coil 

ADJUST 
METER 

INDICATION 

D.C. 
V.T.V.M. 

Negative To Pin 7 Of 
6AL5; Positive To Ground 

Top & Bot. 
Of T4 & T5 

Top & Bot. 

Of Tl & 72; 

Bot. of T3 

Max. 
Output 

Max. 
Output 

Max. 
Deflection 

Output Across Voice Coil 

Output 

Neg. TO Junction Of 8.2E 
Resistor At 6AL5; Poe. TO 
Junction Of R15 & C17. 

Across Voice Coil 

D.C. 
V.T.V.M. 

Negative- it' Pin 7 Of 
6AL5; Positive To Ground 

Top 

Of 

T3 

Trimmer 
On Top 

Center Of 
Var. Cond. 

(C11) 

Max. 
Output 

Zero Between 
Two Opposite 
Polarity Peaks 

Max. 
Output 

Max. 
Deflection 

Output Across VoiceiCoil 

D.C. 

Output 

Output 

Negative TO Pin 7 Of 
6AL5; Positive TO Ground 

Across Voice Coil 

Across Voice Coil 

Trimmer 
At Rear Of 
Var. Cond. 

(C10) 

Trimmer At 
Front Of Var. 
Cond. (C34). 

B.C. Trim. At 
Rear Of Var. 
Cond. (C36). 

Max. 
Output 

Max. 
Deflection 

Max. 

Output 

LOUD 
SPEAKER 

MODEL M34, Ch. TV17A4, 
Radio Ch. 8FM.34 

E.Kilohms FU-I.F..10.7MC 
M-Megohms AM- 1.1..45511C 

All Condensers Shown In MMF. 
All Condensers 500V. Except As Shown. 
All Resistors 1/4 Vitt Except As Shown 

BAND-SWITCH POSITIONS 
Counter Clockwise. . . FM (87.5-108.5MC) 
Center  AN (540 - 1650KC) 

Clockwise Phono. 

BAND-SWITCH IN FM POSITION. 

PARTS LIST 

ID LI-9001 AM - I.F. Transformer (C-1.445-3) 
cm LO-9001 BC - Oscillator Coil  (C-1.436-2) 
eLl -9002 FM - LT. Transformer (C-1.446-2) 
e LI-9003 FM - I.F. Transformer (C-1.446-3) 
eLI -9004 Ratio Detector Transformer 

Can Height 2i" (C-1.524) 
LI-9004 Ratio Detector Transformer 

Can Height 1-15/16"  (C-1.542-1) 
0)1C-9001 Filament Choke  (B-1.501) 
)LC-90O2 RF Choke - IF Plate (B-1.512) 

2t1C -9003 RF Choke - Osc. Cathode (B-1.535-1) 

ItLC - 9004 RF Choke - RF Cathode (B-1.535-2) 
alt1.0-9002 FM Oscillator Coil  (B-1.538) 
CMIJ,9001 FM - RF Grid Coll (6-1.539) 
(IZAN-9001 BC Loop Antenna (>1.540) 
CC:lac-9005 Modulator Plate Choke (8-1.536-1) 

GEC LC-9006 Parasitic Suppressor  (B-1.536-2) 
12tCW-9001 Variable Condenser  (C-2.222) 
Catre9001 Volume Control & Switch. (C-8.201-11) 
Ele,)VC-9002 Tone Control   (C-8.201-12) 

60 CYCLES ar TO-9001 Output Transformer  (C-9.241-3) 
AC ONLY CUD TP-9001 Power Transformer  (D-9.248) 

Cat LC-9007 Filter Choke (C-9.255) 
ml SW-9001 Band-Switch  (C-8.228) 
1ED SI-0014 10" Speaker .   
IM CC-9001 Dual Shields. Ceramic 

Capacitor (8-4.125-1) 
Gup CE-9001 Dry Electrolytic Capacitor 

Unit  (C-5.421-7) 
CE-9002 Electrolytic Capacitor (C-5.430) 

Gm CF-9001 Ceramic Trimmer . 7 to 

3.5 oaf (B-4.118) 
CJI AN-9002 Cabinet Antenna for FM  

RECORD CHANGER: Webster Chicago Model 
100, See Pages RCD.CH.21-1 through 
RCD.CH.21-10. 

Notes: 
1 - TO= Volume Control Fully Clockwise. 
2 - Maintain Signal Input Low Enough To Have Less Than 2 Volts Across Meters. 
3 - Unless Otherwise Noted, Connect Loy Side Of Signal Generator To Chassis. 
4 - Unless Otherwise Noted, Set Variable Condenser To Minimum Capacity (Max. Freq.) 
5 - Use Proper Tool Por Small I.F. Trans. Adjustments - I.E., . 150 Dia. Bakelite With Blade . 075 Thick. 
6 - Maintain 60 Cycle Line Voltage At Approx. 117 Volts. 
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The position of the fuse from beneath the chassis is being moved to up in-
side the high voltage compartment. The fuse may now be reached by simply 
removing the inter-lock assembly. 

The practice of holding a screw driver close to the high voltage winding 
of the high voltage transformer should be discontinued. This was done by 
men in the field to see if the high voltage winding was working, but this 
is what takes place. A light corona condition exists between the high volt 
age winding and the screw driver blade. The corona breaks down the insulat 
ion on the high voltage winding ( although it cannot be seen by eye) and a 
week or two later the transformer must be changed. TO TEST THIS PART, USE 
A CONTINUITY METER AND CHECK BETWEEN TERMINALS 1-2 AND 2-3. 

The following parts are to be used only in the #TV17A7 chassis, all other 
parts are the same as in the main parts list: 
SYMBOL DESCRIPTION PART NO. 

Backboard for M43, M44, M46 BP-0122-1 
Spacer Bracket - Tube Mtg. 20" rect. BR-0127 
Bracket for Pix Tube Band BR-0128 
Bracket Tube stop BR-0129 
Kinescope Cable Assy. H.V. CA-0107-1 

C73 Capacitor - 56µµfd. - 1000 V. CC-0079 
C2 Capacitor - 5µµfd. - . 5µµfd. Zero Temp. Coeff. CC-0081 
2 Capacitor - . 001 µfd., min. Ceramic CC-0082 

Capacitor - 120 pfd., 5% Ceramic -750 Temp. Coef.CC-0083 
c6 Capacitor - 100 µµfd., Ceramic -750 Temp. Coeff. CC-00H1 
07 Capacitor - 10 µµfd., 5% Ceramic -750 Temp. Coeff.CC-0085 
c8 Capacitor - 20µµfd., Ceramic Zero Temp. Coeff. CC-0086 
no Capacitor - .5 to 3 µµfd., Tuning CC-0037 
C13 Capacitor - 10 µµfd., 5% Ceramic Zero Temp. Coeff. CC-0089 
074 Capacitor - 500 µµfd., Ceramic - HiV. 20KV - DC CC-0020 
C14 Capacitor - Mica - 120 µfd. 10% CM-0042 
C50 Capacitor - Paper - . 05 µfd. 1000V. DC CP-0044 

Cabinet - Consolette - 20" Walnut cw-on30-1 
Cabinet - Consolette - 20" Mahog. CW-0030-3 
Cabinet - Consolette -20" Blonde CW-0030-4 
Cabinet - Console 19" Walnut CW-0027-1A 
Cabinet - Console 19" Mahog. CW-0027- A 

Cabinet - Console 19" Blonde CW-0027- LAGermanium ( 1N60) CX-0028 

Bezel - 19" Rd. Fixed M44, M45 ES-0028 
Mask - 16" Rd. use with 19" Rd. Bezel Fixed M45 ES-0031 
Mask, Plastic - 19" Rd. Fixed - M44 ES-0032 
Mask 20" rect. M46 ES-0033 
Bezel - 20" rect. M46 ES-0034 
Felt Strip - 16" rect. or 16" round FB-0007 
Felt Strip - 17" rect. or 19" round FB-0007-1 
Felt Strip - 20" rect. FB-0007-2 
Insulator - Mtg. HIV. Socket IN-0098 

L14,L15,L16 Choke Coil - 1µH Lc-0054-1 
L8 Focus Coil - 17A7 20" rect. LC-0052 

Band - Fix Tube - 20" rect. MP-0);h8 
Nut - #10-32x3/8 - 20" rect. NT-0034 
Packing Carton - Console PC-0026 
Packing Carton - Chassis TV17A4 PG-0027 
Knob, Ring, Compression PR-0170 
Knob, Spacer Sleeve PR-0171 
Strip - Fix Tube Band - 20" RE-0043 

R76 Resistor - 68,0002 2 W RC-6302-12 
R82 Resistor - 470,00OP 1/2 W. RC-4703-21 
R83 Resistor - Candohm, 32,0O02 10 W. RW-0037 

Screw - #10-32x3/8" Hex Hd. SC- 7503 
Screw - #10-32x1" Rd. Hd. SC-2039 
Spring - Tube Mtg. 20" SP-0149 

SYMBOL 

T7 

DESCRIPTION 

Transformer - Horiz. Output 19", 
Tube, Kinescope - 17" rect. 
Tube, Kinescope - 17" rect. 
Tube, Kinescope - 20" rect. 
Mounting Block - 20" rect. 
Mounting Block - 17" rect. 
Glass Front - 20" 

PART NO.  

20" TO-0024 
17BP4A 
17AP4A 
20DP4 
WE-o148 
WE 
WG-0011 

THE FOLLOWING CHANGES MAY BE FOUND IN CHASSIS MODELS #17A2 - #17A3 
#17A4 - #17A7. THEY BRING THE ATTACHED DIAGRAM UP-TO-DATE. 

On Chassis Models #17A4 - #17A7, an 820 ohm resistor 2 watt is in 
parallel with R12 focus circuit; in other words, only used on the 19" 
and 20" tubes. 

This schematic pertains to the chassis employing a 6AG5, 6B05, 60B6, 
instead of a 6AU6 as the 1st I.F. Amp. 

1ST /Ar. AMP. 

5 

»are Wire 

WN-GRK 
Wire 

If 

This schematic pertains to the chassis employing a 6F8G tube instead 
of a 12AT7 Sync. Separator. 

4-I 

.01 400 

10K 
2.2 

6.8K M 
lw 

6F 8G 

3 
CAP 

1,;: 3.9K 

470K 

.05 

11 4  

R48 
12K 

1 WATT 

I 8.2K 

c64 

Invnf 
22K 

.0001 
CÓ 

150Y INTEGRATOR 
MODELS M31, Ch. TV17A2; M31R, M32, 
M32R, Ch. TV17A3; M33, M34, Radio 
Ch. 8FM34, Ch. TV17A4; M41, M42, 
Ch. TV17A3A; M46, M49, Ch. TV17A7  
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With reference to MUNTZ chassis models 10A or 17A early series. 

COMPLAINT No. 1: 
• No. 2: 
• No. 3: 

Fold over at bottom of raster. 
Lack of vertical height. 
Pear shaped test pattern. 

Any one of these three conditions can exist in the wax impregnated trans-
former. In getting the feel of doing the following work, we suggest you 
use a TV with a waxed transformer. 

PARTS AFFECTED - Vertical output transformers part numbers TO-0018 A, B, 
or TO-0023, A, B, C. 

TOOLS NECESSARY - Pair of Vise gripping pliers of the type generally used 
in garage work having unusual squeezing power. 

MODELS M30, Ch. TV16A1; M31, Ch. 
TV16A2; M31R, M32, Ch. TV16A3, 
Early; M31, Ch. TV17A2; M31R, M32, 

#4. Isolation resistors R30-R32 & R35 ( old schematic) will be replaced 
with choke coils L14-L15 end Llu and in production in- the near fut -11-3 2 R , C 11 . TV17A3; el-33, 11- 1-

TECHNICAL - The technical reason for these difficulties is the variations 
in the tiny air gap between the & E section of the laminated 
core, and you may adjust this gap by doing the following. 
Late chassis models 17A have a fixed gap. 

OPERATION: Tune in a test pattern, use a crayon pencil and mark a refer-
ence line at the top and bottom of the test pattern. The re-
sults of your work can then be easily observed. 
To correct complaints No. 1 and No. 2, squeeze and compress 
the laminations very tightly, particularly at the sides of the 
channel shell container to permanently hold the laminations a 
little closer together. ( tight stack) See Fig. A. Squeeze at 
positions A and B. After every adjustment, observe the test 
pattern end correct V. Height and V. Linearity control settings. 
Repeat above until best results are obtained. 

To correct complaint No. 3, it will be necessary to unsolder the wires 
and remove the transformer from the chassis. Place a heavy weiL.ht beneath 
the transformer end rap the transformer with a hammer as shown in Fig. B, 
position C. This will reduce the air gap between the I & E lamination 
stack. 

Another way, is to place the transformer in a bench vise and squeeze it. 
Fig. D. Restore the transformer to the chassis by means of 6-32 by l-4" 
nuts and bolts and lock washers. Before tightening, place a piece of 
light stiff cardboard ( such as used on beck of a paper tablet) between 
the transformer end the chassis pan. When tightening the Lolts, the lit-
tle piece of cardboard act as a 1. uttress and permanently held the I 
& E stack tightly together. 

#1. Adding resistor R83 to the circuit permits us to use filter cond-
ensers -ith a working voltage of 450 volts instead of 500 volts. 
The 450 volt condensers are more commonly used in the industry and 
therefore easier to produce. 

IMPORTANT: When you have an occasion to use a 450 volt filter con-
denser for repair purposes on a chassis that previously had 500 volt 
filter condenser, be sure to add the resistor R33. 

#2. As e temporary deviation due to the scarcit; of rc. ,,, An tubes on 
the 'market, for the next 5000 chassis the factory will use a No. 
6AG5 tube in place of a No. 6AU6 at the 1st I.F. Amplifier stage. 
When they are in the chassis, the tube layout sticker will he chan-
ged accordingly. The I.F. curve will maintain its usual shape in 
marker positions. A slight improvement will be noticeable in I.F. 
sensitivity amounting to about 2db. Otherwise everything is equal. 
We hsve drawn an ( x) on the wire necessary to eliminate when the 
No. 6AG5 tube is present. In other words, we have removed the buss 
ground wire from pin #2 to ground when installing the 6AG5 tube. You 
will remember, the 6AG5 tube has pin #2 dc pin #7 connected internally 

#3. This pertains only to chassis Models 17A4 and 17A4A which are the 10 " 
round glass picture tube chassis. Across resistor R12 ( 320 ohm 2 
watts) is soldered a 2nd ( 320 ohm 2 watts) resistor R84 in parallel. 
So doing improves the focus on the 19" model. 

e 

ure. Please watch for them. The new choke coil looks like a res TV17A4; Cll. TV:174A 
istor sa it is housed in the resistor type of coating. The DC re-
sistrnce will measure . 3 ohms. The part number for this choke is 

LC-0054-1 and is a 1 microhenry choke#4 

FIG-A  

FIG- C 

V/ SE 

AIR GAP 

E3 

IMPROVED HORIZONTAL STABILITY 

A change in parts placement took place in chassis models 
17A2 above serial number 41,369 
17A3 above serial number 52,256 
17A4 stove scrial number 57,135 

The 2 Watt resistor 512 in series with the focus control has 
been moved away from beneath the transformer T6 ( Horiz. Osc. 
AFC) and away, from the . 01 mfd. condenser C62. Heat radiated 
from the resistor was rising into the condenser and Horizont-
al oscillator coil - effecting the stability of those parts. 

Early production receivers may be modified by moving the 
resistor as shown in the following sketch. 

VISE 

JAW 

I(' Was empty 

lk .2. Term-Strip 

ADO 
JUMPER-lb 

Move the 820 
Ohm resistor 
from here 

To here 

T6.. 

le FOCUS 
CONTROL 

N 
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HIGH VOLTAGE POWER SUPPLY ( 170 B) 

H.V. POWER SUPPLY- SCHEMATIC 
H.V. POWER SUPPLY- DIMENSIONS 
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MODEL PT 300 

MODEL PT200 
"THE IRVINGTON" 

PICTURE 

INPUT 
IMPEDANCE 

SERVICE NOTES 

MODEL PT300 
CHASSIS PT200 "THE MT. VERNON" 

The NORELCO console television receivers MODEL PT200 and MODEL 
PT300 employ a television chassis of the most advanced design, in con-
junction with the new MODEL 170 NORELCO PROTELGRAM TELEVISION SYSTEM. 
19 tubes, 3 rectifiers, I picture tube and I germanium diode are used. 

SPECIFICATIONS 

13" x Hi" ( 235 Square inches) with rounded corners, on a flat, trans-

slucent screen. 

300 ohm - balanced. 

FREQUENCIES IF- 21.25 Mc., Intercarrier 

POWER 
SUPPLY 

PRCTECTION 
CIRCUIT 

OPERATING 
VOLTAGE 

sound - 4.5 Mc. 

The High Voltage for the anode of the 3NP4 picture tube 

is obtained from a Norelco H.V. Unit Model 170B. 

To prevent accidental damage to the screen of the 3NP4 picture tube in 
the event of deflection circuit failure, a special protection circuit 
is incorporated in the chassis. ( See sheet 3 ) 

H0-120 volts, 60 cycles 

MAX. POWER 225 Watts 
CONSUMPTION 
MAX. 3.0 Watts 
AUDIO POWER 

SPEAKER 

TUNING 
RANGE 

TUBE 
COMPLEMENT 

8" PM 

Commercial television channels 2-13, inclusive. 

V] 
V2 
V3 
V4 
V5 
V6 
V7 
V8 

% V9 

% V9 
'AVM 

'/2V] 

RE Amplifier 6AG5 

Oscillator - Mixer 6J6 
1st IF 6CB6 
2nd IF 6CB6 
3rd IF 6CB6 
Video Detector & AGC 6AL5 
Vidéo Amplifier 6AG7 
Picture Tube 3NP4 
DC Restorer & Sync. Separator I2AU7 

or 

Sync. Phase Inverter 6SN7 
Horizontal Sweep Failure Protector 12AU7 

or 

Vertical Sweep Failure Protector 6SN7 
MODELS PT200, The irvIngton: 
PT300, The Mt. Vernon; Ch. 
PT200  

r-
r-
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PROTELGRAM 
H.V. POWER 

SUPPLY 

GERMANIUM 
DIODE 

FUSES 

VII 
% VI2 

% VI2 
V13 

VI4 
V15 
V16 
V17 

V18 

VI9 

( V20 
( V21 
( V22 
( V23 

CRI 

FI 
F2 

Ratio Detector Driver 
Ratio Detector 

1st Audio Amplifier 
2nd Audio Amplifier 

Low Voltage Rectifier 
Horizontal Phase Detector 

Vertical Sweep Oscillator & Output 
Horizontal Sweep Oscillator & Saw 

Generator 

Horizontal Output 
Horizontal Damper 

Rectifier 
Rectifier 
Oscillator 
Regulator 

Vertical Sweep Failure Detector 

6BC5 or 6AG5 
618 
or 

6S8 
6AQ5 
or 
6V6GT 
5U4G 
6AL5 
6SN7 
12AU7 
or 

6SN7 
6BG6-G 
6W4-GT 

1B3-GT 
]B3-GT 
6L6G 
6V6-GT/G 

1N34 

Line Fuse, slow blowing, 2.5 amp. 
Horizontal Deflection Protection, . 25 amp. 

CIRCUIT DESCRIPTION 

The PT200 television receiver chassis employs a balanced 300 ohm antenna 
input circuit. The 6AG5 RF stage is inductively coupled to the 6J6 mixer. Tun-
ing of the RF amplifier and mixer grid circuit is accomplished be means of 
capacitor and coil switching using a turret- type tuner. ( for RF alignment see 

sheet ) 

A three- stage network IF amplifier using 6CB6 tubes amplifies both sound 

and video signals. The video detector is a 6AL5 diode with the other section 
used as an automatic gain control ( AGC) rectifier. The AGC voltage is applied 
to the RF amplifier and to the first two IF stages. The video amplifier uses a 
6AG7 with a variable cathode resistor serving as a contrast control. The con-
trast control setting also determines the amount of automatic gain control 

voltage applied to the preceeding stages. 

The 4.5 Mc. intercarrier sound signal is taken off the plate of the 6AG7 

video amplifier and applied to a 6BC5 ratio detector driver. The triode section 
of this tube is used as the first audio amplifier and a 6A)5 tube is used as 

the audio output amplifier. 

DC restoration and sync clipping is accomplished in the picture tube 
grid by means of one diode- connected section of a 6§N7. The other triode 
section .of this tube is used as a sync signal phase inverter which supplies the 

two phases of sync signal requires to operate a 6AL5 horizontal phase detector. 
This horizontal phase detector compares the horizontal sync signal with a pulse 

obtained from the horizontal output transformer and produces a suitable DC 

control voltage to provide automatic frequency   

control of the Porter type horizontal oscillator which uses a 12AU7 
or 6SN7 tube. The horizontal oscillator uses a I2AU7 or 6SN7 tube. 

The horizontal oscillator and saw generator is coupled to a 6BG6 

MODELS PT200, 
PT300, Ch. PT200 

horizontal output stage and an output transformer. A 6W4 horizontal 
damper tube is employed. A 6SN7 serves as a vertical oscillator and 

amplifier in a stabilized blocking tube oscillator. 

The low- voltage power supply uses a 5U4 rectifier tube. The 
focus coil is in series with the low- voltage power supply with a 
suitable shunting resistor as a focus control. The power supply 

transformer primary is fused and interlocked. 

PROTECTION CIRCUIT 

Incorporated in the chassis is a protection circuit to prevent line 
or spot burns on the face of the 3NP4 tube caused by failure of the 
horizontal or vertical deflection circuits. One half of V10-6SN7 or 
I2AU7 is used as a horizontal sweep failure protector and the other 
half is used as a vertical sweep failure protector . 

The horizontal protection circuit uses the same pulse employed for 

horizontal comparison in the horizontal phase detector 6AL5. This pulse 
is driven into the grid of the triode sections of a 12AU7 or 6SN7 ( V10). 

The pulse time constant is so arranged that as lorsg as the driving pulse 
is present, the tube conducts. 

The plate circuit is connected to the low side of a brightness potent-
iometer ( R39) which, while the tube conducts, acts as a series resistor 
of approximately 12,000 ohms. When the pulse is removed ( horizontal 
oscillator failure) the tube fails to conduct and presents an infinite 
resistance, allowing the brightness voltage to go up to 150 volts thus 
biasing the tube resulting in no beam current. 

A 1N34 eermanium diode acts as a peak rectifier on the secondary side 
of the vertical output transformer producing approximately 25 volts 
used to bias beyond cutoff the other triode section of V 10. 

The plate section of this tube is connected in parallel with the 2nd 
section of the horizontal sweep oscillator tube V17 - 6SN7. When a 

vertical signal is present, the protection tube presents an infinite 
impedance across the horizontal sweep oscillator and has no effect on 
its oscillation. It the event of a vertical failure, there is no neg-
ative voltage on the grid of the protection tube. The tube then conducts 
and acts as a shunt resistor of approximately 5,000 ohms connected in 
parallel with the horizontal sweep oscillator. This stops the horiz-
ontal sweep oscillator and thus throws the horizontal sweep failure 
protector tube into operation as explained above. 

DESCRIPTION OF THE PROTELGRAM UNITS 

HIGH VOLTAGE POWER SUPPLY ( 170B) 

This unit supplies the 25 Kv required for the anode of the 3NP4 tube. Over-
all outer dimensions are: 7- 1/8" x 5-3/4" x 9" high, except for the flat 
mounting feet. The weight of the unit is 5 lbs. The unit is very stable and 
has regulation characteristics matched to the requirements of the 3NP4. It 
is shielded. 

1» 

N 
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DESCRIPTION OF THE CIRCUIT 

The tubes employed are: 

1 - 6L6G 

2 - 1B3GT 

1 - 6V6GT 

Oscillator 

Rectifiers 
Regulator 

The 6L6G operates as a normal continuous oscillator at a frequency of 
approximately 28 kc. The plate winding of the oscillator forms a sect-

ion of an auto- transformer winding which steps up the oscillator output 

voltage to the order of 12.5 Kv peak. The two 1B3GT rectifiers are used 
output voltage at no load 

24.5 Kv and drops to 23.5 

in a voltage- doubling arrangement so 

with the regulator tube in operation 
Kv at 200 Microamperes. 

that the 

is about 

The output voltage regulator tube is a type 6V6GT. Its plate and screen 
are electrically connected, and are supplied from an additional wind-

ing on the high voltage transformer. Bias on its grid is dependent on 
the amount of beam current drawn by the 3NP4, siace it is developed 
across a 300,000 ohm resistor in series with the plate of one of the 

1B3GT tubes. The regulator operates as a variable load on the oscillator. 
Higher beam current generates higher negative bias on the regulator tube. 

Therefore it absorbs less power, so that the output voltage of the 
oscillator/voltage doubler system tends to remain more nearly constant. 

CI .01 MFD 600V. 
C2 . 1 PAFD 400V 
C3 500 We 20KV. 
04 .01 kw() 400V. 
C5 . 1 lifFD400V. 

© John Ir. Rider 

RI 33 K * I0% IW 
R2 220 * 10% 2W 
R3 560 ± 10% .5W 
R4 47 K ± 10% .5W 
R5 820 * 5% IW 
Re 3.3 *10% .5W 
R7 3.3 *10% 58/ 
Re 300 K * G% 
R9 1.5 Al * 20% IW 

II KV 
TO OROUND 

6V6GT 

VOLTASES MEASURED WITH 
WITH RESPECT TO 

0- AT NORMAL 
PICTURE CURRENT OF (SO /LAMPS.) 

6V6-67 

PROTELGRAM 

HIGH VOLTAGE POWER SUPPLY  

170—B  

R9 

OUTPUT 
25KV 

BROWN 

BLACK 

YELLOW Itz 

1350V 

RED 0+ 

- ST_ 
183-8T 

As the regulator tube approaches cutoff, its effect continues to de-
crease until the output voltage of the system begins to follow an unre-

gulated curve, and the output voltage starts to fall. This arrangement pro-
vides a safety device for the 3NP4 which prevents injury due to severe 

overloads at high voltage, forms a protection agai ,Ist external short 

circuit, and also reduces the shock hazard to personnel. There is also 

a protective resistor in series with the anode lead at the connector. 
This has a value of 1.5 megohm. 

Extreme care, however, must be exercised when working on the high volt-

age circuits. A good practice when working with such circuits is to keep 

one hand in a pocket while working only with the other. 

3NP4 CATHODE-RAY TUBE 

GENERAL CHARACTERISTICS 
ELECTRICAL 

Heater Voltage: 
Heater Current: 

Focusing Method: 

Deflecting Method: 

Maximum Deflection Angle 

Gun: 

Phosphor: 

Fluorescence: 

Persistence: 

SPECIFICATIONS 

6.3 volts 

0.30 amperes 

Electromagnetic 

Electromagnetic 

42° 

Triode 
No. 4 aluminized 

White 6000° - 8000 ° Kelvin 

Medium 
MODELS PT200, 
PT300, Ch. PT200 



INTERELEC1T1ODE CAPACITIES 

Cathode to all others: 
Grid to all others: 

Anode to external coating: 

MAXIMUM DESIGN RATINGS 
Anode Voltage: 
Grid Voltage Negative Bias 
Grid Voltage Positive Peak: 

Maximum Heater to Cathode 
Voltage: 

(heater positive or negative) 
Grid Circuit Resistance: 
Heater/Cathode Resistance: 

TYPICAL OPERATING CONDITIONS 
Anode Voltage: 

Anode Current Normal: 
Normal Anode Current Peaks 
Grid Voltage for Visual 

Extinction of Undeflected 
Focused Spot: 

Focusing Current: 

Base Connections 

Pin No. 
1 Grid 
2 Heater 

3 Spark Trap ( Must be grounded) 
4 Heater 
5 Cathode 

Anode: Cup contact 

TUBE MOUNT 

6 mmf 

9 mmf 
450 mmf 

25,000 volts D.C. 
150 volts D.C. 

2 volts D.C. 

125 volts D.C. 

Not to exceed 1.5 megohms 
Not over 20,000 ohms. 

24,000 volts D.C. 4- 1 Kv. 
90 Microamperes 
150 Microamperes 

40-90 volts negative 
290 ohm Coil- 125 milliamperes 

nominal 
11,000 ohm coil- 21 milliam-

peres nominal 

4 

3 

OPTICAL UNIT AND TUBE MOUNT 

The Tube Mount includes the 

Assembly. 

CORRECTOR LENS 

SHIPPING CLAMP 

FOCUS COIL 
TUBE CLAMP 
ASSEMBLY 

Focus Coil, 

3NP4 TUBE 

DEFLECTION YOKE 

the Deflection Yoke and the Tube Clamp 

OPTICAL BOX 

MOUNTING FRAME 

MODELS PT200, 
PT300, Ch. PT200 

The Focus Coil used in the PT200 receiver has a DC resistance of 290 ohms 10% 

and a nominal current of 125 milliamperes. The Tube Mount is assembled to the 

Optical Box by means of the Mounting Frame which contains the 3 adjustments used 

for mechanical focusing. These adjustments should be made when the set is in-
stalled and when the 3NP4 Picture Tube is replaced. They are described under 
"Installation Instructions" on sheet 8. 
OPTICAL UNIT 

This unit contains a concave mirror, a flat mirror and a corrector lens. These 
elements are precisely assembled at the factory and no attempt should be made to 
adjust or replace them in the field. The corrector lens should be cleaned with a 
soft rag. PROTELGRAM CONNECTIONS 

The following socket and plug and jack connections are provided 
connection of the Protelgram units to the chassis: 

J2 - 3NP4 Picture Tube Socket. 

1. Red 

2. Yellow 

3. Blue 
4. Black 

5. Green 

Grid 

He 
Spark Trap 
Heater 
Cathode 

6.3 volts, 0.30 amps. 
ground 
ground 

J6 - Deflection Yoke and Focus Coil 

J5 170B H. V. Power Supply Connections 1. Yellow 
2. Bed 

1-5 Jumper 3. Orange- Black 
2. Black Ground 4-6 Jumper 
3. Yellow B minus 5. Orange-Vthite 

4. R-(1 B plus 350 V. 7. Blue- White 
5. Brown Filament 6.3 V.A.C. R. Blue- Black 

INSTALLATION INSTRUCTIONS 

for easy 

Focus Coil 
' Focus Coil 

Horiz. Deflection Yoke 

Horiz. Deflection Yoke 
Vert. Deflection Yoke- ground 
Vert. Deflection Yoke 

HIGH VOLTAGE WARNING: The back of the receiver is equipped with an inter-

locking power cord which removes power from the set when the back is re-
moved. Operation of the receiver outside its cabinet or with the back re-

moved involves a shock hazard. Therefore no work should be attempted on 
the receiver by anyone who is not familiar with the precautions necessary 
when working on high- voltage equipment. 

1. SERVICE ADJUSTMENTS: The service adjustments are readily accessible by 

removing the grillecloth panel, which is held in place by bullet catches. 
The panel can be easily removed, by a slight pull at the top. 

2. REMOVAL OF SHIPPING CLAMP AND OPTICAL ADJUSTMENTS: 

a) Remove the speaker baffle. This is held in place by 2 wing 

nuts which can be reached through the hack of the cabinet. 
b) The Optical Box is located directly behind the speaker 

baffle. To prevent accidental damage during transit a red 

shipping clamp is attached to the optical box. Remove this 
shipping clamp by unscrewing 4 screws holding it. Keep the 

clamp and screws for possible future use in shipment. 
c) Connect AC line to outlet. 
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VIEWING SCREEN 

( 

DIAGRAM 

j ) 

I ! 

WARNING: This receiver is designed for use on 
105 to 125 volt 60 cycles, alternating 
current ( A.C.) only. Dr, not connect to 

_L 

d) 
e) 
f) 

g) 

h) 
i) 

direct current ( D.C.). If in doubt 

about the type of current available 
check with your local Electric Power 
Company. 

Connect antenna leads to antenna binding posts. 
Tune ia a signal. 

Turn contrast control on the front of the cabinet to the 
extreme left position. 

Turn brightness control on the service panel to the ex-
treme right. 

Adjust focus control on the front of the cabinet. 
Examine retrace lines and raster for sharpness of focus. 
If the entire area of thc t&reIl is not sharply in focus, 
proceed as follows: 

I) Loosen 3 locking nuts " L" ( Diagram 1) 

2) Focus the raster lines on the right side 
of the screen by adjusting the knob on 

the left side of the Optical Box - 
marked " A" on diagram. 

3) Focus the raster lines on the left side 
of the screen by adjusting the knob on 
the right side of the optical box marked 
"B" on the diagram. 

4) Repeat operation ( b) and ( c) if nect ,.ary 
until each side of the picture is shaipLi 
in focus. 

5) Focus the raster lines on the top and 
bottom of the screen by adjusting the knob 
on the top of the optical box - marked " C" 
on the diagram. 

Tighten 3 locking nuts " L" ( If picture cannot be centered on the 
screen see further detailed information regarding adjustment of 
the Protelgram System sheet 14). 

3. Make any necessary linearity and size adjustments by means of the service 
controls. 

4. BRIGHTNESS LEVEL SETTING: 

a) 
h) 

c) 

Set channel selector between channel. 
Turn contrast control on the front of the cabinet to the extreme 
left position. 

Turn brightness control on service panel to extreme left position 

and gradually turn to the right until the raster lines are just 
visible on the screen. 

5. CHANNEL SELECTOR ADJUSTMENTS: 

After allowing 15 minutes for the receiver to warm-up, adjust the tuner 
oscillator as follows: 

a) Remove the channel selector and fine tuning knobs and the channel 
indicator plate. 

Leave the fille tuner at mid- position. 

Turn the channel selector to each channel and adjust the oscillator"n" 
using a non-metallic alignment screw driver with a 1/8" blade. 
Turn this screw to the right until the 4.5 Mc. interference is seen 
on the screen ( a fine herringbone pattern). Then gradually turn back 
the screw until this interference disappears. 

b) 
c) 

12 

d) After the tuner oscillator has been adjusted for each channel, re-
place the channel indicator plate and the channel selector knob and 
fine tuning knob. 

TO REMOVE ESCUTCHEON 
SLIDE SPRINS CLIP TO 
LEFT. 

4 
5 

7 

ALIGNMENT PROCEDURE 

REFERENCES: Circuit Diagram 

Component Parts Location Label 

EQUIPMENT: 

NOTE POSITION « FLAT 
WHEN SET FOR CHANNEL 4 

4 
3 

7 

I. Sweep generator, 23.5 mc. center frequency, 10 mc. sweep width. 
2. Marker generator, 21.25 mc., 22.0 mc, and 25.75 mc. 

3. Crystal oscillator, variable output, 4.5 mc. unmodulated. 
4. Oscilloscope. 

20,000 ohm per volt meter. s. 

NOTE: Follow the instructions in these Service Notes regarding 
location of test points for alignment, for taking volt-
age measurements, or in making oscilloscope waveform 
analysis. Do not connect test equipment across other 
points unless you are thoroughly familiar with the cir-
cuit wiring and points at which high voltages are present. 

REMOVAL OF CHASSIS: 

To remove chassis from cabinet proceed as follows: 

IMPORTANT 

PROCEDURE 
VIDEO IF 

I) Remove lower back cover. 

2) Remove 2 screws holding chassis slides in place. 
3) Remove 2 screws near volume control which hold the 

control mounting strip to the cabinet front panel. 
4) Remove 6BG6 tube ( V18). 
5) Disconnect plugs from J5 and J6 which connect the 

Protelgram HV unit and Deflection Yoke and Focus Coil 
to the chassis. 

6) Remove tube socket from the 3NP4 ( 1,8) tube. 

7) Slide out the chassis on the mounting rails provided. 

1. Connett oscilloscope to JI ( test point). 
2. Move turner between channels to disconnect coils. 
3. Connect a 3 volt bias batt,ry between ground and junction of 

R2I and C20. 
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. Connect sweep generator, capacitively decoupled with 1000 uuf., 
of V5. Turn the slug on L17 until it is centered in the 

the band pass of this stage). 

appears as below. 

5. 

to Pin 
coil ( this narrows 
L12 until the pass 

22.0 

Adjust L16 and 

Now adjust L17 until pas, is as pictured. 

22.0 25.75 

Move sweep generator to Pin 1 of V4. Adjust L13 until pass 
balances, adjust L15 until pass balances. When properly adjust-
ed, pass will look as pictured below. 

22.0 25.75 

6. Move sweep generator to Pin 1 of V3. Adjust L9 and L11 

as in above step. Pass will now be as pictured. 

22A) 

7. Move sweep generator to test point on tuner ( can be 
located as a loop of wire between Vl and V2 on top 
of tuner chassis.) Adjust L8 ( square can on tuner) 
until the 
cd with a 

pass rocks through a tilt and leave adjust-
10% tilt in the pass, as pictured below: 

22.0   

'let _ — -{ 114. 
50 

25.75 Mni 

PROCEDURE 
INTERCARRIER 
SOUND 
SYSTEM 

••11091•11C 

MODELS PT200, 
PT300, Ch. PT200 

The video I.F. is now correctly aligned. 

Connect voltmeter set on JO volt scale across C46, observing 
polarity. 

2. Insert 4.5 mc. generator, capacitively decoupled, in JI. 

3. Reduce signal so that voltmeter reads a maximum of 3.0 volts, 
and continue to reduce as adjustments are made so as not to 
exceed this value. 

4. Adjust in the order given, the following transformer slugs for 
maximum output: 

a) Bottom slug 13. 
b) L23 

c) lop slug 13. 

5. Repeat to insure accurate setting. 

Intercarrier sound system is now properly aligned. 

RMA-No.541 117v.60cy.,200w 

Model PT 200A 
PARTS LOCATION 

IMU• 

SIC • OVI•VT 

••••••• 

SOW Olt • 

•• Men MIR 

ki 
(§) st 
1.2 

re 

.,C, .ø( rho« 

NOTICE: - THIS APPARATUS USES INVENTIONS OF UNITED STATES PATENTS LICENSED BY 

RADIO CORPORATION OF AMERICA. PATENT NUMBERS SUPPLIED UPON REQUEST. 

C John J. Rider 
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ELIMINATION OF AUDIO BUZZ 

Under certain conditions • buzz may be heard in the sound. This may 

be caused by: 

a) Mis -adjustment of the fine tuning control. This control 
should be tuned for most clearly defined picture with beat 

sound. If no definite sound peak is obtainable with rotation 
of the fine tuning control, it may be necessary to adjust the 

tuner oscillator ( See Channel Selector Adjustments - sheet 9) 
b) Contrast Control too far clockwise thus overloading the 

Video Amplifier. 
c) Misalignment of the Intercarrier Sound System. If this condition 

exists it may be corrected by the following procedure: 

1) Connect VTVM across R55. Observe polarity. 
2) Set VTVM on 10 volts scale and tune in channel. 

3) Make the following adjustments for maximum voltage 
in the order stated: 

a) 
b) 

c) 
d) 

Adjust 
Adjust 

Adjust 
Repeat 

slug 123 for maximum voltage. 

bottom slug of T3 for maximum voltage. 
top slug of 13 for maximum. 

these adjustments. 

d) Overloading of the video stages due to a very strong television 
signal. Such a strong signal can be attenuated by shunting a 
10-100 ohm resistor across the secondary of the tuner antenna 
coil. This is the snap- in type and can be easily removed. 

NOTE: . Station buzz may be due to the transmission of a non-standard 
picture signal by the station. This condition is usually 
momentary. 

DRESSING GRID LEAD TO 3NP4 PICTURE TUBE SOCKET 

When attaching the socket to the 3NP4 Picture Tube, the Red-Grid lead should 
Le dressed at least 1 inch away from the other leads in the J2 cable. 

3NP4 TUBE INSTALLATION 
AND 

POSITIONING ADJUSTMENTS 

(A) 1.- Loosen the 3 screws " M" which hold the Tube Mount to 
the Optical Box ( Diagram A). 

2.- Turn the Tube Mount clockwise until the 3 cutouts 
clear the screws " M" . 

3.- Pull out the Tube Mount. 

(B) 1.-
2.-

NOTE: This operation should be done with care to pre-
vent the tube from hitting the 45- degree Plane 
Mirror. 

Loosen the Tube Clamp Screw " J" ( Diagram A). 
Insert the 3NP4 tube through the Deflection Yoke keep-
ing the glass Anode Cup down ( opposite the word " top" 
on the TuLe Mount). 

DIAGRAM A 

(C) 1 . - 

NOTE: The fiber light shield and neoprene band packed 

with the 3NP4 tube should not be used with the 
Model 170 Tube Mount described here. 

3.- Push the tube as far as it will go into the Deflection 
Yoke and tighten the screw " J" in the Tube Clamp. The 

Clamp should be tight enough to prevent the Tube from 
moving out of the Deflection Yoke. Be sure that the 2 
spring clips from the Deflection Yoke make firm contact 
with the aquadag coating on the 3NP4 Tube. 

4.- If the Tube neck is not centered in the Focus Coil, 
loosen the 2 screws " T", center the neck in the Focus 
Coil and retighten 2 screws " T", 

CAUTION: In this operation or in any subsequent operation, 

do not hold the Tube Mount assembly by grasping 
the Deflection Yoke. This can result in break-
ing the cantilever- supported yoke form. 

Insert the H.V. Cable Connector in the glass Anode Cup on the tube. Be sure 
that the Connector is making good contact with the metal button in the Anode 
Cup. 

2. Tighten the plastic clamp around the neoprene Cable Connector. Carefully 
insert the Tube Mount in the Optical Box. Be sure that the Tube 

correctly enters the dust shield and clears the opening in the 45- degree 
Plane Mirror. It is essential that the position of 'he Tube in the Tube Mount 
is not disturbed. The Tube must remain firmly seated in the Deflection Yoke. 

3. Turn the Tube Mount counter- clockwise until the slot " N" is on line with the 
top screw " M" (Diagram A). ( Be sure that the bottom edge of the Tube Mount 
is seated in the milled sections at the bottom of the Optical Box.) 

4. Tighten the 3 screws "M". 

5. Connect the Tube Socket to the Tube. While doing this, hold the neck so as to 
avoid pushing the Tube out of its position in the Deflection Yoke. 

6.- If the edges of the projected picture are not in line with the edges of 

the viewing screen, loosen 3 " M" screws and rotate the Tube Mount slight-
ly to the right or to the left of the above- mentioned position. Retighten 
3 " M" screws. 

NOTE: Be sure to dress the red (grid) lead in the J2 Cable to the 3NP4 
Tube Socket at least 1" away from the rest of the leads in this 
cable. 

(D) ELECTRICAL ADJUSTMENTS 

1.- Properly tune receiver to transmitted test pattern. Look down into Optical 
Box at pattern reflected from 45- degree mirror. 

2.- Adjust electrical controls of receiver to obtain normal and properly 
focused pattern on tube face as described under Installation Instructions. 

3.- Adjust size of pattern and center so that each corner just touches edge of 
tube face as shown on Diagram C 

4.- If the picture cannot be centered by means of the receiver centering 
controls, proceed as follows: ( see Diagram 4) 

a) Loosen the 
Focus Coil 

b) Adjust the 
tube face. 

locking nut " 0" and loosen the screw " P" which locks the 
in position. 

2 screws " H" until the pattern is properly centered on the 
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c) Tighten the screw " P" and the locking nut " 0". 

To make the following adjustments, look at the projected pattern on the viewing 
screen. When the screen is in a cabinet it may be more convenient to cover the 
outside of the screen with a piece of dark paper or cardboard so that the pattern 
can be seen from the inside of the cabinet. 

DIAGRAM C 
(E) CENTERING PATTERN ON VIEWING SCREEN 

1.- Loosen 3 bolts " B" ( Diagram B). 
2.- Center the projected picture on 

the viewing screen by adjusting 
the 3 screws " S". 

3.- Tighten 3 bolts " B". 

VIEWINS SCREEN  
A 

DIAGRAM D 

e) 

f) 

g) 

R S 

.®0/ 

DIAGRAM B 

Before making these adjustments, be sure to remove 
the 4 screws " K" ( Diagram B) which secure the red 
shipping clamp to the Optical Box. 

1.- DIAGRAM D 

a) Loosen the 3 locking nuts " L". 
b) Adjust the electrical focus on the 
e) Focus a point " A" on the right side 

horizontal line through the center 
pattern on the viewing screen - by 
the knob ' A'. 

d) Focus a point " B" on the left side 
horizontal line through the center 
pattern on the viewing screen - by 
the knob "W. 

Repeat operations c, d alternately until 
points A and B are both in focus. 
Focus a vertical line through the center of 
the pattern on the viewing screen - by ad: 
justing the knob 'C. 
Hand- tighten the 3 locking nuts ' U. 

receiver. 
of a 

of the 
adjusting 

of a 
of the 
adjusting 

(G) I.- If necessary, clear the top of the Corrector Lens 
with a soft cloth. 

2.- When a black shroud is provided, tie it around 
the Corrector Lens being sure that it does not 
encroach the light path. 

TROUBLE 

Dead Receiver 

Low .B Plus Voltage 

No Raster 

No Sync 

No Vertical Sync 

No Horizontal Sync 

No Sound or Picture 

Sound But No Picture 

SERVICE HINTS 

CHECK 

a) Be sure that power 
the receiver. 

b) Check interlock. 
e) Check 
d) Check 
e) Check 
f) Check 

is being delivered to 

fuse Fl 
VI3 
low- voltage rectifier tube 5U4G 
filter capacitors C39, 40, 41 

a) Check low- voltage rectifier tube 5U4G 
b) Check filter capacitors C39, 40, 41 

a) Check V17, V18, VI9 
b) Check plate lead dress on VI8 
e) Check fuse F2 
d) Check 17 
e) Check C81 
f) Check L24, 25 

Check Protelgram H.V. Supply 170B 
h) Defective focus control 
i) CR9 open 
i) Check jack J6 and plug 

Check leads to Frotelgram tailpiece 
1) Check VIE, 15, 16, C72, C73, R90 

g) 

k) 

a) Check V9, V60, B28 and associated circuit 
components. 

b) Check VI and V3 for gassy condition 

a) Check VI6, C72, C74 and associated circuit 
components. 

b) Check VI and V3 for gassy condition 

a) Check VIS, VI7, V18, V9, and associated cir-
cuit components. 

a) Make complete check of tuner and IF circuits 
b) Check VI, V2, V3, V4, V5, V6, V7. 

a) Check 3NP4 picture tube, V7, V9, VIO and 
associated circuit components. 

b) Protelgram H.V. Unit 
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Picture But No Sound 

Poor Horizontal Linearity 

Poor Vertical Linearity 

Insufficient Horizontal Size 

Insufficient Vertical Size 

PART NO. 

2-5 
2-6 
2-9 
2-1] 
2-12 

a) VII, VI2, VI3, and associated circuit 

components. 
h) Loudspeaker 

a) V17, V18, V19 and adjustment of L25. 

a) Check VI6, C77, 1189, R90 

a) Check for low line voltage 
b) Check for low B plus voltage 
e) Check V14, V17, VI8, V19, C68, C84 and 

associated circuit components. 

a) Check VI6 and associated circuit components 
b) Check Protelgram Deflection Yoke 

PARTS LIST 

When ordering parts, give the model number of the receiver, 

the description of the parts and their code number. 

Resistor, I.8K, 
Resistor, 2.2K, 
Resistor, 6.8K, 

Resistor, 47K, 
Resistor, 100K, 

2-13 Resistor, 3.3K, 
2-14 Resistor, 470K, 

2-16 Resistor, I meg. 

2-18 
2-20 
2-21 
2-24 
2-29 
2-3] 
2-34 

2-36 
2-37 
2-38 
2-39 
2-40 
2-47 
2-48 

Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 

Resistor, 
Resittor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 

2.2meg. 
27K, 
47 ohm, 
1.5K, 
270K, 
I8K, 
1K, 

33K, 
22K, 
56K, 
6.8 meg.f 
330 ohm.f 
2.7K, f 
4.7K, f 

RESISTORS 

DESCRIPTION CIRCUIT SYMBOL 

10% 
10% 
10% 
10% 
10% 

tolerance, 
tolerance, 
tolerance, 
tolerance, 
tolerance, 

10% tolerance, 
10% tolerance, 

w, 
w, 
w, 
w, 
w, 

% W, 
% W, 

composition 
composition 
composition 
composition 
composition 

composition 
composition 

10% tolerance, % W, composition 

10% tolerance, 
10% tolerance, 
10% tolerance, 
10% tolerance, 
10%- tolerance, 
10% tolerance, 
10% tolerance, 

10% 
10% 
10% 
/0% 
10% 
10% 
10% 

tolerance, 
tolerance, 
tolerance, 
tolerance, 
tolerance, 
tolerance, 
tolerance, 

% W, 
% W, 
1/2 Vt, 
% W, 

W, 
% W, 
IA W 

composition 
composition 
composition 
composition 
composition 
composition 
composition 

composition 
composition 
composition 
composition 
composition 
composition 
composition 

1144 
11112 
B24, R117 
1134, 1159, R81 
B41, R48, 116], 
1169, 1170, R86,R98 
1174 
B52, 1154, 
1176, B93, 
1121, 1133, 
1183, 1184 
1188 
B43, 1156, 1162 
RIO, 1315 
B87 
1135, 11102 
1196 
1125, 1163, 
B89, 1192 
1140, 1172 
B27, Rill 

B60, B99 
1180 
1112 
B36, B42 
1153, 1165, B66, 
B71, 1173 

B64, 
1194 
R68, 

PART NO. 

2-49 
2-53 
2-60 
2-61 
2-65 
2-86 
2-103 
2-108 
2-118 
2-126 
2-127 

2-133 
2-134 
2-135 
2-136 
2-137 
2-138 
2-141 
2-145 
2-144 
2-152 
2-158 
2-17] 
2-175 
2-214 
2-215 
2-222 

Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 

Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 

680 ohm. 
470 ohm. 
10K, 
15K, 
47K, 
39K, 
22K, 
2.2K, 
47K, 
8.2K, 
150 ohm. 

120 ohm, + 10% 
68 ohm, + 10% 
560,+  10% 
10K, + 5% 
12K, + 10% 
180K, + 5% 
330K, + 10% tolerance, Z W, 

820 ohm, + 10% tolerance, Z W, 
4.7 meg., + 10% tolerance, W, 
2.5K + . 10% tolerance, UW, 
10K, 
300K, 
43K 
680K, 
100 ohm 
390 ohm 

RESISTORS ( con' t.) 

DESCRIPTION 
10% tolerance, % W, composition 
10% tolerance, 1 W, composition 
10% tolerance, 1 W, composition 
10% tolerance, 1 W, composition 
10% tolerance, 1 W, composition 
10% tolerance, 1 W, composition 
10% tolerance, 2 W, composition 
10% tolerance, 2 W, composition 
10% tolerance, 2 W, oomposition 
5% tolerance, % W, composition 
10% tolerance, 7.5W, W.W. with wire 

leads 
composition 
composition 
composition 
composition 
composition 
composition 
composition 

composition 
composition 
W.W. 
W.W. 
composition 
composition 
composition 
composition 
composition 

tolerance, % W, 
tolerance, % W, 
tolerance, % W, 
tolerance, % W, 
tolerance, % W, 
tolerance, W, 

+ 10% tolerance, 20W, 
+ - 5% tolerance, Z W, 
+ - 5% tolerance, Z W, 
+ 10% tolerance, LA W, 
+ 10% tolerance, 1 W; 
+ 10% tolerance, 2 W, 

1-39 Potentiometer, 5 K, 2 W, W.W., linear 
1-44 Potentiometer, 2.5 meg., 1/2 W, linear, com-

position 
1-46 Potentiometer, 500 K tapped, 1/2 W, audio 

taper, with AC switch 
1-48 Potentiometer, 1 meg., 1/2 W, linear, com-

position 
1-49 Potentiometer, 50 K, 1/2 W, linear 
1-54 Potentiometer, 100 K, 1/2 W, linear 
1-68 Potentiometer, 750 ohm, 2 W, W.W., linear 
1-69 Potentiometer, 100 ohm, 2 W, W.W. 
1-78 Potentiometer, 1500 ohm, linear, 4 W, W.W. 

CAPACITORS 

3-2 Capacitor, 47 uuf., f 5% tolerance, 500 WV, silver 
3-5 Capacitor, 330 uuf., t 10% tolerance, 500 WV, mica 
3-7 Capacitor, 1000 uuf. ± 10% tolerance, 500 WV, 

insulated, ceramicon 

mica 

MODELS PT200, 
PT300, Ch. PT200 

CIRCUITS SYMBOL 
R95 
1131, R47 
R113, 11114 
R115 
11105, 11106 
B29, B30 
B120 
11109, B110 
11118, 11119 
119, B16, B18, RI9 
1145 

1113, RI7, R23, 
R20, 11103 
R91 
R1], 1114, 1132 
B38, 1167 
1150 
B51 

11101 
R75 
B116 
11107 
B49 
R55 
R22 
11104 
R47 

R82 

1158, S2 
1185 

11100 
R39, R97 
R28 
R108 
R46 

C33, C57 
C81 

R26 

C19, C22, C25, 
C47, C59, C61, 
C62, C65, C66, C79 
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PART NO. 

3-8 
3-28 
3-33 
3-36 
3-43 
3-48 

3-81 
3-82 
3-83 

Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 

Capacitor, 
Capacitor, 
Capacitor, 

4700 uuf. 
100 uf., 
120 uuf., 
22 uuf., 
39 uuf., 
5000 

CAPACITORS ( con' t.) 

DESCRIPTION 

uuf.,± 

2.2 uuf. 
0.1 uf., 
0.01 uf., 

3-84 Capacitor, 0.05 uf., 

10% tolerance, 500 WV mica 
25 WV, tubular electrolytic 
10% tolerance, 500 WV, 
10% tolerance, 500 WV, 
5% tolerance, 500 VV, 

450 WV, disc type 

20% tolerance, 500 WV 
200 WV, paper tubular 
450 WV, disc type 

200 WV, paper tubular 

mica 
mica 
silver mica 

3-85 600 WC, paper tubular 
3-86 600 WV, paper tubular 

3-94 600 WV, paper tubular 
3-95 509 WV, mica 
3-103 25 WV, tubular electrolytic 
3-110 250 WV, tubular electrolytic 
3-117 600 WV, paper tubular 

3-132 450 WV, twist-prong can 
type, 1 3/8" dia., electrolytic 

3-133 Capacitor, 25 uf., 25 WV, tubular electrolytic 
3-134 Capacitor, 40 uf., 450 WV, tubular electrolytic 

with mounting clamp 
3-135 Capacitor, 20 uf., 450 WV, tubular electrolytic 
3-136 Capacitor, 680 uuf., ± 10% tolerance, mica 
3-137 Capacitor, 40 uf., 500 WV, twist- prong can type, 

1" dia., electrolytic 

20-21 
20-27 
20-38 

20B-515 
20B-563 
20B-564 

21-6 
21-28 
21A-260-1 
214-260-3 
214-260-6 
2IA-517-2 
214-517-3 
214-517-4 
21A-517-5 
21A- 518-I 

Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 

0.05 uf., 
0.1 uf., 

0.25 uf., 
3900 uuf., 
10 uf., 
50 uf., 
0.01 uf., 
80 uf., 

TRANSFORMERS 

Audio output transformer 
Ratio detector transformer 
Horizontal output transformer without h.v. 
or filament winding 
Power transformer 
Vertical output transformer 
Vertical blocking oscillator transformer 

COILS 

Horizontal Linearity coil 
Horizontal oscillator coil 
Inductor, video peaking, 240 uh. 
Inductor, video peaking, 120 uh. 
Inductor, video peaking, 93 uh. 
Inductor, variable 
Inductor, variable 
Inductor, variable 
Inductor, variable 
Inductor, fixed 

216-527 Filter choke 

CIRCUIT SYMBOL 

C63, C74, C82 
C77, C69 
C26 
C34 
C56 
C16, Cl?, C18, 
C21, C23, C24, 
C43, C4i1, C49, 
C-67 
C31 
C28, C38, C27,C92 
C29, C37, C54, 
C55, C60, C78 
C20, C68, C80,C93 
C94, C95 
C45, C64, C87 
C32, C75, C86,C88 
C76 
C30 
C46, C85 
C58 
C84 
C40 

C36, C42 

C41, C44 
C72, 
C83 
C39 

T2 
13 
17 

T1 
16 
15 

C73, C90 , C91 

125 
124 
119, L28 
118, 120 
L27 
LII, L15, L12 
19, 113, 116 
L17 
L2I, L23 
110, L14 
L22 

FUSES 

11-4 Fuse holder 

11-9 Fuse, 1/4 amp., with wire leads 
11-10 Fuse, 2% amp., slow blowing 

38-9 
39-9 
30-147 

PART NO. 

G8.381.23 
G8.381.09 
P8.000.18* 
G8.381.01 

MISCELLANEOUS 

Speaker, 8" PM, 3.2 ohm VC 
Tuner with tubes 
Vertical ilLegrator plate 

PROTELGRAM PARTS 

HIGH VOLTAGE POWER SUPPLY ( 170B) 

DESCRIPTION 

CAPACITORS 

Capacitor, . 01 uf. 600V 
Capacitor, . 1 uf. 400V 
Capacitor, 500 uuf. 20KV 
Capacitor, . 01 uf. 400V 

*NOTE: When ordering this part also order push- on 

G8.317.43 Resistor, 
G8.346.17 Resistor, 
G8.305.22 Resistor, 
G8.312.45 Resistor, 
G8.315.46 Resistor, 
G8.324.03 Resistor, 
G8.311.I2 Resistor, 

P9.001.81 
P9.001.64 

P9.001.82 
P9.001.83 

P9.205. 12M 
P9.000.22 

RESISTORS 

F2 
Fl 

LS1 
VI, V2 
R77, R78, B79, 
C69, C70, C71 

CIRCUIT SYMBOL 
SCHEMATIC 170-B 

nut Part No. G5.399.97. 

33K, - 10% tolerance, 1W, composition 
220 ohm, - 10% tolerance, 2W, composition 
560 ohm, - 20% tolerance, %W, WW 
47K, - 10% tolerance, % W, composition 

820 ohm, - 5% tolerance, 1W, composition 
3.3 ohm, - 10% tolerance, % W, WW 
300K, - 5% tolerance, % W 

Transformer 
High Voltage Cable 

MISCELLANEOUS 

OPTICAL UNIT 

Top Adjusting Screw Assembly 
Side Adjusting Screw Assembly 

TUBE MOUNT 

Focus Coil and Housing Assembly 
Deflection Yoke Assembly 

Cl 
C2, C5 
C3 
C4 

R1 
R2 
R3 
R4 
R5 
B6, 117 
R8 

Tl 
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SERVICE DATA  

OLYMPIC TELEVISION RECEIVERS MODELS 752, 753, 755, 764,  766, 767 8,1.769  

These models are twenty tube direct viewing television receivers differing essentially 
in size of speaker and styling of cabinet. 

Models 764 and 767 are provided with a sensitivity switch and a phono -TV switch 
with phonojack. 

Models 766 and 769 in addition to the TV chassis, have a three speed record changer 
and a separately powered FM-AM chassis. For circuit diagram and alignment data 
on the FM-AM chassis refer to Olympic's instruction manual IB-2354. 

NOTE: Both 16" and 17" rectangular glass picture tubes are used on the above 
models. They require different mechanical mountings and mask and there-
fore are not interchangeable. When replacing tubes in service use identical 
tube sizes. 

Radio Frequency Ranges  

Channel 
Number 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

Power Supply 
Speaker, Models 752 8.t 755 
Speaker, Models 753, 764 tit 767 
Speaker, Models 766 Rz 769 - 
Voice Coil Impedance 
Receiver Antenna Input Impedance - 

Tube Complement  
1) 6AG5 or 6BC5 
2) 6J6 
3) 6AU6 or 6BA6** 
4) 6AU6 
5) 6AL5 
6) 6AV6 
7) 6V6GT 
8) 6AG5 or 6BC5 
9) 6AG5 or 6BC5 

10) 6AG5 or 6BC5 
11) 6AL5 

Channel 
Freq. MC  
54-60 
60-66 
66-72 
76-82 
82-88 
174-180 
180-186 
186-192 
192-198 
198-204 
204-210 
210-216 

Electrical and Mechanical Specifications  

Picture Carrier 
Freq. MC  
55.25 
61.25 
67.25 
77.25 
83.25 
175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

(V1) 
(V2) 
(V3) 
(V4) 
(V5) 
(V6) 
(V7) 
(V8) 
(V9) 
(V10) 
(V11) 

Sound Carrier RF Ose 
'Freq. MC MC 

59.75 
65.75 81 87 
71.75  93 
81.75 103 
87.75 109 

179.75 201 
185.75 207 
191.75 213 
197.75 219 
203.75 225 
209.75 231 
215.75 237 

105-125 volts 60 cycles 240 watts 
5" PM 1.0 oz. Alnico 5 
10" PM 3.16 oz. Alnico 5 
12" PM 4.64 oz. Alnico 5 
3.2 ohms at 400 cycles 
300 ohms balanced 

Receiver 
Freq. 

Function  
RF Amplifier 
RF Oscillator and Converter 
1st Sound IF Amplifier 
2nd Sound IF Amplifier and Driver 
Sound Discriminator 
1st Audio Amplifier 
Audio Output 
1st Pix and Sound IF 
2nd Pix IF Amplifier 
3rd Pix IF Amplifier 
Video Detector, Automatic Gain Control 

12) 12AU7 
13)*16KP4/16RP4 
14) 6SN7GT 
15) 12BH7 

(V12) 
(V13) 
(V14) 
(V15) 

"x On 17" Moieis use 17BP4/17BP4A 

** When a 6BA6 is used in V3 position R1 
1500 mmf condenser. 

Tube Complement (Continued)  
16) 6SN7GT 
17) 6BQ6GT 
18) 1B3GT 
19) 6W4GT 
20) 5U4G 

Picture Intermediate Frequencies 
Picture Carrier Frequency 
Accompanying Sound Traps 

and Sync Limiter 
1st and 2nd Video Amplifier 
Kinescope ( Picture Tube) 
Sync Amplifier and Separator 
Vertical Oscillator and Vertical Output 

(cathode bias resistor) is bypassed with a 

(V16) 
(V17) 
(V18) 
(V19) 
(V20) 

Function  
Horizontal Oscillator and AFC 
Horizontal Output 
High Voltage Rectifier 
Damper 
Power Supply Rectifier 

Sound Intermediate Frequeneies  
Sound Carrier Frequency   
Sound discriminator band width (between 

Operating Controls (front panel) 
Channel Selector 7 

Dual 
Fine Tuning   
Power Switch and Volume 
Contrast ( Picture) Control 
Horizontal Hold   
Vertical Hold 
Brightness 
Focus   

 25.75 MC 
 21.25 MC 

21.25 MC 
peaks) - - - 350 KC 

Control Knobs 

OFF- ON SWITCH AND SOUN 
(TURNS SET'ON - OR OFF' AND ADJUSTS 

LOUDNESS OF SOUND ) 

PICTURE CONTROL  
(vAn.Es remote co TTTTTT 
LIGHT OR DARK.) 

Non-Operating Controls 
Width   

Dual Control Knobs 

Single Control 
  Single Control 
  Single Control 
  Single Control 

HORIZONTAL HOLD 
(STOPS SIDE TO SIOE 

NOTION OF PICTURE ) 

VERTICAL HOLD  
(sEors UP OR DOWN 
MOTION OF PICTURE ) 

Height 
Horizontal Linearity   
Vertical Linearity   
Horizontal Drive   
Horizontal Oscillator Frequency 

(Fine)   
Horizontal Oscillator Frequency 

(Wave Shape)   

CHANNEL SELECTOR 
(SELECTS AND INDICATES CHANNEL) 

FINE TUNING 
(TUNES PON NEST SOUND DUALITY ) 

BRIGHTNESS 
(SETS PICTURE BRILLIANCE. 

eacpcoleouNo ) 

Rear screwdriver adjustment. 
Front chassis screwdriver adjustment. 
Rear chassis screwdriver adjustment. 
Front chassis screwdriver adjustment. 
Rear chassis screwdriver adjustment. 

Rear chassis screwdriver adjustment ( L16). 

Bottom chassis screwdriver adjustment ( L17)., 
MODELS. 7:52, -U, 
764, -Ue 7:)7, 769  

e 

9
 3
9
V
d
 
A
l
 
D
I
d
W
A
1
0
 

©John F. Rider 



Horizontal Locking Range 
Focus Coil   

Ion Trap Magnet 
Deflection Coil 

- - Rear Chassis screwdriver adjustment. 
(Top chassis) lever adjustment for centering 
of raster. 

 On neck of picture tube. 
Top chassis wing screw adjustment. 
ALIGNMENT 

Equipment Required  
1) RF signal generator to provide the following accurate frequencies. 

If the accuracy of the generator frequencies is not known, some type of 
crystal calibrator should be utilized to check the correct settings of the 
RF generator for each particular frequency. 

2) 
3) 
4) 

(a) 

(b) 

(c) 

4.5 MC Video Amplifier Trap 

IF Frequencies  
21.25 MC Sound IF, Sound Discriminator and Sound Traps 
22.25 MC Converter Coil 
22.5 MC 
23.0 MC 
26.5 MC 
25.0 MC 
25.75 MC 

Marker Frequency 
First Pix IF Coil 
Second Pix IF Coil 
Third Pix IF Coil 
Picture Carrier Marker 

RF Frequencies  

Channel Number 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

Picture Carrier 
Freq. MC  

55.25 
61.25 
67.25 
77.25 
83.25 

175.25' 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

(d) »Output on these ranges should be adjustable and capable 
of providing at least . 1 volt. 

Electronic Voltmeter 
Cathode Ray Oscilloscope, 3" minimum screen 
RF Sweep Generator, meeting the following requirements: 

(a) Frequency Ranges  
18 to 30 MC., 1 MC. sweep width 
40 to 90 MC., 10 MC. sweep width 
170 to225 MC., 10 MC. sweep width 

Sound Carrier 
Freq. MC  
59.75 
65.75 
71.75 
81.75 
87.75 

179.75 
185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

(b) Output adjustable to . 1 volt. 

The chassis may be removed from the cabinet with the kinescope tube in place 
and servicing and alignment work can be accomplished without removing the 
kinescope tube. This work is most conveniently performed by placing the chassis 
on its left side (power supply cage resting on work bench) and the controls facing the 
operator. 

To remove chassis from cabinet remove 
(1) Line cord from power outlet 
(2) Masonite back 
(3) Antenna Lead-in from terminal posts 

(4) 

(5) 
(6) 

'MODELS 752, 752U, 753, 7531i, 
.755, 7.55u, 764, 764u, 766, 

Speaker plug from rear of chassis766u 767, 769 
Knobs from front of cabinet 

Four mounting screws and washers from bottom of cabinet 

In sliding chassis out of cabinet be careful that the kinescope tube does 
not strike against cabinet or any other obstruction. 

Order of Alignment  

When complete receiver alignment is necessary it should be performed 
in the following sequence. 

(1) Pix IF Traps 
(2) Sound IF Transformers 
(3) Sound Discriminator, 
(4) Pix IF Coils 
(5) Retouch Pix IF Transformers 
(6) 4.5 MC Trap 

After removing chassis from cabinet, connect power and speaker plugs. 

If a local station is not operating on channel #9 set the tuner to this 
channel, turn on power switch and proceed as follows: (If #9 is a local station 
channel use channel #8 or # 10). 

Picture I-F Trap Adjustment  

Insert 100,000 ohm resistor in series with hot lead of electronic voltmeter and 
connect to Pin #7 of V11 with meter range switch set to lowest scale and observing 
polarity for negative readings. 

Couple hot lead of RF SignalGenerator to converter tube V2 by means of a 
loop consisting of two turns of insulated hook-up wire. Connect ground lead of 
RF Signal Generator to chassis. 

Note: If the converter tube V2 is shielded - remove shield. 

Set the generator frequency accurately to 21.25 MC, and adjust L7 cathode 
sound trap ( see tube and trimmer layout drawing) for minimum reading on voltmeter. 

By means of a clip lead, short circuit condetiser C26 on cathode trap. 

Increase generator output to maximum (recheck 21.25 MC generator setting) 
and adjust L5 for minimum reading of voltmeter. 

Sound IF Transformer Adjustment  

Change hot lead connection of electronic voltmeter (with 100,000 ohm resistor 
connected in series) to terminal marked "C" of sound discriminator transformer. Re-
duce output of the signal generator to give approximately 2 volts reading on voltmeter 
scale. 

Adjust LI and L2 for maximum reading. 

Sound Discriminator Adjustment  

Change hot lead connection of voltmeter to pin # 1 of V5 and adjust L3 for 
zero reading on voltmeter. This zero setting is very critical and the adjustment 
must be made with extreme care. 

Repeat adjustments for L2 and L3 in the same manner indicated above. 
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Pix IF Coil Adjustment  

Connect hot lead of voltmeter to pin #7 of V11 and adjust the following 
slugs for maximum output at frequencies indicated: 

L301  , 22.25 MC 
L4 ( Bottom of can) 
L6 
L8   

- - - 23.0 MC 
 26.5 MC 

25.0 MC 

If oscillation occurs during alignment, temporarily lower frequency of L8 by 
turning screw clockwise until screw projects approximately -.1". After properly 
adjusting L301, L4 & L6 then set L8 to proper frequency. Oscillation is evidenced 
by high reading on voltmeter (- 10v to - 20v) with signal generator OFF and no signal 
coming in through the antenna terminals. 

Retouch Fix IF Transformer  Adjustment  

Disconnect RF signal generator leads and connect hot lead of sweep generator 
to coupling loop on converter tube and ground lead to chassis. 

Connect vertical input terminal of oscilloscope to pin # 7 of Vil ( Pix Dectector) 
-and connect ground lead of scope to chassis. 

Connect 12 V flashlight battery with positive terminal to chassis and negative 
terminal to # 2 pin of V11. 

Set tuner to channel 9 unless local station is operating on this frequency, in 
which case an adjacent channel should be used. 

Set sweep generator frequency to IF sweep on the 20 to 30 MC range. 

Adjust sweep generator output to produce a curve on the scope which is 
approximately 2/3 of the screen diameter. 

Loosely couple output of RF signal generator to hot lead of sweep generator 
and set frequency of RF signal generator to 25.75 MC ( marker). 

Curve shown on scope should be similar -to the standard response curve shown 
below. For proper setting of the pix carrier the 25.75 MC marker should appear 
on the curve at a point approximately 50% to 60% of the vertical height of the curve. 

To obtain this setting retouch L6 and L8. 

Reset RF signal generator frequency to 22.5 MC and retouch L301 and L4 for 
correct positioning of marker on shoulder of curve. 

The curve may now be flat topped by retouching L8 & L4. 

Recheck setting of 25.75 MC marker to make sure that position has not shifted 
on curve. 

Disconnect bias battery. 

Note: If the curve cannot be made to appear as above due to a local station or other 
interference, or multiple markers appear, remove ( V1) 6BC5 RF tube from tuner. 

Tuner Adjustments for Models using Tuner Part #CL- 2262  
Note: Before making a complete tuner adjustment it is essential that the Sound I.F. 
and discriminator circuits be aligned at their proper frequencies as described above. 
WHEN CHANGING THE CONVERTER TUBE IT IS NECESSARY TO REALIGN THE 
OSCILLATOR ADJUSTMENT ON ALL CHANNELS WITH THE V2 TUBE SHIELD IN 
PLACE. 

RF and Converter Alignment  

1) Set channel selector switch to # 12 
2) Connect oscilloscope through 10,000 ohms to test point on tuner ( bare 

tinned copper loop wire located between VI and V2) 
3) Set fine tuning control at approximate mid- point of its tuning range. 

Temporarily connect jumper wire from pin # 7 of V11 to chassis. 
4) Feed Sweep generator into antenna terminals, sweeping channel 12. 
5) Adjust C301, C302, and C304 for flat top response curve. Check pic-

ture and sound carrier markers corresponding to frequencies shown 
on Page 2 for all respective channels. 

6) Remove jumper from pin #7 of V11 to chassis. 

Oscillator Alignment  

1) Set channel selector switch to # 12 
2) Connect signal generator to one antenna terminal and ground. Set to 

sound carrier frequency 209.75 MC. 
3) Connect electronic voltmeter to pin # 1 of V5 ( 6AL5) sound discriminator. 

4) Adjust C303 for zero reading on electronic voltmeter between a positive 
and negative peak. 

5) Check all channels for zero reading on voltmeter. It is usually not 
necessary to make any further adjustments. If it is found necessary to 
touch up the oscillator coils, the following procedure should be observed. 

Oscillator Coil Touch-up 

(a) 
(b) 

(c) 
(d) 

Center fine tuning control, as described in Note A below. 
Place a non-metallic screwdriver through opening, and adjust 
oscillator coil on channel 12 ( L312) 
Turn channel selector switch to channel 13 and adjust L313. 
This adjustment can be repeated for all channels or if necessary 
on any single channel. 

ADJUSTMENTS 

Ion Trap Magnet Adjustment: 

Turn the brightness control fully clockwise and the contrast control fully 
counter- clockwise. Adjust the ion trap magnet by moving it forward or backward 
and at the same time rotating it slightly around the neck of the kinescope until the 
raster on the screen is brightest. Reduce the brightness control setting until the raster 
is slightly above average brilliance. Adjust focus control until the line structure of 
the raster is clearly visible ( sharp). Readjust the ion trap magnet again for maximum 
raster brilliance. The final touches on this adjustment should be made with the . 
brightness control at the maximum position with which good line focus can be maintained. 

MODELS 752, 752U, 753, 773ii, 
755, 755u, 764, 764u, 766,70c)u, 767,,76c 
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Focus Coil Adjustments:  

The focus coil is mounted within a frame to permit movement about its 
horizontal and vertical axis. The four wing nuts holding the focus coil to the frame 
are tightened at the factory to prevent movement during shipment. Upon installation 
of the receiver these wing nuts should be loosened and then adjusted finger tight. 
Centering of the picture within the mask is accomplished by gently moving the lever 
Welded to the focus coil up and down or from left to right until the entire raster or 
picture is visible on the screen. 

Deflection Yoke Adjustment: 

If the lines of the raster are not horizontal or squared with the picture 
mask, loosen the deflection yoke adjustment screw and rotate the deflection yoke 
until this condition is obtained, and retighten the yoke adjustment screw. 

If neck shadow is evident or the corners of the raster are dark, the deflection 
yoke must be moved forward as far as poss ible and the w ing screw retightened. After 
observing that the picture tube is brought forward as far as poss ible to rest against the 
two tube stop brackets, loos en the four screws holding the rear tube support bracket to 
the chassis and move the entire bracket forward so that the rubber cup presses firmly 
against the cone of the picture tube. Where an additional reinforcing bracket is used to 
hold the rear tube support to the high vo ltage power supply cage it w ill be necessary to 
remove the power supply cover and remove the mounting screws in the bracket prior to 

making the above adjustment. After the rear tube support bracket has been properly 
adjusted and the screws retightened the reinforcing bracket can be reassembled using 
another set of mounting holes on the side of the power supply cage which will maintain 
a firm pressure of the rubber cup against the cone of the picture tube. 

Adjustment of 

Note A - The mid- point of the fine tuning range is attained when the point of the bakelite 7) 
cam (which is attached to the fine tuning control) faces directly downward.) 

"ADJUSTMENT WING NUT 
FOR DEFLECTION YOKE 

FOCUS COIL MOUNTING 
WING-NUTS (A).LOCISEN 
FIRST AND SET TO FINGER. 
TIGHT BEFORE OPERATING 
PICTURE CENTERING LEVER 

ION TRAP 
(BEAM BENDER) 

MM./1E CENTERING 
LEVER 

Check of Horizontal Oscillator Alignment  

(Any adjustments or check of horizontal oscillator alignment should be made 
after a fifteen to thirty minute chassis warm-up period.) 

Obtain a test pattern and turn the horizontal hold control to the extreme 
clockwise position. The picture should remain in synchronization or shift slightly to 
the right with the blanking bar becoming visible. The blanking bar may be unstable 
and move from side to side. Turn hold control counter- clockwise and the picture 
should remain in synchronization unless the signal is weak and in which case 3 or 4 
bars may be seen sloping downward to the left. 

If the receiver behaves in this manner and the test pattern is normal and 
stable, the horizontal oscillator is properly adjusted. Skip the " Adjustment of 
Horizontal Oscillator" and proceed with Height and Vertical Linearity adjustments. 

Horizontal Oscillator 755, 
MODELS 752, 752u, 753, 753u, 

755U, 764, 764u, 766, 
76u, 767, 769 

The horizontal oscillator is adjusted at the factory to provide the wave 
shape shown on the follow ing page and normally can be adjusted by means of the 
horizontal frequency threaded brass screw ( L16 ) at rear of chassis, and by means of 
the horizontal lock trimme r ( C57) . 

(a) Turning the horizontal lock trimmer (C57) clocxwise decreases the range 
of the horizontal hold contro l, and turning the trimmer counter- clockwise 
increases the range of the hold control. Normal setting is about one turn 
counter- clockwise from the tight pos ition. In " Fringe" or weak signal 
areas the trimmer may be set two turns counter -clockwise from the tight 
position resulting in somewhat better range on the hold control. 

(b) Turning the horizontal frequency screw (L16) clockwise lowers the frequency, 
(bars sloping downward to left) . Turning the screw counter- clockwise in-
creases frequency (bars sloping downward to right). 

 ontalizHo
r

(or tOil
lascit hwthe
 

se uof
 

na
 

)pe sco
ilooscl

 

1 Allow set to warm up to operating temperature. Select station operating 
normally. 

2) Connect vertical input lead of oscilloscope to terminal "C" of horizontal 
oscillator transformer ( TR-2294) and ground oscilloscope to chassis. Set 
frequency of scope to approximately 5 KC. 

3) Set horizontal lock trimmer (C57) one turn from tight. 
4) Short terminals "C" ék"D" on TR-2294 by means of clip lead. 

5) Set horizontal hold control at maximum clockwise rotation. 
6) Adjust horizontal frequency screw ( L16) until picture falls into sync. 

Then turn screw slightly counter-clockwise until blanking bar shows, 
or three or four bars show sloping downward to right. 
Remove short from terminals "C" &t."D" of TR-2294 and adjust screw ( L17) 
at terminal end of TR-2294 (under chassis) until wave shape as observed 
on scope is like that shown in sketch. 

NOTE: Due to variations in oscilloscope input characteristics it may 
be necessary to insert a 50,000 ohm resistor in the vertical input lead. 
This will prevent the loading of the scope from affecting the frequency of 
the horizontal circuit. 

8) Some further adjustment of horizontal frequency screw ( L16) may be 
necessary to keep picture in sync while L17 is being adjusted for proper 
wave shape. 

9) Remove scope from terminal "C". 
10) Turn horizontal hold control through entire range. Picture should remain 

in sync except in clockwise position when "blanking bar" will appear, or 
two or three bars will show sloping downward to the right. 

11) If picture falls out at left or condition described in " 10" is not obtained, 
adlust horizontal frequency screw ( L16) slightly. Observe paragraphs "a" 

b" under " Horizontal Oscillator" 
NOTE: Some manufacturers types of 6SN7GT may perform better than 

others in the horizontal oscillator socket and excessive drift of the horizontal 
oscillator circuit may be caused by a weak or defective 6SN7GT tube. 

After the horizontal oscillator circuit has been adjusted in the manner out-
lined above, any subsequent touch-up may be made with the horizontal 
frequency screw L16. 

Caution: It is important that the picture be centered in the mask properly 
with the horizontal hold control in the mid- position, otherwise the set user 
may attempt to center the picture by means of the hold control. Under this 
condition the control may be on "edge" and impulse noise or change of 
camera will cause the picture to fall out of synchronization. 



MOAD (ROUND) SHARP 

AOTUST LI/ FOR 

EQUAL HEIGHTS OF 

ROUND AND SHARP 

PORTIONS OF PULSE. 

Height and Vertical Linearity Adjustments:  

Adjust the height control until the picture fills the mask vertically. Adjust 
vertical linearity until the test pattern is symmetrical from top to bottom. 

Adjustment of one control will require readjustment of the other. Then 
adjust focus coil lever to align the picture within the mask. 

that the lead-in wire be folded and held in place by tape or a rubber band. In some cases 
reception can be improved by changing the location of the receiver in the room. 

Note: The text in this manual applies to television receivers wired in accordancE 
with enclosed schematic diagram DG- 2346-1. 

TUBE AND TRIMMER LAYOUT 

Width, Drive and Horizontal Linearity: 

Turn the width control L19 ( accessible through a hole in the rear of chassis) 
clockwise until the picture fills the entire width of the tube. Adjust the trimmer "hori-
zontal drive" C67 ( rear of chassis) to give the best degree of brightness and linearity. 
Adjust the horizontal linearity control L18 ( rear of chassis) for best linearity of the 
right half of the picture. Readjust the width control until the picture fills the mask and 
again adjust the focus coil lever to align the picture within the mask. 

NOTE: It is advisable to adjust both the height and width of the 
picture to a size slightly larger than the mask opening so 
that during periods of low line voltage or subsequent aging 
of tubes adequate deflection to fill the mask opening is obtained. 

IMPORTANT: 

The horizontal oscillator frequency must be checked for 
proper range of horizontal hold control after any adjustment 
of horizontal drive (C67) and horizontal lock (C57) trimmers. 
Some interaction is present between these trimmers and any 
adjustment of either one will usually require resetting of the 
horizontal freqth cv adjustment screw ( L16). 

FOCUS: 

Adjust the focus control for maximum definition of the vertical 
wedge of the test pattern and uniform focus over face of picture tube. 

Sensitivity Switch ( Used only on Models 764 8„/ 767) 762, 

A two- position switch is provided at the rear of the chassis for increasing 
the gain of the receiver which may be required for proper operation in fringe areas. 
Where sound and picture reception is weak with the sensitivity switch set in LOCAL 
position, switching to " FRINGE" position will improve the performance of the receiver. 

Phono-Television Switch ( Used only on Models 764 8,t 767)  

A two- position slide switch is provided at the rear of the chassis together 
with a pick-up socket for plug-in of an external record changer. 

Built- In Antenna  

All models are equipped with a built-in antenna which will provide satisfactory 
reception in many locations. In areas of weak reception an outside antenna will substan-
tially improve the performance of the receiver. An antenna post is provided at the rear of 
the chassis and is accessible through the opening in the masonite back to permit the con-
nection of an outside aerial. The built-in antenna is normally connected to the antenna 
posts and must be disconnected when attaching the outside aerial. To prevent the lead-in 
wires of the built-in antenna from contacting chassis parts and tubes it is recommended 

PICTURE 
CONTROL 

OFF-ON SWITCH 
ANO SOUND 
VOLUME CONTROL 

CHANNEL SELECTOR 
SWITCH 

FINE TUNING 
CONTROL 

SPEAKER CABLE 

VERTICAL HEIGHT 
LINEARITY 

Le- 2327 

SO WO /45ov 
lo ram / 450V 

125 1111-0 / 2 5 V. 

KINESCOPE SECOND 
ANDOE HIGH VOLTAGE 
CONNECTOR 

RECTANLAR 
KINESCOPE 1.1ÉlE  

C 303 

C104 

CAUTION  

VI) 

L 301 

C302 

40 WO / 450V. 
40 MF D /45ov 
60 MF / 200V 

L3, UNDERSCE 
OF CHASSIS 

SCUND 
DISCRIMINATOR 

TRANSF. 

SI WISED. 

V, 

SHIELDS TEST POINT L5, ACC. \ L4, PIS IF 
SOUND TRAP UNCERSIDE 

RI NC OF CHASSIS 

IF PIS. TRAM'. 
WITH K.C. SOUND TRAP 

12 CHANNEL R F TUNER 
(PART NO CL- 2262 ) 

DO NOT U$E ON DINSCT CAJOINENT ( 0 C). 
DISCONNECT LINE COAD PM» NOME 

OUTLET SEEM( inlay'on CHASSIS 

INNNI CASUIST. 

HORIZONTAL 
HOLD 

PLAN VIEW OF CHASSIS  

VERTICAL 
HOLD BRIGHTNESS FOCUS 

FRONT VIEW OF CHASSIS  

LIE 

L 17 HORIZONTAL OSC COIL 
INSIDE OF CHASSIS 

LIS 
HORIZONTAL 
FREQUENCY 

INTERLOCK 

CARLE 

ION TRAP 
(SEAM SENOER) 

Peet« CENTERING 
LEVER 

LI I TRAP 
4.5 MC. 

L7, 
CATHODE POWER TRANSF 
SOUIC TRAP 

ti.t5 NC 

BIFILAR PIX IF 
TRANSF. 

UNDERSIDE et:HMIS 

REAR VIEW OF CHASSIS  

SLUG ADJUSTMENTS 
FOR COILS L 302 
TO L3I3 INCLUSIVE 

MODELS 752, 752U, 753, 753u, 
755, 755u, 764, 764u, 766, 
766u, 767, 769 G
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ALL 700 SERIES RECEIVERS  

Trouble: 

Remedy: 

Trouble: 
Remedy: 

Trouble: 

Remedy: 

Trouble: 

Remedy: 

Fuse blows on line voltage surge, etc. resulting in small picture, 
fold over on both sides and damping bars. 
Remove fuse from present circuit and then remove green lead from 
terminal #1 on TR-2293 horizontal output transformer and connect 
to #8. Connect fuse between #8 and #1. Remove yellow wire from 
#8 and connect to #7. Dress fuse away from high voltage termin-
als. 

Insufficient width. 
Connect an . 05-400 volt condenser across width control ( terminals 
#5 and #6 on transformer). In severe cases of low line voltage, 
etc. a . 1-400 condenser may bé used. Change 6BQ6GT. 

Vertical retrace lines visible at low contrast. May be due to 
low transmitter sync level, or variations in picture tube charac-
teristics. 
Connect . 05-600 volt condenser from green lead of vertical output 
transformer ( TR-2189) to yellow lead ( pin #11 V13 Kinescope). 
These leads run to adjacent tie points on terminal strip near 
vertical output transformer. 

Beat interference, hash in picture or sound, or separation of 
sound and picture on high band. Oscillation in sound I.F. 
Ground cathode resistor ( R1 150 ohms) directly to center shield 
of V3 socket 1st sound IF amplifier, instead of terminal strip 
ground. Connect 1500 mmf ceramic condenser between pin #7 cath-
ode and socket center shield. Check alignment of sound IF, sound 
traps, and distriminator. 

SUBJECT: Modifications and Notes Applying to Models 752, 753, 755, 764, 
766 and 767. Refer to schematic drawing DG-2346-1. All refer-
ences to changes end symbol numbers in this service bulletin 
are with respect to Olympic's schematic wiring diagrams supplied 
with Instruction Manual IB-2405. 

1.Tube Changes  
Due to the critical shortage of 12AU7 tubes, the first and second video 
amplifier V12 will at times be replaced by a 6SN7GT tube. Due to inabil-
ity to obtain adequate supplies of 12BH7 tubes, the vertical oscillator 
tube V15 is now being replaced by a 6SN7GT and all further production will 
use the latter type of tube. 

2. Circuit Change  
Condenser No. C18 . 01/600 volts is being returned to the 6V6 screen, pin 
#4 instead of ground to reduce possibility of voltage breakdown. 
Resistor No. R50, 6.8 Meg. poing to the vertical hold control is not being 
used in all sets. It is often eliminated for better range of the vertical 
hold control. 

3. Horizontal Tearing ( Defective Parts)  
If tearing occurs, especially in fringe areas resulting in a distorted pic-
ture, when contrast control is advanced, check for a short, leaky or open 
.05 condenser ( C37) and low capacity in 220 MMF mica condenser (c38). 

4. Color Converter  
A color converter socket is now being wired in on the rear of the chassis 
for use with color converters -- when available. 

5. Underwriters' Changes  
In accordance with U/L requirements, a 120,000 ohm 1 watt resistor is 
being placed across condenser C48 in the primary of the power transformer 
-- connecting one side of the A.C. line to ground. 

MODELS 752, 752U, 753, 773U, 755, 

6. Picture Width 755U, 764, 764U, 766, 766U, 767, 769 

To increase picture width for low line voltage areas, a . 05/600 W.V. paper 
condenser is now used on all models across terminals 5 and 6 of the flyback 
transformer TR-2293. 

7. Vertical Height  
To improve vertical height, try replacing the vercical output tube V15 
which may be either a 6SN7GT or a 12BH7. As noted in paragraph one, both 
6SN7GT and 12BH7 have been used in V15 socket. 
Due to resistor shortages, R55 and R56, 3300 ohms each respectively in 
series have been replaced on some receivers by one 6500 ohm 5 watt wire 
wound resistor. To obtain increased height where R55 and R56 are used, 
short out either one of them. Where a 6500 ohm resistor is used, shunt 
another 6500 ohm 2 to 5 watt resistor across the present one or replace it 
by a 3300 ohm 2 watt resistor. 

8. Width Control  

Due to the scarcity of power transformers, Olympic Part No. TR-1966, it has 
been necessary to s'ibstitute another specification TR-1668 giving slightly 
lower B+ voltages. On all models where TR-1688 have been substituted and 
to secure sufficient width, the width control has been removed from the 
circuit by connecting both width control leads to terminal #1 of the 6BQ6GT 
tube. ( V17 socket). 

If it is necessary tc reduce the width of the picture, restore connections 
of the width control by re-wiring to terminals 5 and 6 of the flyback trans-
former. 

9. Vacuum Tubes  

It appears that component parts manufacturers standards ha .ve been apprec-
iably lowered lately. Therefore -- always check tubes first in case of 
performance and operation troubles. Some manufacturers types are better 
than others especially in 6BQ6 and 6SN7 types. 

10. Resistors  

Because of the critical shortage of this item, we and other manufacturers 
are compelled to develop new sources of supply even using resistors of 
foreign manufacture. While foreign resistors are properly rated as to 
wattage end resistance, the majority of them are of the un-insulated type. 
In production, these resistors are dressed away from contact with other 
parts. Transportation shock may cause them to shift, causing shorts. In 
case of trouble, check for short circuits and re-dress resistors so that 
they do not touch adjacent perts or components. 

11. Horizontal Tearing ( Modification) 
When tearing of picture occurs at high or medium contrast control setting, 
R3o 1000 ohm should be reduced to 700 or 800 ohms. When tearing or dis-
tortion occurs at low contrast setting R36 is too low and should be inc-
reased to 1200 ohms. 

BULLETIN NO. 51-4 

SUBJECT: Insufficient height and width in areas of low line voltage. 
Models 72, 753, 755, 764, 766 and 767. 

Production Changes Starting November 24, 1950  

Pix Width: R76 56,000 ohm 1 watt resistor changed to 22,000 ohm +20% 
1 watt. 

Fix Height: R55 and R56 3,300 ohm 2 watt, ( actually 6500 ohm 10 watt in 
production) replaced by one 3300 ohm 2 watt. A parallel re-
sistor combination may be used as an equivalent of a 3300 
ohm 2 watt resistor. 
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OLYMPIC TV PAGE 6 — 9,10 

MODELS 752, 753, 755, 764, 
766, 767, 769, Startinr w'An 
R-500,001 and S-600,001 
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OLYMPIC TV PAGE 6-7,8 

MODELS 752, 753, 
755, 766, 769, 
Starting with 
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.5el.v1(Je Da7,a i' 1vision 
Ch. for Modcl DX-621, See Voluffit 5, 

Pages 5-1 tbrough 5-7. 

Frequency Range: A.M. 535-1700 kc. and F.M. 88-108 mc. 

Power Requirement: 105-125 Volts a-c 60 cycles 

Power Consumption: Receiver on a-m: 95 watts. Receiver with Record Changer: 115 watts 

IMPORTANT NOTICE: 
This AM- FM-TV receiver and automatic 3-speed record changer console is for use on alternating current ONLY and 

should never be used on direct current. 

Before operating the radio receiver and record changer it will be necessary to remove the two shipping screws (which 

are identified with tags) holding radio receiver to its mounting board and loosen the three record changer mounting screws 

completely as described in separate accompanying Record Changer Instruction Sheet. 

This instrument is equipped with two separate chassis; one a 10 tube (including rectifier) AM-FM chassis and another 
a 20 tube ( including rectifiers) television chassis. Built-in antennas are provided for both the AM and FM-TV sections of the 

receiver which will provide satisfactory reception under normal operating conditions. For AM reception an outside antenna 
will seldom be required whereas on FM-TV the use of an outside antenna will generally improve the quality of reception. 

AM-FM RECEIVER CONTROLS: (see separate folder for television controls and operation) 

The AM-FM receiver has four control knobs marked according to their function, and reading from left to right as 

follows: 
I. VOLUME 2. OFF-ON-TONE 3. FM-AM-PH-TV 4. TUNING 

NOTE: The power switches for operating the television and radio sections of this instrument are interconnected and there-
fore it is necessary that the power switch of the unit which is not in operation be turned to the " OFF" position. 

TUNING: 

To place receiver in operation turn the OFF-ON knob clockwise until a click is heard. The tubes require a warm-up 

period of about one-half minute before the set is ready to function. 

A.M. 

For AM reception turn FM-AM-PH-TV knob to the position where AM faces the indicator dot. The tuning knob should 

now be turned until the dial pointer is at the frequency of the desired station. Use part of dial calibrated from 55 to 170. 

Dial numbers are converted to kilocycles by adding one zero. For example, 70 on the dial is 700 kilocycles. With volume 
control set to LOW volume level turn the station selector knob until the desired station is received loudest. Now adjust vol-

ume to the desired level and the tone control to the desired tone. DO NOT USE TUNING KNOB TO ADJUST VOLUME 

BY TUNING OFF STATION AS THIS WILL RESULT IN POOR TONE QUALITY. 

F.M. 

As supplied, the built-in television antenna is connected to both the TV and FM section of the receiver. Where no 
outside television aerial is used this arrangement will in most cases assure satisfactory FM reception. Where an outside tele-
vision aerial is used, this internal connection will automatically connect the FM section to the outside aerial and no additional 

FM antenna should be required. Where an independent FM aerial is desired the connecting line between the television 
receiver and the radio receiver should be disconnected on both ends and the aerial connected to the post on the rear of the 

radio receiver marked -FM-Dipole." 

For FM reception turn FM-AM-PH-TV knob to the position FM facing indicator dot. Use the part of the dial calibrated 

in megacycles and channel numbers and tune carefully at medium volume level to the desired station. The tuning is done 

by the same knob as on AM. It is important to tune accurately to the center of the station as incorrect tuning will result in 
poor tone quality. The correct tuning point is the position of loudest response. 

Tone and volume may be adjusted by the same two knobs as for AM reception. 

NOTE: When operating this console as a Radio Receiver be sure that the motor switch on the record changer is in the OFF 
position. 

RECORD CHANGER OPERATION: 

To operate the record changer, turn the FM-AM-PH-TV knob so that PH faces indicator dot, leave the " OFF-ON" 
knob in the " ON" position and adjust volume and tone with the same knob as used in receiver operation. 

TELEVISION RECEPTION: 

To use the television receiver on this instrument it is IMPORTANT that the FM-AM-PH-TV knob be set in the position 
where TV faces indicator dot. If this is not observed the sound section of the television receiver will be inoperative. For instruc-

tions how to use television receiver read the separate instructions accompanying this instrument. 

SERVICE AND ALIGNMENT INSTRUCTIONS 

To remove the chassis from the console, it is first necessary to disconnect all plugs and sockets between the rear of the 

receiver chassis, the speaker, the television set and the record changer, respectively. Then remove the four knobs and the 

four screws holding the chassis to its mounting panel. (On Model 766 it will also be necessary to remove the wood screw 

holding the broadcast loop to the side of the cabinet.) 

CAUTION: WHEN REMOVING THE CHANGER BE SURE TO PLACE IT IN A POSITION IN WHICH THE CHANGER 

MECHANISM WILL NOT BE DAMAGED. 

ALIGN MEI4T: 

Equipment Required: Modulated a- m, r-f signal generator; modulated f-m signal generator covering the range from 88 to 

108 megacycles; vacuum tube voltmeter; output meter; insulated 'screw driver; radiation loop ( 1 turn of about 6" to 8" 

diameter of # 12 or # I4 wire connected across output of signal generator and placed parallel to receiver loop about 8" or 
0" away); one . 1 mfd 400 volt condenser; two 150 ohm resistors. 

With the receiver removed from the cabinet, connect output meter, or vacuum tube voltmeter and signal generator as 

indicated in the alignment procedure chart and keeping the output of the generator as low as possible, proceed exactly in the 

sequence as shown on the chart. 

Before aligning, close the variable condenser fully counter- clockwise ( plates fully closed) and check that pointer coincides 

with the reference line on the dial. 

MODELS 7, 
17)X-321 
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OLYMPIC TV PAGE 6-11,12 

MODELS 752U, 753U, 755U, 
764U2 766U, 769, Starting with 
R-500,001 nnd S-600,001 
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TRANSFORMER "' 1'4"24)1Tge `• 
1504. 

1504 

eag% tIlO 
.15 

an ( 

Colt. WOUND 
AROUND RESISTOR 
(CM SOT) 

r-
0/0 N n• 
CC.T, 

tcc 
040 
Ca: 

-e 

6V6/GT 
V 7 

L 9 
...Rh 

CLOU;e1  R28 I/ 

22 ILA : 

L 0 

R 29 RIS 
360*(1110% 470Kft 

IT 
ji o 

0 °  N ?Tcn. 65 , 

AUDIO OUTPUT 
TRANSFORMER 

 • 
SPEAKER 

NOTES 

I ALL RESISTORS 20% TOLERANCE, 'h WATT, UNLESS 
OTHERWISE SPECIFIED 

2 ALL MICA AND CERAMIC CONDENSERS 20 % TOLERANCE, 

UNLESS OTHERWISE SPECIFIED 

3 ALL VOLTAGES MEASURED BETWEEN POINTS INDICATED 

AND CHASSIS ( EXCEPT WHERE OTHERWISE NOTED), VOLUME 

CONTROL FULL ON AND ALL CONTROLS TURNED COUNTER 

CLOCKWISE, USING AN ELECTRONIC TYPE VOL . ALL 

VOLTAGE READINGS • 15%, MEASURED WITH INPUT VOLTAIC 

OF 117 VOLTS, SO CYCLES, A.G. ANO WITH NO INCOMING 

SIGNAL. 

4. RESISTOR 134 WAS 3,300A tW. ON EARLY PRODUCTION. 

5. PHONO - TV AND SENSITIVITY SWITCH ARE USED 

ONLY ON MODEL 764, ON ALL OTHER MODELS BOTH 

SWITCHES ARE OMITTED AND WIRING OF PFIONO-TV SWITCH 

CONNECTIONS ARE MADE DIRECTLY To THE TV POSITION. 

6 ON SERIAL NUMBERS R-500,001 TO R-515,1300 ANO S-000,001 

TO S-004,400, R33 WAS CONNECTED TO 275 VOLTS 

INSTEAD OF 140 VOLTS 

12 AU7 ( oR 6SN7/GT) 
V 12 

Ice t• VIDEO DIOPLIIIIII 

PICTURE 
CONTROL 

o 

5 KA 

5A/rAO---• 

IRO ." 
OF-

 COIL WOUND 
AROUND RESISTOR 

(suit Doi) 

o 

Ng 
as 

4.5 MC 

TRAP 

632 
. 05/600 V. 

WI 

SEE 

NOTE o 

- 
g 

SEE NOTE 

18 

L12 
IZO 

137 
PERIL 

136 
11CA 

RECTANGULAR 
16KPit OR 16 RP4 
FOR 16 MODELS. 
17BP4 OR 17BP4A 
FOR 17" MODELS. 

O V13 
KINESCOPE 

Y   

Fmk, 

634 
te/woov 

'V 'V 

Ir-ji-OCAL fr'FRINGE 
•  

e" 0 
Oyy 

SENSITIVITY 
SWITCH 

+140 T. 
COLOR 

CONVERTER 
SOCKET 

275 

PHONO 
• 

350 

VI4 638 
leVOC •UPtIFIER 
•  zzo 

SOT 

C 31 
05/600v 

SST 

11 

176 51 

10V 

se 
o 

go 
*cc 
Cce 

639 

 It  O 
003/600 

it 

F- 4 
go 
cc?. 640 
▪ 005/600 

641 
.00 t /600 v. 

 II  

642 
330144 

f  
* SEE NOTE 7 

BELOW 

VERT HEIGHT 
CONTROL 

MEG A 

VERTICAL OSCILLATOR 

TRANSFORMER 

Ye/TNI 11 DITT  

J 

12BH7(oR6SN7/GT) 
VIS 

vt41. 0•C 6 err. OUTPUT 

TV 

500 KA 

8401 

550 V 

BRIGHTNESS 
CONTROL 

VERTICAL OUTPUT YOKE 
TRANSFORMER VERTICAL DEFLECTION COIL 

e•••• ••• 1•1 ••• 

60V. 160T 

C 43 
0047/600 10% 

C45 
25/400v 

o 

0: 

;r5-4 
cc • 

gg :e'OelgreE 
MODELS ---

• 
vi 

VERT MOLD 
CONTROL 

• 

K A 

VERT. LINEARITY 
CONTROL 

'V 

7/GT 
6 HORIZONTAL OSCILLATOR 
, B .3•12 alc COIL PART Nit TR -22,4 

26V. 
63 ,1. 

01 

cc4 
o 
o 
e 

L16 

:c 

664 
.0 0 5 /CIO 0 V 

JL 1 7 
o 
1 

ç 

o 

IS 
0-
04. 
„ 
o 

41 
oe 

o « 

T, 
e  

7.S 

se 

HORI7 HOLD 

CONTROL 

 II  

NORIZ DRIVE 
CONTROL 

667 

Jr 
SO -370181f 

-e 

6BQ6/GT 
V17 

1101.11 Gerona 

6.000T PULSE 
DO NOT WORM( 

178 
4711 

ISO v 

C66 

.05/400 

I ys 

a.; cry .4-41 

I. 

.22 (Kg 
r-4 10.w 64. 

o el' • 

  2 

W 

a Ht 
8 

1B3/GT 
V18 

4144 v44TAIN INCI.P64 

151.RT NETR. 2253 
NORIZ OUTPUT 
NIGH VOLTAGE 
TRANSFORMER 

«ad  

24011 1c jg 

a C. 
•  

4 AMP 

e 
as 

11,000Y 

> 

3.513 

6V/4/GT 
o  O 

V19 e. 

82011. 

CONNECTIONS FOR V12 USING 

6SN7/GT 

CONNECTIONS FOR V IS USING 

6SN7/GT 

YOKE 
HORIZONTAL DEFLECTION COIL 

a 

7.4.a  

Q " - Ll9 Pt 
00 LI 

,m m„.•1;_ 
Wen. LINEARITY 

CONTROL 

WIDTH 

CONTROL 

• 

840v. 

671 

15011, 

1105 

NOTE 7 ON SOME MODELS THE VERTICAL INTEGRATOR NETWORK 

WITHIN DOTTED AREA IS REPLACED BY A PRINTED 

CIRCUIT cRL. YA 402-002A, AS SHOWN BELOW. 

145 R46 R47 
tiK.rt 6200.11 WOO 

3 
INPUT j OUTPUT 

C41 C 40 C39 
.00t/eoov. .00s/wovT .00s/soo7 



OLYMPIC TV MODELS 752U, 1 
SERIAL NUMBERS STARTING WITH 

ANTENNA POSTS 

ItEcTplcm, seuELO 

1TOUTLINE OF TURRET CONTAINING 
TWELVE (It) SETS Of FIVE ( 5) 
COILS EACH. 

STATION 
SELECTOR 

LINE CORD 

6AG5 
OR 

6BC5 
VI 

IILFAreumit 

FINE 
TUNING 
CONTROL 

105-120 V. A.G. 
KO CYCLES 

INTERLOCK 

 Il 
SOCKET PAM ON 

CHASSIS 

/12 CHANNEL R.F. TUNER 
PART NO. ct.-2ese 

ON- OFF SWITCH 
ON SOUND- VOLUME 

CONTROL 

POWER 
TRANSFORMER 

5U4G 
V20 

RECTIFIER 

L301 
22.25 MC 120/ei 

3150 v. LC. 

6.3 v,I.0 AMP. 

3110v •. G. 

6AU6(oR6BA6) 6A 
V3 C3 

111500/10 IF ampor,En vmsowere 

155v t il  

4 

I SIF 

M. I 
m I 

F'IO4A 541:2 

USED ONLY 
I WHEN 68A6 IS 
I USED IN V3 
I POSITION. 

r:3 

;255 

+ 

g: 

SOUND 
IF COIL 

.nd 

• 

ISO V. 

•14GY. 
400v 

AGC 
wb.te 

VIDEO IF 

•••• Pin 

+140V. 

10..r../Red T17 

FILAMENTS 

IMite/III•cll T év , is .... . , " o „.,c, ‘.., 1.  — 
7r  

seo INSULATED 
SOLIO WIRE 
12 TURNS ON 
1/4" FORM. 

FILTER CHOKE 
6211 2,25011 

4120,1 WIRE WOUND 
035.00 \—en—VNIACON4 

L13 

03 ° MIN 

6AG5 
OR 

6BC5 
V 8 

IC PIS IF AMPLIFIER 

ISO V 

5 

EEEE4P-v 
3 

o 
NO 

23.0MC. 21.2 
L4 L5 
PIX, IF TRANS FORMER 02 

ACC. SOUND TRAP 3302 

400 V. 

L15 R62 
FOCUS COIL 3312. 

0.7.7,7/ on  

FOCUS 
CONTROL 

TO ALL 6 v. TUBES 
(EXCEPT KINESCOPE 

X (1 6V6/GT TUBES) 

} TO KINESCOPE TUSE 
8 4346/0T 

Y 

R61 
39011110% 

It. 
o 

to 
e 

or o. 

ro.is 

IA 
43; 

C54 
2201211f 

C56 V 
.005/600V. 

IMMItZ. A F • 

HORIZ LOCK 
CONTROL 

C57 
10 - 11,011),.,1311 

C55 
ISO J) ji  

o 

.g 

6Sh 

©John F. Rider 



ALIGNMENT PROCEDURE CHART 

STEP 
SET BAND 
SWITCH 

ON. 

CONNECT HIGH SIDE OF 
SIGNAL GENERATOR 

TO - 

SET SIGNAL 
GENERATOR 

TO- 

TURN 
POINTER 

TO- 

READ 
OUTPUT 

ON 

ADJUST Tif FOLLOWING-
(KEEP SIGNAL FROM SIGNAL GENERATE* 

AS LOW AS POSSIBLE) 

BEFORE ALIGNING CLOSE VARIABLE CONDENSER FULLY COUNTER- CLOCKWISE (PLATES FULLY CLOSED) 
AND ADJUST POINTER TO COINCIDE W TH TI.E BEGINNING OF DIAL SCALE. 

I FM 
PIN 1 OF 68A6 ( 2) TUBE 
FOR .1 VOLT SIGNAL 

10 7 MC 

UP*COULATED 

SIGNAL. EXTREME RIGHT 

HAND POSITION 

(CONDENSER PLATES 

FULLY OPEN) 

VACUUM TUBE VOLTMETER 

ACROSS 10,000 OHM RESISTE* 
(SEE A. ON CIRCUIT DIAGRAM) 

L12 ( RATIO DETECTOR PRIMARY, 
SLUG ON UNDERSIDE OF CHASSIS) 

FOR MAXI MUM READING 

2 FM 
VACUUM TUBE VOLTMETER 

ACROSS .Ei ON CIRWIT DIAGFtA.M. 

LI3 (RATIO DETECTOR SECONDARY, 

SLUG ON TOP OF CHASSIS) 
FOR ZERO READING 

3 F M 68E6 THRU A 
TWO TURN LOOP 

AROUND TUBE ENVELOPE 
(LOOSELY COUPLED), 

----

VACUUM TUBE VOLTMETER 

ACROSS 10,000 OHM RESISTOR 

I SECA- ON CIRCUIT DIAGRAM). 

L8(SLUG ON UNDERSIDE OF CHASSIS) 
L9 (SLUG ON TOP OF CHASSIS) 

FOR MAXIMUM READING. 

4 F. M 
LIO(SLUG ON TOP OF CHASSIS ) 
LII(SLUG ON UNDERSIDE OF CHASSIS) 

FOR MAXIMUM READING. 

5 A M RE SECTION OF VARIABLE 
CONDENSER OR PIN 7 OF 
THE 68E6 TUBE IN SERIES 
WITH A 1MFD,400 VOLT 
CONDENSER. 

455 KC. 
OUTPUT METER ACROSS 

SPEAKER VOICE - COIL 

L4 (SLUG ON UNDERSIDE OF CHASSIS) 
LUSLUG ON TOP OF CHASSIS) 

FOR MAXIMUM READING. 

6 A M 
L6(SLUG ON UNDERSIDE OF CHASSIS) 
LT(SLUG ON TOP OF CHASSIS ) 

FOR MAXIMUM READING. 

7 
I 

FM REPEAT STEPS 3 AND 4 

8 F. M 
CONNECT F M SIGNAL 
GENERATOR TO DIPOLE 
TERMINAL POSTS USING 
A 150 OHM RESISTOR 
IN SERIES WITH THE 
HIGH SIDE AND AI50 » I 
RESISTOR IN SERIES 
WITH THE GROUND SIDE 
OF SIGNAL GENERATOR. 
USE 30 rt, FREQUENCY 
MODULATED SIGNAL. 

88 MC 
88 MC. 

ON DIAL. OUTPUT METER ACROSS 

SPEAKER VOICE- COIL. 

*L3(0SCILLATCR COIL,ON UNDERSICE OF CHASSIS 
ADJUST BY COMPRESSING OR EXPANDING COIL 
SLIGHTLY FOR MAXIMUPA OUTPUT COINCIDING 
WITH 88 MC. ON DIAL. 

9 
I 

FM 108 MC  108 MC 
ON DIAL. 

Cl ( OSCILLATOR TRIMMER) 
FOR MAXIMUM OUTPUT. 

10 F. M. REPEAT STEPS 8 AND 9 UNTIL OSCILLATOR RANGE IS 88MC TO 108PAC. ON DIAL 

It F. M. 98 MC. 
RESONANCE 

APPROXIMATFLy 
98 MC ON DIAL. 

OUTPUT METER ACROSS 

SPEAKER VOICE- COIL. 

*LIPP L2,(ON UNDERSIDE OF CHASSIS) ADJUST 
BY COMPRESSING OR EXPANDING COIL 
SLIGHTLY FOR MAXIMUM OUTPUT 

12 .  AM. 

USE RADIATED SIGNAL 
(CONNECT BOTH SIDES 
OF SIGNAL GENERATOR 
TO RADIATION LOOP) 

1500 KC 
1500 KC 

ON DIAL 

C2 (OSCI LL ATO R TRIMMER) 

FOR MAXIMUM OUTPUT 

13 A M 
C3( ANTENNA TRIMMER) 
FOR MAXIMUM OUTPUT 

14 A M 600 KC 
RESONANCE 

APPROXIMATELY 
600 KC ON DIAL 

CP€CK THAT 600KC RESONANCE CORRESPONDS 

WITH 600 KC POINT ON DIAL 

* THESE ADJUSTMENTS ARE PERMANENTLY SET AT THE FACTORY AND NORMALLY DO NOT REQUIRE 
READJUSTMENT UNLESS THEY ARE DISPLACED OR REPLACED IN SERVICING. 

+ On Model 766 Repeat Step 13 with Chassis and Loop Mounted in Cabinet 

BLOCK DIAGRAM OF INTERCONNECTIONS 

( AM- FM RECEIVER -\ 

zer, ""-• 
SNA11.• Au. 

»net 

0 y 

.b 8 

SO.C.t 

o.) 

300 (**1 TELEVISION 

ANTENNA LINE 
DISCONNECT AT TERIA.NALS 
IF SEPARATE TV ANTENNA 
IS USED ANO TAPE BARE 
TERMINALS TO AVOID 
CONTACT WITH CHASSIS 

21..; CORD TO POWER OUTLET 

(=C 

300 OHM ANTENNA LINE BETWEEN AM- FM 
RECEIVER AND TELEVISION RECEIVER 
DISCONNECT AND ELIMINATE THIS LINE IF TWO 
SEPARATE ANTENNAS ( ONE FOR FM W ONE FOR 
Ty) ARE uSto. 

'PHONO PICK-
UP ARM LEAD 
TO PHONO 
SOCKET ON 

AM- FM CHASSIS. 

PICK-UP ARM. 

T V LINE CORD TO TV POWER LINE 

SOCKET ON AM- FM CHASSIS. 

. IN ANTENNA 

SLEEV1NG CONTAINNG 1,000 OHM 
RESISTORS IN EACH LEAD AT THIS END 

LTO SPEAKER SOCKET ON TELEVISION CHASSIS. 

L TO SPEAKER SOCKET ON AM- FM CHASSIS 

TURN TABLE. 

3 SPEED RECORD CHANGER. 

KINESCOPE 

TUBE. 

1- TELEVISION 

RECEIVER. 

SPENCER 

MODELS 766, 
769, DX-021 

TUBE & TRIMMER LAYOUT 

105 -120V, AC , 60 CYCLES 

FM- AN- PH - TV COMBINATION 
DORER CONIUSITION RECEIvER SD tor,' INCENIEN WNOON ONANWERININTTS 

TuNING, 

(FM) OSC COIL 
L3, UNDERSIDE 
OF CHASSIS, 

(FM) OSC TRIM 
Cl 

(AM) ose 
C2 

(AM) ANT TRIM 
C3 

(FM) ANT COIL 
Li, UNDERSIDE 
OF CHASSIS 

(FM) R F COIL 
L2,UNDERSIDE 
OF CHASSIS 

(AM)ANTENNA 
LOOP 

CA8iNEI 

(N4)ANTENNA 
LOOP 

ANTENNA 
LEAD 

TWO 1,000 OHM RESISTORS 
CONNECTED AT THIS END 

<-- TO ANTENNA POSTS ON 
TELEVISION CHASSIS TO SE 
DISCONNECTED COMFLETELY 
ON BOTH SIDES IF SEPARATE 
FM (5 TV OUTSIDE ANTENNAS 
ARE USED 

FM-AM- PH- TV 

SWITCH 

OFF- ON SWITCH 

TONE CONTROL 

(FIA) 1 E IF. 
10 76C 

I I 

LB UNDERSIDE 
-OF CHASSIS. 

0 ' L5 (21 
t ar—Ole r1- 1, 

(mew I F 
  •55 KC 

L4UNDERSICE 
OF CHASSIS 

(AM)299 iF L7 
455 KC 

14 1 (JO UNDERSIDE - 
' OF CHASSIS 

LII UNDERSIDE 
OF CHASSIS 

(FM)25. IF 
10 7 M C 

ELEC 
COND 

ANTENNA LOOP 
SCREWED TO INSIDE 
OF CABINET 

CAUTION DO NOT INK OR 
DIRECT CuRRENT 10 CI 
DISCONNECT LINE CORO 
SUCRE REINNOWS GNAWS'S 

65 Q7 
(21 

(2) 
856 

5r3 
GT/G 

TOP VIEW 

PLUG INTO Tv.-' 
SPEAKER SOCKET 

ON TV CHASSIS 

REAR VIEW 

6507 

(1) 

INSERT Tv 

LINE CORO PLUG 
INTO THIS SOCKET 

voLuktE 

copcmoi. 

RATIO 
DETECTOR 
TRANS. 

LI2UPCERSCE 
CHASSIS 

LINE CORD 

•• 11...•••,. VINg an./ KM Or 

eurala AAAAA . ..... 0.0 

.0.0 [0.800.•,. 00 a... 1.11111 

..... ..• •11.0. INO.1111, 

PHONO MOTOR LEADS TO PHONO MOTOR SOCKET ON AM- FM CHASSIS 

© John Y. Rider 



TO Tv. CHASSIS 
  POSTS 

30011 

15000! 

O 

LI 

POSTS 

LOOP 
• 1/ mart., 

6AG5 
1,1 • O•\,•111,1 

100 

5000f 
11-

3 PM ..1 r  
L2 /• / 

I 7 

C3 
/AS 

r• 

E TURNS • tO 
MARE WIRE 

( WOUND ON 
\ RESISTOR 

/ 10KA 

1 
/ 

/ I 
/ / 

68E6  

• 

\ 
2 

1 PM 

I W. 

I 
I I 

1131.P. 
10.7 NC. 

(TART y•-•1.1 

L8 L9 

L• 

g 

III!  I.E 
•55 KC. 

PART Rs •11-11111.1 

L4 L5 
AM AM 

7-• 

E.. 

68 A6(i) 
..1.0.11 

KS 

O 

—  

moo/ 

„ 

LI 

I.F. 
,118 

•••• Wt. T•- 1••• I  

ROMP 
10.1 

Mr. 0. T••111 ,10) 

LIO L   
PIA Fol 

o7 10 

•1 

LO 

LINE CORD 

L6 
AM 

68A6(S) .•,1, 

RATIO DETECTOR 
$$$$$$ ORMER 6AL5 

t••Er E. r•- ,.•.) » TM ORTUTO• 

L12 L13 
FIT FM 

r •  
00V I o. 

I 

O e 

:7 e 
.re 

KS 
9 

O 

- L!  

I ME•11 

RU 

2 

e 

O 

> 

e: 4 

 10 

I , 
7/ 

VOLU1tE 
/ CONTROL 

5111511 

I I 

r--

6SQ7(2) 
to Delve., ANC g 
•  

OFF 

OPP-ON SwiTCM 
OR TONE COW 

ION - Igoe azillUPPLY 
110/80 CYCLES 

Tv - 0.01IIR PHONO 
LINE MOTOR 

SOCKET SOCRE, 

ro.«. 5Y3 -G7/G CHOK8 
TRAITIFORI  

OTC, 

g so. /AMPS i s 

.......  e.,...4. Z ...4. 

*41 

PILOT LISTS 
1.11 

TO FILAMENTS 

Part No 

BU 187 

CK 1127 

CK 1058 

CK 1346 

CK 1452 

CL 1466 
CL 2178 

CL 2179 
CO 1056 

CO 1083 

CO 2350 
CT 1036-1 
CV 2165 

DL 2187 

KN 422 

KN 423 

KN 425 

REPLACEMENT PARTS LIST 
Description 

Pilot Light Bulb-6.3 V. 

Choke—R. F. Plate Choke 

Choke— I.5 Microhenry Filament Choke 

Choke—Filter Choke 
Choke—F. M. Oscillator Cathode Choke 

Coil—Oscillator Coil ( B. C.) 

Coil—Antenna Coil (FM) 
Coil—R. F. & Oscillator Coil (FM) 

Condenser-4 MFD. — 450 W. V. Elect. Condenser 

Condenser-4.7 MMF ± 20% Fixed Condenser 

Condenser-30/400 W.V. ± 50/400 W.V. ± 4/400 Elect. Cond. 
Trimmer— I-8 MMF. Oscillator Trimmer (FM) 

Condenser-2 Gang Var. Condenser (AM/FM) 

Dial—Glass Dial Scale "OLYMPIC" 

Knob—Walnut "Volume" Knob 

Knob—Walnut "Off-On Tone': Knob 

Knob-Walnut "Tuning" Knob 

PROMO 
PICK -UP 
SOCKET 

e h, TO Tv. 

SOCKET 

O 

PLUS 

6V6/G7(1) 

SOCKET 

!MIL 

I. ALL RESISTORS : 20% TOLERANCE. h WATT, UNLESS OTHERWISE 

SPECIFIED 

t. ALL MICA CONOENSERS à I10% TOLERANCE. UNLESS OTHERWISE 

SPECIFIES 

S. SAND SELECTOR SWITCH SHOWN IN .1, 5 POSITION. 

• ALL VOLTANTS MEASURED TTTTTTT POINTS INDICATED AND 

MOON°, WITS VOLUME CONTROL FULL ON AND SAND 

SIVITCN SET 111 .FM. POSITION, MIS 20,000 ONAIS-PER-voLT 

METER. ALL VOLTAIC REMISS 010%, MEASURED WITS AN 

INPUT VOLTAIC OP 117 VOLTIOTO CYCLES. A. C 

Part No 

KN 2154 

LP 2176 

LP 2356 
PO 1011 

PT 567 

PT 2160 
RX 2181-1 

SH 238 

SP 191 

SP 218 

SW 2159 

TR 1643 
TR 1644 

TR 1645 

TR 1646 

TR 2155 

TR 2156 

TR 2180 

Description 

Knob—Walnut "FM-AM-PH-TV" Knob 

Loop (Used on Model 769) 

Loop (Used on Model 766) 
Pointer 
Control-2 Meg. Tapped Vol. Control 
Control-3 Meg. Tone Control (SPDT Switch) 

Changer—Auto. Record Changer (Webster '100) 

Shaft.— Drive Shaft 
Spring—Lock Spring ( For Dial Drive) 

Spring-7/8" Lg. Pointer Drive Spring 
Switch—Band Switch 

Transformer-2nd FM I. F. Transformer 

Transformer—AM I. F. Transformer 

Transformer—AM I. F. Transformer 

Transformer—Ratio Detector Transformer 

Transformer—Power Transformer 

Transformer—Output Transformer 
Transformer—Ist FM I. F. Transformer  

MODE
LS 

7,
66
 

,7
96
 

DX-62
1 

SI-9 30V dlA 01 WADdI 





TUNING FREQUENCY RANGE: 

Figure No. 

1 

2 

3 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

LIST OF ILLUSTRATIONS 

Title 

Model 2801-TV, Chassis & Cabinet 

Model 2801A-TV, Chassis & Cabinet 

Picture Yoke Assembly. 

Block Circuit Diagram. 

Socket Voltages — Television 

Normal l-F Response Curve. 

"Fringe Area" l-F Response Curve. 

Top View of Television Chassis. 

Bottom View of Television Chassis. 

AM-FM Tuner Chassis. 

AM-FM Tuner — Schematic Diagram. 

TV-R-F Tuner Schematic Diagram. 

Television Schematic Diagram. 

Figure I 

Model 2801-TV 

Model 2801-TV, shown in figure 1, is a console television — 
AM-FM radio — phonograph combination. It employs 23 tubes 
Plus 4 rectifiers and a 16-inch rectangular picture tube using 
electro-magnetic deflection. 

Page 

1 

1 

2 

2 

3 

4 

4 

4 

5 

5 

6 

6 

7 

Figure 2 

Model 2801A-TV 

Model 2801A-TV, shown in Figure 2, is the some as the 2801-TV 

with the exception that it employs a 16-inch round picture tube. 

Cabinet styling is in walnut, mahogany, blonde oak, and maple. 

GENERAL INFORMATION 

Two chassis comprise the overall chassis assembly: the tele-

vision chassis and the AM-FM chassis. The audio amplifier and 

power supply contained in the television chassis, serves both 

c hassis. 

Both models feature the Webster Model 100-11 three-speed 
automatic record changer. Service Instructions pertaining to this 

unit will accompany this service manual. 

SPECIFICATIONS 

OVERALL DIMENSIONS: 
Height 38'." 
Width 40's" 
Depth   233e" 
Shipping Weight   250 Lbs. 

Television . All 12 channels currently alloted to 
the Pacific Coast Area; channels 2 
to 13 inclusive ( 54 to 88 MC and 
176 to 216 MC). 

FM .. 88 to 108 MC 
AM 540 to 1620 KC 

INTERMEDIATE FREQUENCIES: 
Television Sound Corrier 
Television Picture Carrier 
Frequency Modulation . . 
Standard Broadcast . . . 

-)0.ç 

25.0 MC 
10.7 MC 
455 KC 

ELECTRICAL RATING: 
Line Voltage 110-120 volts 
Power Consumption it 115 volts 

Radio — Phono   98 watts 
Television . 210 watts 

ELECTRICAL POWER OUTPUT: 
Television 
FM   
AM   
Phonograph 

(Maximum) 
2.0 watts 
3.0 watts 
2.5 watts 
2.5 watts 

LOUDSPEAKER: 
Type   Permanent Magnet 
Outside Cone Diameter   12" 
Voice Coil Impedance   32 ohms "a 400 C.P.S. 
Magnet Rating   6.8 Oz. Alnico V 

RECEIVING ANTENNA INPUT IMPEDANCE: 
300 ohms balanced 

VIDEO RESPONSE: 
3.5 MC band width 

FOCUS: 
Electro-Magnetic 

SWEEP DEFLECTION: 
Electra-Magnetic ( 70 degree) 

SCANNING: 
525 lines interlaced 

HORIZONTAL SCANNING FREQUENCY: 
15,750 C.P.S. 

VERTICAL SCANNING FREQUENCY: 
60 C.P.S. 

PICTURE REPETITION RATE: 
30 C.P.S. 

PICTURE SIZE: 

Width 
Height 

TUBE COMPLEMENT: 

No. Tube 

Rectangular 

13 27/32" 
10 7/16" 

Television 

Function 

V-1 6AU6 Sound I-F Driver 

V-2 6AL5 Television Ratio Detecto-

v-3 6AV6 1st Audio Amplifier 

V.4 6V6-GT Power Amplifier 

V-5 6AU6 1st Pix I-F Amplifie, 

Round 

141/2 " 
11" 

V-6 6AU6 

V-7 6AU6 

V-8 6AL5 

V-9 12AU7 

V-10 12AU7 

V-11 6AL5 

V-12 6SN7-GT 

V-13 615 

V-14 6C D6-G 

V-15 183-GT 

V-16 183-GT 

V-17 6SN7-GT 

V-18 654 

V-19 6U4-GT 

V-20 5U4-G 

V-21 16TP4 

V-21 16GP4 

*V-22 6AG5 

' V-23 ojo 

V-24 

V-25 

V-26 

V-27 

V-28 

6E3E6 

6f1A6 

6AU6 

6AL5 

12AT7 

2nd Pix I-F Ampl if ici 

3rd Pix I-F Amplifier 

Pix Detector, A.G.C. 

1st & 2nd Video Amplifier 

Sync. Amplifier, Sync. Separoto, 
& D.C. Restorer 

A.F.C. Discriminator 

Horizontal Oscillatoi 

Horizontal Discharge 

Horizontal Output 

High Voltage Rectifier 

High Voltage Rectifier 

Vertical Oscillator & Discharge 

Vertical Output 

Damper 

Low Voltage Rectifier 

16" Rectangular Picture Tube 
2801- TV) 

16- Round Picture Tube ( 2801A-TV) 

R-F Amplifier 

R-F Oscillator, Converter 

AM—FM RADIO 

AM Converter, FM Oscillator 

I-F Amplifier 

FM Driver, AM Detector 

FM Ratio Detector 

FM R-F Converter 

*V-22 and V-23 are contained in the television R-F tuner. 

When replacing tubes, refer to tube layout label on reor of 

cabinet. 

INSTALLATION INSTRUCTIONS 

The usual installation adjustments may be accomplished quite 

conveniently without removing the chassis or the cabinet back 

CAUTION!! 

The metal shell of the picture tube contained in Model 

2801A-TV carries the second anode voltage which is in 

excess of 13,000 volts. Unless it is absolutely necessary, 

it is recommended that the high voltage lead be dis-

connected and temporarily insulated during alignment 

or servicing procedure. WHEN THE TUBE IS CONNECTED, 

MAKE CERTAIN THAT ANY PORTION OF THE BODY, 

METAL OBJECTS, TEST LEADS, ETC., ARE AT LEAST ONE 

INCH AWAY FROM THE SHELL AT ALL TIMES. 

When disconnecting the high voltage clip, remove the 

remaining charge by shorting it to the chassis. 

MODELS 2801-TV, 
2801A-Tv 
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PICTURE TUBE ADJUSTMENTS: 

The following picture tube adjustments should be checked upon 

installation or whenever the receiver is serviced. (See Figure 3.) 

Focus Coil, Horizontal and Vertical Centering and 
Ion Trap Adjustments: 

1. Set Brightness Control at its approximate mid-point and 
slowly adjust ion trap backward and forward and rotate 
around neck of tube until maximum brightness is noted. 
MAKE CERTAIN BRIGHTNESS CONTROL IS NOT SET 
BEYOND MID-POSITION UNTIL ION TRAP IS PROPERLY 
ADJUSTED. CONTRARY PROCEDURE MAY RESULT IN 
SERIOUS DAMAGE TO PICTURE TUBE. 

2. Adjust Focus Control for proper picture focus. 

3. Adjust Focus Coil centering screws until raster is centered 
vertically and horizo-.tally. 

4. Recheck ion trap adjustment. 

If, for any reason, it becomes necessary to remove the focus 
coil, it must be r..placed so that the center hole is mechanically 
centered with respect to the neck of the picture tube. Then adjust 
it backward and forward so that picture focus is reached with 
the focus control at its approximate mid-point. Following this, 
center the raster as previously outlined. 

CUSHION 
ADJUSTMENT 

DEFLECTION YOKE 
ADJUSTMENTS 

DEFLECTION YOKE 

CUSHION 
ADJUSTMENT 

Figure 3 

Picture Tube Yoke Assembly 

Deflection Yoke Adjustment: 

1. Loosen deflection yoke thumb screw adjustment and adjust 
until the raster is square with the picture tube frame. 

2. Tighten screw. 

INSTRUCTIONS FOR REPLACING PICTURE TUBE: 

The round ( 2801A-TV) and rectangular ( 2801-TV) picture tubes 
employ different mounting methods, consequently, the manner of 
replacement varies: 

RECTANGULAR (2801-TV) 

1. Loosen tube protecting strap bolts. 

2. Remove tube socket, ion trap and polyvinyl sleeve. 

3. Disconnect high voltage lead. 

4. Carefully slide tube forward out of yoke assembly and place 
it an a bench face down. A soft cloth or felt should be used 
to protect the face of the tube. 

5. Replace tube by reversing the foregoing procedure. 

1 
ROUND ( 2801A-TV) 

Disconnect picture tube socket. 

2. Remove ion trap and polyvinyl sleeve. 

3. Remove four screws securing picture tube cradle to chassis. 
4. Loosen tube protecting strap. 

5. Disconnect high voltage lead by sliding connecting clip 
downward on protecting strap. 

6. Remove picture tube by sliding it forward out of yoke assem-
bly. AVOID NECK OF TUBE STRIKING YOKE ASSEMBLY. 

7. Place tube on bench face down. Tube face should be pro-
tected by a felt or soft cloth. 

8. Replace tube by reversing the foregoing procedure. 

CAUTION!! 

USE GOGGLES OR A MASK AND GLOVES TO HANDLE 
TUBE. DO NOT SCRATCH, STRIKE OR EXERT MORE 
THAN MODERATE PRESSURE ON TUBE. 

NOTE: It is suggested the picture tube plexiglas lens be cleaned 
with a soft, damp cloth or chamois whenever the chassis is removed 
from the cabinet. 

NON-OPERATING CONTROLS AND ADJUSTMENTS: 

CONTROL 

Focus   

Brightness 

Vertical Hold 

Height . . 

Vertical Linearity 

ADJUSTMENT 

Horizontal Hold . 

Horizontal Drive 

Width 

ACTION 

Adjust sharpness of raster lines. 

. . Controls level of picture brightness. 

VERTICAL 
CENTER 

FOCUS COIL 

ION TRAP 

HORIZONTAL 
CENTER 

• Pulls picture into vertical sync. 

• Control top to bottom dimensions of 
raster. 

Controls relative proporations of upper, 
central and lower portions of faster. 

• • • . 
Horizontal Linearity 

ACTION 

Adjusts horizontal oscillator to pull 
picture into horizontal sync. 

Adjusts maximum raster width with-
out crowding right side of raster. 

Adjusts width of raster. 

Adjusts relative proporations of 
horizontal scan to central portions 
of raster. 

For obvious reasons, it is preferable that these controls be 
adjusted while observing a station test pattern. 

Prior to undertaking the following adjustments, the Focus, 
Brightness, Contrast and Fine Tuning Controls should be set at 
their normal operating position. 

Height, Vertical Linearity and Vertical Hold 
Adjustments: 

1. Set Vertical Hold Control to sync, picture vertically. 

2. Adjust Height Control until pattern fills frame from top to 
bottom. 

3. Adjust Vertical Linearity Control until top, central and 
lower portions of the picture are symmetrical. 

Width, Horizontal Linearity, Horizontal Hold 
and Horizontal Drive Adjustments: 

1. Set Horizontal Hold Adjustment to sync. picture horizon-
tally. 

2. Momentarily remove signal by switching off channel then 
back. 

3. Repeat Step 1 if picture does not hold sync. 

4. Repeat Steps 1, 2 and 3 until picture remains in constant 
sync. 

5. Turn Horizontal Linearity and Horizontal Drive Adjustments 
alternately until left, central and right portions of picture 
are in proportion. 

6. Turn Width Adjustment until picture fills frame horizontally. 

7. Recheck Steps 1, 2, 3 and 4. 

FINAL INSTALLATION INSTRUCTIONS: 

When the receiver is ready for actual operation in the cus-
tomer's home the following should be observed. 

1. If at all possible, the instrument should be located so that 
excessive light does not fall on the picture tube face and 
cause annoying reflections from the plexiglas mask. 

2. To insure adequate ventilation, place instrument at least 
two inches from the wall. • 

3. Extreme care should be taken in the type, location and 
orientation of the antenna so that the best possible re-
ception is obtained. All Packard-Bell television receivers 
are equipped with Packard-Bell's exclusive "Teletenno." 
This built-in antenna system will deliver satisfactory results 
in areas where a strong signal prevails. In locations, 
however, where reflections are usually encountered and 
the signal is down, an outside antenna should be installed. 

MODELS 2801-TV 
2801A-TV 

SPECIAL SERVICING INFORMATION 

TELEVISION 

BLOCK CIRCUIT DIAGRAM (TELEVISION): 

The block circuit diagram as shown in Figure 15 will enable 
service personnel to follow the signal through the receiver in a 
logival manner, thereby assisting in is-)lating circuit deficien-
cies. 

CRITICAL LEAD DRESS: 

In the event parts are replaced, refer to Figure 20 for proper 
lead dress. Particular attention should be accorded the following: 

1. Do not displace components in the Pix I-F Circuit. Shoulo 
it become necessary to replace parts in this section of the 
circuit it is strongly advised that alignment be checked 
following the changes. 

2. Dress high voltage leads up and away from the chassis. 

3. If replacement of parts in the high voltage circuit becomes 
necessary, solder ¡ oints must be rounded and free from sharp 
corners. 

PRODUCTION MODIFICATIONS: 

The following production modifications, effected after early 
production runs, do not appear on the schematic diagram. 

1. Two changes should be noted on all 2801A-TV receivers: 

a. C-50 (.01 Mfd. 600 volt capacitor) becomes a .003 Mfd. 
600 volt capacitor. 

b. Add 20G Mmf. ceramic, 2500 volt capacitor in parallel 
with C-49. 

2. A 470 ohm, 2 watt carbon resistor was added in parallel with 
L- I5, Width Coil. 

3. In later production runs, the above was changed to a 500 
ohm, 5 watt wire wound resistor. 

AM-FM TUNER 
5 rutIES 

/2A77, 6856; 
68,46, 6AL/8 

6.41-5 

R-F AMR 
CONY - Osc. 
2 re../8ES 

6.465, 6J6 

/NTERcARR/ER 

SOUND, 
RAT/0 DErEcrOe 

2 ruBES 
6Ac./6, GALS 

At/0/0 AMR 

2 TUBES 
EA ve 

6v6 -er 

P/x I-F AMP 

3 rz/BEs 
64(16, EA 06, 

6406 

FIX. DETECTOR, 
A G. c 
TUBE 

6AL5 

SPAR. 

SUPPLY 

/ TUBE 

504-6 

H. V. SUPPLY 

2 reiseS 
/83 - Gr 
/83- Er 

A FO --NOR/Z SWEEP 
CIRCUIT 

5 TUBES 
GALS, 
6C06- 6, 6(../.1-Gor 

VIDEO Amp 

TUBE 
12.407 

SYNC. SEP 

SYNC. Amp 

D.C. RESTORER 
74/8E 65N7-Gr 

VERT SWEEP 

C/RCU/ 
Tc/BE 

65/17- Gr 

7L/85 

Figure 15 

Block Circuit Diagram 
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SOCKET VOLTAGES - TELEVISION: 

The socket voltages as shown in Figure 16 were measured under 
the following conditions: 

1. Selector Switch in TV position. 

2. No Signal. 
3. Brightness and Contrast Controls minimum. 

4. All voltages shown are positive D.C. and were measured 
from socket contacts to chassis unless otherwise noted. 

5. Voltage readings are subject to a 10% variation. 
6. D.C. voltages measured with a vacuum tube voltmeter. 
7. Voltage readings on the following tubes are subject to a 

wide variation since they are dependent on the setting of 
closely related controls. 

V-17 (6SN7-GT) . . Vertical Hold 

V-9 ( 12AU7) . . . Contrast 

V-17 (6SN7-GT) . . Height 

V-18 (6S4) . . . Vertical Linearity 

8. A.C. Voltages measured with a 1,000 ohms per volt A.C. 
meter. 

9. The voltages shown on V-1 (6AU6) and V-4 (6V6-GT) are 
readings taken from socket contacts to chassis. However, 
since V-4 functions as a voltage divider as well as a power 
amplifier, the cathode and filament are tied direttly to the 
B plus. Hence, in order to measure the true operating vol-
tages of these tubes, connect the common terminal of the 
voltmeter to the cathode pin of V-4. 

V-6 

6406 

0 v-.5 
64 U6 

V-3 

64 V6 
/25 

63 
VAC 

-0.6 

V-7 
64(16 

6.3 
VAc 

0.5 

/85 

V-/ 

64(.16 

/45 

/45 0.2 

v-6 
6,45 

6.3 
VAC 

63 
/85 VAC 56 

o 

320 

-.25 

63 
VA c 

V-2 0 

6AL5 

/96 320 0 - 25 

260 

V-47 

61/6 - Or 

6.3 
VAC 

o 

v-
6C06-6 

36 

63 
VAC 

325 

V-9 
/82 /2AU7 
o 

o 

9 

o 

<780 

V.20 

5(14-G 
5.0 
VAC 

/2‘;1/t17 6AL5 375 

36 

7 

V-18 

6S4 
26.5 

/50 

500 

o 

/75 

o VAC 

72 

v-/ 
6S/V7-67 

63 
VAC 

-80 

255 

-22 -cfo 290 

/5 

1/0 

375 
VAC 

/5 

V-12 

65W7-67/50 

v 
6.15 

63 
VAC 

Figure 16 

Socket Voltages-Television 

HIGH VOLTAGF WARNING 

The Pix tube second anode voltage is in excess of 13 KV. Only 
personnel familiar with high voltage handling procedure should 
undertake servicing the chassis once it has been removed from 
the cabinet. DO NOT, AT ANY TIME, WORK ON THE CHASSIS 
WITH THE RECEIVER CURRENT ON AND THE HIGH VOLTAGE 
COVER REMOVED. 

ISOLATING TROUBLE BY PICTURE TUBE OBSERVATION: 
Very often, circuit deficiencies may be isolated by observing 

certain visible characteristics present on the picture tube. The 
foliowing are hypothetical cases of trouble and the probable 
source. 

No Raster on Picture Tube: 
1. Incorrect adjustment of ion trap magnet. (See "Picture 

Tube Adjustments.") 
2. V-14, V-15, V-16 defective; check voltages and associated 

circuit components. 

3. No high voltage; check high voltage winding of T-3. 
4. V-12, V-13 defective; check voltages and associated 

circuit components. 
5. V-19 defective; check voltages and associated circuit 

components. 
6. Defective picture tube or picture tube socket. 

Sound and Raster but no Picture: 

1. Open video peaking coils. 

Picture Stable but Poor Resolution: 

1. V-8, V-9, V-10 defective; check voltages and associated 
circuit components. 

2. Check Focus Control for proper adjustment. 
3. R-F or I-F circuits improperly aligned. 

Picture Jitter: 
1. If regular sections of the left of picture are displaced, V-14 

may be defective: check voltages. 

2. Check for loose connections or noise. 

Weak Raster: 

1. Low B plus or line voltage. 
2. V-14, V-15, V-16 defective; check voltages. 

3. Check fil`er capacitors. Check value of R-74, R-75. 

Picture Will Not Hold Horizontal Sync: 

1. V-11 defective; check voltages and associated circuit 
components. 

2. L-12 improperly aligned. (See "Non-Operating Control 
Adjustments.") 

3. L-12 defective. 

Poor Horizontal Linearity: 
1. Horizontal Linearity Control improperly adjusted. 
2. T-4 defective. 

3. V-14, v-19 defective; check voltages. 

Poor Vertical Linearity: 

1. Incorrect adjustment of R-70 (Vertical Linearity Control.) 
2. T-4 defective. 

No Horizontal Deflection: 

1. Horizontal Deflection Coils open ( L-16). 

No Vertical Deflection: 
1. V-18 inoperative; check voltages and associated circuit 

components. 

2. Vertical Deflection Coils open (L-13). 

Non-Symmetrical Raster: 

1. Check Focus Coil and Ion Trap adjustments. 
2. Defective yoke assembly. 

3. Check Vertical and Horizontal Linearity adjustments. 

Picture but no Sound: 
1. V-1, V-2, V-3, V-4 defective; check voltages and asso-

ciated circuit components. 

2. T-1 or speaker voice coil open. 

TELEVISION 
ALIGNMENT PROCEDURE 

GENERAL INSTRUCTIONS: 

Television alignment is divided into five sections. 

1. Picture I-F Alignment ( Preliminary). 

2. Inter-Carrier Sound and Ratio Detector Alignment. 

3. Picture I-F Alignment ( Final). 

4. R-F Oscillator Alignment. 

5. R-F Tuner Alignment - Oscillator, Converter and R-F Am-
plifier. 

In the event complete alignment is necessary, it should be done 
in the foregoing order. 

Location of trimmers and test points called out in the step by 
step alignment instructions that follow a e shown in Figures 19 & 
20. They are also shown in the schematic diagram. 

Alignment of the 4.5 MC trap at the input of the video am-
plifier requires an R-F vacuum tube voltmeter. If such is not 
available, a Germanium Diode Detector (Crystal) may be con-
nected in series with the positive probe of a conventional D.C. 
vacuum tube voltmeter. This type crystal is available at all radio 
supply houses at a nominal cast. 

In several instances, alignment instructions call for a "loose 
coupling" to the converter or R-F oscillator tube by a marker or 
sweep generator. This is accomplished by wrapping several turns 
of fairly heavy wire (=-14 or = 16 insulated copper) around the 
glass envelope of the tube and connecting the generators to one 
end. 

The service technician must bear in mind that the alignment 
as herein outlined is somewhat similar to the original factory 
alignment which is done with the receiver almost completely out 
of adjustment. Generally speaking, such a condition would rarely 
be encountered in the field. Field adjustments are usually confined 
to "touch-up" adjustments. 

This is particlarly true in the case of the picture I-F alignment. 
It will be noted in the instructions that follow, that the picture I-F 
alignment is divided into two sections: one ( preliminary) utilizes 
the conventional "meter alignment"; the other (final) an oscillo-
scope alignment. The meter alignment, principally because of its 
speed advantages, is used where the circuit is completely out of 
adjustment. It brings the I-F response curve reasonably close to 
its desired proportions. It cannot, however, as experience has 
proven, deliver the proper curve with the required accuracy (See 
Figuie 17.) Thus, to attain the desired curve, it is necessary to 
use an oscilloscope for final detailed adjustments. 

Normally, the service technician will find that oscilloscope align-
ment will prove sufficient where picture I-F alignment is indicated. 
In any case, it is strongly recommended that the I-F response curve 
be carefully 'analyzed before proceeding with adjustments of any 
nature. 

R-P FREQUENCY RANGES: 
Channel Channel Pix Carrier 
Number Freq. MC Freq. MC 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

54-60 
60-66 
66-72 
76-82 
82-88 
174-180 
180-186 
186-192 
192-198 
198-204 
204-210 
210-216 

55.25 
61.25 
67.25 
77.25 
83.25 

175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

Sound Carrier Receiver R-F 
Freq. MC Osc. Freq. MC 

59.75 80.25 
65.75 86.25 
71.75 92.25 
81.75 102.25 
87.75 108.25 
179.75 200.25 
185.75 206.25 
191.75 212.25 
197.75 218.25 
203.75 224.25 
209.75 230.25 
215.75 236.25 

1. PICTURE I-F ALIGNMENT (PRELIMINARY): 

a. Connect marker generator to antenna terminals. Set VTVM 
to minus 3 volt scale and connect to "Point D" and ground 

b. Set marker generator to 21.8 MC and adjust S-5 to 21.8 
MC observing VTVM for maximum output. It may be neces-
sary to set the marker generator output at maximum in order 
to detect any reading on the VTVM. However, once it is 
evident that the correct signal is present, reduce the output 
accordingly. 
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c. Set marker generator to 24.0 MC and, following the pro-
cedure outlined in the preceeding step, adjust S-20 1st Pix I- F. 

d. Set marker generator to 23.0 MC and adjust S-21, 2nd Pix 
I- F, as above. 

e. Set marker generator to 21.8 MC and adjust S-22, 3rd Pix 
I- F, as above. 

2. INTER-CARRIER SOUND, RATIO DETECTOR 
AND 4.5 MC TRAP ALIGNMENT: 

a. Connect marker generator to " Point D" and ground and set 
to 4.5 MC (exact) maximum output. 

b. Connect R-F vacuum tube voltmeter to "Point E" and ground. 
If such a meter is not available, connect Germanium Diode 
Detector (Crystal) in series with positive probe of D.C. vacuum 
tube voltmeter. Connect negative probe to ground. 

c. Ad¡ust S-23 for minimum reading on VTVM. 

d. Connect VTVM to " Point A" and ground. 
e. Adjust S-1, Sound I-F Driver, to 4.5 MC observing VTVM for 

maximum output. 
f. Adjust S-2, Ratio Detector Primary, to 4.5 MC, observing 
VTVM for maximum output. 

g. Connect VTVM to " Points A & B" (negative probe to " Point 
A"). 

h. Adjust S-3, Ratio Detector Secondary to zero, between pos-
itive and negative peaks. 

2/.844C 

25.041C 
PICTURE 

50% 

20. 5 /WC 
SOUND CARRIER 

Figure 17 
I-F Response Curve 

CARRIER 

3. PICTURE I-F ALIGNMENT (FINAL): 
a. Remove converter tube shield and loosely couple sweep 

generator to converter tube. Connect marker generator to 
antenna terminals. Connect oscilloscope to " Point D". 

*b. Set sweep generator to center picture I-F frequency, sweep 
10 MC. Set marker generators to provide markers at 21.8 
MC and 25.0 MC. 

c. Observe and analyze the response curve obtained on the 
oscilloscope; compare it with the curve as shown in Figure 
17. In all probability, the two will not be alike. This indicates 
that the Picture I-F adjustments must be retouched. Careful 
study of the curve and the position of the markers thereon 
will indicate which adjustments are in need of attention. 

1. The curve should be essentially flat-topped. 
2. The picture carrier, 25.0 MC, should be at the 50% 

response point. 
3. The 21.8 MC marker should be at approximately 100°: 

response. 

The most important point to consider in making final I-F adjust-
ments is to get the picture carrier at the 50% response point. 11 
the picture carrier operates too high on the curve, there will bE 
o loss of picture detail. 

If the picture carrier operates too low on the curve, loss of low 
frequency video response will result and loss of picture brightness, 
of blanking and of sync will occur. 

* NOTE-To provide two markers simultaneously would require 
two marker generators. If two are not available, one 
is sufficient. Simply observe the position of the markers 
one at a time. 

SPECIAL PIX I-F ALIGNMENT FOR WEAK SIGNALS OR 
"FRINGE AREAS." 

In order to gain added sensitivity, necessary in some "fringe 
areas", it is recommended that the Picture I-F be aligned as shown 
in Figure 18. 

It will be noted that the band width has been reduced to 
approximately 2.5 MC. This reduction in band width will result 
in some loss of horizontal resolution, which with inadequate sig-
nal strength, would be lacking in any case. Consequently, the 
resultant loss in resolution is more than compensated by the in-
creased sensitivity. 

5X 

22.5 MC.   24.25 MC. 

20.5 MC. 

50% 25.0 MC. 

25.75 MC. 20 % 

26 6 MC. 

Figure 18 
"Fringe Area" 

I-F Response Curve 

4. R-F OSCILLATOR ALIGNMENT: 
It has been noted that the majority of service technicians prefer 

to align the channel oscillator slugs by ear and observing the 
picture quality thereby eliminating the use of a marker generator 
and a vacuum tube voltmeter. While it is true, this method is not 
100% accurate, it has proven to be more than satisfactory. 

Since this receiver employs inter-carrier sound, the oscillator slug 
is not tuned to the maximum sound level. It is tuned for maximum 
picture quality. The sound will be slightly below maximum at 
this point. S-24 
Make certain Fine Tuning Control is set at its approximate mid-

point during these adjustments. 
In the event it is desired, for example, if the receiver is being 

aligned at such a time when all stations are off the air, the fol-
lowing method which employs a heterodyne frequency meter may 
be used. 

a. Turn Selector to channel 13 and set Fine Tuning Control at 
ITS approximate mid-point. 

b. Loosely couple heterodyne frequency meter to the 
oscillator tube. Set meter to 236.25 MC ( receiver R-F oscill-
ator frequency, channel 13). 

c. Adjust channel 13 oscillator slug observing heterodyne fre-
quency meter for zero beat. 

d. Follow the above procedure on all channels, making certain 
the heterodyne frequency meter is set to the receiver R-F 
oscillator frequency corresponding to the channel being 
adjusted. ( See "R-F Frequency Ranges.") 

5. R-F TUNER ALIGNMENT (CONVERTER, OSCILLATOR 
& R-F AMPLIFIER): 

With the exception of S-5, converter I-F trimmer, no field 
adjustments should be necessary where the R-F Tuner is con-
cerned. However, in the remote event these trimmers, S-4A, S-4B, 
S-18 and S-19, should be found out of adjustment, the following 
is the correct procedure for readjusting them. 

a. Oscillator Alignment: 
Align the oscillator by adjusting S-19 in the manner prescribed 

for adjusting the channel oscillator slugs ( See "R-F OscillatorD• C. 
Alignment - heterodyne frequency meter".) 

b. R-F and Mixer Alignment: 
1st 1. Turn Selector to Channel 12 and set Fine Tuning Control 

at its approximate mid-point. 
2. Connect oscilloscope to " Point C." 
3. Feed sweep generator into antenna terminals sweeping 

channel 12. 
4. Adjust S-4A, S-4B and S-18 alternately, observing oscillo-

scope for the following. 
a. Response curve should be essentially flat-topped. 
b. Check position of sound and picture carrier markers 

on all channels; they should not be more than 3 DB 
down from the top of the curve 

c. At 6 DB down, the band width should not be more 
than 11 MC. 

V-2 

ANTENNA 
TERMINAL 

V-10 

V-11 

V-20 
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BRIGHTNESS 
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HEIGHT 

VERTICAL 
LINEARITY 

HORIZONTAL HOLD  

S-25 

S-27 WIDTH 

S-26 HORIZONTAL 
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V-13 

RESISTANCE MEASUREMENTS: 

FM I-F: 
I-F COILS 

Primary (Terminals 1 & 2) 
Secondary (Terminals 3 & 4) 

2nd FM I-F: 
Primary (Terminals 1 & 2) 
Secondary ( Terminals 3 & 4) 

1st AM I-F: 

Primary (Terminals 1 & 2) 
Secondary (Terminals 3 & 4) 

V-9 

.6 ohms 
1.2 ohms 

.47 ohms 
1.2 ohms 

17.4 ohms 
16.2 ohms 

V-12 

V-17 

S-22 

V-8 

V-7 
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V-22 

S-4 A 

S-21 

V-6 

V-14 
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Figure 19 
Top View of Television Chassis 

SPECIAL SERVICING INFORMATION 

AM - FM - PHONO 

2nd AM I-F: 

Primary (Terminals 1 & 2) 
Secondary ( Terminals 3 & 4) 

Ratio Detector: 
Primary (Terminals A & E) . 
Secondary (Terminals B & D) 
Each side to tertiary ( Term- 2 
inal F)  05 ohms 3 

V-4 

Oscillator Coil AM: 
Start to Finish   
Start to Tap 

16.0 ohms 
14.7 ohms SOCKET VOLTAGES FM: 

V-23 S-19 

44* 

S-18 

S-4 B 

S-20 

V-5 

S-5 

S-1 

V-1 

S-3 

V 3 

AM LOOP 

68E6 (V-24) FM Oscillator 

2.0 ohms Pin Element Voltage 
.1 ohms 1 Grid 1   0 

Cathode-Grid 5 . 
Heater   6.3 VAC 
Heater   

5 Plate   95 
8.0 ohms 6 Grids 2 & 4 (Screen)   95 
7.0 ohms 7 Grid 3 

4 

o 

11
3O
-
G
I
I
V
M
D
V
d
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68A6 (V-25) 1-F Amplifier 

Pin Element 

1 Grid 1   
2 Grid 3   
3 Heater   
4 Heater   
5 Plate   
6 Grid 2 ( Screen) . . 
7 Cathode   

6AU6 (V-26) Driver 

Pin Element 

1 Grid 1   
2 Grid 3   
3 Heater   
4 Heater   
5 Plate 150 
6 Grid 2 ( Screen) . 150 
7 Cathode   1.0 

6AL5 Ratio Detector 

Voltage Pin Element 

0 1 Cathode-1 st Diode . 
0 2 Plate-2nd Diode . 
6.3 VAC 3 Heater 
0 4 Heater 
130 5 Cathode-2nd Diode 
130 6 Shield   
1.35 7 Plate-lst Diode 

12AT7 (V-28) R-F Converter 

S-2 
S-6 thru S-17 
S-23 
S-1 
S-3 
S-4A 
S-48 
S-5 
S-18 

Voltage 

o 
o 
6.3 VAC 
o 

Pin Element 

1 Plate-2nd Triode . 
9 nri ,4-9n,1 Triode . 
3 Cathode-2nd Triode 
4 Heater 
5 Heater 
6 Plate-1 st Triode . . 
7 Grid-1 st Triode . . 
8 Cathode-lst Triode . 
9 Heater Tap . . . 

Voltage 

95 

o 
o 
o 
165 
o 
1.8 
6.3 VAC 

Voltage 

- 2 
o 
o 
6.3 VAC 

AM SOCKET VOLTAGES: 

68E6 (V-24) AM Converter 

Pin Element 

1 Grid 1 • • 
2 Cathode-Grid 5 

0 3 Heater 
0 4 Heater 
.2 5 Plate   90 

6 Grids 2 & 4 Screen 90 
7 Grid 3   

68)16 (V-25) 1-F Amplifier 

Pin Ekrnent 

1 Grid 1 
2 Grid 3 
3 Heater 
4 Heater 
5 Plate   
6 Grid 2 ( Screen)   
7 Cathode   

TELEVISION TRIMMERS & ADJUSTMENTS 
Ratio Detector Primary 
Channel Oscillator Adjustments 
4.5 MC Trap 
Inter-Carrier Sound 
Ratio Detector Secondary 
Antenna ( R-F Tuner) 
R-4 ( R-F Tuner) 
Converter I-F, 21.8 MC ( R-F Tuner) 
Mixer (R-F Tuner) 

S-6 THRU S-17 

CHANNEL SELECTOR 

FINE TUNING 

AM-FM TUNING--

SELECTOR 
SWITCH 

VOLUME 

CONTRAST 

S-19 Oscillator ( R-F Tuner) 
S-20 1st Pix I-F 
S-21 2nd Pix I-F 
S-22 3rd Pix I-F 
S-24 Horizontal Oscillator 

(Horizontal Hold) 
S-25 Horizontal Drive 
S-26 Horizontai Linearity 
S-27 Width 

TEST POINT "D" 

S-2 

Figure 20 

Bottom View of Television Chassis 

Voltage 

-.8 
O 
6.3 VAC 
o 

Vol loge 

-.25 
o 
6.3 VAC 
o 
140 
140 
o 

6AU6 (V-26) AM Detector 

Pin Element Voltage 

1 Grid 1 
2 Grid 3 
3 Heater   6.3 VAC 
4 Heater   
5 Plate -1.1 
6 Grid 2 (Screen) -1.1 
7 Cathode   

PHONO SOCKET VOLTAGES: 

o 

6AV6 (V-3) 1st Audio Amplifier 

Pin Element Voltage 

1 Grid   -.6 
2 Cathode   
3 Heater   6.3 VAC 
4 Heater   
5 Diode Plate Not Used 
6 Diode Plate Not Used 
7 Plate-Triode 145 

6V6-GT (V-4) Power Amplifier 

Pin Element 

1 No Connection 
2 Heater   
3 Plate   

4 Grid 2 ( Screen) . 

5 Grid 1   
6 No Connection . 
7 Heater   
8 Cathode   

S-23 

Voltage 

190 ( 6.3 VAC to pin 7) 
400 (Operating voltage 210 

when measured from 190 
volt reference point.) 

420 ( Measures 230 volts from 
190 volt reference point.) 

180 ( 10 volts bias) 

S-31 
190 (6.3 VAC to pin 2) 
190 

TEST POINT "E" 

TEST POINT "B" 

'TEST POINT "A" 

5-29 

AM & FM 
TRIMMERS & ADJUSTMENTS 

TEST POINT "G" 

TEST POINT "H" 

S-28 

V-24 

S-30 V-25 

S-28 — AM Antenna 
S-29 — AM Oscillator 
S-30 — FM R-F 
S-31 — FM Oscillator 
S-32 — 1st FM I-F Primary 
S-34 — 1st AM I-F Primary 
S-36 — 2nd FM I-F Primary 

S-35 
5-33 

S-38 

Figure 21 

AM-FM Tuner Chassis 

TEST POINT "F" 

S-41 

5-39 

5-37 

S-36 

V-27 

V-26 

5-40 

S-38 — 2nd AM I-F Primary 
S-40 — FM Ratio De ector Primary 
S-33 — 1st FM I-F Secondary 
S-35 — 1st AM I-F Secondary 
S-37 — 2nd FM I-F Secondary 
S-39 — 2nd AM I-F Secondary 
S-41 — FM Ratio Detector Secondary 

MODELS 2801-TV, 
2801A-TV 
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ALIGNMENT PROCEDURE AM& FM 
AM ALIGNMENT - consists of the steps outlined in the AM Alignment Chart. Make certain each step is done with a min-

imum input signal. Connect AC voltmeter to speaker voice coil. 

STEP 
CONNECT 
TEST OSC. TEST OSC. POINTER 

TO SETTING SETTING 

ADJUST 
FOR MAX. 
OUTPUT 

Mixer grid 

& ground 

455 KC 540 KC S-34, 35, 

38 & 39 

2 Mixer grid 

& ground 

1620 KC 1620 KC S-29 to 

1620 KC 

3 Test Loop 1500 KC 1500 KC S-28 

4 Repeat Steps 2 & 3 

5 Check Stationizing. Slide pointer on string if stations are uniformly off in one direction. 

FM ALIGNMENT - consists of the steps outlined in the FM Alignment Chart. 

STEP 
CONNECT 
TEST OSC. TEST OSC. POINTER 

TO SETTING SETTING 

CONNECT 
VOLTMETER 

TO 

ADJUST 
FOR MAX. 
OUTPUT 

FM Cony. 

grid 

10.7 MC 88 MC Point F 

* S-40, 41 

36, 37 

33, 32 

2 Adjust S-11 for zero center Points 

F & G 

3 Repeat Steps 1 & 2 

*4 FM Ant. 
•terminals 

108 MC 108 MC Point F S-30, 31 

*NOTE - If the dial does not "track" properly after adjusting S-30 and S-31, it is quite probable that the turns on the 

R-F and oscillator coils have been disturbed. These turns are spaced properly at the factory and, normally, will 

require no further adjustment. However, should the occasion arise, spread .the turns to increase the frequency 

and collapse the turns to decrease the frequency. Naturally, S-30 and S-31 must be rechecked should this be 

found necessary. RECORD CHANGER: Webster Model 100, See 
*Adjust trimmers in sequence shown. Pgs RCD. CFT. 21 -1 to RCD. CH. 21-10. 
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6866 
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17/00 
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201 

OC 
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JO 
00 
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C-30 

Sw, Coe PCS,r,0,5 

2 ..›,04,0 
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54Ie 
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06 
00 

60E6 6846 6..ire 6.4,5 12AT7 
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.r re,7,1411.r 

Ge, re<fe-GeelevemAroc, 

1, 041 

Figure" 22-AM-FM Schematic 

9 

10 

L-2 

REF. SYMBOL 

C-35 
C-4, 12 
C-8, 9, 10 
C-16, 22, 45 
C-24, 25, 41 
C-7 
C-19, 27 
C-32, 46, 55, 56 
C-34, 36, 50, 57 
C-38, 44 
C-40 

C-43 
C-31 
C-33 

TELEVISION 
DESCRIPTION PB 

CAPACITOR, TUBULAR. 

.001 Mfd. 600 volt 

.005 Mfd. 600 volt 
.02 Mfd. 600 volt 
.05 Mfd. 600 volt 
.1 Mf d. 600 volt 

.003 Mfd. 600 volt 
.05 Mfd. 200 volt 
.1 Mfd. 600 volt 

.01 Mfd. 600 volt 
.2 Mfd. 600 volt 

.031 Mfd. 600 volt 
CAPACITOR, MICA, 

4900 Mmf. 10% 
4000 Mmf. 10% 
1200 Mmf. 10% 

CAPACITOR, TRIMMER, 

C-37 300-800 Mmf. 

C-20 
C-14, 15, 17, 18, 26 
C-62, 63 
C-28, 22 
C-51, 52 
C-6 
C-42 
C-2 
C-3A & B 
C-54 
C-49 
C-53 
C-30 

C-21 
C-5, 39 
C-58, 59, 11 

C-60, 61, 48 

C-23, 47 
C-13 

CAPACITOR, CERAMIC, 

56 Mmf. 500 volt 
.005 Mfd. Hy-Kap 
.01 Mfd. 125 VAC 

150Q Mmf. 500 volt GP 
500 Mmf. 10 KV 
330 Mmf. 500 volt GP 

Integrator Network 
2.2 Mmf. 500 volt GP 

Dual-,.004 Mfd. 500 Volt GP 
47 Mmf. 2 KV 

200 Mmf. 2500 volt, 10% 
500 Mmf. 20 KV 

Capristor 

TABLE OF PARTS 

PART NO. 

CAPACITOR, ELECTROLYTIC, 

25 Mfd. 25 volt 
5 Mfd. 50 volt 

40-40/450 volt, 
100/200 volt 

40-40/450 volt, 
10/500 volt 

10/450 volt, 100/50 volt 
40 Mfd. 350 volt 

CONTROLS, 

R-66 Height, 3 Megohms 
R-70 Vertical Linearity, 

5,000 ohms 
R-80 Focus, 1,500 ohms 

L-1 

7 

RI 
3 

6AG5 
R-F AMP 

5 

7 

uo\ n  

 \';11 , 
C5 0 

05-3i‘ 5 IO. 

Y IIPK 

6 

04 
120 
 1 

' cl 
0.5-3 

52 
47K 

Figure 23 

Schematic Diagram AG, 
R-F Tuner (10528) 

C3 

.001 R4 
2200 

-3 

-0' e 
6 

L-5 

L-6 

L-4 

06 
3 100 
O II 

4 
0-*  

2 

R5 
4700 

R6 
220K 

0.5-3 

23001 
23004 
23007 
23010 
23012 
23016 
23017 
23019 
23023 
23037 
23031 

R-37 
R-64 
R-29 & R-8 

MODELS 2801-TV, 
2801A-TV 

Brightness, 500,000 ohms 25832 
Vertical Hold, 1 megohm 25833 
Dual W/AC switch, 

Contrast, 5,000 ohms 
Volume, 500,000 ohms 25835 

COILS, 

L-31 Filter choke, 1 Hy, @ 320 
. MA, 37 ohms D.C. 

L-1 Sound I-F, 4.5 MC 
L-2 Ratio Detector 
L-4, 5 1st & 2nd Pix I-F 
L-6 3rd Pix I-F 
L-8 Video, 120 uh ( blue) 
L-11 Video 93 uh ( red) 

23207 L-9 Video, 180 uh (white) 
23208 I. 17 Focus 
23219 L-10, 18 Video, 36 uh ( black) 

L-3 TV Tuner Coupling 
L-12 Horizontal Oscillator 
L-7 4.5 MC Trap 
L-13, 16 Yoke 
L-14 Horizontal Linearity 
L-15 Width 

23420 

23922 
23931 
23932 
23936 
23938 
23944 
23951 
23952 
23955 
23956 
23958 
23959 
23960 

24006 
24038 

24055 

24061 
24062 
24063 

25805D 

25807B 
25812 

6J6 
OSC MIXER 

51  

C7 if 

T 31 
-L 

e 

57 
10K I 

Ce 
20 

7, 

C9 
10 ; 

CIO.001 
D L-7 

FIL 

* OSCILLOSCOPE TEST POINT 
I. BRASS SLUG 

6, 
, 

CI3 
10„r 

\ 

59 
I5K 

4%80 

CII --f 05-3 
TUN NC \#NAr 

Cl2 -I FINE 

R-22 
R-1, 8 
R-20, 23, 57 
R-16 
R-6, 30 
R-71, 72 
R-3, 77 
R-35 
R-26, 32, 42, 43, 44 
R-2, 50 
R-24 
R-4, 5, 61, 67 
R-17, 49, 51 
R-7, 15, 21 
R-36 
R-55 
R-52 
R-13 
R-12 
R-54 

R-11, 38, 46, 47 
R-62, 79 
R-10, 53, 56 
R-39, 41 
R-63 
R-28, 31, 45, 65, 68 
R-40 
R-19 
R-9, 48 

C16 
.001 

414.5 + 

F-

10 

335 UM 

RIO 
3300 

CIS 
300 

L-9 

C14 
72 

I-F 

R-78 
R-69 
R-60 
R-33 
R-74, 75 

R-34 

R-73, 76 
R-58 
R-81 
R-59 

T-2 
T-5 

T-1 

T-3 
T-4 

C-79 

RESISTORS, 1/2  WATT, 10% 

47 ohms 
82 ohms 
100 ohms 
120 ohms 
470 ohms 
560 ohms 

1,000 ohms 
2,200 ohms 
3,300 ohms 
3,900 ohms 
4,700 ohms 
10,00 ohms 
12,000 ohms 
22,000 ohms 
33,000 ohms 
39,000 ohms 

150,000 ohms 
180,000 ohms 
270,000 ohms 
390,000 ohms 

RESISTORS, 1/2  WATT, 20% 

100,000 ohms 
150,000 ohms 
220,000 ohms 
330,000 ohms 
470,000 ohms 

1 megohm 
1.5 megohm 
2.2 megohm 
4.7 megohm 

RESISTORS, I 

10 ohms 
820 ohms 

1,000 ohms 

27005 
29053 
29054 
29055 
29056 
29506 
29507 
29508 
29519 
29520 

29523 
29527 
29529 
29530 
29531 
29532 

73009 
73012 
73013 
73014 
73021 
73022 
73025 
73029 
73031 
73032 
73033 
73037 
73038 
73041 
73043 
73044 
73051 
73052 
73054 
73056 

73149 
73151 
73153 
73155 
73157 
73161 
73163 
73165 
73169 
WATT, 10% 

73201 
73224 
7322.! 

56,000 ohms 73246 
1 megohm,BTAV (20%) 73398 

RESISTORS, 2 WATT, 10% 

4,700 ohms 73433 

RESISTORS, WIRE WOUND 

.68 ohms, 1 watt 
300 ohms, 10 watt 
500 ohms, 5 watt 

10,000 ohms, 5 watt 

73602 
73615 
73617 
73642 

TRANSFORMERS, 

Vertical Oscillator 89031 
Power-Plate winding 

235 MA 89036 
Audio Output, 8500 to 

3.2 ohms 89426 
Horizontal Output 89429 
Vertical Output 89430 

CAPACITORS, TUBULAR, 

.002 Mfd. 600 volt 23002 

3> 
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C-12, 16, 18, 22 
C-13 
C-14 
C-15 
C-17 
C-19 
C-20, 24 
C-21, 27 
C-23 
C-25 
C-26 

L-3 
L-4 
L-6 
L-7 
1-8 
L-9 
L-10 
L-11 

CAPACITORS, MICA, 

C-86 180 Mmf. 500 volt 

AM — FM PARTS 

CAPACITOR, VARIABLE, 

C-64A & 8 C-65A & B 2 gang 

CAPACITORS, CERAMIC, 
C-73 74, 77 100 Mmf. 500 volt, 20% 
C-83 470 Mmf. 500 volt, 20% 

Tweet Filter 
C-88 .005 Mfd. Hy-Kap 
C-69. 70. 71, 72, 

80, 81 .01 Mfd. 500 volt, 10% 
C-67 33 Mmf. 500 volt, 10% 
C-68, 82 100 Mmf. 500 volt, 5% 
C-76, 85 150 Mmf. 500 volt, 10% 

C-78 

L-27 
L-24 
L-26 
L-23 
L-25 
L-20, 28 
L-29 
L-21 
L-22 

L-30 

23216 

23506 

23914 
23916 
23930 
23931 

23939 
23940 
23941 
23942 

CAPACITOR, ELECTROLYTIC, 

5 Mfd. 50 volt 24038 

COILS, 

FM Ratio Detector 
1st AM I-F 
2nd AM I-F 
1st FM I-F 
2nd FM I-F 
R-F Choke 
FM R-F 
AM Oscillator 
FM Oscillator 
AM Loop 
FM Antenna 

RESISTORS, 1/2  WATT, 

R-86 68 ohms 
R-82 & L-19 22 ohms 
R-89 120 ohms 
R-92, 96 220 ohms 
R-98 1,000 ohms 
R-87, 90 2,200 ohms 
R-94, 95 6,800 ohms 
R-83 22,000 ohms 
R-93 27,000 ohms 
R-91 270,000 ohms 

RESISTORS, 1/2  WATT, 

R-85 100,000 ohms 
R-101 220,000 ohms 
R-99 470,000 ohms 
R-100 1 megohm 

RESISTORS, 2 WATT, 

R-97 1,500 ohms 
R-84 6,800 ohms 

29018 
29050 
29051 
29052 
29057 
29104 
29118 
29202A 
29221 
29334 
29441 

10% 

r-22 03 

6.495 6./6 
we AMP osc Art.reg 

r  
Atutorownes S-4 wows-. I 

FRONT END 
A-e ruserr WO ewe I 

L off• _/-/• 

1-

73011 
73005 
73014 
73017 R3dt 
73025'°"-5 
73029 
73035 
73041 
73042 
73054 

20% 

73149 
73153 
73157 
73161 

10% 

73427 
73435 

1,-/0 

I2AU7 
SvIve AMR „vv, 

SEP í r743 

r 544 e C.77   

RES , .3300 
ROO 

.03 

839 
33 

VIA 
3900 

9,45 
JJK 

R-F TUNER PARTS LIST: 

The following R-F Tuner parts are listed for reference purposes 
only. With the exception of the channel coil assemblies mounted 
in the turret, the tuner is usually replaceable as a unit. 

It will be noted that in the event it becomes necessary to replace 
any one of the channel coil assemblies, it may be accomplished 
by merely removing the defective assembly by hand and installing 
the replacement in the same manner. When ordering these units, 
state number of channel and coil desired (Antenna and R-F or 
Oscillator). 

CAPACITORS, 

Trimmer, .5 to 3 Mmf. 
Ceramic, 5 Mmf. 
Tubular, .01 Mfd. 600 volt 
Ceramic, 120 Mmf. 
Ceramic, 100 Mmf. 
Ceramic, 20 Mmf. 
Ceramic, 10 Mmf. 
Tubular, .001 Mfd. 600 volt 
Fine Tuning Capacitor 
Ceramic, 300 Mmf. 
Ceramic, 72 Mmf. 
COILS 
Antenna, channels 2 to 13 
Antenna, channels 2 to 13 
R-F, channels 2 to 13 
Oscillator, channels 2 to 13 
Converter, channels 2 to 13 
R-F choke 
I- F, 21.8 MC 
R-F h•ke 

C42 

•/,2ARArote 
wer.vaer 

.002 

• COI 

4900 

R-1 
R-15 
R-16 
R-17 
R-18, 21 
R-19 
R-20 
R-22 

1, 120 

CALAVIVE.. 
Carver 

CEO iso0 

846 
/00e 

1004-

0162 4 0 
R243 

/90K 

vrr 
veer NOLO 

V- / 

6AU6 
DR,vER 

0/7161/ 

CS. r 
.0011 

7308 

y-/t 
6AL5 

AFC 0,909144 

PB PART NO. 

10528 
21098 
32021 
38117 
45004 
54001 

v-6 

felqf 

RESISTORS, CARBON, 
1/2 WATT, 10% 

3 900 ohms 
47 000 ohms 
10 000 ohms 
2,200 ohms 
4,700 ohms 

220,000 ohms 
10,000 ohms 
15 000 ohms 

MISC. PARTS LIST 

DESCRIPTION 

S-2 

L•E 

OS 

- 3 

r-

CAU6 
Jr. ^ 

65117-67" 
904/2 OSC 

V-2 

6.0t5 
AArto Cerecmo 

6./5 
ACIPIV 0,5015 

649 CJJ 034 
/28 1200 .0/ 

TV Tuner 
Cabinet (Specify Finish) 
AC Cord 
Dial, Stationized 
Fuse, '/4 Amp: 250 volt 
Lamp, dial, compartment light, 

channel selector 

4.52 
/508. 
/0% 

046 

654 ,eso v 
VERr 
OUT 

669 
6T0 / 4, 

  670 

SK 

VERT CM" 

52067-1 
52068 
52069-1 
52070 
52071 
55020 
55024 
58036 

66004 
66013 
66021 
66023 

CE er 
3-50 ez,  

CB 
07 

88 
500I, 

v-8 Im-o- S-23 

6AZ5 
C 

6E06-6 
ACYPIZ OulPUT 

58V reAr 

v-49 
61/4-6T 
04.4/PER 

6A V6 
14  Al/00 4448 

R19 
5,8 

CONTRAST-

JA, A 
290v 
FUSE 

KNOBS, 

Selector 
Fine Tuning 
Volume 
Contrast 
Tuning and Bond switch 

Pis Tube Lens (2801-TV) 
Pis Tube Lens (2801A-TV) 
3-Speed Automatic Record Changer 

(Webster 100-11) 

PLUGS, 

Compartment Light 
Speaker 
AC ( Interlock) 
AC (Phono Motor) 

MOR/s 
Of, 
vo.2-

V- 4 

CPIS- er 
4000 Ovroce 

C/9 
4088. 
•8501/ 

CES 

1779 

058 039 
4040F 40..IF 
4507, 490v 

• 
F-R-1 

060 
00141" 
4.30e 

C61 
4014,4 
4508 

•—=.1 

TELEVISION SCHEMATIC 

Li 

8-21 

16TA4 
RECIANC,LAIT 

rvei-

Z-/7 

• 
•-20 

51/4-6 
Z R(CT 

M VA 

Aic x A/LAMENT VOLTAGES 

ARE SC/PAL/ED FROM THE 

AM-FAA-POONO schewAre. 

/1/ 

CSv 

3,1.4C 

r 5 

•.« 

etV:ST.-3 
500 
SR, D 

SOCKETS, 

79002 Tube, octal-1 5/16" Mtg. centers 
79004 Speaker 
79007 AC 
79018 2-Prong, Comp. Light—Phono 
79061 Tube, 7 pin miniature, mica filled 
79066 Tube, 9 pin miniature 
79067 Tube, 7 pin miniature 
79070 Duo-Decal 
79072 Tube, Octal- 11/2" Mtg. centers 
79074 Pilot Light 
79075 Tube, octal-1 5/16" Mtg. centers, 

mica-filled 
79077 Electrolytic Mtg. 
83802 12" speaker 
86028 Selector Switch 

Ac 
mAror-
LOCK 

/I? VAC 

SOrvONLv 
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ALIGNMENT INSTRUCTIONS ..  1 

PARTS LIST   2 
PRODUCTION CHANGES  4 

INTRODUCTION 
The Philco 12-Position Turret Tuner consists of a 

turret having 12 aerial-r-f snap-in coils and 12 mixer-
oscillator snap-in coils. As the turret is rotated, the 
terminals of the appropriate aerial-r-f and mixer-oscil-
lator coils are brought into contact with the two contact 
panels which provide connections to the aerial, r- f, 
mixer, and oscillator circuits. 

This type of channel switch insures the low contact 
resistance and inductance which is so essential to high-
frequency reception. A 6AG5 tube is used as an r-f 
amplifier, and a 6J6 is used as an oscillator-mixer. The 
tuner is built into a well-shielded subchassis, thereby 
providing high gain with stability. 

The aerial input circuit is designed for 300-ohm line, 
balanced to ground, or unbalanced 72-ohm line. 

SERVICING 

The majority of the electrical parts of the 12-Position 
Turret Tuner can be replaced with the Tuner in the 
receiver chassis. The parts are made accessible by re-
moving the component cover plate. 

REMOVING THE TURRET 
Refer to figure 1, exploded view of Turret Tuner. 

1. Remove the bracket holding the rotor of the 
fine-tuning condenser. 

2. Remove the rotor of the fine-tuning condenser. 

3. Remove the pressure spring and fiber washer. 
4. Remove the two turret-securing springs. 
5. Remove the turret. 

When replacing the turret, reverse the procedure 
given below, then index the turret as directed under 
TURRET INDEX ADJUSTMENT. 

REMOVING THE 12-POSITION TURRET TUNER 
FROM THE CHASSIS 

1. Unsolder the connecting wires, recording their 
connections. 

2. Remove the four screws holding the turret-tuner 
mounting bracket. 

3. Remove the three screws securing the turret tuner 
to the mounting bracket, then remove the tuner from 
the mounting bracket. 

The turret tuner should be replaced in the chassis by 
reversing the procedure given above. 

INDEX 

PAGE 

SCHEMATIC   3,7,8 

TOP VIEW - TUBE LAYOUT. . 2 
TRIMMER LOCATIONS  2 

REPLACING THE CONTACT-PANEL 
ASSEMBLY 

1. Carefully unsolder all the connections to the 
contact panels, recording their connections. 

2. Remove the two screws holding the contact panel. 

3. Using a heavy-duty soldering iron, unsolder the 
solder bonding between the contact-panel assembly and 
the tuner. 

4. Remove the contact-panel assembly by spreading 
the end of the tuner slightly, and pulling the assembly 
outward. 

5. Install the new contact-panel assembly by revers-
ing the procedure given above. 

TURRET INDEX ADJUSTMENT 

The position of the turret index spring ( item 8 in 
figure 1) determines the indexing of the turret, and 
should be adjusted to obtain proper indexing. To 
adjust, loosen the index-spring holding screw, and move 
the spring upward or downward until the snap-in coils 
are making maximum contact with the contacts on the 
contact-panel assembly. Tighten the holding screw. 

LUBRICATION 

Proper lubrication of the Philco 12-Position Turret 
Tuner is an important part of the servicing of the unit. 
Remember that too much lubrication can be as detri-
mental as too little. It is very important that only the 
points shown in figure 1 be lubricated. 

Use a good grade of light grease, such as Philco 
Special Lubricant, Part No. 45-8611. 

TUBE REPLACEMENT 

Whenever a tube is replaced, it is suggested that 
several be tried, to obtain a tube which has interelectrode 
capacitance similar to the original tube, to avoid chang-
ing the tuner alignment. The picture quality and oscil-
lator fine-tuning range should be observed while select-
ing tubes. 

If a tube having similar interelectrode capacitance 
cannot be obtained, the Turret Tuner should be aligned. 

Figure 1. Exploded View of 12- Position Turret Tuner 

I. Bracket, fine-tuning condenser 
2. Contact- panel assembly 

3. Rotor, fine-tuning condenser 
4. Turret 

5. Roller, turret indexing 
6. Spring, fine-tuning pressure 

TURRET TUNER ALIGNMENT 

When the Tuner has been serviced, or when a suit-
able replacement tube cannot be obtained, as described 
under TUBE REPLACEMENT, the Turret Tuner 
should be aligned according to the procedure given 
below. 

Equipment Required 

1. Philco Precision Visual Alignment Generator for 
Television and FM, Model 7008, or the equivalent 
equipment. 

2. Aerial-matching dummy; see figure 2. These re-
sistors should be of carbon-composition construction, 
and should be chosen from a group, to obtain values 
close to those indicated. 

Procedure 

1. Remove the Channel 10 aerial-r-f coil, and turn 
the Channel Selector to Channel 10. 

TP9-512C 

7. Spring, turret grounding 

8. Spring, turret indexing 

9. Spring, turret securing (2 used) 

O. Stator plate, fine-tuning condenser 

I I. Washer, rotor pressure 

2. Short the v-i-f output lead of the tuner to ground. 

3. Connect the vertical input of the oscilloscope to 
the tuner test jack, J1-T; refer to figure 4. 

4. Remove the component cover plate, and connect 
the alignment generator to the grid of the r-f tube, 
pin 1 ( terminal 7 of the contact-panel assembly). 

5. Set the FM generator to the frequency of Channel 
10 ( 195 mc.), ± 6 mc. deviation. 

6. Set the AM generator ( unmodulated) to 192 mc. 
and 198 mc., respectively, and observe the marker pips 
on the response curve. 

7. Tune C8-T and C3-T (see figure 4) to obtain 
maximum and symmetrical response. 

8. Disconnect the alignment generator, then replace 
the Channel 10 aerial-r-f coil and the component cover 
plate. 

MODEL 76-541 1 -3 
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106 OHMS 

SIC. GEN 
OUTPUT 
75 OHMS 

TUNER 
AERIAL 
IN PUT 

TP 9621 

Figure 2. Aerial-Matching Dummy 

9. Connect the alignment generator to the aerial 

input terminal board through the aerial-matching 
dummy. 

10. Tune C2-T ( see figure 4) for maximum and 

symmetrical response within the limits shown in fig-

ure .3. 

NOTE: The tuner response on any one of the 12 
channels should fall within the limits shown in fig-

ure 3. 

11. 

lead. 
Remove the short from the tuner v-i-f output 

12. Remove the input of the oscilloscope from J1-T, 
and connect it to pin 3 of the FM TEST jack. Set the 

SO 

100 

II MC MAX 

CHANNEL CARRIERS 
MUST LIE BETWEEN 
THESE LIMITS 

RESPONSE MUST 

FALL INSIDE SHADED 
ARE A 

TP9 5126 

Figure 3. Turret-Tuner Response Limits for 
the Twelve Television Channels 

AM marker generator ( unmodulated) to 197.75 mc. 

Use low signal-generator output, and high oscilloscope 
gain, and adjust C11-T for minimum indication on the 

oscilloscope. 

TELEVISION CARRIER FREQUENCIES 

CHANNEL CHANNEL LIMITS 
(mc.) 

VIDEO CARRIER 
 FREQUENCY 

(mc.) 

SOUND CARRIER 
FREQUENCY 

(ma 

2 54-60 55.25 59.75 

3 60 66 61.25 65.75 

71.75 

81.75 

4 66-72 67.25 

5 76-82 77.25 

6 82-88 83.25 87.75 

7 174-180 175.25 179.75 

185.75 8 180-186 181.25 

9 186-192 187.25 191.75 

10 192-198 193.25 197.75 

203.75 

209.75 

11 198-204 199.25 

12 204-210 205.25 

13 210-216 211.25 215.75 

TC2 T 

C2 - 1' 

8AG5 RF AMPL 

C3-T 

JI T 

6J6 OSC - MIXER 

C6- T 

CII - T 

TP9-512A 

MODEL 76-5411:3 
Tuner 

Figure 4. Top View of 12-Position Turret Tuner, Showing Trimmer Locations 

REPLACEMENT PARTS LIST 
The 12-Position Turret Tuner is repairable in the 

field. Only the individual replaceable components will 
be accepted under warranty. 

At present, there are two types of 12- Position Turret 
Tuners used in production. 

Type 1 has the channel numbers stamped on the 
snap-in coils in black and red. Part numbers 76-5411 
or 76-5411-2 may be stamped on the assembly. 

Type 2 has the channel numbers stamped on the 
snap-in coils in green, with the letter " F" following the 
number. The contacts on the snap- in coil are on a 
raised section, and the contacts on the contact panel are 
kidney-shaped. Part numbers 76-5411-1, 76-5411-3, or 
76-5411-4 may be stamped on the assembly. 

Parts carrying the same part numbers under type 1 
and 2 in the following list are directly interchangeable. 

NOTE: Part numbers identified by an asterisk (•) are general replacement items. These numbers may not be 
identical with those on factory parts. Also, the electrical values of some replacement items may differ from 
the values indicated in the schematic diagram and parts list. The values substituted in any case are so 

chosen that the operation will either be unchanged or improved. When ordering replacements, use only the 
"Service Part No." 

ELECTRICAL PARTS 

Reference 
Symbol  Description 

Service Port No. 

Type 1 Tuner Type 2 Tuner 

CI-T Condenser, fixed padder, 5 µµf.   30-1224-5 30-1224-5 
C2-T Condenser, trimmer, .5 gpf• to 3 glif.   45-1696 45-1696 
C3-T Condenser, trimmer, r-f amplifier plate   45-1696 45-1696 
C4-T Condenser, filament by-pass, .001 pf.   62-210001011 62-210001011 
C5-T Condenser, screen by-pass, 120 µµf.   30-1224-69 30-1224-69 
C6-T Condenser, decoupling, . 001 pf.   62-210001011 62-210001011 
C7-T Condenser, r-f by-pass, 100 iiµf.   30-1224-1 30-1224-1 
C8-T Condenser, trimmer, mixer grid   45-1696 45-1696 
C9-T Condenser, fixed trimmer, 10 µµf.   30-1224-51 30-1224-51 
CIO-T Condenser, d-c blocking, 20 µlit. ..... 30-1224-43 30-1224-43 
C11-T Condenser, trimmer, oscillator grid   45-1697 45-1697 
C12-T Condenser, filament by-pass, . 001 pf.   62-210001011 62-210001011 
C13-T Condenser, fixed trimmer, 10 ¡Le.   30-1224-51 30-1224-51 
C14-T Condenser, FINE TUNING control   See rotor, fine-tuning See rotor, fine-tuning 

condenser condenser 
C15-T Condenser, d-c blocking, 120 µµf.   30-1224-69 30-1224-69 
II-T Jack, TUNER TEST   Part of 76-5411-3i Part of 76-5411-3 
L 1A-T Coil, aerial   Part of Z1-T Part of Z1-T 
L1B-T Coil, r-f amplifier grid   Part of Z1-T Part of Z1-T 
L2-T Coil, filament choke   45-6579 45-6579 

rn 

f%) 
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REPLACEMENT PARTS LIST (Cont'd) 

ELECTRICAL PARTS (Cont'd) 

Reference 
Symbol Description 

Service Part No. 

Type I Tuner Type 2 Tuner 

L3A-T Coil, r-f amplifier plate   Part of Z2-T Part of Z2-T 
L3B-T Coil, mixer grid   Part of 22-T Part of Z2-T 
L3C-T Coil, oscillator   Part of Z2•T Part of 22-T 
L4-T Coil, filament choke   45-6580 45-6580 
L5-T Coil, mixer plate   45-1695 45-1695 
111-T Resistor, grid return. 3900 ohms   66-2398340' 66-2398340' 
R2-T Resistor, a-v-c filter, 47,000 ohms   66.3478340' 66-3478340' 
R3-T Resistor, plate load, 10.000 ohms   66-3108340' 66-3108340' 
R4-T Resistor, decoupling, 2200 ohms   66-2228340' 66-2228340' 
R5-T Resistor, grid, 4700 ohms   66-2478340' 66-2478340' 
R6-T Resistor, grid return, 220,000 ohms   66-4228340' 66-4228340' 
R7-T Resistor, grid return, 10,000 ohms   66-3108340' 66-3108340' 
/18-T Resistor, damping, 15,000 ohms   66-3158340' 66-3158340' 
R9-T Resistor, decoupling, 4700 ohms   66-2478340' 66-2478340' 
TC1-T Tuning core, oscillator   Part of Z2-T Part of Z2-T 
TC2-T Tuning core, mixer plate coil   Part of L5-T Part of L5-T 
ZI-T Coil assembly, aerial and r-f 

Channel 2   32-4428-2 32-4436-2 
Channel 3   32-4428-3 32-4436-3 
Channel 4   32-4428-4 32-4436-4 
Channel 5   32-4428-5 32-4436-5 
Channel 6   32-4428-6 32-4436-6 
Channel 7   32-4428-7 32-4436-7 
Channel 8   32-4428-8 32-4436-8 
Channel 9   32-4428-9 32-4436-9 
Channel 10   32-4428-10 32-4436-10 
Channel 11   32-4428-11 32-4436-11 
Channel 12   32-4428-12 32-4436-12 
Channel 13   32-4428-13 32-4436-13 

Z2-T Coil assembly, mixer and oscillator 
Channel 2   32-4429-2 32-4437-2 
Channel 3   32-4429-3 32-4437-3 
Channel 4   32-4429-4 32-4437-4 
Channel 5   32-4429-5 32-4437-5 
Channel 6   32-4429-6 32-4437-6 
Channel 7   32-4429-7 32-4437-7 
Channel 8   32-4429-8 32-4437-8 
Channel 9   32-4429-9 32-4437-9 
Channel 10   32-4429-10 32-4437-10 
Channel 11   32-4429-11 32-4437-11 
Channel 12   32-4429-12 32-4437-12 
Channel 13   32-4429-13 32-4437-13 

«l Turret tuner assembly. with coils 

MECHANICAL PARTS 

Description 
Service Part No. 

Type 1 Tuner Type 2 Tuner 

Contact-panel assembly (stator)   45-1693 45-1694 
Roller, turret indexing   45-6570 45-6571 
Rotor, fine-tuning condenser   45-1690 45-1690 
Spring, fine-tuning pressure   45-6573 45-6574 
Spring, turret grounding   45-6581 45-6582 
Spring, turret indexing   45-6577 45-6578 
Spring, turret securing (2 used)   45-6575 45-6576 
Tube shield (616)   56-3979-7 56-3979-7 
Tube shield (6AG5)   56-3979 56-3979 
Turret (rotor) and shaft assembly, less coils   
'Turret 

45-1691 45-1692 
• tuner assembly, with coils   76-5411-3' 76-5411-3' 
Washer (fiber), rotor pressure   45-6572 45-6572 

"NOTE: Turret tuner assembly, Part No. 76-5411-3, is to be used as a replacement for both types of tuners 
wh r a complete tuner is replaced. 

AERIAL INPUT 

C2-7 

TLIMFINALS OF 21-T AND 22-T ARC NUMBERED FROM KNOB END 

. 6AG5 
RF AMPL 

looi 

C4-1 
N 

-=> 

R2-7 47,000 

WHITE 

TO AVC BUS 

L 4-1 

BROWN 
TO 6.36 FIL WINDING 

C 
10012W 
R5-T 4 700 

JIT ma- v 

zzopoo 

6J6 
OSC d MIXER 

RED 

TO ADJACENT SOUND TRAP 

CIS-1 120 NW 

L 5-T 

TO 5+ 

1715-1 15,000 

Figure 5. Schematic Diagram of 12-Position Turret Tuner 

TUBE REPLACEMENT 
Whenever a tube is replaced, it is suggested that, if 

possible, several be tried, to obtain a tube which has 
interelectrode capacitance similar to the original tube, 

CHECKING OSCILLATOR 
After a tuner has been serviced, the performance of 

the oscillator should be determined by checking the 
level of the oscillator voltage that is injected into the 
mixer. The procedure is as follows: 

1. Connect a vacuum-tube voltmeter to the grid of 
the mixer tube, with a 1-megohm resistor in series with 
the probe. 

TURRET TUNER, PART 

The detailed service information given in manual 
PR- 1803 applies to this tuner, together with the infor-
mation contained in this manual. 

Since the printing of PR- 1803, the following changes 

TP9.5I2 

to avoid changing the tuner alignment. The picture 

quality and oscillator fine-tuning range should be ob-
served while selecting tubes. 

INJECTION VOLTAGE 

2. Tuning through Channels 2 to 6, the voltage 
should be at least —2 volts. 

3. Tuning through Channels 7 to 13, the voltage 
should be at least —1 volt. 

If the voltage indications are below the minimum 

values given above, the oscillator and mixer stages 
should be checked. 

NO. 76-5411-SERIES 
have been made in this tuner: 

1. To prevent the oscillator voltage from appearing 
in the first v-i-f grid circuit, the mixer plate coil was 
tapped, as shown in figure 1. 

MODELS 76-5411, 

76-41)102, 76 -5433, 
Series Tuners 
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The part number of the mixer coil, L5-T, given in 
PR- 1803, is for the tapped type. The part number of 
the earlier type is 45-1711. These coils are not inter-
changeable, because of the effect of the mixer plate load 
on the mixer grid tuning; therefore, before procuring a 
replacement coil, it should be determined by inspection 
which type is used. In conjunction with the change in 
the mixer plate coil, an additional decoupling network 
was installed in the plate circuit of the mixer. This is 
also shown in figure 1. 

2. An additional 100-pilf. filament by-pass condenser 
was added, between ground and the junction of L2-7 
and L4-7. The part number is 30-1224-1. 

3. In later production of some turret tuners, CI-T 
fixed trimmer and C2-T trimmer were replaced by a 
single trimmer having a capacitance equal to these two 
in parallel. The part number of this new trimmer is 
45-1710. Tuners having this change are identified by 
the absence of the fixed trimmer across C2-T. 

4. The use of the turret tuner in new models neces-
sitated different shaft lengths for the turret and fine-

TPO 593 

Figure 1. Changes in Mixer Plate Circuit, Turret Tuner, 
Part No. 76-5411-Series 

tuning rotor. The part numbers of the turrets and 
rotors for various models are given below, along with 
the part numbers of the complete replacement turret 
tuners. 

Turret Tuner 
Part No. Used in Models Fine-Tuning Rotor 

Part No. 

Turret 
(drum asey.) 

Part No. 

Replacement Turret 
Tuner ( complete)  

Port No. 

76-5411 50-T1476 through 50-T1482; 
50-T1484, and 50-T1630 

45-1690 45-1691 76-5411-3 

76-5411-1 50-T1402, 50-T1406, and 50- 
T1432, all Code 122 

45-1690-1 45-1692-1 76-5411-1 

76-5411-2 50-T1476 through 50-T1482; 
50-T1484, and 50-T1630 

45-1690 45-1691 76-5411-3 

76-5411-3 50-T1476 through 50-T1482; 
50-T1484, and 50-T1630 

45-1690 45-1692 76-5411-3 

76-5411-4 50-T1476 through 50-T1482; 
50-T1484, and 50-T1630 

45-1690 45-1692 76-5411-3 

76-5411-5 50-T1600, 50-T1632, and 50- 
T1633 

45-1690-2 45-1692-2 76-5411-5 

WAFER-SWITCH TUNERS 
The table below gives the part numbers of the Wafer-

Switch Tuners used in various Philco Television Re-
ceivers, and also the part numbers of the complete re-
placement tuners. 

Wafer-Switch Tuner 
Part No. Used in Models Replacement Tuner 

(complete) 

76-4402 49-702 76-4402-7 
76-4402-5 50-T1443, Code 122 76-4402-7 
76-4402-6 50-T1400, 50-T1401, 50-T1402, 

50-T1403, 50-T1404, 50-T1406, 
50-T1430, and 50-T1104, Code 
123 

*76-5433-1 

76-4402-7 50-T702, Code 122 76-4402-7 
76-5433 50-T1400, 50-T1401, 50-T1402, 

50-T1403, 50-T1404, 50-T1406, 
and 50-T1430 

*76-5433-1 

76-5433-1 50-T1400, 50-T1401, 50-T1402, 
50-T1403, 50-T1404, 50-T1406, 
and 50-T1432 

76-5433-1 

*Used in conjunction with mounting bracket kit, Part No. 45-9591, when substi-
tuted for 76-4402-6 or 76-5433. 

MODELS 76-5411, 
7641)133, Series 

WAFER-SWITCH TUNER, PART NO. 76-4402-SERIES 

The components of this tuner are made accessible by 

removing the tuner from the chassis, and then removing 

the perforated cover. 

CLEANING AND LUBRICATION 

Erratic operation or noise may be caused by dirty 

wafer-switch contacts, in which case, the contacts should 

be cleaned and lubricated. Clean the contacts carefully 

with a contact cleaning fluid, and lubricate with a con-

tact lubricant, such as Philco All Purpose Lubricator, 

Part No. 45-2806. Remember that too much lubrication 

can be as detrimental as too little. Lubricate only the 

switch contacts. 

PARTS REPLACEMENT 

76-)H02, 
Tuners 

The parts given in the following list are those which 

are readily accessible, and which may be replaced with-

out disturbing the tuning of any individual channels; 

however, the over-all alignment should be checked after 

servicing. 

IMPORTANT! The lead dress and lead lengths of 

some components are critical. When replacing com-

ponents, duplicate the original wiring as closely as 

passible. 

PARTS REPLACEABLE IN WAFER-SWITCH TUNER, 

PART NO. 76-4402-SERIES 

Reference Service 
Symbol Description Part No. 

C3 Condenser, trimmer, mixer grid  31-6511-9 

CS Condenser, d-c blocking, 470 mif.  Part of L36 

C7 Condenser, cathode by-pass, 220 µµf.  30-1225-15 

C10 Condenser, oscillator injection, 4.7 µgf.  '• 

C10 Condenser, oscillator injection, 2.2 getf. .30-1224-66 

C12 Condenser, d-c blocking, 220 µµf.  30-1225-15 

C13 Condenser, fixed padder, 10 µelf.  30-1224-26 

C15 Condenser, d-c blocking, 10 µµf.  30-1224-26 

C16 Condenser, filament by-pass, 220 µAt. 

(1.2.6 must be removed)  30-1225-15 

C19 Condenser, fixed padder. 27 µµf.  62-027409011 

C20 Condenser, trimmer, r-f plate  31-6511-6 

C21 Condenser, d-c blocking, 39 µµf.  62-039409011 

C22 Condenser, d-c blocking, 220 µO..  30-1225-11 

C24 Condenser, cathode by-pass, 220 µµf.  30-1225-11 

C25 Condenser, screen by-pass, 220 prr.f. (clipped 

free and replaced from pin 6 to ground, 

pin 3)  30-1225-11 

C26 Condenser, a-g-c decoupling, 220 /2/.1f.  30-1225-11 

C27 Condenser, filament by-pass, 220 pp.f.  30-1225-11 

L23 Coil, oscillator, Channel 2  32-4357-2 

L24 Coil, oscillator, Channel 3  32-4357-3 

L25 Coil. oscillator, Channel 4  32-4357-4 

Reference Service 
Symbol Description Part No. 

L26 Coil, oscillator, Channel 5  32-4357-5 

L27 Coil, oscillator, Channel 6  32-4357-6 

L28 C6.1, oscillator, Channel 7  32-4357-7 

L29 Coil, oscillator, Channel 8  32-4357-8 

L30 Coil, oscillator, Channel 9  32-4357-8 

L31 Coil, oscillator, Channel 10  32-4357-10 

L32 Coil, oscillator, Channel 11  32-4357-11 

L33 Coil, oscillator, Channel 12  32-4357-12 

L34 Coil, oscillator, Channel 13  32-4357-11 

L35 Coil, choke, r-f plate  32-4112-2 

L36 Coil, 1st v-i-f  32-4359-6 

RI Resistor, cathode bias, 330 ohms  66-1338340' 

R2 Resistor, plate decoupling, 3300 ohms  66-2338240' 

R3 Resistor, grid return, 100,000 ohms  66-4108340' 

R4 Resistor, grid return, 10,000 ohms  66-3108340' 

R6 Resistor, grid return, 10,000 ohms  66-3103340' 

R6-1- Resistor, grid return, 1 megohm  66-5108340' 

R7 Resistor, a-g-c decoupling, 330 ohms  66-1338340' 

R9 Resistor, plate feed, 4700 ohms  66-2478240' 

R9 I- Resistor, plate feed, 3300 ohms  66-2338240 

t-Changed in later production to the value indicated. 

- Replace with 2.2-µµf. condenser, and rewire from pin 6 to 
pin 1. 

WAFER-SWITCH TUNER, PART NO. 76-5433-SERIES 

The components of this tuner are made accessible by 
removing the tuner from the chassis, and then removing 
the perforated cover. 

CLEANING AND LUBRICATION 
Refer to the information given above for the Part 

No. 77-4402-series tuner. 

PARTS REPLACEMENT 
The parts given in the following list are those which 

are readily' accessible, and which may be replaced with-

out disturbing the tuning of any individual channels; 

however, the over-all alignment should be checked after 

servicing. All parts are interchangeable in these tuners, 

except as noted. 

IMPORTANT! The lead dress and lead lengths of 

some components are critical. When replacing com-

ponents, duplicate the original wiring as closely as 

possible. 
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PARTS REPLACEABLE IN WAFER-SWITCH TUNERS, 

PART NOS. 76-5433 AND 76-5433-1 

Reference Service 
Symbol Description Part No. 

C I -T Condenser, fixed trimmer. 5 µµf. 
(76-5433)  30-1224-28 

C -T Condenser, fixed trimmer, 90 µpf. 
(76-5433-1)  62-02030901 

C3-T Condenser, a-g-c by-pass, 220 µµf.  30-1225-11 

C4-T Condenser, filament by-pais, 220 30-1225-11 

CG-T Condenser, B plus by-pass, 220 sfif.  30-1225-11 

C12-T Condenser, r-f by-pass, 15 µµf.  62-01509011 

C14-T Condenser, r-f by-pass, 1500 ,usf.  30-1225-19 

C18-T Condenser, r-f by-pass, 220 µµf.  30-1225-11 

C20-T Condenser, d-c blocking, 20 µµf.  30-1224-67 

L2-T Coil, FM trap (76-5433)  32-4438 

L2-T Coil, FM trap (76-5433-1)  32-4438-1 

L36-T Coil, 1st v-i-f tank  32-4359-8 

L37-T Coil, choke, r-f-plate feed  32-4112-2 

L38-1 Coil, oscillator, Channel 2  32-4357-2 

L39-T Coil, oscillator, Channel 3  32-4357-3 

L40-T Coil, oscillator, Channel 4  32-4357-4 

L41-T Coil, oscillator, Channel 5  32-4357-5 

L42-T Coil, oscillator, Channel 6  32-4357-6 

L43-T Coil, oscillator, Channel 7  32-4357-7 

L44-T Coil, oscillator, Channel 8  32-4357-8 

Reference Service 
Symbol Description Port No. 

L45-T Coil, oscillator, Channel 9 .. 32-4357-8 

L46-T Coil, oscillator, Channel 10  32-4357-10 

L47-I coil, oscillator, Channel 11  32-4357-11 

L413-T Coil, oscillator, Channel 12   32-4357-12 

L49-T Coil, oscillator. Channel 13  32-4357-11 

L50-T Coil, tapered line  32-4432 

L5I-T Coil, tapered line  32-4432 

R1-T Resistor, input loading, 1200 ohms  66-2128340' 

R2-T Resistor, grid return, 1 megohm  66-5108340' 

R3-T Resistor, a-g-c decoupling, 330 ohms  66-1338340' 

Resistor, plate feed, 10,000 ohms   6Ó-3108340 

RS-T Resistor, screen dropping, 39.000 ohms 66-3398340' 

R6-T Resistor, B plus decoupling, 330 ohms  66-1338340' 

R8-T Resistor, loading, 15,000 ohms  66-3158340' 

R9-T Resistor, B plus decoupling, 330 ohms  66-1338340' 

RIO-T Resistor, grid return, 100.000 ohms  66-4108340' 

R11-T Resistor, grid return, 10.000 ohms  66-3108340' 

tin later production tuners, this resistor was replaced by an r-f 
choke, Part No. 32-4112-22. At the same time, a 6800-ohm 
resistor was added, across L31-T, the mixer grid coil for Chan-
nel 5, and a 10,000-ohm resistor was added, across L29-T, the 
mixer grid coil for Channel 6. 

TUNER ALIGNMENT 

After the tuner has been serviced, or if it is necessary 

to use a replacement tube that does not exactly meet the 

requirements described under TUBE REPLACEMENT, 

the tuner alignment should be checked. If realignment 

is necessary, it should be done according to the pro-

cedure given below. 

The alignment may be made satisfactorily with the 

tuner out of the receiver chassis, by using an external 

power supply. This power-supply circuit may be sim-

ilar to that shown in figure 2. If desired, B batteries 

and a 6.3-volt filament transformer may be used, or a EQUIPMENT REQUIRED 
television receiver may be conveniently set up to supply 

power to the tuner. In all cases, there should be good L Philco Precision 

bonding between the alignment generator and the tuner. Television and 

This may be done by placing the generator and tuner equipment. 
on a metal plate. 

2. 

TP0 594 

Figure 2. Power Supply for Tuner Alignment with Tuner Removed from Receiver Chassis 

Visual Alignment Generator for 

FM, Model 7008, or the equivalent 

Aerial-matching dummy; see figure 3. These 

resistors should be of carbon-composition construction, 

and should be chosen from a group to obtain values 
close to those indicated. 

3. A power supply, as described above. 

TP-962I 

Figure 3. Aerial-Input Matching Network 

TELEVISION CARRIER AND OSCILLATOR FREQUENCIES 

CHANNEL 
CHANNEL LIMITS 

(mc.) 

VIDEO CARRIER 

FREQUENCY 

(me.) 

SOUND CARRIER 

FREQUENCY 

(mc.) 

LOCAL OSCILLATOR 

FREQUENCY 

(mc.) 

2 54-60 55.25 59.75 81.85 

3 69 66 61.25 65.75 87.85 

4 66-72 67.25 71.75 93.85 

5 76-82 77.25 81.75 103.85 

6 82-88 83.25 87.75 109.85 

7 174-180 175.25 179.75 201.85 

8 180-186 181.25 185.75 207.85 

9 186-192 187.25 191.75 213.85 

10 192-198 193.25 197.75 219.85 

11 198-204 199.25 203.75 225.85 

12 204-210 205.25 209.75 221.85 

13 210-216 211.25 215.75 237.85 
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Figure 4. Wafer-Switch Tuner, Part No. 76-44.02-Series, 
Top View, Showing Trimmer Locations 
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Figure 5. Tuner Response Limits for the 
Twelve Television Channels 

TURRET TUNER, PART NO. 
76-5411-SERIES 

For the detailed alignment procedure, refer to man-
ual PR- 1803, and include corrections and additions as 
follows: 

1. All references to figure 3 should read "figure 2." 

2. All references to figure 4 should read "figure 3." 

3. All references to figure 5 should read " figure 4." 
4. In step 2 of the alignment procedure, the - i-f 

output lead should be connected to ground through a 
470-ohm resistor. 

5. Delete step 12, and replace by the following: 
C11-T is used to compensate for differences in the inter-
electrode capacitance of 6J6/S tubes. If the range of 
the FINE TUNING control is incorrect on all channels, 
due to replacement of the 616/S tube, Cl 1-T should be 
adjusted for best sound while receiving a high channel 
station. If the tuner is out of the chassis, or if repairs 
have been made, Cl 1-T should be set midway in its 
range, and each oscillator core should be adjusted. 

6. In reference to the adjustment of C8-T, C3-T, 
and C2-T on Channel 10, if there is one station in the 
local area which is weak, these adjustments may be 
made on that channel, to improve the response, pro-
vided that the response on the other channels is not 
sacrificed too much. 

Local-Oscillator Adjustments 
When making the tuner alignment with the tuner in 

the receiver chassis, the local oscillator tuning cores 
should be adjusted as follows: 

1. Remove the chassis from the cabinet. 

2. Connect a 20,000-ohms-per-volt voltmeter to the 
FM TEST jack, J3, using the FM TEST jack adapter 
shown in figure 6. 
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Figure 6. FM TEST Jack Adapter 

3. Turn the CHANNEL SELECTOR to Channel 2. 

4. Set the FINE TUNING control to the middle of 

its range. 

5. Connect an accurately calibrated AM signal gen-
erator ( unmodulated) to the aerial input of the re-
ceiver, and set the generator to the sound-carrier fre-
quency of Channel 2. See table of TELEVISION 
CARRIER AND OSCILLATOR FREQUENCIES. 

6. Adjust the oscillator tuning core for a zero read-
ing on the voltmeter. 

7. Repeat the above steps for Channels 3 through 
13, in order. 

When making the tuner alignment with the tuner 
out of the receiver chassis ( using a separate power 
supply, as described previously), the local oscillator 
tuning cores should be adjusted as follows: 

1. Connect the oscilloscope to J1-T. If the signal-
generator output or the scope gain is insufficient, a 
larger beat indication may be had by connecting a 3300-
ohm resistor in series with the red lead, then connecting 
the oscilloscope to the junction of the red lead and the 
3300-ohm resistor. 

2. Set the CHANNEL SELECTOR to Channel 2. 

3. Set the FINE TUNING control to the center of 
its range. 

4. Connect an accurately calibrated AM signal gen-
erator ( unmodulated) to the aerial input. 

5. Set the signal-generator to the oscillator fre-
quency for Channel 2. See table of TELEVISION 
CARRIER AND OSCILLATOR FREQUENCIES. 

6. Adjust the Channel 2 oscillator tuning core for 
zero-beat indication on the oscilloscope. 

7. Repeat the above steps for Channels 3 through 
13. In each case, use the appropriate signal-generator 
setting and CHANNEL SELECTOR setting, and adjust 
the proper oscillator tuning core for the channel. 

WAFER-SWITCH TUNER, PART 

NO. 76-4402-SERIES 

Local-Oscillator Adjustments 

When making the tuner alignment with the tuner in 
the receiver chassis, adjust the local oscillator tuning 
cores according to the first procedure given under 
LOCAL-OSCILLATOR ADJUSTMENTS for the Tur-
ret Tuner, Part No. 76-5411-Series. 

When making the tuner alignment with the tuner 
out of the receiver chassis (using a separate power sup-
ply, as described previously), the local oscillator tuning 
cores should be adjusted as follows: 

1. Connect the oscilloscope to the tuner test point 
at the 150-volt output of the power supply (see figure 
2). 

2. Follow steps 2 through 7 of the second procedure 
given under LOCAL-OSCILLATOR ADJUSTMENTS 
for the Turret Tuner, Part No. 76-5411-Series. 

Bandwidth and R-F Response 
Adjustments 

This information supersedes the procedures given in 
manuals PR-1672, PR- 1771, and PR- 1793. Trimmer 
locations are shown in figure 7. The alignment pro-
cedure for bandwidth and r-f response is as follows: 

1. Turn the CHANNEL SELECTOR to Channel 2, 
and remove the 1st v-i-f tube. Connect a 470-ohm 
resistor from the green (v-i-f output) lead to ground. 
If the alignment is being made with the tuner out of 
the receiver chassis ( using a separate power supply, as 
described previously), ground the white ( a-g-c) wire. 

2. Connect the vertical input of the oscilloscope to 
the tuner test jack, J2, or if using a separate power 
supply, to the red lead on the tuner side of a 3300-ohm 
resistor, as•shown in figure 2. 

3. Connect the outputs of the AM and FM signal 
generators to the aerial input leadin through the aerial-
matching network; see figure 3. 

NOTE: In cases where an installation uses two aerials, 
and the single leadin has been clipped off, it is neces-
sary to connect the signal generator to the appropriate 
aerial-input terminals of J1. 

4. Set the FM signal generator for Channel 2 ( 55 
mc.), with sufficient sweep to give the complete re-
sponse curve. 

5. Establish the channel limits by using the AM 
signal generator ( unmodulated) to produce marker pips 
on the response curve; set the generator first to 54 mc., 
then to 60 mc. 

6. Adjust C3 and C20 for symmetrical response 
within the channel limits. See figure 5. 

7. Check the response on Channels 3 through 13, 
using the appropriate sweep and marker frequencies. 
See table of TELEVISION CARRIER AND OSCIL-
LATOR FREQUENCIES. If the response is consis-
tently out of the proper bandpass in one direction, C3 
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Figure 7. Wafer-Switch Tuner, Part No. 76-5433-Series, 
Top View, Showing Trimmer Locations 

and C20 should be readjusted to obtain the best com-
promise response on all of the channels used in the 
local area; these adjustments may be made to accommo-
date the weakest station, provided that the performance 
on the other channels is not sacrificed too much. 

8. Turn the CHANNEL SELECTOR to Channel 6. 

9. Set the FM signal generator to 85 Inc., with suf-
ficient sweep to give the complete response curve. 
Establish the channel limits by means of appropriate 
marker signals from the AM signal generator. 

10. Adjust C17 for maximum output and symmetry 
of curve. 

11. Check the response on Channel 2, and readjust 
C17 to obtain the best response on low channel stations 
in the local area. 

12. Turn the CHANNEL SELECTOR to Channel 
13. 

13. Set the FM signal generator to 213 mc., with 
sufficient sweep to give the complete response curve. 
Establish the channel limits by means of appropriate 
marker signals from the AM signal generator. 

14. Adjust C18 for maximum output and symmetry 
of curve. 

15. Check the response on Channel 7, and readjust 
C18 to obtain the best response on high channel stations 
in the local area. 

16. Recheck the local-oscillator adjustments. 

0 John F. Rider 
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Figure 8. Wafer-Switch Tuner, Part No. 76-4402-Series, Schematic Diagram 

WAFER-SWITCH TUNER PART 

NO. 76-5433-SERIES 

Local- Oscillator Adjustments 

When making the tuner alignment with the tuner in 
the receiver chassis, adjust the local oscillator tuning 
cores according to the first procedure given under 
LOCAL-OSCILLATOR ADJUSTMENTS for the Tur-
ret Tuner, Part No. 76-5411-Sedes. 

When making the tuner alignment with the tuner 
out of the receiver chassis ( using a separate power 
supply, as described previously), the local oscillator 
tuning cores should be adjusted as follows: 

1. Connect the oscilloscope to the tuner test point 
at the 150- volt output of the power supply ( see figure 
2). 

2. Follow steps 2 through 7 of the second procedure 
given under LOCAL-OSCILLATOR ADJUSTMENTS 
for the Turret Tuner, Part No. 76-5411-Series. 

Bandwidth and R-F Response 
Adjustments 

This information supersedes the procedures given in 
manuals PR- 1823 and PR- 1844. Trimmer locations are 
shown in figure 7. The alignment procedure for band-
width and r-f response is as follows: 

1. Connect the outputs of the AM and FM signal 
generators through the aerial-matching network ( figure 
3) to terminals 1 and 2 of Zl-T. Terminals 3 and 4 
of Z1-T should be connected together, for a 300-ohm 
input. 

2. Connect a 3300-ohm resistor in series with the 
150-volt ( red) B lead to R9-T. Connect the vertical 
input of the oscilloscope to the junction of the 3300-
ohm resistor and R9-T. When making the tuner align-
ment with the tuner out of the receiver chassis ( using 
a separate power supply), connect the oscilloscope to 
the tuner test point at the 150-volt output of the power 
supply ( see figure 2). 

3. Turn the CHANNEL SELECTOR to Channel 10, 
and remove the 1st v-i-f tube. If the alignment is being 
made with the tuner out of the receiver chassis, ground 
the white ( a-g-c) wire. Connect a 470-ohm resistor 
from the green (v-i-f output) lead to ground. 

4. Set the FM signal generator to 195 mc., with suf-
ficient sweep to give the complete response curve. 

5. Set the AM signal generator ( unmodulated) to 
produce marker pips at the video and sound carriers 
for Channel 10. 

6. Adjust C8-T and C11-T for maximum symmetri-
cal response within Channel 10. If there is one weak 
station in the local area, the adjustment of C8-T and 
CI 1-T may be made on that channel, to improve the 
response provided that the response on other channels 
is not sacrificed too much. MODELS 76-5411, 

7(--)1)102, 76 -41)133, 
Series Tuners 

CJohn J. Rider 
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Figure 9. Wafer-Switch Tuner, Part No. 76-5433-Series, Schematic Diagram 
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Reduction of Modulation Hum 

Modulation hum in the reception of high-frequency 
channels may be reduced by adding an additional 100-
ILA filament by-pass condenser ( Part No. 30-1224-1). 
This condenser should be wired from the junction of 
L2-T and L4-T to ground. Physically, the condenser 
should be connected between the terminal holding 
the filament feed wire and the adjacent ground knock-
out. 

With the tuner in the chassis, the parts are made 
accessible by simply removing about half of the snap-
in coils. 

Part No. 76-5433 — Series Tuner — 

Additional Replacement Part 

The FINE TUNING condenser for the above tuners 

is available for replacement purposes. The part number 

is 31-6517-1. This condenser is made accessible by first 

moving L38-T (Channel 2) and L39-T ( Channel 3) 

oscillator coils. This may be done by compressing the 

coil mounting clips, then carefully pushing the coil back 

into the tuner, out of the way. 

SUBSTITUTING PART NO. 76-5433-1 

TUNERS FOR PART NO. 76-4402-6 

AND PART NO. 76-5433 TUNERS 

Tuner Part No. 76-5433-1 is built only to be shock-

mounted; therefore, when using it to replace other 

tuners, mounting brackets are required. These brackets, 

including installation instructions, may be ordered by 

Part No. 45-9591. 

co 

 Y. Rider 
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SPECIFICATIONS 
Philco Television Receiver Model 50-702, Code 122, 

is an 18-tube superheterodyne table model with a 
mahogany-finished cabinet. 
CHANNEL TUNING 
The channel selector is the 12-position type, with 

provision for fine tuning on each of the 12 television 
channels. 
AERiALS 

Provisions are made for connecting a common aerial 
for high-band and low-band or for connecting separate 
high-band and low-band aerials. 
AUDIO 
Audio output, 2.5 watts; 5-inch electrodynamic speak-

er, with 3.2-ohm voice-coil impedance at 400 cycles. 
INTERMEDIATE FREQUENCIES 
Video Carrier: 26.6 megacycles. 
Sound carrier: 22.1 megacycles. 

ELECTRICAL 
Operating voltage, 110-120 volts, 60 cycles, a.c.; 

power consumption, 125 watts. Power supplies ( two): 
300 volts d.c. at 200 ma.; 5000 volts d.c. at 2 ma. 

VACUUM TUBES ( 18) 
LOKTAL OCTAL MINIATURE CRT 
2-7F7 
1-7X7 
1-7E8 
1-7B5 
1-7N7 

1-6V6GT 
1-1B3GT 

4-6AG5 
1-6BA6 
1-6AU6 
3-12AU7 

I-7JP4 

CIRCUIT DESCRIPTION 
GENERAL 

Philco Model 50-702, Code 122, is a seven-inch table 
model television receiver. The channel selector is a 
twelve-position selector, with fine tuning effective on 
each channel. Provisions are made for connecting either 
a common high-frequency and low-frequency aerial or 
separate high-frequency and low-frequency aerials. 
POWER-SUPPLY SECTION 
The power-supply section contains two power supplies; 

one is a low-voltage supply, which employs two dry-disc 
rectifiers connected as voltage doublers, and the other is 
a high-voltage supply, which employs an oscillator type 
of high-voltage source. 
SOUND SECTION 
The sound signal is taken off the third video-i-f stage 

and fed to the sound-i-f stages, which employ one 6BA6 
tube and one 6AU6 tube. The diode section of a 7X7 
tube is used as an FM sound detector; the triode section 
of the 7X7 functions as an audio amplifier. A 7B5 tube 
is used as an audio output tube. 

PAGE 

SPECIFICATIONS   9 
TOP VIEW — TUBE LAYOUT. .   13 
TRIMMER LOCATIONS  13 
TROUBLESHOOTING .   ... 16,17 

VOLTAGE MEASUREMENTS . . . 16 
WAVEFORMS .  14 

MODEL 50-702, CODE 122 
TP-7008 

VIDEO SECTION 
The video section employs three 6AG5 tubes as i-f 

amplifiers, one half of a 12AU7 tube as a video detector 
and a-g-c rectifier, the other half of the tube as a video 
amplifier, and one half of another 12AU7 as a video 
output tube. 

RADIO-FREQUENCY SECTION 
The radio-frequency section employs one 6AG5 tube 

as a radio-frequency amplifier; one half of a 7F8 tube 
is used as an oscillator, and the other one half as a mixer. 
SWEEP SECTION 
The sync section employs one half of a 7F7 tube as a 

sync separator, and the other half as a sync amplifier. 
The vertical-sweep section comprises a conventional 
vertical-sweep circuit using one half of a 12AU7 as an 
oscillator and discharge tube, and one 7F7 as a push-pull 
output tube. 
The horizontal-sweep circuit consists basically of a 

free-rimning blocking-oscillator sweep generator and 
incorporates automatic frequency control to lock in the 
circuit. 

Figure 1 shows a simplified diagram. The sweep-gen-
erating circuit consists of L63 with C93 and C94 in series. 
These condensers are charged from B plus through L63, 
and are discharged, at the end of the sweep, by the con-
duction of the blocking-oscillator tube. 
The repetition rate of the oscillator is determined by 
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Figure 1. Simplified Schematic Diagram, Horizontal Sweep Control Circuit 
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the time required to discharge C92 to the value at which 
the grid will conduct. It is possible to control the fre-
quency of this oscillator by changing the time constants 
of the grid circuit ( consisting of R94, R95, and C92) or 
by applying a small voltage to the grid circuit, thus 
changing the time required for C92 to discharge to a 
given value. 

Figure 2 shows waveforms at the grid of the blocking 
oscillator tube. The solid curve ( A) shows how the 
waveform would appear if no control voltage were 
used. Curve B shows how the introduction of positive 
control voltage reduces the time required for the dis-
charge of C92, thereby increasing the repetition rate. If 
an operating point is chosen so as to utilize an intermedi-
ate value of control voltage ( Curve C), an increase in the 
control voltage will increase the repetition rate, and a 
decrease in the voltage will decrease the repetition rate. 
By making the level of the control voltage dependent 
upon the phase relationship between the incoming sync 
pulses and the horizontal sawtooth voltages, the oscil-

lator circuit can be made to fall into sync, and to remain 
substantially independent of noise impulses. 
To obtain the control voltage, the incoming positive 

sync pulses are applied, through a differentiating net-
work (C90 and R91), to VI and a portion of the hori-
zontal sweep output, taken from the junction of C93 and 
C94, is passed through a differentiating network (C89 
and R88) and applied to V2. C86 and R87 are used to 
maintain grid-leak bias for V2. 
C91 and R92 are used to obtain grid-leak bias for V1, 

and the values are chosen to maintain grid cutoff be-
tween sync pulses. 

Referring to figure 3, it can be seen that, the larger 
the plate current drawn by V1, the greater the drop 
across R90, and the lower the voltage at X, hence, the 
lower the voltage at Vc. Conversely, if the current drawn 
by VI is decreased, the lower the voltage drop across 
R90, and higher the voltage at X and Vc. 
The plate voltage of VI contains d.c. with the dif-

ferentiated sawtooth superimposed upon it. The average 
value of the plate current is determined by the phase 
relationship between the sync pulse and the sawtooth 
voltage. If the repetition rate of the blocking oscillator 
tends to become lower, a phase relationship similar to 
that shown in figure 4A appears. The sync pulses drive 
the grid positive at the instants when the plate voltage 
is low, resulting in low average plate current. This low 
plate current reduces the voltage drop across R90, in-
creasing the positive voltage at points X and Vc, and 
increasing the repetition rate of the oscillator. Con-
versely, if the repetition rate tends to become higher, a 
phase relationship similar to that shown in figure 4B 
appears. The sync pulses drive the grid positive at the 
instants when the plate voltage is high, resulting in a 
higher average plate current. This increase in the plate 
current causes an increased drop across R90, lowering 
the voltage at points X and Vc, and causing the repeti-
tion rate to decrease. 
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Figure 3. Breakdown 

Figure 4C shows the quiescent, or operating, condition. 
A tendency to change frequency in either direction will 
develop a change in the correcting voltage, to keep the 
oscillator in sync. 
Two filter networks, as shown in figure 5, are used to 

filter out noise that might be present along with the 
sync voltages. 

AERIAL CONNECTIONS 
The aerial-input circuit has provisions for either single-

aerial or dual-aerial installation. The receiver is normally 
wired for single-aerial installation; in this case, the aerial 

Diagrams of Control Circuit 

leadin is connected to the two-terminal board, TB!, 
which is mounted at the left-hand rear corner of the 
chassis ( facing the rear of the chassis). 

To adapt the receiver for dual-aerial operation, it is 
only necessary to clip the parallel conductor extending 
from TB1 into the tuner chassis (cut as close to the 
tuner chassis as possible); this prevents the length of 
parallel conductor from acting as a trap on the higher-
frequency channels. Using plug Part No. 27-4788, con-
nect the low-frequency aerial leadin to the two widely 
spaced pins, and the high-frequency aerial leadin to the 
two closely spaced pins. Insert the plug into the aerial-
input receptacle, J1, which is located near the 7F8 tube. 
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Figure 4. Sawtooth and Sync Relationships 

Figure 5. Filter Circuits 

The aerial-input circuit is switched by means of a cam-
operated switch, S2. The cam is operated by the shaft 

of the station-selector switch, and is so constructed that 

it places the switch in one position for Channels 2 

through 6, and in another position for Channels 7 

through 13. The action of S2 is as follows: 

MODEL 50-702, 
Code 122 

SINGLE-AERIAL OPERATION 
1. Connects the aerial to the primary of the low. 

frequency aerial-input transformer, T3, or the high-
frequency aerial-input transformer, T4, depending 
upon the channel selected. 

2. Connects the control grid of the r-f amplifier to the 
proper secondary of either aerial-input transformer, 
depending upon the channel selected. 

3. Grounds the primary winding of low-frequency 
aerial-input transformer when the high-frequency 
aerial input transformer is in use. 

DUAL-AERIAL OPERATION 
1. Connects the control grid of the r-f amplifier to 

the proper secondary of either aerial-input trans-
former, depending upon the channel selected. 

2. Grounds the primary winding of the low-frequency 
aerial-input transformer when the high-frequency 
aerial-input transformer is in use. 

3. The separate aerial leadins are permanently con-
nected to the primaries of their respective trans-
formers; therefore, no switching of the primaries 
is required. 

ALIGNMENT PROCEDURE 
TEST EQUIPMENT REQUIRED FOR ALIGNMENT 
The following test equipment is recommended for 

aligning the receiver: 
1. Philco Precision Visual Alignment Generator for 

Television and FM, Model 7008; this instrument 
has the following features: 

Figure 6. I-F Jig 
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a. FM signal generator with ranges of 4-120 mc. 
and 144-260 mc., with a maximum deviation 
of 15 mc. 

b. AM (marker) signal generator with ranges of 
3.2-7.5 Mc., 6.4-15 mc., 14.5-36 mc., 69-
125 mc., and 138-250 mc. 

c. Built-in oscilloscope with sensitivity of 25 milli-
volts, 3-inch cathode-ray tube, and crosshatch 
screen. 

2. D-c vacuum-tube voltmeter or 20m0-ohms-per-
volt voltmeter. 

3. If separate signal generators and oscilloscope are 
used, these instruments should have the following 
characteristics: 
a. FM signal generator-Deviation: ±4 mc.; 

center-frequency range: 20 mc. to 30 mc.; 
sweep-sync output with either built-in or sepa-
rate phase corrector. 

b. AM signal generator-Carrier-frequency range, 
20 mc. to 30 mc.; dial should be suitable for 
setting and resetting accurately to frequencies 
specified in ALIGNMENT CHART. 

c. Oscilloscope-Calibrated; vertical sensitivity of 
1 volt (peak-to-peak) per inch, or better. 

NOTE: When using a separate AM r-f signal generator 
to obtain a marker "pip," couple the output lead of 
this generator to the output lead of the FM gen-
erator, using just sufficient coupling to obtain a 
suitable pip. 

ALIGNMENT JIGS 
The following jigs are recommended for correctly 

coupling the signal generators to the various circuits 
where input signals are required for alignment. 

I-F JIG 
Figure 6 shows a jig which is recommended for 

coupling the signal generator to the various i-f grids. 
The following parts are necessary for the construction 
of this jig. 

1. 3-inch length of 14-inch-diameter tubing. 
2. 31/2 -inch length of 1/8-inch-diameter spaghetti. 
3. 4-inch length of # 12 or # 14 bus wire. 
4. Clamp, Philco Part No. 56-3545FA3. 

To construct this jig, follow the procedure given 
below: 

1. Insert the spaghetti into the tubing. Allow 1/4  inch 
to extend from one end of the tubing. 

2. Insert the bus wire into the spaghetti. Allow 1/8 
inch to extend from one end of the spaghetti. 

3. Crimp one end of the tubing, to secure the spa-
ghetti and bus wire. 

4. Solder the clamp to the middle of the tubing. 
5. If Model 7008 Visual Alignment Generator is 

used, solder a short piece of bus wire to the tubing, 
to provide a convenient ground connection for the 
output-cable terminating box. 

The connections to the video-i-f amplifier grids are 
accessible from the top of the chassis through small holes 
near the tube shields. To use the jig. slide the clamp 
over the tube shield, and insert the probe end of the jig 
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1431 DIA SPAGHETTI 

HEAVY 
BUS 
WIRE 

21; LONG 

HEAVY BUS 

WIRE 

f.)110 
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SOLDERED -ells 

IN 

32 

TAPERED 
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into the hole; adjust the height to insure good contact 
with the grid connection. 

MIXER JIG ( See figure 7) 
Parts required 
1 piece of 1/4-inch-diameter copper tubing, 11/2  inches 

long. 
1 piece of 1/4 -inch-diameter spaghetti, 13/4 inches long. 
1 piece of heavy bus wire, 21/2 inches long. 
1 piece of flat metal, 3/4 inch wide, 2 inches long, and 

1/32 inch thick. 
Procedure: 

Drill a 1/4 inch hole in one end of the metal piece. 
With a grindstone or file, taper the other end. Insert the 
copper tubing into the hole drilled in the metal piece, 
and solder the tubing so that one end is flush with the 

ALIGNMENT CHART 

surface of the metal strip. Insert the spaghetti into the 
tubing, and fasten with glue. Allow some spaghetti to 
extend from each end. Insert the bus wire into the 
spaghetti. Solder the ground connection to the side of 
the tubing. 
How to Use the Mixer Alignment Jig 
Looking at the chassis from the side with the operating 

controls to the left, two holes will be seen on the side 
of the r-f tuner. The top hole is opposite the plate of C3, 
which connects directly to the mixer grid. Scratch an 

STEP 
OUTPUT-INDICATOR 

CONNECTION 
SIGNAL-GENERATOR 

CONNECTION 
SIGNAL-GENERATOR 

SETTING 
ADJUST 

1 Connect vertical input of scope to 
ALIGN TEST jack J4. 

Connect output of AM generator 
through i-f jig to grid ( pin 1) of 
3rd v-i-f amplifier. 

22.1 mc. (modulated). TC13 and TC22 for minimum 
indication. 

2 Connect vertical input of scope to 
FM detector jack J3 (see Note 1). 

Connect outputs of AM and FM 
generators through i-f jig to grid 
(pin 1) of 3rd v-i-f amplifier. 

FM generator to 22.1 mc., with 
-L- 4 mc. deviation; AM generator 
(modulated) to 22.1 mc. 

TC15 for minimum amount of AM 
indication (see Note 2). TC14 for 
symmetrical pattern within limits 
shown by curves in figure 8. 

3 Same as step 2. Same as step 2. FM generator to 22.1 mc., with 
:L- 4 mc. deviation; AM generator 
off. 

C27A and C27B for maximum peaks 
and symmetrical pattern. 

4 Same as step 1. Same as step 2. FM generator to 25 mc., with 
-i- 4 mc. AM generator (unmodu-
lated) to 26.6 mc., to produce 
marker pip on response curve. 

TC21 for curve 1. 

5 Same as step 1. Connect outputs of AM and FM 
generators through i-f jig to grid 
(pin 1) of 2nd v-i-f amplifier. 

FM generator to 25 mc., with 
-L- 4 mc. deviation. AM generator 
(unmodulated) to 24.5 mc., to pro-
duce marker pip on response curve. 

TC20 for curve 2. 

6 Sanie as step I. Connect outputs of AM and FM 
generators through i-f jig to grid 
(pin 1) of 1st v-i-f amplifier. 

FM generator to 25 mc., with 
-.L- 4 mc. deviation. AM generator 
(unmodulated) to 24.5 mc., to pro-
duce marker pip on response curve. 

TC 19 for curve 3. 

7 Same as step I. Connect output of AM generator 
through mixer jig to grid (pin I) 
of mixer tube. 

AM generator (modulated) to 28.1 
mc. 

TC17 for minimum indication. 

8 Same as step I. Connect outputs of AM and FM 
generators through mixer jig to 
grid (pin 1) of mixer tube. 

FM generator to 25 mc. with 
-±- 4 mc. deviation. AM generator 
(unmodulated) to 23.6 mc., 24.25 
mc., 26.25 mc., and 26.6 mc., to pro- 
duce marker pips on response 
curve. 

Channel selector to Channel 2. 
TCI6 and TCI8 for curve 4. It may 
be necessary to readjust TC21, 
TC20, and TC19 to obtain this 
curve. 

FINAL I-F CHECK 

9 Connect vertical input of scope to Same as step I. AM generator (modulated) to 22.1 When indication on scope is mini-
ALIGN TEST jack J4. Connect a 
v.t.v.m. (0-10v. scale) to FM detec- 
tor jack J3. Use adapter shown in 
figure 12. 

mc. mum, the v.t.v.m. should read zero. 
If this reading is not zero, adjust 
TC15. If this reading requires more 
than one-half turn, repeat step 2. 
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index mark on the chassis at the center of the top hole, 
and scratch an index mark on the metal piece at the 
center of the tubing. Insert the tapered end of the metal 
strip between the r-f tuner and the chassis, and push 
down until the index marks coincide. Push the bus wire 
in gently until it makes contact with the plate of C3. 
Connect the "hot" lead of the signal generator to the 
center bus wire, and connect the ground lead of the 
signal generator to the outside bus wire. 

GENERAL 

WARNING-Dangerous potentials are present in the 
receiver when it is operating, and for a short time 
after it has been turned off. 

The intermediate frequencies are 22.1 mc. for the 
sound channel and 26.6 mc. for the video channel. 
Alignment of circuits operating at these high frequencies 
requires careful workmanship and good equipment. The 
following precautions must be observed: 

1. The top of the work bench must be metallic, and 
the test equipment and television-receiver chassis 
must make good metal-to-metal contact with the 
bench top. 

2. In order to gain access to the i-f adjustments, it is 
necessary to remove the picture tube from its 
holder, as follows: 
a. Remove the chassis from the cabinet. 
b. Disconnect the tube socket. 
c. Remove the screw that tightens the clamp 

around the front of the tube. 
d. Slide the tube out of the holder. 

NOTE: The tube socket should be reconnected before 
the receiver is turned on. 

3. During the alignment, the signal-generator output 
should be attenuated to keep the output indication 
below 2 volts, peak-to-peak. 

4. Allow the receiver and test equipment to warm up 
for 15 minutes before starting the alignment. 

5. Set the receiver controls as follows: 
a. OFF-ON-VOLUME control fully clockwise. 
b. CONTRAST control fully clockwise. (When 

starting the alignment, it may be necessary to 
retard the CONTRAST control slightly, to pre-
vent regeneration.) 

c. BRIGHTNESS control to give a dim raster. 

NOTES 

1. The scope should be connected to pin 1 of J3. 
2. The AM signal will appear as a series of sine waves 

superimposed on the discriminator curve. 

ALIGNMENT OF TUNER 
The r-f tuner is aligned at the factory and normally 

needs no adjustment other than the fine tuning. However, 
under certain conditions such as the replacement of 
tubes, it may be necessary to touch up the adjustments. 
The procedure for making these adjustments is as 
follows: 

EQUIPMENT 

1. 7008 Philco Visual Alignment Generator, or 
equivalent. 

PROCEDURE 

1. Set thc tuner to Channel 2. 
2. Connect the outputs of the AM and FM generators 

to the aerial terminal board, TB1 ( see NOTE 
below). 

2A Connect the vertical input of the oscilloscope to 

the tuner test jack. .12. 

3. Set the FM output for Channel 2--55 mc., with 
4 mc. deviation. 

4. Set the AM (unmodulated) output to 54 mc. and 
60 mc., to produce marker pips on the response 
curve. 

5. Short out the 1st i-f coil; this can be done from 
the top of the tuner, by inserting a piece of solder 
into the hole that is adjacent to the i-f adjusting 
trimmer TC16. Allow the solder to make contact 
with the chassis and the lug located under the hole. 

6. Adjust C10 for band width, as shown in figure 10. 
(The permissible limits of the band pass lie be-
tween 6 mc. and 14 mc., at 70cic amplitude.) 

7. Set the tuner to Channel 6. 
8. Set the FM output to 85 mc., with ± 4 mc. 

deviation. 
9. Adjust C4 for maximum output and symmetry of 

curve. 
10. Set the tuner to Channel 13. 
11. Set the FM output to 213 mc., with -± 4 mc. 

deviation. 

12 Adjust C5 and C3 for maximum output and sym-
metry of curve. 

NOTE: The generator should he connected to the 
aerial- input terminals through a matching network, 
shown in figure 11. These resistors should be chosen., 
from a group to obtain values close to those indi• 
cated. In cases where an installation uses two aerials,• 
it will be necessary to connect the generator to the--
low-frequency aerial-input terminals of J1. 
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ADJUSTING LOCAL OSCILLATOR 

1. Remove the chassis from the cabinet. 

2. Connect a 20,000-ohms-per-volt voltmeter to the 
FM detector jack, ) 3, using the adapter shown in 
figure 12. 

3. Turn the channel selector to Channel 2. 

4. Adjust the FINE TUNING control to the middle 
of its range. 

5. Counect an accurately calibrated AM signal gen-
erator to the aerial-input terminals of the receiver, 
and tune the generator to the sound-carrier fre-
quency of Channel 2. 

6. Tune the oscillator core for zero reading on the 
voltmeter. 

7. Repeat the above steps for Channels 3 through 13, 
in order. 
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Figure 8. FM-Detector Curve 
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Pin 5 Sync Separator 

WAVEFORMS AND VOLTAGES 

A calibrated test oscilloscope is required for viewing 
and measuring the waveforms. 

For viewing the waveforms in the vertical sync and 
sweep circuits, adjust the oscilloscope sweep for 30 c.p.s. 
(half the vertical-sweep rate). For viewing the wave-
forms in the horizontal sync and sweep circuits, adjust 
the oscilloscope sweep for 7875 c.p.s. ( half the hori-
zontal-sweep rate). 

The waveforms in the chart are sized for clarity and 
are not intended to illustrate relative amplitudes. Ap-
proximate peak-to-peak voltages are given for each 
waveform. The peak-to-peak voltages in the sync cir-
cuits are the values obtained with approximately one 
volt, peak-to-peak, at the VIDEO TEST jack, 34, when 
the controls are set to give a normal picture. 
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/// 
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MODEL 5O- 7o2, 
REPLACEMENT PARTS LIST Code 122 

NOTE: Part numbers identified by an asterisk ( ) are general replacement items. These numbers may 
not be identical with those on factory parts; also, the electrical values of some replacement items may differ 
from the values indicated in the schematic diagram and parts list. The values substituted in any case are 
so chosen that the operation of the receiver will be either unchanged or improved. When ordering replace-
ments, use only the "Service Part No." 

In the event of failure of any component in the tuner, other than tubes, the entire tuner is to be exchanged 
through your Philco Distributor. Only tuners found to be defective by the Philco Distributor will be accepted 
for exchange. 

The part number of the r-f tuner assembly is 76-4402-7. 

Reference 
Symbol 

Service 
Description Part No. 

Cl Condenser, d-c blocking, 1.5 tipl. Part of 76-4402-7 
C2 Condenser, d-c blocking, 22 µuf. Part of 76-4402-7 
C3 Condenser, mixer trimmer, .5-5 

PAIL  Part of 76-4402-7 
C4 Condenser, 1-f aerial input   Part of 76-4402-7 
C5 Condenser, h-f aerial input   Part of 76-4402-7 
C6 Condenser, h-f aerial, 27 µµf.   Part of 76-4402-7 
C7 Condenser, d-c blocking, 220 µW. Part of 76-4402-7 
C8 Condenser, r-f by-pass, 220 µµf. Part of 76-4402-7 
C9 Condenser, cathode by-pass, 220 

111.1f.   Part of 76-4402-7 
C10 Condenser, r-f plate trimmer, .5-5 

• f.  Part of 76-4402-7 
C11 Condenser, cathode by-pass, 220 

 Part of 76-4402-7 
C12 Con▪ denser, d-c blocking, 39 µµf. Part of 76-4402-7 
C13 Condenser, screen by-pass, 220 µ,µf. Part of 76-4402-7 
C14 Condenser, oscillator injection, 5 

1.4ftt   Part of 76-4402-7 
C15 Condenser, r-f by-pass, 220 µp.f. Part of 76-4402-7 
C16 Condenser, d-c blocking. 220 1.µtf. Part of 76-4402-7 
C17 Condenser, d-c blocking, 10 µµf. Part of 76-4402-7 
C18 Condenser, r-f by-pass, 220 µµf. Part of 76-4402-7 
C19 Condenser, fixed padder, 10 µµf. Part of 76-4402-7 
C20 Condenser, trimmer, fine tuning Part of 7c-4402-7 
C21 Condenser, fixed padder, 27 . if. Part of 76-4402-7 
C22 Condenser, fixed padder, 39 wif. Part of 76-4402-7 
C23 Condenser, filter, 10 j.tf.   30-2417-6 
C24 Condenser, r-f by-pass, 220 µW. Part of 76-4402-7 
C25 Condenser, fixed trimmer, 56 tµf. 62-056409001' 
C26 Condenser, d-c blocking, .01 µf. 61-0120' 
C27A Condenser, trimmer  Part of Z1 
C2713 Condenser, trimmer   Part of Z1 
C28 Condenser, r-f by-pass, 1500 µµf. 62-215001011' 
C29 Condenser, grid, 56 µµf.   60-056409001' 
C30 Condenser, d-c blocking, 3.3 µµ1. 30-1224-30' 
C3,1 Condenser, r-f by-pass, 1500 µW. 62-215001011' 
C32 Condenser, balancing, 2.2 µµf.   30-1221-4' 
C33 Condenser, r-f by-pass, 1500 pet 62-215001011' 
C34 Condenser, r-f. by-pass, 1500 µµf. 62-215001011' 
C35 Condenser, r-f by-pass, 1500 µµf. 62-215001011' 
C36 Condenser, ptector filter, 2 µf , 

50v   30-2417-7 
C37 Condenser, d-c blocking, .02 

200v   
C38 Condenser, d-c blocking, .01 

400v  61-0120' 
C39 Condenser, r-f by-pass, 1500 µµf. 62-215001011' 
C40 Condenser, d-c blocking, .047 uf. 61-0122' 
C41 Condenser, r-f by-pass, 470 Md. 62-147001001' 
C42 Condenser, cathode by-pass, 40 jJ.f , 

50v  Part of C106 
C43 Condenser, filter, 10 4., 450v  Part of C106 
C44 Condenser, tone compensator, .0068 

1.+1-   61-0174' 
C45 Condenser, r-f by-pass, 1500 µµf. 62-215001011' 
C46 Condenser, d-c blocking, 470 jtµf. 62-147001001 
C47 Condenser, fixed trimmer, 22 Md. 62-022009001' 
C48 Condenser, fixed trimmer, 22 µµf. 62-022009001' 
C49 Condenser, r-f by-pass, 1500 µµf. 62-215001011' 
C50 Condenser, screen by-pass, 1500 

4FIL  62-215001011' 

61-0108' 

Reference Service 
Symbol Description Part No. 

C51 Condenser, d-c blocking, 470 if. 62-147001001' 
C52 Condenser, r-f by-pass, 1500 µµf. 62-215001011' 
C53 Condenser, screen by-pass, 1500 

gie  62-215001011' 
C54 Condenser, d-c blocking, 470 tittf. 62-147001001' 
C55 Condenser, r-f by-pass, 1500 µµf. 62-215001011' 
C56 Condenser, screen by-pass, 1500 

ktitf•   62-215001011' 
C57 Condenser, d-c blocking, 470 if. 62-147001001' 
C58 Condenser, cathode by-pass, 2 µf. 30-2417-7 
C59 Condenser, r-f by-pass, 47 µ1..d. 30-1224-2' 
C60 Condenser, d-c blocking, 10 µµf. . 62-010009001' 
C61 Condenser, fixed trimmer, 56 µpl. 62-056409001 
C62 Condenser, d-c blocking. .05 tif. 61-0122' 
C63 Condenser, h-f compensation, 100 

111-11.   62-110009001' 
C64 Condenser, 1-1 compensation, 10 uf. Part of C107 
C65 Condenser, d-c blocking, .22 µf. 45-3500-9' 
C66 Condenser, 1-f compensation, 10 pl. Part of C107 
C67 Condenser, d-c blocking, .01 µf. 61-0120' 
C68 Condenser, a-g-c filter, .5 gf.   61-0133 
C69 Condenser, d-c blocking, .002 pi. 61-0062' 
C70 Condenser, d-c blocking, .05 pi. . 61-0170 
C71 Condenser, 3-section filter   30-2570-37' 
C71A Condenser, filter, 10 µf.   Part of C71 
C71B Condenser, cathode by-pass, 10 tif  Part of C71 
C72 Condenser, d-c blocking, .01 µf. 61-0120' 
C73 Condenser, integrating, .001 tit 45-3500-5 
C74 Condenser, integrating, .0015 pif. 62-215001011' 
C75 Condenser, integrating, .0015 pif. 62-215001011' 
C76 Condenser, feedback, . 1 µf.   45-3500-8' 
C77 Condenser, charging, .25 pl.   61-0122' 
C78 Condenser, shaping, .0068 tif.   61-0127' 
C79 Condenser, d-c blocking, . 1 µf.   61-0113' 
C80 Condenser, filter, .0068 pif.   61-0127' 
C81 Condenser, voltage divider, 100 

MAL  62-110009001' 
C82 Condenser, voltage divider, .004 pl. 45-3500-17' 
C83 Condenser, d-c blocking, .0047 µf. 30-4661-2' 
C84 Condenser, d-c blocking, .0047 pi. 30-4661-2' 
C85 Condenser, cathode by-pass, .25 pi. 61-0125' 
C86 Condenser, d-c blocking, .01 µf. 61-0120' 
C87 Condenser, filter, . 25 pi.   61-0125' 
C88 Condenser, d-c blocking, .03 µf.   61-0119' 
C89 Condenser, differentiating, 100 µtif. 62-110009001' 
C90 Condenser, differentiating, 820 µµf. 60-10825401' 
C91 Condenser, d-c blocking, .22 µf. 61-0125' 
C92 Condenser, charging, .01 p.f.   61-0120' 
C93 Condenser, sweep charging, 820 

P411  60-10825401' 
C94 Condenser, sweep charging, .015 

id.   
C95 Condenser, d-c blocking, .0047 µf. 30-4661-2' 
C96 Condenser, d-c blocking, .0047 µf. 30-4661-2' 
C97 Condenser, d-c blocking, .001 µf. 45-3500-5' 
C98 Condenser, screen by-pass, . 15 pl. 61-0193' 
C99 Condenser, fixed trimmer, .02 pi. 61-0118' 
C100 Condenser, filter, .0047 pi.   30-4661-2' 
C101 Condenser, filter, .0047 µIli.   30-4661-2' 
C102 Condenser, filter, 50 tif., 250v 30-2568-32' 
C103 Condenser, filter, 50 pf., 250v   30-2568-32' 
C104 Condenser, filter, 80 pl., 250v  Part of C71 

ré;O 

© John Ir. Rider 



REPLACEMENT PARTS LIST (Cont.) 

Reference 
Symbol 

C105 
C106 

C107 

C108 
C109 
CRI 
CR2 
Il 
12 
13 
J4 
15 
16 
Li to L34 
L35 
L36 
1.37 
L38 
1.39 
L40 
1.41 
1.42 
L43 
1.44 
L45 
L46 
L47 
1.48 
L49 
1.50 
1.51 
1.52 
L53 
1.54 
L55 
L56 
1.57 
1.58 
1.59 
1.60 
1.61 
1.62 
L63 
1.64 
1.65 
1.66 
L67 
LSI 
PL 1 
RI 
R2 
R3 
R4 
R5 
116 
117 
R8 
119 

Service 
Description Part No. 

Condenser, filter, 2 µf., 50v   30-2417-7' 
Condenser, 1 section of a 3-section 

filter, 40 pi., 250v   30-2570-36 
Condenser, 1 section of a 3-section 

filter, 40 µf., 250v   30-2570-36 
Condenser, line filter, .01 µf.   61-0120' 1123 
Condenser, line filter, MI µf.   61-0120' 1124 
Rectifier, selenium  34-8003-5 1125 
Rectifier, selenium  34-8003-4 1126 
Socket, aerial  Part of 76-4402-7 
Jack, tuner test  Part of 76-4402-1 1127 
Socket FM test   27-6126 R29 
Jack, align test  27-6180 
Jack, sync test   27-6180 R29 
Socket, power  27-6240 R30 
Tuning coils  Part of 76-4402-7 R31 
Choke, plate  Part of 76-4402-7 
Choke, plate  Part of 76-4402-7 R32 
Autotransformer, sound  , 32-4303 
Coil, primary  Part of Z1 R33 
Coil, secondary  Part of Z1 R34 
Coil, primary  Part of Z2 
Coil, secondary  Part of Z2 1135 
Coil, coupling  Part of Z2 
Choke, filament  32-4112-11 
Choke, filament  32-4112-11 
Coil, plate tank  32-4359 
Coil, adjacent-sound trap  32-4234-4 
Coil, grid tank  32-4233-2 
Coil, plate tank  32-4234-1 
Choke, filament  32-4112-11 
Choke, r-f   32-4112-11 
Coil, plate tank  32-4234-1 
Coil, plate tank  32-4234-1 
Choke, cathode  32-4143-1 
Choke, filament  32-4112-11 
Coil, accompanying-sound trap . 32-4303 
Coil, series compensation  32-4143 
Coil, shunt compensation  32-4143-7 
Coil, series compensation  32-4143-7 
Coil, shunt compensation  32-4143-7 
Coil, series compensation  32-4143-5 
Coil, shunt compensation  32-4143-7 
Choke, shaping  32-4143-7 
Choke, plate load  32-9618 
Choke, plate load  32-9618 
Choke, r-f   32-4112-15 
Choke, filament  32-4112-11 
Field Coil  Part of IS1 
Speaker  36-1625-7 
Plug, power  Part of WI 
Resistor, loading, 3300 ohms  Part of 76-4402-7 
Resistor, grid return, 100,000 ohms Part of 76-4402-7 
Resistor, loading, 10,000 ohms  Part of 76-4402-7 
Resistor, grid return, 330 ohms  Part of 76-4402-7 
Resistor, a-v-c filter, 10,000 ohms Part of 76-4402-7 
Resistor, cathode bias, 100 ohms Part of 76-4402-7 
Resistor, shunt feed. 3300 ohms Part of 76-4402-7 
Resistor, grid bias, 10.000 ohms Part of 76-4402-7 
Resistor, plate dropping, 12,000 
ohms  Part of 76-4402-7 

R10 Resistor, loading. 22,000 ohms 66-3228340' 
1111 Resistor, grid return, 470,000 ohms 66-4478340' 
R12 Resistor, cathode bias, 150 ohms 66-1158340' 
R13 Resistor, plate decoupling, 3300 

ohms  66-2334340' 
R14 Resistor, grid return, 68,000 ohms 66-3688340' 
R15 Resistor, plate decoupling, 8200 

ohms  66-2828340' 
R16 Resistor, voltage divider. 22,000 

ohms  66-3228340' 
R17 Resistor. FM detector, 47 ohms  66-0478340' 
R18 Resistor, diode return, 47.000 ohms 66-3478340' 

Reference Service 
Symbol Description Part No. 

R19 Resistor, load, 100,000 ohms  66-4108340' 
R20 Resistor, potentiometer, VOLUME 

control, 2 megohms  33-5566 
1121 Resistor, grid return, 4.7 megems 66-5478340' 
1122 Resistor, plate load. 330.000 oms 60-4118340' 

Resistor, plate dropping, 1000 ohms 66-2104340' 
Resistor, grid return, 1 megohm 66-5108340' 
Resistor, cathode bias, 680 ohms 66-1684340' 
Resistor, plate dropping, 10,000 
ohms    66-3108340' 

Resistor, plate load, 15,000 ohms 66-3158340' 
Resistor, plate decoupling, 3300 
ohms  66-2338340' 

Resistor, decoupling, 22,000 ohms 66-3228340' 
Resistor, grid return, 15,1100 ohms 66-3-158340' 
Resistor, bias decoupling, 3300 
ohms  66-2338340' 

Resistor, plate decoupling, 330 
ohms  66-1338340' 

Resistor, cathode bias, 68 ohms 66-0688340' 
Resistor, plate decoupling, 330 
ohms  66-1338340' 

Resistor, plate decoupling, 330 
ohms  66-1338340' 

R36 Resistor, grid return, 10,000 ohms 66-3108340' 
1137 Resistor, bias filter, 3300 ohms  66-2338340' 
R38 Resistor, cathode bias, 68 ohms 66-0688340' 
R39 Resistor, grid return, 22,000 ohms 66-3228340' 
1140 Resistor. cathode bias, 100 ohms 66-1108340' 
1141 Resistor, screen dropping, 330 ohms 66-1338340' 
1142 Resistor, cathode dropping, 470,000 

ohms  66-4478340' 
R43 Resistor, a-g-c filter, 470,000 ohms 66-4478340' 
R44 Resistor, a-g-c load, 330,000 ohms 66-4338340' 
1145 Resistor, loading, 47,000 ohms  66-3478340' 
1146 Resistor, diode load, 4700 ohms 66-2478340' 
1147 Resistor, grid return, 1 megohm 66-5108340' 
R48 Resistor, loading, 47,000 ohms  66-3478340' 
R49 Resistor, compensation, 3300 ohms 66-2338340' 
R50 Resistor, plate load, 3900 ohms 66-2394340' 
R51 Resistor, compensation, 4700 ohms 66-2474340' 
R52 Resistor, grid return, 330,000 ohms 66-4338340' 
R53 Resistor, potentiometer CONTRAST 

control, 5000 ohms  Part of R85 
R54 Resistor, plate load, 5600 ohms 66-2564340' 
1155 Resistor, compensation, 2200 ohms 66-2224340' 
R56 Resistor, grid return, 2.2 megohms 66-5228340' 
1157 Resistor, filter, 8200 ohms  66-2828340' 
R58 Resistor, grid return, 1 megohm 66-5108340' 
R59 Resistor, grid return, 1.2 megohms 66-5128340' 
1160 Resistor, voltage divider, 15,000 

ohms  66-3154340' 
R61 Resistor, plate load, 15,000 ohms 66-3154340' 
1162 Resistor, plate dropping, 10,000 

ohms  66-3104340' 
1163 Resistor, potentiometer VERT. HOLD 

control, 100,000 ohms  35-5563-2 
1164 Resistor, limiting, 68,000 ohms  66-3688340; 
R65 Resistor, integrating, 22,000 ohms 66-3228340' 
1166 Resistor, integrating, 22,000 ohms 66-3228340' 
1167 Resistor, integrating, 33,000 ohms 66-3338340' 
R68 Resistor, plate loading, 10,000 ohms 66-3108340' 
1169 Resistor, limiting, 150,000 ohms 66-4158340' 
1170 Resistor, potentiometer HEIGHT con-

trol, 500,000 ohms  33-5565-2 
1171 Resistor, vertical charging, 150,000 

ohms  66-4158340' 
1172 Resistor, voltage divider, 3.9 

megohms  66-5398340' 
1173 Resistor, voltage divider, 220,000 

ohms  66-4224340' 
1174 Resistor, potentiometer WIDTH con-

trol, 20,000 ohms  33-5546-18 

Reference 
Symbell 

1175 
1176 
R77 
R78 
R79 
R80 
1181 
R82 
R83 
R84 

REPLACEMENT PARTS LIST ( Cont.) 

Service 
Description Part No. 

Resistor, grid return, 2.2 megohms 66-5228340' 
Resistor, cathode bias. 47,000 ohms 66-3478340' 
Resistor, dri ,uping, 2.2 megohms 66-5228340' 
Resistor, dropping, 2.2 megohms 66-5228340' 
Resistor, dropping, 2.2 megohms 66-5228340' 
Resistor, dropping, 2.2 megohms 66-5220340' 
Resistor, grid return, 10 megohms 66-6108340' 
Resistor, plate return, 4.7 megohms 66-5474340' 
Resistor, plate return, 4.7 megohms 66-5474340' 
Resistor, cathode limiting, 470,000 
ohms   66-4478340' 

R85 Resistor, potentiometer BRIGHTNESS 
control, 100,000 ohms 33.5546-11 

R86 Resistor, plate load, 10,000 ohms 66-3104340' 
R87 Resistor, grid return, 1 megohm . 66-5108340' 
R8C Resistor, differentiating, 100,000 

ohms  66-4108340' 
R89 Resistor, filter, 39,000 ohms  66-3398340' 
R90 Resistor, plate load, 330.000 ohms 66-4334340' 
R91 Resistor, differentiating, 3300 ohms 66-2338340' 
R92 Resistor, grid return, 68,000 ohms 66-3688340' 
1193 Resistor, filter, 120,000 ohms  66-4128340' 
R94 Resistor, limiting, 8200 ohms  66-2828340' 
R95 Resistor, potentiometer HORIZON-

TAL HOLD control, 10,000 ohms Part of R63 
1196 Resistor, grid return, 100,000 ohms 66-4108340' 
1197 Resistor, plate return, 4.7 megohms 66-5478340' 
1198 Resistor, plate return, 4.7 megohms 66-5478340' 
R99 Resistor, potentiometer VERTICAL 

CENTER control   33-5565-3 
11100 Resistor, potentiometer HORIZON-

TAL CENTER control   33-5565-3 
11101 Resistor, voltage divider, 1 megohm 66-5108340' 
11102 Resistor, voltage divider, 1 megohm 66-5108340' 
11103 Resistor, high-voltage bleeder, 1 5 

megohms  66-5158340' 
R104 Resistor, high-voltage bleeder, 1.5 

megohms  66-5158340' 
11105 Resistor, high-voltage bleeder, 1.5 

megohms  66-5158340' 
11106 Resistor, high-voltage bleeder, 1.5 

megohms  66-5158340' 
R107 Resistor, high-voltage bleeder, 1.5 

megohms  66-5158340' 
R108 Resistor, high-voltage bleeder, 1.5 

megohms  66-5158340' 
R109 Resistor, high-voltage bleeder, 4.7 

megohms  66-5478343' 
R110 Resistor, high-voltage bleeder, 4.7 

megohms  66-5478340' 
R111 Resistor, high-voltage bleeder, 4.7 

megohms  66-5478340' 
11112 Resistor, grid return, 150,000 ohms 66-4158340' 
11113 Resistor, screen dropping, 680 ohms 66-1684340' 
R114 Resistor, filter, 100,000 ohms  66-4108340' 
R115 Resistor, 2-section   33-1344 
R115A Resistor, current limiting, 5 ohms Part of 11115 
R115B Resistor, current limiting, 20 ohms Part of R115 
11116 Resistor, bias, 22 ohms 66-0228340' 
R117 Resistor, bias filter, 100,000 ohms 66-4108340' 
11118 Resistor, 2-section 33-3435-21 
11118A Resistor, filter, 150 ohms Part of 11118 

Reference 
Symbol Description 

Service 
Part No. 

11118B Resistor, filter, 150 ohms Part of 11118 
Si Switch, power Part of 1120 
S2 Switch, aerial Part of 76-4402-7 
Ti Transformer, r-f Part of 76-4402-7 
T2 Transformer, 1-f aerial  Part of 76-4402-7 
T3 Transfotiner, h-f aerial Pail of 76-4402-7 
T4 Transformer, audio output 32-8356-1 
T5 Transformer, vertical oscillator 
16 Transformer, horizontal oscillator 
T'Y Transformer, high-voltage  32-9619 
Tli Transformer, low-voltuae   32-8381 
TC'l to TC12 Tuning corer  Part of 76-4402-7 
TC'13 Tuning core Part of L37 
TC14 Tuning core  Part of Z2 
TC15 Tuning core . Part of Z2 
TC16 Tuning core  Part of L45 
TCI7 Tuning core  Part of L46 
TC18 Tuning core  Part of L47 
TCI9 Tuning core    Part of L48 
TC20 Tuning core  Part of L51 
TC21 Tuning core  Part of 1.52 
TC22 Tuning core  Part of L55 
WI Cord and plug, power line   41-3865 
Zl Transformer, sound i-f   32-4236 
Z2 Transformer, FM detector 30-4317 

MISCELLANEOUS 
Service 

Description Part No. 

Band-and-bracket assembly, picture tube  76-4394 
Base, miniature tube shield   56-3978FA3 

10733 
76-4413 
56-6535 
54-7595-2 

Cable assembly, picture tube   41-3892-1 
Cord, drive ( 25-foot spool)  45-8750' 
Eyelets, panel and a-c cord assembly  2W35731 
Knobs 
VOLUME ON-OFF  54-4661-1 
BRIGHTNESS  54-4659-1 
SELECTOR TUNING  54-4662-1 
VERT. HOLD  54-4659-3 
HORIZ. HOLD  54-4664-3 
CONTRAST  54-4664-1 
CHANNEL SELECTOR  56-6596 

Panel assembly, high-voltage wiring  76-4385 
Panel, tube mounting   54-7703 
Screen and high-voltage-shield assembly   76-4396 
Shaft, hollow  56-6528 
Shield, miniature tube  56-5629FA3 
Shield, picture tube  56-6480FA3 
Sockets 

Loktal   27-6207 
Miniature   27-6226 
Octal  27-6174-6 
Octal ( 1B3GT)  27-6174-5 
Nine-pin ( 12AU7)  27-6203-5 

Spring, shield-centering, picture tube  56-6476 
Spring, drive cord  56-6549FA1 
Spring, fine tuning, hairpin type  56-6552 
Support, tube shield  76-4386FA3 

Cabinet, 49-702   
Back-and-cup assembly   
Mask   
Window   

MODEL 50-702, 
Code 122 
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Failure of Condenser C81 
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Failure of condenser C81 in Models 30-T702 
may be caused by operating these receivers 

when the vertical-output tube is removed. When this 

tube is removed, there is no voltage drop across resistors 
R77 and R78. This causes the voltage applied to con-

denser C81 to exceed the normal value and may result 

in the failure of this condenser. 
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A dim picture in Models 30-T702 may 

result from leaky d-c blocking condensers to the de-
flection plates of the picture tube or by faulty high. 

voltage filter condensers. Whenever a dim picture is 

encountered, condensers C83, C84, C95, C96, C100 and 
C101 should be checked for leakage. 
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PRE-PRODUCTION CHANGES 

These changes were made between the time the 
manual was printed and the time the first production 
started. A 330-ohm resistor and a 220-Pd. by-pass 
condenser connected in parallel were added between 
the cathode ( pin 4) of the 7F8 mixer and ground. 

R1 was changed to 10,000 ohms. 

R7 was changed to 4700 ohms. L:i6 should he: Choke, plate, Part No. 33-5565-4 

A 220-pd. condenser was added between the catit- R63 should be: Resistor, potentiometer, VERT. HOLD control, 
100,000 ohms, Part No. 33-5563-2 ode ( pin 4) of the 6AG5 r-f tube and ground. 

R108 should be: Resi.tor, potentiometer, FOCUS control, 3 
L35 was removed. tnegohms, Part No. 33-5565-4 

T5 should be: Transformer, vertical oscillator, 
Part No. 32-8304-3 

PRODUCTION CHANGES 

RUN 
NO. DESCRIPTION OF CHANGE NEW OR ADDED 

PART NO. 
OLD OR REMOVED 

PART NO. 
REASON FOR CHANGE 

To provide for high line 
voltages. 

R54 changed to a 2-watt resistor. 66-2565340* 66-2564340 

2 R51 changed to a 1-watt resistor. 66-2474340* 66-2478340 To provide for high line 
voltage,. 

To pros ide for high line 
voltages. 

2 R26 and R9 replaced with a 5100- 
ohm, 5-watt resistor, 

33-1335-18 66-3108340 
and 

66-3128340 

2 C82 changed to .0047 µf. 30-4661-2 45-3500-17 To use a low-leakage con-
denser. 

2 C87 changed to .22 af. 30-4650-49 61-0120 To use a low-leakage con-
denser. 

IB3GT 
H V RECT 

8V6GT 
H V OSC 

16 

VERTICAL MOUNTING 
PANEL 

!=t4.•  

CRI CR2 

181 

Model 50-702, Code 122, Partial Top View, Showing Vertical Mounting Panel 

CORRECTION IN ALIGNMENT PROCEDURE 

The last sentence of the note should read: 

In cases where an installation uses two aerials, it 
will he necessary to connect the generator to the 
appropriate aerial-input terminals of J1. 

T 

TP.9243 

CORRECTIONS AND ADDITIONS TO 
REPLACEMENT PARTS LIST 

C24 should be: Condenser, r-f by-pass, 1500 gpf.. 
Part No. 62-215001011 

WIDTH HEIGHT 
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0.1154. 

T6 should be: Transformer, horizontal oscillator, 
Part No. 32-8307-3 

Z2 should be: Transformer, FM detector, Part No. 32-4317 

Cabinet should be: 50-702, Part No. 10733 
Hollow shaft is part of tuner, and is not replaceable. Should 

be part of 76-4402-7 
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1NOTE:- For additional information, See 

'Model 50-T1105, Pages 5-1 to 5-6. 

1P9- 168 

Figure 1. Built- In Aerial and 

Aerial Tuning Network 

TP9-168A 

Figure 2. Change in Sound- I-F Take-off 

MODEL 50-T1104, CODE 121, and 

MODEL 50-T1104, CODE 122 

Philco Models 50-T1104, Code 121, and 50-T1104, 
Code 122, are table-type television receivers in plastic 
cabinets. Model 50-T1104, Code 122, incorporates a 
built-in aerial, and also has provisions for the connec-
tion of an external aerial, if necessary. The chassis of 
both codes are identical to the chassis of Philco Model 
50-T1105, Code 121. 

The built-in aerial of Model 50-T1104, Code 122, 
consists of a broad-band dipole of metal foil, mounted 
inside the cabinet on the top, and a tuning and im-
pedance-matching network. This aerial covers all chan-
nels, and is tuned for each channel by adjusting the 
AERIAL TUNING control, which is located on the 
front of the Receiver near the top of the cabinet. Fig-
ure 1 shows the schematic diagram of the new aerial 
and aerial-tuning network. 

A 300-ohm line couples the tuning network to the 
aerial terminals of the Receiver. This line is discon-

nected from the aerial terminals when an external aerial 
is used. 

For additional service information pertaining to 
Models 50-T1104, Code 121, and 50-T1104, Cade 122, 
refer to Philco Service Manual PR-1771, which covers 
Models 50-T1105 and 50-T1106, and to the information 
in this manual, which supplements PR-1771. However, 
the Miscellaneous section of the Replacement Parts 
List in PR- 1771 does not apply to Models 50-T1104, 
Code 121, and 50-T1104, Code 122. The following 
list of miscellaneous items should be used. 

WARNING: Before removing the chassis, it will be 
necessary to remove the built-in dipole aerial, to pre-
vent it from being damaged. Proceed as follows: 

1. Loosen the setscrew in the AERIAL TUNING 
knob, using a 1/16" hex wrench, Philco Part No. 
45-9270. 

2. Remove the two nuts holding the rear of the 
aerial in place. 

3. Free the two brackets from the screws, and draw 
hthoe aerial toward the rear until the shaft is free of the 

le.  

4. Loosen the two screws holding the aerial trans-
mission line to the aerial terminal. 

5. Remove the chassis in the usual manner. 

MISCELLANEOUS PARTS LIST 
MODEL 50-T1104, CODE 121, AND 

MODEL 50-11104, CODE 122 
Description Service Part No. 
Bolt, wing, adjusting bracket W2547FA3 
Bracket assembly, picture-tube support 

(rear)    76-5190FA3 
Cabinet ( 50-T1104-M, Code 121)   

1017047848-7 Cabinet ( 50-T1104-M, Code 122)   
Cabinet Hardware and Parts 

Back-and-cup assembly    76-4605 
Condenser, AERIAL TUNING control 

(50-T1104, Code 122)  31-6518 
Coupler, rubber, AERIAL TUNING shaft  

(50-T1104, Code 122)  54-4748 

MODEL 50-T1104 
Codes 121, 122 

Description 
Dipole foil ( 50-T1104, Code 122) 

two used    56-7635 

Knob, AERIAL TUNING control 
(50-T1104, Code 122)  54-4750 

Knob, BRIGHTNESS control 
(50-T1124-M)  54-4659-1 

Knob, BRIdHTNESS control 
(50-T1104-E)  54-4659 

Knob, CHANNEL SELECTOR 
(50-T1104-M)  56-6596-1 

Knob, CHANNEL SELECTOR  
(50-T1104-E)  56-6596-2 

Knob, CONTRAST control 
(50-T1104-M)  54-4664-1 

Knob, CONTRAST control 
(50-T1104-E)  54-4664 

Knob, FINE TUNING control 
54-4662-1 (50-T1104-M)   

Knob, FINE TUNING control 
(50-T1104-E)  54-4662 

Knob, HORIZ. HOLD control  
54-4664-3 (50-T1104-M)   

Knob, HORIZ. HOLD control 
(50-T1104-E)   

Knob, VERT. HOLD control 5544--44666594--23 

(50-T1104-M)   

Knob, VERT. HOLD control 
54-4659-2 

Knob(,50-T 1 VOLUME104- E)   
control 

(50-T1104-M)  54-4661-1 

Knob, VOLUME control ( 50-T1104-E) 54-4661 

Loop assembly, AERIAL tuning 
(50-T1104, Code 122)  76-5413 

Mask  56-7143 

Panel assembly, AERIAL TUNING control 
(50-T1104, Code 122)  75-5399 

Shaft, AERIAL TUNING control 
(50-T1104, Code 122)  54-4747 

Window 56-6848-1 

Strap, mask   

54-7595-5 

Cable assembly, high-voltage  41-3771-7 

Cord, drive, 25-foot spool  45-8750 

Insulator, high-voltage  54-7573-5 

Shield, Loktal tube  56-2731 

Shield, miniature tube  56-5629FA3 

Socket, Loktal tube  27-6207 

Socket, miniature tube  27-6226 

Socket, octal tube  27-6174-6 

Socket, octal tube, 1B3GT  27-6174-5 

Socket, 9-pin, 12AU7  27-6203-5 

Spring, fine tuning, hairpin type  56-6552 

Strap assembly, picture-tube support ( front)  76-5191 

Support, picture tube  76-5192 

Service Part No. 
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PRE-PRODUCTION and PRODUCTION CHANGES 

PRE-PRODUCTION CHANGES 

NOTE: The following changes should be considered when referring to Philco Service Manual 

PR- 1771. These changes which were made in the design of the sets were effective beginning 

with first production. 

DESCRIPTION OF CHANGE REMOVED PART NO. ADDED-1 PART NO. 

Tone circuit, consisting of 47,003-ohm resistor (R127) and .0047-µ l. condenser (C110), 

added in series between tap of VOLUME control and ground. 
66-3478340 

45-3505-56 

Sound i•I take-off point moved from plate of third video-Lf amplifier to cathode of same 

stage. C29 removed. First sound-i-f autotransformer changed. 470-µµf. condenser (0111) 

added in parallel with R13. See figure 2. (This change was incorporated into first 

production of Model 50-T1105 only.) 

C29, 
30-1224-30 

L37, 
32-4373-1 

62-147001(101 

32-4303-1 

22,000-ohm resistor (R128) added across primary of Z1 in Model 50-TI106 only. 66-3228340 

130-volt B + lead from pin 8 of audio-output tube disconnected from junction of S2A. R14, 

and R11, and connected to junction of L45, d4, and R11. 

R10 disconnected from junction of L45, C54. and R11, and connected to screen (pin 6) of 

first video-i-f amplifier. 

Lead between junction of R30 and R7 and junction of C59 and R23 removed. Junction 

of R30 and R7 connected to junction of R33 and R34. 

1500-µef. condenser (CI12) added between junction of R30 and R7 and ground. 62-215001011 

Resistor R39 changed to 15,000 ohms. 66-3478340 66-3158340 

% 
1500-µpf. condenser (C113) added in parallel with C4. 62-215001011 

1500-µgf. condenser (C114) added in parallel with C27. 62-215001011 

1500-pf. condenser (C115) added in parallel with C11. 62-215001011 

Condenser C28 disconnected from junction of L35 and R67, and ungrounded end con-

nected to junction of R67 and R68. 

Connections to 7N7 sync preamplifier and sync separator changed so that pin numbers 

are as follows: 

Plate, sync preamplifier 3 

Plate, sync separator 6 

Grid, sync preamplifier 4 

Grid, sync separator 5 

Cathode, sync preamplifier 2 

Cathode, sync separator 7 

66-3828340 Resistor R96 changed to 82,000 ohms. 66-4108340 

DESCRIPTION OF CHANGE 
REMOVED 
PART NO. 

DED 
PAARDT NO. 

66-4128340 Resistor R101 changed to 120,000 ohms. 66-4108340 

Condenser clnet rp.v.d. TELEVISION terminal of S2B disconnected from junction of 

R82 and R109, and connected to pin 3 of horizontal-output tube. 

30-2417-1 

Additional section of S2 connected so that, in PHONO position, the junction of C40 and 

C41 is connected to the ungrounded end of C45. The TELEVISION terminal of this section 

of the switch is left open. 

Connection to FM TEST jack J3 changed so that: 

1. Pin 1 is grounded 

2. Pin 2 is connected to ungrounded (negative) end of C42. 

3. Pin 3 is connected to junction of C40 and C41. 

This change necessitates a corresponding change to the connections of the FM TEST 

jack adaptor shown in figure 4 of PR- 1771. The FM TEST jack adaptor should be con-

structed as shown in figure 3 of this bulletin. The 100.000-ohm resistors used for this 

adaptor should be selected from a group, to obtain values as close to each other as 

possible. 

In the LF ALIGNMENT CHART, all references to connecting the oscilloscope to pin 1 

of J3 should be disregarded, and the oscilloscope should be connected to pin 3 instead. 

PRODUCTION CHANGES 

RUN 
NO. 

DESCRIPTION OF CHANGE 
REMOVED 
PART NO. 

ADDED 
PART NO. 

REASON FOR 
CHANGE 

2 FM detector (7X7) shielded. 
Shield-mounting 
clip, 56-1567-1. 
Tube shield, 56-
2731. 

To eliminate har-
manic beat. 

2 R-f choke added in series with ungrounded lead to filament 

of FM detector (7X7). 

32-4112-15 

62-147001001 

32-4303-1 

To eliminate hay-
monic beat. 

2 
Sound-i-f take-off point moved from plate of third video-i-f 

amplifier to cathode of same stage. C29 removed. First 

sound-i-f autotransformer changed. 470-µpf. condenser added 

in parallel with R13. R128 removed. See figure 2. 

C29. 

30-1224-30 

L37, 

32-4373-1 

R128, 

66-3228340 

To improve pad-
ding. 

3 R118 changed to 15,000 ohms. 66-3188340 66-3158340 
To improve adja-
cent-sound attenu-
ation. 

4 Ground connection of C31 is changed to same ground con- 

nection that grounds L37. 
Improve sound-i-f 
stability. 

• This change was incorporated in first production of Model 50-T1105 and Run 2 of Model 50-T1106. 

MODELS 50-T1105, 
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CORRECTION TO 

SERVICE MANUAL PR-1771 

On page 11 of Service Manual PR- 1771, the trimmer 

symbolized C14 in figure 9 should be symbolized C20. 

The following corrections should be made to the 

Replacement Parts List: 

Reference 
Symbol 

C29 

L37 

R119 

Published 
Part No. 

62-056409001 

32-4302 

66-21518340 

Correct 
Part No. 

30-1224-30 

32-4373-1 

66-2508340 

In the Miscellaneous Section of the Replacement 
Parts List, "Nut, wing, adjusting bracket" should be 
"Bolt, wing, adjusting bracket, Part No. W2547FA3". 

r2/ 

RESISTORS 
100,000 OHMS 
PART NO 66-4108340 
(SELECTED FROM 
GROUP OF SEVERAL 
TO OBTAIN VALUES 
CLOSE TO EACH 
OTHER) 

Figure 3. FM TEST Jack Adaptor 

TP9-168B 

Figure 4. Partial Top View, Models 50-11104, Code 121, 

50-T1104, Code 122, 50-T1105, and 50-T1106, Showing 

Components Mounted on Top of Chassis 
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Figure 5. Bottom View, Models 50-T1104, Code 121, 50-T1104, Code 122, 50-T1105, and 50-T1106, 

Showing Locations 

MODELS 50-T1104; 50-T1105; 60-T1106 

Connecting Television Booster TB2 

In the above models, the cathode and filament circuits 

of the 6V6GT audio-output tube are 130 volts above 

ground. Therefore, the octal-power adapter for Tele-
vision Booster TB2 is not applicable to these models. 

A special 3-prong socket is incorporated into the top 

of the chassis, near the speaker, to supply booster power. 

Plug and Cable Assembly, Part No. 41-3942, should 
be used to connect the booster to this socket. 

of Components 

MODELS 50-T1104, CODE 122, AND 

50-T1105, CODE 122 — BUILT-IN 

AERIAL LEAD DRESS 

In some cases, improper performance of the built-in 
aerial may be traced to the way the lead from the built-

in aerial to the aerial-input terminals is dressed. This 

lead should be kept away from the end of the dipole 
element nearest the power transformer, and dressed so 

that it is entirely in the clear. 
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CORRECTIONS TO SERVICE MANUAL PR-1793 

1. FM TEST jack J3 should be wired as shown in 
figure 1. 

2. In the schematic diagram, the video-output screen 
by-pass condenser, C108, should be deleted. 

3. In figure 2 of PR- 1793, the wording "PLUG IS 
SHOWN WITH PRONGS POINTING AWAY" 
should read "PRONG-END VIEW." 

4. The PHONO switch, S2, should be wired as 
shown in figure 2. 

5. The caption for figure 10 should read "Philco 
Television Receiver Models 50-T1400; 50-T1402; 
50-T1104, Code 123; Complete Schematic Dia-
gram." 

6. Pins 2 and 7 of the high-voltage rectifier tube 
should be reversed. 

7. The following changes should be made in the 
part numbers in the Replacement Parts List: 

Ref  Symbol 
or Description 

C43 

C48 

C71 

C78 

C104 

C108 

137 

R21 

R51 

R97 

R119 

Published New or Correct 
Part No. Part No. 

30 4650 56 45-3505-56 

304650-91 45-3505-91 

30 4650 49 45-3505-49 

30 4650 49 45-3505-49 

62-21S001001 62-215001011 

62-215001001 62-215001011 

32-4302-3 32-4303-2 

33-5536-16 33-5564-4 

33-5563-22 33-5563-10 

33-5563-23 33-5563-6 

66-2518340 66-2508340 

FM DET 

7  

J3 FM TEST JACK 

C40 

R20 

-urIce411  

Figure I. Connections to FM TEST Jack, 
Models 50-T 1400; 50-11402; 50-71104, Code 123 ,„  

680 

Reference Symbol Published 
or Description Part No. 

Bolt, wing, deflection yoke 

Cabinet (50-T1402) 10776-1 

Cable assembly, high voltage 41-3771-9 

Knob, BRIGHTNESS control 
(50-TI400) 54-4999-3 

Knob, CHANNEL SELECTOR 
(50-T1400) 

Screw, window rail 

C42 

I  

New or Correct 
Part No. 

W2547FA3 

10776 

41-3771-2 

54-4699-3 

56-6596-3FCP 56-6596-3 

1W25201FA3 1W25201 

All references to 76-4402-9 (the tuner unit) should read 76-4402-6. 

PREPRODUCTION CHANGES IN MODELS 

50-T1400 AND 50-T1402 

The following changes were made in Models 50-

T1400 and 50-T1402 between the time of printing of 

Service Manual PR- 1793 and the time of first produc-

tion of Models 50-T1400 and 50-T1402: 

TP9 68[ 

Figure 2. Preproduction Connections to Phono Switch, Models 50-1140e; 
50-T1402; 50-T1104, Code 123 

DESCRIPTION OF CHANGE REMOVED PART NO. ADDED PART NO. 

L55 changed to different coil. 32-4234-4 

R118 changed from 5100 ohms to 5800 ohms. 66-2518340 

C68 and C80 changed from 18 µµf- to 51 PK/. • 60-00185317 

32-4234-8 

66-2568340 

30-1224-62 

100.µµf. condenser (0115) added between screen (pin 8) of horizontal-
output tube and secondary tap of Ti. 

Lead to screen (pin 8) of horizontal-output tube removed. Pin 8 recon-
nected to pia S of T7 through a 250-microhenry choke 1.72) and a 4700-
ohm resister (1127) In series. 

60-10105407 

32-4143-7 
66.2475340 

NOTE:- Tor additional information, ee 
F+11co Model 50-T1400, Pr. 4.-27 to 4-34 

DESCRIPTION OF CHANGE REMOVED PART NO. ADDED PART NO. 

R121 removed. R28 changed from 10.000 ohms to 5000 ohms. 33-1335-47 33-3435 30 

R94 changed from 6800 ohms to 5100 ohms. 66-2688340 66-2518240 

L68 removed; 1.69 connected across R29. 32-4112-15 

t 70 ohm resIstor, 11128, udded in series with lead between CS and 
Junction of 1.55 and 0613. 

66-1478340 

R116 removed. 3115 connected to junction of 3114 and C51. 66-4685340 

18 and S2 removed. Leads to S2 rewired so that connections are some 
as when 32 was switched to TELEVISION position. /1109 removed. 
Cathode (pin 3) of horizontal-output tube grounded. 

27-6126 
42-1893-1 
66-2105340 

Ungrounded end of C28 disconnected and reconnected to junction of 
R67 and R68. 

1500-µe. condenser (0117) added in parallel with 027. 62-215001011 

TP9 682 

Figure 3. Location of Fuse, Runs IF, 2F, and 3F 
of Models 50-11400 and 50-T 1402 

PREPRODUCTION CHANGES IN MODEL 50-T1104, 
CODE 123 

The following change, were made in Model 50-T1104, 

TP9.683 

Figure 4. Location of Fuse, Run 4 
of Models 50-11400 and 50-11402 

Code 123, between the time of printing of Service 
Manual PR- 1793 and the time of first production of 

Model 50-T1104, Code 123: 

DESCRIPTION OF CHANGE REMOVED PART NO. ADDED PART NO. 

470-ohm resistor (R128) added in series with lead between 06 and 
junction of ';.55 and 068. 

66-1478340 

30-12214 2.2-gpf. condenser (0116) added between ground and junction of 06 
and R128. 

C111 removed. 45-3505-60 

079 changed from . 15 eit. to .47 µ/- 45-3505-48 61-0133 

3121 removed. R28 changed from 10.000 ohms to 5000 ohms. 33-1335-47 33-3435-30 

R108 changed from 270,000 ohms to 390.000 ohms. 66-4278340 36-4398340 

372 changed from 5100 ohms to 1500 ohms. 33-5546-28 66-2155340 

62-215001011 1530- µpt. condenser (0117) added in parallel with 027. 

MODELS ,50-T1400, 50-T14G2; 

O-T1104, Code 123  l
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TP9.694 

Figure 5. Partial Top View of Models 50-71400, 
50-TI401, 50-71402, and 50-TI430, Showing 
Components Located in High-Voltage Cage 

TP9-685 

Figure 6. Partial Top View of Models 50-71104, 
Code 123, Showing Components Located 

in High-Voltage Cage 

PRODUCTION CHANGES IN MODELS 50-11400 AND 50-71402 

RUN NO. DESCRIPTION OF CHANGE 
REMOVED 
PAR T NO. 

ADDED 
PART NO. 

REASON FOR CHANGE 

2 2.2-µµf. condenser added between grou;id and 
;unction of CO and 11128. 

30-1221-4 To center tuning of first 
video-if transformer. 

22 
and 3 

Arm of HEIGHT control disconnected and re 
wired to junction of R89 and 1596. 

To improve vertical linear-
uy. 

IF Fl removed from position shown in service man- 
ual. and rewired as shown in figure 3. This 
run does not include the changes made in runs 
2, 2Z, or 3. 

To provide increased protec-
lion. 

2F Fl removed from position shown in service man- 
ual, and rewired as shown in figure 3. This 
run includes the changes made in run 2, but 
does not include the change made in runs 2Z 
and 3. 

To provide increased protec-
lion. 

3F Fl removed from position shown in service man- 
ual, and rewired as shown in figure 3. This 
run includes the changes made in runs 2. 22. 
and 3. 

• 
To provich increased protec-
lion. 

4 Fl rewired as shown in figure 4. Value changed 
from ' s ampere to 1'4 ampere. 

45-2656-10 45-2656-8 To reduce a-c current through 
fuse. 

5 330-ohm resistor added in series with lead be- 
tween ungrounded (negative end) of C42 and 
junction of 1520 and pin 2. 

66-1338340 To reduce harmonic beat. 

5 Lead from junction of 1519 and pin 3 of 13 dis- 
connected from junction of C40 and C41. C41 
removed. C40 connected across R20. 

62-215001011 To reduce harmonic beat. 

MODELS 50-T1400, 50-

T1401, 50-T1402, 50-T1430 
PRODUCTION CHANGES IN MODELS 50-11400 AND 50-T1402 (Cont.) 

RUN NO. j DESCRIPTION OF CHANGE REMOVED 
PART NO. 

ADDED 
PART NO. 

REASON FOR CHANGE 

J -190-µµf. condenser added between ground and 
junction of 1518 and 1519. 

60-10155407 To reduce harmonic beat. 

5 10.000-ohm resistor added across 1556 and 1557. 66-3104340 To improve video response. 

5 1549 changed from 4700 ohms to 3900 ohms. 66-2478340 66-2398340 To improve video response. 

5 1554 changed from 100 ohms to 10 ohms. 66-1108340 66-0108340 To improve video response. 

5 1544 changed from 5600 ohms to 2200 ohms. 66-2568340 66-2228340 To improve video response. 

5 153 changed from 150 microhenries to 40 micro- 
henries. 

32-4143 32-4143-1 To improve video response. 

5 1546 changed from 3300 ohms to 2400 ohms. 66-2338340 66-2258340* To improve video response. 

5 1558 changed from 1500 ohms to 1000 ohms. 66-2158340 66-2108340 To improve video response. 

'tirCON ,R.ST 

131.[MTNEM 

Figure 7. Bottom View of Models 50-TI400, 50-11401, 50-11402, and 50-11430, 
Showing Locations of Components 
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PRODUCTION CHANGES IN MODEL 50-T1104, CODE 123 

RUN NO. DESCRIPTION OF CHANGE 
REMOVED 
PART NO. 

ADDED 
PART NO. 

REASON FOR CHANGE 

2 18 and S2 removed. Leads to S2 rewired so that 
connections are same as when S2 was switched 
to TELEVISION position. R109 removed. Cath- 
ode (pin 3) of horizontal output tube grounded. 

27-6126 
42-1893-1 
66-2105340 

3 .0022-10. condenser, 470-ohm resistor, and 600- 45-3505-54 To eliminate Barkhausen 

microhenry choke connected in parallel, and 66-1475340 oscillations. 

added in series with lead between pin 4 of T7 
and pin 5 of damper tube. 

32-4264-1 

4 L55 changed to different coil. 32-4234-4 32-4234-8 To improve picture quality. 

4 R118 changed from 5100 ohms to 5600 ohms. 66-2518340 66-2568340 To improve picture quality. 

4 C68 and C80 changed from 18 µpi. to 5I µµf. 60.00185317 30.1224-62 To improve picture quality. 

RUN NO. DESCRIPTION OF CHANGE REMOVED PART NO. REASON FOR CHANGE 

4 L70 removed. R41 connected between plate 
(pin 5) and screen (pin 6) of 4th v-i-f tube. 
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PHILCO TELEVISION RECEIVER MODELS 

50-T1401 AND 50-T1430 

The chassis of Philco Models 50-T1401 and 50-T1430 

are the same as that used in Model 50-T1400. Model 

50-T1401 is a table model with a wrap-around mahog-

any cabinet. Model 50-T1430 is a console model with 

a modern-style mahogany cabinet. Both models incor-

porate a 12-inch picture tube, a wide mask, and a built-

in aerial. 

For service information pertaining to Models 50-

T1401 and 50-T1430, refer to Philco Service Manual 

Reference 
Symbol 

CI 
C2 
C3 

C4 
C5 
C6 
C7 

C8 
C9 
CIO 

C11 
C12 
C13 
C14 

C15 
C16 
C17 

C18 

CI9 
C20 

C21 
C22 

C23 

Description 

PR- 1793, which covers Models 50-T1400, 50-T1402, 

and 50-T1104, Code 123, and to the supplementary 

information in this bulletin. However, the miscellan-

eous section of the Replacement Parts List in PR-1793 

does not apply to Models 50-T1401 and 50-T1430 be-

cause of the difference in the cabinets. For miscellan-

eous parts, therefore, refer to the miscellaneous section 

of the following Replacement Parts List for Models 

50-T1400, 50-T1401, 50-T1402, and 50-T1430 ( All 

Run 5). 

REPLACEMENT PARTS LIST 

MODELS 50-T1400; 50-T1401; 

Service 
Part Ne. 

Condenser, d-c blocking, 1.5 µµ/. Part of 76-4402-6 

Condenser, d-c blocking, 22 µµf. Part of 71-4402-6 
Cond.5entsoer2, rorring, 

Part of 76-4402-6 
Condenser, filter, 2 µf. 30-2417-7 
Condenser, r-f by-pass, 1500 µp/. Part of 76.4402-6 
Condenser, d-c blocking, 470 gpf. Part of 76-4402-6 
Condenser, cathode by-pass. 

220 µµf Part of 76-4402-6 
Condenser, fixed padder, 39 µµf. Part of 76-4402-6 
Condenser, fixed padder, 27 µAt Part of 76-4402-8 
Condenser, oscillator injection. 

Condenser, r-f by-pass, 220 /rd. PPaarrtt 
4.7 µµf 

Condenser, cl-c blocking, 220 glif. Part 
Condenser, fixed padder, 10 µµf. . Part 
Condenser, trimmer, fine tuning. 

4 to 7 µpl. ...................... ......... Part of 76-4402-6 
Condenser, d-c blocking, 10 im.tf. Part of 78-4402-6 
Condenser, r-f by-pass, 220 µpl. Part of 76-4402-6 
Condenser, trimmerlf aerial, 

5 to 50 µFit. ...................... ..... Part of 76-4402-6 
Condenser, trimmer. h-f 

5 to 50 µµj. . .. Part of 76-4402-6 
Condenser, fixed padder, 27 µµf. Part of 76-4402-6 
Condenser, trimmer, r-f plate, 

Part of 76-4402-6 .5 to 5 lad 
Condenser. d-c blocking. 39 µµf. Part of 76-4402-6 
Condenser, el-c blocking. 220 of 76-4402,6 

Condenser, cathode by-pass, 
220 µAl Part of 76-4402-6 

C24 Condenser, cathode-by,pase. 
220 pp/ Part of 76-4402-6 

C25 Condenser, screen by-pass, 
•220 ii,if Part of 76-4402-6 

C26 Condenser, r-f by-pass, 220 spf.... Part of 76-4402-6 
C27 Condenser, r-f by-pass, 220 auf. ,.. Part of 76-4402-6 
C43 Condenser, d-c blocking. .0047 ¡if. . 45-3505-56* 
C44 Condenser, de blocking -01 itt- 61-0120' 
C48 Condenser, tone compensation. .0068 µf....45-3505-91 * 

C50 Condenser, 2-section, 80-10µf. .. ............ ..... 30-2570-39 
C.50A Condenser, filter 80 ¡if. 450v . ....... ............. .......... of C50 

C68 Condenser, fixed trimmer, 51 ppf. __...........30-1224-62' 
C71 Condenser, d-c blocking, .22 µ1. _............._.....45-3505-49' 
C78 Condenser, horizontal snaping, .22 p.i. 

(50-T1400, 50-T1402) 45-3505-49' 
C80 Cendenser, fixed trimmer, 51 AA/. ...... .30-1224-62 

C104 Condenser, r-f filter. 1500'µµf. .. ..... .......... 62.21 5001011' 

Condenser, a-v-c filter. 1500 ugf. _..... 62.215001011 ' 
Condenser, feedback, 1500 pp, 60-10105407' 
Condenser, r-f filter, 2.2 pd. _ 30-1221-4 
Condenser, r-f by-pass, 1500 slat. .... 60-215001011' 
Condenser, r-f by-pass, 150 -µpf. ....... 60-10155407' 
Fuse, B+ protective, Vs ampere ................. 45-2856-8 
Socket, aerial input _ .............. .. ........ ..... Part of 76-4402-6 
lack, TUNER TEST _____________ Part of 76-4402-6 
Jack, FM TEST ..—_—___-....... ....... . ........ .. 27-6126 
Jack, ALIGN TEST .....—............ . . 27-6126 

of 76-4402-6 
of 76-4402-6 • 
of 76-4402-6 
of 76-4402-6 

C.108 
C115 
C116 
C117 
CII8 
Fl 
J1 
12 
13 
14 
Li to L11 Coils. IA plate ...... .... .......... ..... ...... Part of 76-4402-6 

50-T1402; 50-T1430 ( ALL RUN 5) 

Reference 
Symbol 

L12 to L22 
1.23 to 1.34 
1.35 
L36 
1.37 
1.53 
1.55 
L54 
RI 
R2 
R3 
R4 
R5 
R6 
117 
118 
R9 
R79 
1144 
1146 
1149 

R51 

Service 
Description Pg.*/ No. 

Part of 76-4402-6 

Coils, oscillator 
Coils, mixer grid 

Coil, plate choke ..Pcrrt of. 76-4402-6 

Part of 76-4402-6 

Coil, mixer plate tank ............... ..... ............Part of 76-4402-6 
Coil. 1st sound i-f autotransformer 32-4303-2 
Coil, series peaking. 40 microhenries 32-4143-2 
Coil, adjacent-channel trap ........ ..... _ 

CRoeisl s tsohru. nt cathodepeaking.  bias. 
0337corhomhesn...r..ipes 4 art of 3726-.4414032-.76 

Resistor, loading, 3300 ohms ...............Part of 76-4402-6 
Resistor, grid return. 100,000 ohms...Part of 76-4402-6 
Resistor, grid return, 10,000 ohms.Part of 76-4402-6 
Resistor, loading, 10,000 ohms Part of 76-4402-6 
Resistor, grid return, 330 ohms Part of 76-4402-6 
Resistor. a-v-c filter. 10,000 ohms....Part of 76-4402-6 
Resistor, cathode bias, 100 ohms------Part of 76-4402-6 
Resistor, plate load, 4700 chms .....Part of 76-4402-6 

2248340' 

Resistor,RReessii ssttoorr: video-detector 
et aog. bleeder.dee 

Resistor, plate load, 3900 ohms   

tdei5cv0tio0c; .2,2:2,0820470 ohms ohm..s . 

66-2398340' 

Potentiometer assembly, dual, 5000 ohms-
100,000 ohms ..... ......... ..... . 33-5533-10 

RR:11: Potentiometer, BRIGHTNESS control. 
Part of R51 

Potentiometer, CONTRAST control, 
510.000,00000h omhsm s   

Part of 1151 
66-0108340* 

R58 
1154 Resistor, cathode bias, 10 ohms 

Resistor, 1-1 compensation, 1000 ohms . 66-2108340' 
1194 myeetrticaalsseemhapbli;n d,u5a110.05o0hmmoos 0. .h.. m6s8-251924 
R97 Resistor, Potentiometer o 

1 megohm  33-5563-6 
Potentiometer, VERT. HOLD control, 

R1R11189977RA PRoetseinsIttoiomr7egteet:mehr,minHaOtinRIZg.. 5H6 
50.000 ohms 

OOOLDohcmosntr..o...1   ........ ..of......... ....... 
Resistor, terminating, 5100 ohms .__-_.,_ 66-2508340 - 

R127 
8 

1122197 

R  

R129 
R130 
S3 
S3A 
S3B 
S3C 

TI 
T2 
T3 

TC1 to TC13 Tuning cores .....--- Part of 76-4402-6 
WSI Wafer-switch-and plate assembly Part of 76-4402-6 

Z2 Transformer, FM detector 32-4217-2 

MODEL 504'1104, CODE 123 ( RUN 4) 
C79 Condenser, d-c blocking. .47 iif. ..........--... 61-0133 

1.73 Coil, filter, 600 µh....... . .....  _32-4264-1 

1172 Resistor, decoupling, 1,500 ohms, 5w  66.2155340' 

11119 Resistor, terminating, 5800 ohms --..._66-2568340' 

11131 Resistor, damping 66-1475340* 

Resistor, screen dropping, 4700 ohms .. . 36-2475340' 
Resistor, r-f filter, 470 ohms 66-1478340* 
Resistor, beat suppressor. 330 ohms ... .. 66-1338340' 
Resistor, plate-load shunt, mono ohms 66-3104340' 
Switch, band ..Part of 76-4402-6 
Switch, aerial . ..... .............. Part of S3 
Switch, aerial transformer Part of S3 
Switch aerial jrovndinq _ Part of S3 
Transformer, r t Part of 76-4402-6 
Transformer, 1-f aerial ----------------------- -----Part of 76-4402-6 
Transformer, h-f aerial Part of 76-4402-6 

MODELS 50-Tileo, 
50-n43o; 50-

T1104, Code 123  £
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PRODUCTION CHANGES IN MODELS 5041400; 50-T1401; 50-T1402; 50-T1430 

RUN 
NO. DESCRIPTION OF CHANGE 

REMOVED 
PART NO. 

ADDED 
PART NO. 

REASON 
FOR CHANGE 

6 R94 changed from 5100 ohms to 5600 ohms. 66-2518340 66-2568340 To reduce vertical 
foldover. 

6 R66 changed from 180 ohms to 100 ohms. 66-1184340 66-1 104340 To center range of 
FOCUS control. 

-* L72, C111, and C115 removed. Screen (pin 32-4143-7 i2-4419-2 To improve hori-
a) of horizontal-output tube connected 45-3505-60 zontal deflection. 
through R127 to secondary tap of T7. L43 60-10105407 
changed to improved type width coil. 32-4419 

7* R108 changed from 270,000 ohms to 1 80,000 
ohms. 

66-4278340 66-4188340 To improve hori-
zontal deflection. 

* Other runs incorporating this change have -Y - stamped after the run number. 

MODELS 50-11400, 50-11401, 50-T1402, 50-T1430 

RUN NO. DESCRIPTION OF CHANGE 
REMOVED 

PART NO. 

ADDED 

PART NO. 
REASON FOR CHANGE 

X "X" after run numbers 1 through 7 indicates 
that a short wire jumper is connected across 

To improve performance 
with low line voltage. 

R67. 

8 R67 removed. R68 connected to junction 
66-2564340 of L35 and C11, 

To improve performance 
with low line voltage. 

7A Tuner No. 76-4402-6 replaced with Tapered- 76-4402-6 6-5433 To incorporate new tuner. 
Or Line Tuner No. 76-5433. R29 changed 66-3158340 66-3108340 
9 from 15,000 ohms to 10,000 ohms. R68 66-2108340 

changed from 56,000 ohms to 1000 ohms. (2) 33-1335-19 
R69 changed from 56,000 ohms to 6200 
ohms. 

66-2568340 

10 C91 changed from .0082 if. to .015 d.. R87 61-0174 30-4651-8 To reduce vertical fold-
removed. Pin 2 of vertical-blocking-oscil- 66-3108340 over. 
lator tube connected to junction of C91 and 66-4828340 66-4478340 
R88. R88 changed from 820,000 ohms to 
470,000 ohms. R94 changed from 5100 
ohms to 6800 ohms. 

66-2518340 66-2688340 

PHILCO TELEVISION RECEIVER MODELS 50-11403, 50-11404, AND 50-T1406 

The chassis of Philco Models 50-T1403, 50-T140-4, 
and 50-T1406 are similar to that used in Model 50-
T1400. All are table models with different type 
cabinets. Model 50-T1403 has a functional-style 
walnut cabinet; Model 50-T1404 has a modern-style 
mahogany cabinet; and Model 50-T1406 is housed in a 
Georgian-style cabinet with mahogany finish. All 
three models incorporate a 12-inch picture tube, a wide 
mask, and a built-in aerial. 

For service information pertaining to the above 
models, refer to Philco Service Manual PR- 1793, which 
covers Models 50-T1400, 50-T1402, and 50-T1104, 
Code 123. The production changes for Model 
50-T1400 also apply to Models 50-T1403, 50-T1404, 
and 50-T1406. However, the Miscellaneous section of 
the Replacement Parts List in PR-1793 does not apply 
to these models, because of the difference in cabinets. 
Therefore, the following list of miscellaneous items 
should be used. 

MISCELLANEOUS 

Description 

Cabinet (50-T1403)  10785.4 
Cabinet (50-T1404)   10795 
Cabinet (50-T1406)  10783 1 
Cabinet Hardware and Parts 

Back-and-cup assembly (50-T1403)  76 5406 2 
Back-and-cup assembly (50-T1404)  76.5406 6 
Back-and-cup assembly (50-T1406)  76-5406-4 
Brace, picture tube, 1 15/16" x 5 15/16" (50-T1403. 

50-T1404. 50-T1406)  56-5561.33FA3 
Brace, picture tube, 21/2 " x 21/4 " (50-T1403)  56-5581.39FA3 

Brace, picture tube, 2" a 41/2 " (50-T1404)  56-5581•40FA3 
Brace, picture tube, 1 13/16" a 41/4 " (50-T1406) 56-5581-26FA3 
Coupler, aerial shaft, rubber   54-4748 
Escutcheon (50-T1404)  56-7854FCP 
Knob, AERIAL TUNING control  54-4750 
Knob, BRIGHTNESS control (50-T1403. 50-T1404)  54-4699 3 
Knob, BRIGHTNESS control (50-T1406) 54 4699 
Knob. CHANNEL SELECTOR (50-T1403, 50-T1404)  56-6596-3 
Knob. CHANNEL SELECTOR (50-T1406) 56-6596 6 
Knob, CONTRAST control (50-T1403. 50-T1404)  54-4703-2 
Knob. CONTRAST control (50-T1406)  54-4707 
Knob, FINE TUNING control (50-T1403, 59-T1404)  54-4662-1 

Service 
Part No. 

MODELS 50-T1400, 50-T1401, 50-T1402, 

50 -T1403, 50-T1404, 50-T1430; 50-
T1402, 50-T1406, 50-T1432, Code 122 

MISCELLANEOUS ( Cont.) 

Description 
Knob, FINE TUNING control (50-T1406)   
Knob, HORIZ. HOLD control (50-T1403. 50-T1404)  
Knob, HORIZ. HOLD control (50-T1406)   
Knob, VERT. HOLD control (50-T1403, 50-T1404)   
Knob. VERT. HOLD control (50-T1406)   
Knob. VOLUME control (50-T1403, 50-T1404)   
Knob, VOLUME control (50-T1406)   
Shaft, AERIAL TUNING control 
Window (50-T1403. 5011404)   
Window (50-T1406)   

Cable assembly, high voltage   
Cable assembly, picture tube   
Insulator, high voltage   
Insulator, standoff   
Mounting-frame assembly, picture tube   
Shield. Loktal tube   
Shield, miniature tube  58-5629FA3 
Socket, Loktal tube  27-6007 
Socket, miniature t,be  27-6226 
Socket, octal tube  27-6174-6 
Socket, octal tube ( 1B3GT)  27-6174-5 
Socket. 9-pin (12AU7)  27-6203-5 
Tuner assembly, complete  76-5433 

e Service 
Part No. 

54-4662-2 
544707-2 
54-4707 

54-4699-3 
54-4699 

54-4703-2 
54-4703 

54-4747-9 
S4-4755-1 
54-8068 

41-3771-2 
41-3772-2 
54-7573-S 
54-7309-6 
76-3938 
56.2731 

PHILCO TELEVISION RECEIVER MODELS 50-11402, 
50-11406, 50-

The chassis of the above models are similar to that 
used in Model 50-T1400, Code 121, Run 13, except that 
these models use Philco 12-position turret tuner, Part 
No. 76-5411.3, and have minor circuit changes, as 
follows: 

I. The B+ line from the tuner is connected through 
a 10,000-ohm resistor, Part No. 66-3104340, in-
stead of through R67, R68, and R69. 

2. C28 is connected between ground and the junc-
tion of the tuner B+ lead and the added 10,000-
ohm resistor. 

3. An r-f choke, Part No. 32-4112-11, is added, in 
series with the filament lead to the tuner. 

4. A 1500-i4. condenser, Part No. 62-215001011, 
is connected between ground and the junction of 
the tuner filament lead and the added r-f choke. 

Model 50-T1402, Code 122, and 50-T1406, Code 122, 
are table models. Model 50-T1432, Code 122, is a 
console model. Model 50-T1432, Code 122, uses a 10-
inch speaker, Part No. 36-1610-6, which is mounted 
in the cabinet. 

Models 50-T1402, Code 122, and 50-T1432, Code 
122, have modern-style mahogany-finish cabinets. 
Model 50-T1406, Code 122, has a Georgian-style 
cabinet with mahogany finish. 

For service information pertaining to the above 
models, refer to Philco Service Manual PR- 1793, which 
covers Models 50-T1400, 50-T1402, and 50-T1104, Code 
123. For service information pertaining to the tuner, 
refer to Service Manual PR- 1803. A list of replace-
ment parts covering the miscellaneous items used in 
these models is given below. 
Cabinet (50-T1402, Code 122)   

11007787369-'431 
Cabinet (50-T1432, Code 122)  1 
Cabinet (50-T1406, Code 122)   

Cabinet Hardware and Parts 
Back-and-cup assembly (50-T1402. Code 122)   76-5406 

Back-and-cup assembly (50-T1406. Code 122)  76-5406-4 
Back assembly (50-T1432, Code 122)  76-5717 

Brace, picture tube. 1 13/16" x 41/4 " (50-T1402, Code 
122, and 50-T1406, Code 122)  56-5581-26FA3 

Brace, picture tube. 1 13/16" x 61/4 " (50-T1402, 
Code 122)  56-5581-27FA3 

Brace, picture tube. 1 15/16" a 5 15/16" (50-T1406, 
Code 122)  56-5581-33FA3 

Brace, picture tube, 21/4 " x 61/2 " (50-T1432. 
Code 122)  56-5581-41FA3 

Brace, picture tube, 2" a 7 13/16" (50-T1432, 
Code 122)  56 7754FA3  

11432, ALL CODE 122 
cup. back (50-T1432. Code 122)  56-5171-6E131 

Escutcheon (50-T1402, Code 122, 50-T1432, Code 122) ....56-7854 
Knob. AERIAL TUNING control  54-4750 

Knob, BRIGHTNESS control (50-T1402. Code 122)  54-4699-3 

Knob. BRIGHTNESS control (50-T1406. Code 122, 

50-T1432, Code 122)  54-4699 

Knob. CHANNEL SELECTOR (50-T1402, Code 122) ..56-65913-3FCP 

Knob. CHANNEL SELECTOR (50-T1406, Code 122, 

50-T1432, Code 122)  56.6596 6FCP 

Knob, CONTRAST control (50-T1402. Code 122)  54-4703 2 

Knob, CONTRAST control (50-T1406, Code 122, 

50-T1432, Code 122)  54-4707 

Knob, FINE TUNING control (50-T1402, Code 122)  54-4662-1 

Knob. FINE TUNING control (50-T1406. Code 122, 

50-T1432. Code 122)  54 4662 2 

Knob, HORIZ. HOLD control (50-T1402. Code 122)  S4 4707 2 

Knob, HORIZ. HOLD control (50-T-1406. Code 122, 

50-T1432, Code 122)  54 4707 

Knob, VERT. HOLD control (50-T1402, Code 122)  54-4699 3 

Knob. VERT. HOLD control (50-T1406. Code 122, 

50-T1432. Code 122)  54-4699 
Knob, VOLUME control (50-T1402, Code 122)  54 4703 2 

Knob, VOLUME control (50-T1406. Code 122, 

50-T1432, Code 122)   54-4703 

Shaft, aerial-tuning control (50-T1402. Code 122)  54-4747-6 

Shaft, aerial-tuning control (50-T1406. Code 122, 

50-T1432, Code 122)  54-4747-9 

Window (50-T1402. Code 122)  54-7983 

Window (50-T1406. Code 122)  54-8088 

Window (50-T1432, Code 122)  54-7943-8 

Cable assembly, high voltage  41-3771-2 

Cable assembly, picture tube  41-37724 

Insulator, high voltage  54-7373-5 

Insulator, standoff  54-7309-6 

Mounting-fra...a assembly, picture tube  76-3938 

Shield. Loktal tube  56-2731 

Shield, miniature tube  58-5629FA3 

Socket, Loktal tube  27-8207 

Socket, miniature tube  27-6228 

Socket, octal tube  27-6174-6 

Socket, octal tube ( 1B3GT)  27-6174-5 

Socket, 9-pin (12AU7)  27-6203-S 

Tuner assembly, complete  76-5411-3 

©John F. Rider 



MODELS 50-71400, 50-T1401, 50-11402, 50-T1403, 50-T1404, 50-11406, AND 

50-11430, ALL CODE 121 

RUN NO. DESCRIPTION OF CHANCE 
REMOVED 
PART NO. 

ADDED 
PART NO. REASON FOR CHANGE 

W "W" stamped after run number 
indicates that R101 is changed 
from 82,000 ohms to 68,000 ohms. 

66-3828340 66-3688340 To extend range of horizontal. 
oscillator tank circuit. 

V 
stamped after run number 

indicates that R101 is 82,000 ohms, 
and that an 860,000-ohm resistor 
is added, across it. 

66-4828340 
To extend range of horizontal-
oscillator tank circuit. 

11 Tuner unit shock-mounted. To reduce microphonics. 

11 R69 changed from 6200 ohms to 
5100 ohms. 

33-1335-19 33-1335-18 To increase tuner B+ voltage. 

12 C83 changed from 22 ttnf. to 12 
ltgf- 

62-022009001 30-1223-2 To improve interlace and reduce 
jitters. 

13 T9 changed to transformer with 
hum shield. 

32-8411-1 32-8423-2 To reduce picture weave. 

PRODUCTION CHANGES 
MODELS 50-T1400, 50-T1401, 50-T1402, 50-T1403, 5041404, 50-T1406, AND 50-T1430, 
ALL CODE 121 

RUN 
NO. 

DESCRIPTION OF CHANGE REMOVED 
PART NO. 

ADDED 
PART NO. 

REASON FOR CHANGE 

14 C101, 270 p/i.f., changed to 220 
kttili .. 

60-10275407* 60-10225317* To center range of horiz. 
osc. coil slug.  

To increase width.  

To prevent shorting of 
components due to in-
ternal connections on 
pins 1, 3, and 5 of some 
1B3GT tubes.  

To reduce harmonic beat. 

15 L43 ( width coil) changed. 32-4419-2 32-4419-3 

16 IB3 socket and wiring changed. 
Wiring removed from pin 5 and 
placed on pin 4. 

27-6174-5 27-6174-7 

17 Extensive changes were made in 
physical location of sound detec-
tor parts. 

18 R130 removed. R56, 2500 ohms, 
changed to 1800 ohms. 

66-3108340* 
*33-1335-87 

66-2185340* 

19 Vertical-output transformer ( T6) 
changed to smaller size, 

32-8405 32-8425-1 ( For re-
placement purposes, 
use 32-8405*.) 

20 Fuse added, in series with ground 
lead of filament winding of pow- 
er transformer. 

Length of = 26 cop- 
per wire, 

To provide protection 
against filament shorts. 

To reduce parasitic oscil-
lation in 6BG6G tube. 

21 82O-if. condenser added, to 
screen of horizontal output tube 
(6BG6G). 

60- 10825001* 

22 B supply fuse changed to 1/2- 
amp. delayed-action type, and 
wired in series with B- lead of 
power transformer. 

45-2656-8 45-2656-17 
(1/2 amp. delayed 
action.) 

To provide additional 
protection. 

*.fbe p.irt number given for R56 ( 2500-ohn plate load resistor) in the Service Manual is incorrect. The correct 
part number is 33-1335-87. 

MODELS 50-T1400, 50-T1402, 5041403, 50-T1404, AND 50-T1406, ALL CODE 122 

RUN 
NO. 

DESCRIPTION OF CHANGE REMOVED 
PART NO. 

ADDED 
PART NO. 

REASON FOR CHANGE 

2 1B3 socket apd wiring changed. 
Wiring removed from pin 5 and 
placed on pin 4. 

27-6174-5 27-6174-7 To present shorting of 
components due to in-
ternal connection on pills 
I, 3, and 5 of some 
1B3GT tubes. 

3 R130 removed: R56, 2500 ohms, 
changed to 1800 ohms. 

66-3108340* 
*33-1335-87 

66-2185340* 

Vertical-output transformer ( T6) 
changed to smaller size, 

32-8405 32-8425-1 ( For re-
placement purposes, 
use 32-8405*.) 

5 Fuse added, in series with ground 
lead of filament winding of pow- 
er transformer. 

Length of e26 cop- 
per wire, 

lo provide protection 
against filament shorts. 

6 820-puf. condenser added, to 
screen of horizontal output tube 
(6BG6G). 

60-10825001* To reduce parasitic oscil-
lation in 613G6L1 tube. 

*The part number given for R56 ( 2500-ohm plate load resistor) in the Service Manual is incorrect. The correct 
part number is 33-1335-87. 

MODEL 50-71432, CODE 122 

RUN 
NO. 

DESCRIPTION OF CHANGE 
REMOVED 
PART NO. 

ADDED 
PART NO. 

REASON FOR CHANGE 

6 Fuse added, in series with ground 
lead of filament winding of pow- 
Cr transformer. 

Length of # 26 cop- 
per wire, 

"Fo provide protection 
against filament shorts. 

MODEL 50-T1104, CODE 123 

Correction to Parts List 
The correct part number of the back-and-cup as-

sembly used in the above model is 76-4605. 

MODEL 50-T1400 

Tables 
To make the 50-Tl 400 cabinet fit properly into the 

table, either the front or rear cabinet feet should be 
removed. 

MODELS 50-T1104, CODE 123; 50-T1400 
SERIES 

Horizontal Sync and Drive Padder Identifi-
cation 

Future production of the above models will not have 
the horizontal sync and drive padder function stamped 
adjacent to the padder. 

The relative position of the padders will remain the 
same, and the applicable service manual should be re-
ferred to for the specific location. 

MODELS 50-T1400, 50-T1401 

New Cabinets 
The cabinets for the above models have been 

changed so that the oscillator tuning cores may be 
adjusted with the chassis in the cabinet. This may 
now be done by simply removing the CHANNEL 
SELECTOR and FINE TUNING knobs. A physical 
change was also made in the sYindows. 

Model Cabinet Part No. Window Part No. 

50-T1400 10785-3 54-4755 
50-T1401 10784-3 54-4755 

CORRECTIONS TO MODELS 50-T1400, 

50-T1402, AND 50-T1104, CODE 123 

The corrections given below should be made to • 

the Replacement Parts List. 

Reference 
Symbol 

Published 
Port No. 

New or Correct 
Part No. 

R56 

R72 

ZS 

66-2254340' 

33 5546 28 

54-4661 

33-1335-87 

33-1335.18 

76-5413 

MISCELLANEOUS 

Description 
Published 
Port No. 

New or Correct 
Port No. 

Mask (50.1'1104-M) 56-7144-2 56-7143 

MODELS 50-T1400, 50-T1401, 
1-50-T1403, 50-T1404, 50-T1406, Codes 
121, 122; 50-T114.30, Code 121; 50-
T1432, Code 122; 50-T1104, Code 123; 
50-T14._0, 50-T1à02, 50-T1404, Code 
123  
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MODELS 50-T1104, Code 123; 50-T1400, 
50-T1401, 50-T1402, 50-T1403, 50-
T1404, 50-T1406, 50-T1430, 50-T1432 

MODELS 50-T1104, CODE 123, 50-T1400, 50-T1401, 50-T1402, 50-T1403, 

50-T1404, 50-T1406, 50-T1430, 50-T1432; 

NEW HORIZONTAL-OUTPUT TRANSFORMER 

The horizontal-output transformer for the above 

models has been changed. The new part numbers are 

given below: 

Model New Transformer 
Part No. 

50-T1104 through 50-T1432 
50-T1476 through 50.T1482; 50-T1484 

32-8437 
32-8421-2 

The above transformer should be used for all replace-
ments in these models. 

CORRECTIONS 

The corrections given below should be made to 

the Replacement Parts List for Models 
50-T1400, 50-T1401, 50-T1402, and 50-T1430 ( all Run 
5). 

Reference 
Symbol 

Published 
Port No. 

C109 

C110 

R46 

R54 

R56 

R72 

R94 

T9 

11119 

TB1 

62-245001001* 

31-6518 

66-2248340' 

66-0108340' 

66-2254340' 

33-5546-28 

66-2519240 

32-8411-1 

66-2508340' 

38-8688 

New or Correct 
Part No. 

62-215001011' 

45-9570' 

66-2248240' 

66-0103340' 

33-1335-87 

33-133 5- 18 

66-2518240' 

32-8423-2 

66-2518240' 

38-8689 

MISCELLANEOUS 

Description Published 
Part No. 

Item 9-Bolt, mask 
(50-T1401) 

Item 11-Brace, pic-
ture tube 

Item 23-Knob, 
CHANNEL 

SELECTOR (50-T1400, 
50-T1401) 

1W8038FEll 

56-5581-39FA3 

56-6596-1 

New or Correct 
Part No. 

1W18038FA3 

56-5581-34FA3 

56-6596-3 

The corrections given below should be made to 

the Replacement Parts List for Model 

50-T1104, Code 123 (Run 4). 

Reference 
Symbol 

Published 
Part No. 

C43 

C48 

C71 

C104 

C108 

C109 

C110 

L37 

RI 13 

R125 

T9 

TB1 

New or Correct 
Part No. 

30-4650-56 

30-4650.91 

30-4650-49 

62.215001001' 

62-215001001• 

62.245001001• 

31.6518 

32-4302-3 

66-0473340' 

66-2258340' 

32-8411-1 

38-8688 

45-3505-56' 

45-3505-91' 

45-3505-49' 

62-215001011' 

62-215001011' 

62-215001011' 

45-9570' 

32-4303-2 

66-1478340' 

66-2253340' 

32-8423-2' 

38-8689 

MISCELLANEOUS 

Description 
Published 
Part No. 

New or Correct 
Part No. 

Item 9-Knob. 
CHANNEL 
SELECTOR 

56 6596 1 56 6596-3 

MODELS 50-T1104, CODE 123, 50-T1400, 

50-T1401, 50-T1402, 50-T1403, 50-T1404, 

50-T1406, 50-T1430, AND 50-T1432-

PLACEMENT OF 1B3GT ANODE CAP 

It is possible to place the anode cap on the 1B3GT 

tube, in the above Receivers, so that it is too close to 
the top of the high-voltage cage. When placing the 

anode cap on the tube, make sure that it is placed as 
illustrated belo.,. 

  71 
WRONG RIGHT 

T,D 

Placement of 1B3GT Anode Cap 

MODEL 50-T1400 SERIES, RUNS 1 

AND 2 - REDUCTION OF VERTICAL 

JITTER 

Vertical jitter in the picture due to line voltage fluctu-

ations in the above models may be greatly reduced or 

eliminated, in the special cases where necessary, by add-

ing an extra filter network to the B supply feeding the 

vertical oscillator and discharge tube. This network 

consists of a 10,000-ohm resistor and a 10-ef. condenser. 

TPO 993 

Addition of Filter Network, Model 
50-T1400 Series, Runs 1 and 2 

MODEL 5041400 SERIES 

PREVENTING HORIZONTAL-SYNC 

TEAR AT MINIMUM CONTRAST 

CONTROL SETTING 

Horizontal tear at the top of the picture may be 

caused by a horizontal damper lead radiating energy 

into the sync separator circuit. 

The effect of this radiation may be reduced by redress-

ing these leads ( refer to figure 7, page 5, of Service 
Bullctin 49T3, PR- 1822) as follows: 

Redress the blue lead on B3-3 to the mounting jack 
of the high-voltage condenser, under C46, and under 

T6 to the condenser mounting jack. This wire connects 

C51 to C79, and radiates some horizontal output signal 

to the lead connected from B3-2 to B8-3, which is in 

the sync separator grid circuit. Also redress this wire 

(from B3-2 to B8-3) on the 6SN7GT side of B8, under 
R76 to B8-3. 

Model 50-T1400 Series, 5041404 
and 50-T1105 

Correction of Part Number 

The correct part number of C74, the 50O-pf., 25-volt 

fi.ter condenser across the 15-ohm resistor in the nega-

tive return of the low-voltage power supply, is 30-
2570-40. 

Model 50-T1403 

Additional Replacement Part 

A securing clip for the oscillator adjustment cover 

escutcheon plate is now available for replacement pur-

poses. The part number is 1W57058FA22. It is re-

ferred to as a speed clip. 

©John Y. Rider 



NOTE:- For adoitional informs lon, Sec 
Model 50-T1404, Code 1403, Pages 5-7 
to 5-16. 

PRODUCTION CHANGES IN MODELS 50-T1404, CODE 123, AND 
50-T1406, CODE 123; 50-T1404, 50-T1406, AND 50-T1432, ALL CODE 124 

Corrections to Service Manual 

1. Figure 5, page 6, caption should read, "Top View 
of Chassis ( without Tuner), etc." 

2. Figure 6, page 7, caption should read, "Top View 
of Chassis, Showing Locations of Adjustments." 

3. The Bandpass and R-F Response Adjustment Pro-
cedure for Tapered Line Tuner ( Code 123), page 12, is 
superseded by the following procedure ( refer to PR- 1858 
for complete tuner information): 

1. Connect the outputs of the AM and FM signal 
generators through the aerial-matching network ( fig-
ure 1) to terminals 1 and 2 of Z1-T. Terminals 3 
and 4 of Z1-T should be connected together, for a 
300-ohm input. 

2. Connect a 3300-ohm resistor in series with the 
150-volt ( red) B+ lead to R9-T. Connect the verti-
cal input of the oscilloscope to the junction of the 
3300-ohm resistor and R9-T. 

3. Turn the CHANNEL SELECTOR to Channel 
10, and remove the 1st v-i-f tube. Connect a 470-ohm 
resistor from the v-i-f output ( green) lead to ground. 

4. Set the FM signal generator to 195 mc., with 
sufficient sweep to give the complete response curve. 

5. Set the AM signal generator ( unmodulated) to 
produce marker pips at the video and sound carriers 
for Channel 10. 

6. Adjust C8-T and C11-T for maximum symmetri-
cal response within Channel 10. If there is one weak 
station in the local area, the adjustment of C8-T and 
C11-T may be made on that channel, to improve its 
performance, provided that the response on other 
channels is not sacrificed too much. 

4. The Bandpass and R-F Response Adjustment Pro-
cedure for 12-Position Turret Tuner (Code 124), page 
13, step 2, should read, "Short the v-i-f output lead of 
the tuner to ground through a 470-ohm resistor." 

5. The connection of C15-T and L17-T, R10-T 
should be interchanged in figure 13, page 13. 

6. In figure 14, pages 16 and 17, terminal 4 of the 
tapered line input terminals should be grounded. 

7. In figure 14, pages 16 and 17, the connections to 
pins 1 and 3 of the 6T8 ( Code 124) should be reversed. 

8. In figure 14, pages 16 and 17, the value of R94 
should be 82,000 ohms. 

9. In figure 14, pages 16 and 17, and in the Replace-
ment Parts List, the values of R3-T and R2-T should be 
interchanged. 

10. In figure 14, the peak-to-peak voltage on the 
grid of the 6BG6G tube should be 35v. 

11. The correct part number of C24 is 62-01049001. 

12. The correct part number of R26 is 33-5563-22. 

PRODUCTION CHANGES IN MODELS 50-T1404, CODE 123, AND 5041406, CODE 123 

RUN 
NO. DESCRIPTION OF CHANGE REMOVED 

PART NO. 
NEW OR ADDED 

PART NO. 
REASON FOR CHANGE 

2 R85 changed to 1.5 megohms. 66-5 108340 66-5158340 To center range 
of VERT. HOLD 
control. 

3 R68 removed. Pin 6 of video output 
tube was connected directly to the 135- 
volt source. 

66-2565340 To simplify wit-
ing. 

4 L17 and R24 removed. Plate of 1st 32-4143-14 To improve video 
video amplifier was connected directly 
to L18. 

66-3158340 response. 

PRODUCTION CHANGES IN MODELS 50-T1404, 50-T1406, 50-T1432, ALL CODE 124 

RUN 
NO. 

3 

DESCRIPTION OF CHANGE REMOVED 
PART NO. 

R85 changed to 1.5 megohms. 66-5108340 

R68 removed. Pin 6 of video output 
tube was connected directly to the 135-
volt source. 

NEW OR ADDED 
PART NO. 

REASON FOR CHANGE 

66-5158340 To center range 
of VERT. HOLD 
control. 

66-2565340 To simplify wir-
ing. 

4 L17 and R24 removed. Plate of 1st 
video amplifier was connected directly 
to L18. 

32-4143-14 
66-3158340 

To improve video 
response. 

4 A 3.3-ppf. condenser was added, from 
pin 1 of FM detector, 6T8, to ground. 

30-1224-30 To improve FM 
detector AM re-
jection. 

TM-368 

MODEL 50-T1403 

The chassis used in the above models is similar to 

the chassis used in Models 50-T1404 and 50-T1406, 

Code 123. The differences are as follows: 

1. A 7N7 tube is used in place of a 6SN7GT in 

the vertical-sweep-output stage. 

2. A 7N7 tube is used in place of a 6SN7GT as 

a phase comparer and horizontal oscillator. 

3. The 7N7 phase comparer and horizontal-oscil-

lator tube is shock-mounted. 

4. The phase comparer and horizontal-oscillator 

circuits are changed, as shosNn in figure 3. 

5. The 47,000-ohm loading resistor ( R116) across 

the video detector series peaking coil ( L15) 

is removed. 

6. The series peaking coil ( L17) in the plate 

circuit of the 1st video amplifier is removed, 
and the plate is connected dix ectly to the shunt 

peaking coil ( L18). 

7. The 1-megohm resistor ( R85) shunting the 

VERT. HOLD control is changed to 1.5 meg-
ohms. 

8. The B supply for Philco Television Booster 

Model TB-2, on pin 6 of the video-output tube, 

is obtained directly from the 135-volt bus. 

For complete service information on Models 50-
T1403, 50-T1404, and 50-T1406, all Code 125, refer 

to this supplement, and to Service Manual PR- 1844, 

covering Models 50-T1404, Code 123, and 50-T1406, 
Code 123; Models 50-T1404, 50-T1406, and 50-T1432, 
all Code 124. 

HORIZONTAL-SWEEP ADJUSTMENTS 

sweep until two 

are stationary. 

MODELS 50-T1403, Code 125; 50-T1404 
0-T1406, Codes 123, 124; 50-T1432, 

Code 124 

The changes made in the horizontal-sweep circuit 

necessitate a new adjustment procedure, which 
is given below. 

The range of the horizontal-hold control potenti-

ometer is sufficient to compensate for normal varia-

tions in the frequency of the horizontal oscillator, 

and no other adjustments are ordinarily required. 

However, if the tube or other components are re-

placed in the horizontal-oscillator circuit, it may be 

necessary to make the following adjustments, to ob-

tain proper synchronism and deflection: 

1. Preset the adjustments as follows: 

a. Lockin trimmer, C65A, one turn counter-

clockwise from the maximum clockwise 

position. See figure 1. 

b. Stabilizing core, TC-15, maximum counter-

clockwise. 

c. Drive trimmer, C65C, 1 turn counterclock-

wise from the maximum clockwise position. 

d. HORIZ. HOLD control, center of its range. 

2. Tune in a station, and adjust TC12 until the 

picture is brought into sync: 

3. Connect an oscilloscope to pin 3 of the HOR. 

OSC. TEST socket, J6, and adjust the scope 

complete cycles of the pattern 

6
Z
-
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9
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4. Adjust the stabilizing core, TC15, until the two 
peaks ( see figure 2) are of equal amplitude, 
readjusting TC12, if necessary, to keep the 
picture in sync. 

5. Connect the oscilloscope to pin 1 of J6. 

6. Adjust the drive trimmer, C65C, to obtain 8600 
volts on the picture-tube second anode, with 
the BRIGHTNESS control fully counterclock-
wise, or the picture-tube second-anode lead dis-
connected. The second-anode voltag.: should 
be measured with a Philco Electronic Circuit 

Master, Model 7001, or an equivalent instrument 
which has 100-megohm input resistance. Re-
adjust TC15, if necessary, to keep the picture 
in sync. If a meter capable of reading high 
voltage is not available, the horizontal drive 
may be adjusted as follows: Starting with 
C65C in the preset position, turn counterclock-
wise until variation of the BRIGHTNESS con-
trol just affects the horizontal linearity of the 
picture. 

7. Turn the HORIZ. HOLD control maximumm 
clockwise. Adjust TC12 so that the blanking 
bar appears at the left edge of the picture. 

8. Turn the HORIZ. HOLD control counterclock-
wise until the picture comes in, then goes out 
of sync. Then turn the HOR1Z. HOLD control 
slowly clockwise again, counting the number 
of black bars sloping down to the left before 
the picture pulls into sync. If there are more 
than 31/2 bars, turn the lockin trimmer, C65A, 
slightly clockwise; if there are less than 21/2 
bars, turn C65A slightly counterclockwise. If 
the Receiver does not lose sync when the 
HORIZ. HOLD control is maximum counter-
clockwise, remove the signal momentarily. 

9. Repeat steps 7 and 8 until the picture pulls 
into sync when from 21/2  to 31/2 bars appear, 
sloping down to the left. 

10. Turn the HORIZ. HOLD control maximum 
clockwise. Adjust TC12 to obtain between 4 
and 6 bars, sloping down to the right. 

11. Turn the HORIZ. HOLD control slowly coun-
terclockwise, and note whether the picture goes 
in and out of sync again. Now, turn the 
HORIZ. HOLD control slowly clockwise until 
the picture comes into sync. lf this sequence 
is not obtained, repeat steps 7, 8, 9, and 10. 

Figure 3. 
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Figure 1. Locations of Horizontal-Sweep Adjustments 
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Reference 
Symbol 

C60C 
tC63 
C65 
C65A 
C65C 

C66 
tC67 
C68 
C69 

C70 
tC71 
tC72 
tC73 
AC82 
AC83 
AC84 

AL30 
AL35 

11185 
n195 
1'1196 
1197 

tR28 
tR22 

REPLACEMENT PARTS LIST 

A supplementary parts list for Models 50-11403. 50-71404. and 50-T1406, all Code 125. is given 

below. A part identified by t has the same function as in Code 123. but its value is different. 

A part that has been added in Code 125 Is identified by A, and has a new symbol. All other 

parts have the sane symbols, values, and functions as in Code 123. and are repeated in this list 

for convenience in tie use of the supplementary schematic diagram. 

in any case where a part is not used in Code 125. or where its function is changed, the original 

symbol is not used, and, therefore, is not listed. 

NOTE: Part numbers identified by an 

bers may not be identical with those on 

ment items may differ from the values 

values substituted in any case are so 

Improved. When ordering replacements. 

asterisk el are general replacement items. These num-

factory parts. Also, the electrical values of some replace-

indicated in the schematic diagram and parts list. The 

chosen that the operation will be either unchanged or 

use only the "Service Part No." 

Service 
Description Part No. 

Condenser, decoupling. 10µ1.. 475v  Part of C60 
Condenser, d-c blocking, 100 {Lid.  60-10105407 
Condenser. 2-section trimmer  31-6476-21 
Condenser, HORIZ. LOCK1N  Part of C65 
Condenser. HORIZ. DRIVE  Part of C6S 
Condenser. d-c blocking. .0022 id.  45-3505-54' 
Condenser, sweep feedback, 10 ¡rid...60-00105407 
Condenser, cathode by-pass. .022 rd.  45-3505-43' 
Condenser, cathode filter, . 22 rd.  45-3505-49' 
Condenser, plate by-pass, .047 id.  45-3505-62' 
Condenser, d-c blocking, 150 µrd.  60-10155407 
Condenser, sweep charging. 1200 iritl.  80-20125404 
Condenser, d-c blocking, 680 rid.  60-10685401 
Condenser, feedback delay. 150 inn.  60-10155407 
Condenser, d-c blocking, 270 ititf.  60-10275407 
Condenser, fixed trimmer, .01 id.  45-3505-58' 
Socket. HOE. OSC. TEST  27-6126 
Coil. horiz. oscillator  Part of 17 
Coil, horiz. stabilizing  Part of Ti 
Resistor, shunt, 1.5 meqohms  66-5158340' 
Resistor, plate load, 3300 ohms  66-2338340' 
Resistor, plate load. 6800 ohms  66-2688340' 
Resistor, decoupling, 10,000 ohms  66-3104340' 
Resistor, grid return, 820,000 ohms  66-4828340' 

Resistor, sweep feedback, 330.000 ohms, 
-±5%  66-4338240' 

Reference 
Symbol 

R100 
tR101 
tR102 

Service 
Description Port No. 

Resistor, cathode filter, 8200 ohms  66-2828340' 
Resistor, sweep feedback, 120,000 ohms  66-4 128340 
Resistor, voltage divider, 68.000 ohms  

-±.5%  66-3684240' 
11104 Resistor, grid return, 3.3 megohms, ±-5% 66.5334240' 

tR105 Resistor, cathode return. 470,000 ohms, 

±.5%  66-4478240' 
Resistor, sweep charging, 82.000 ohms, 

-±.5%  66-3824240 
tR109 Resistor. loading, 6800 ohms  66-2688340' 
R110 Resistor, suppressor, 22,000 ohms  66-3228340' 
11111 Resistor, grid return, 180,000 ohms  66-4188340' 

AR117 Resistor, sweep feedback delay, 39.000 
ohms  66-3398340' 

.R118 Resistor. coupling, 330,000 ohms, ±-5°.  66-4334240' 
R119 Resistor, grid return. 1 megohm. -± 5%  66 5104240' 

AR120 Resistor, voltage divider, 47,000 ohms  66-3474340' 
àT7 Transformer, horiz. blocking  32-4367* 
ATC12 Tuning core, horiz. oscillator  Part of T7 
àTC15 Tuning core. horiz. stabilizing  Part of T7 

MISCELLANEOUS 
Description Service Part No, 

A Grommet. 7N7 shock mtg.  27.4099-3 
A Socket. 7147 shock mtg.  27-6207 

PREPRODUCTION AND PRODUCTION CHANGES IN 

MODELS 50-T1403. 50-T1404, AND 50-T1406. ALL CODE 125 

Corrections to Service Manual 

(PR- 1846) 

Delete step 5 of Horizontal-Sweep Adjustment. 

The correct part number of the horizontal-blocking-

oscillator transformer, T7, is 32-4470-3. 

For corrections to Tuner Alignment Procedure, see 

Corrections to Service Manual ( PR- 1844), 

PREPRODUCTION CHANGES 

The following changes were made between the print-
ing of PR- 1846 and first production. 

1. Resistor R118 was changed to 390,000 ohms, Part 
No. 66-4394240*. 

2. Condenser C83 was changed to .001 pt., Part No. 
45-3505-52. 

3. The blocking condenser ( C71) in the horizontal. 
output circuit was rewired as shown in figure 1, 

PRODUCTION CHANGES 

RUN 
NO. 

DESCRIPTION OF CHANGE 
REMOVED 
PART NO. 

 NEW OR ADDEDREASON 
PART t40. 

FOR CHANGE 

2 R108 changed to 56,000 ohms. C73 
changed to 390 µtit 

66-3824240 
60-10685401 

66-3564240 
30-1220-35 

To increase width and 
reduce interaction be 
rween width «Ind line-
arity controls. 

3 

4 

C67 increased in voltage rating. 60-00105407 30-1224 To reduce possibility oi 
breakdown. 

Video amplifier, sync take-off point, 
and sync separator changed as shown 
in figure 2. 

Refet to fol- 
lowing Parts 
List. 

Refer to fol- 
lowing Parts 
List. 

To improve sync per-
forinance, and to im-
prove picture quality 
with weak signal input. 

4Z A 33-AA/. condenser was added, across 
R32, and L19 was shorted out. 

62-033009001 An inductive resistor 
was used for R32 ( see 
note below.) 

5 and 
4X 

R32 changed to 2000 ohms, non-in- 
ductive. The 33- if. condenser and 
the short across L19 were removed. 

62-03330001 Circuit changed to use 
non-inductive resistor. 

6 C74 changed to .0047 pl. 60-01825401 45-3505-90 To reduce parasitic 
oscillations in the 
6BG6G. 

7 A 680,000-ohm resistor was added, in 
series with R113. 

664684340* To increase width, and 
reduce squeeze on right 
side. 

NOTE: When Part No. 33-1335-94 ( 220 ohms, non;nductive) is used as a replacement, 
as shown in figure 2. 

1P0 898 

Figure 1. Change in Horizontal-Output Circuit. 
Models 50-T1403. 50-11404, and 50-T1406. 

All Code 125 

the circuit should be wired 

MODELS 50-T1403 
50-T114.04, 50-
T1406, Code 125 
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MODELS 5'0-T1403, 
50-T1404, 50-T1400, 
Code 125 
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SPECIFICATIONS 

CABINET—Modern style, consolette type, mahogany 

or blonde finish 

CIRCUIT-26-tube superheterodyne 

TUNING-12-position manual tuner; fine-tuning con-

trol for local oscillator 

AUDIO OUTPUT-2.5 watts 

FREQUENCY RANGE—Television Channels 2 
through 13 

INTERMEDIATE FREQUENCY 

Video Carrier-26.6 mc. 

Sound Carrier-22.1 mc. 

AERIAL—Built-in broad-band dipole and provisions 

for external single-aerial or dual-aerial installations 

TRANSMISSION LINE-300-ohm, twin-wire leadin 

(balanced), or 72-ohm coaxial cable ( unbalanced) 

in areas of high interference 

OPERATING VOLTAGE-110-120 volts, 60 cycles, 
a.c. 

POWER CONSUMPTION-250 watts 

TUBE COMPLEMENT 

LOKTAL OCTAL MINIATURE C.R.T. 

1-7Z4 2-1B3GT 5-6AG5 1-12LP4 

1-7E8 1-6BG6G 2-6AL5 

3-7N7 2-6K6GT 3-6AU6 

1-7E7 1-5U4G 1-6BA6 

1-7C5 1-6W4GT 

SPECIFICATIONS   

TOP VIEW — TUBE LAYOUT. .   

TRIMMER LOCATIONS  

VOLTAGE MEASUREMENTS . 
WAVEFORMS .  

PAGE 

33 
35 
35 
37 
34 

CIRCUIT DESCRIPTION 

Philco Model 50-T1443, Code 122, is a consolette-
type television receiver employing a 12-inch picture 
tube and a built-in aerial. Provision is made for the 
connection of an external record player. 

The built-in aerial is mounted inside the cabinet, 
on the top. This aerial consists of a broad-band dipole 
of metal foil and a tuning and impedance-matching 
network. The aerial covers all channels, and is tuned 
for each channel by adjusting the AERIAL TUNING 
control located on the front of the receiver, near the 
top of the cabinet. 

A 300-ohm line couples the tuning network to the 
aerial input terminals of TB1. This line may be dis-
connected from the aerial terminals so that an external 
aerial may be used, if required. 

The radio-frequency section is built on a sub-chassis, 
and incorporates a 6AG5 tube as an r-f amplifier and 
a 7F8 tube as a mixer and oscillator. 

Four 6AG5 tubes .are used as video-i-f amplifiers, 
and a 6AL5 tube is used as a video detector and a-v-c 
rectifier. The rectified video signal is amplified by a 
GAUP video-amplifier stage and a 7C5 video-output 
stage. 

The sound-i-f signal is taken from the cathode of 
the third video-i-f stage, and further amplification is 
obtained with a 6BA6 and a 6AU6. A 6AL5 tube is 
used as an FM detector, and a 6AU6 tube is employed 
as an audio amplifier, which drives a 6K6GT audio-
output stage. Pin 6 of the socket for the audio-output 
tube supplies 160 volts which may be used for Philco 
Television Booster TB-2. 

A portion of the composite video signal is taken 
from the video-output stage and is amplified by a sync 
pre-amplifier. A sync separator separates the sync 
pulses from the rest of the composite video signal. 
Another amplifier inverts these pulses to a positive 
polarity. The vertical-sync pulses are separated from 
the horizontal-sync pulses in an integrating network, 
and are applied to the grid of the vertical-blocking 
oscillator to control its frequency. The horizontal-
sync pulses are applied to the grid of the phase 
comparer. 

The vertical-sweep circuit consists of a conventional 
blocking oscillator and vertical output stage. 

Horizontal-sweep voltage is generated by a blocking 
oscillator, the frequency of which is determined by 
the phase relationships of the horizontal-sync pulses 
and the horizontal sawtooth at the phase-comparer 
grid. A 6BG6G amplifies the horizontal sweep volt-
age, which is applied across a 6W4GT damper tube to 
the horizontal deflection coils. 

Two 1B3GT rectifier tubes ale used as a voltage 
doubler, to supply high voltage for the second anode 
of the picture tube. A 5U4G and a 7Z4 are employed 
as full-wave rectifiers, to supply plate and screen volt-
ages for the entire chassis. 

A 5-ampere fuse in the a-c power input and a 3.8-
ampere B+ protective fuse are located in the high-
voltage cage. 

EXTERNAL-AERIAL CONNECTIONS 

The external-aerial input circuit has provisions for 
either a single-aerial or a dual-aerial installation. For 
single external aerial installations, the aerial leadin is 
connected to the two-terminal terminal board, TB!, 
which is mounted at the left-hand rear corner of the 
chassis ( facing the rear of the chassis). 

To adapt the receiver for external dual-aerial opera-
tion, it is only necessary to clip the parallel conductor 

extending from TB1 into the tuner chassis ( cut as 
close to the tuner chassis as possible); this prevents 
the length of parallel conductor from acting as a trap 
on the higher frequency channels. Using plug Part 
No. 27-4788, connect the low-frequency-aerial leadin 
to the two widely spaced pins, and the high-frequency-
aerial leadin to the two closely spaced pins. Insert 
the plug into the aerial input receptacle, Ji, which is 
located near the 7F8 tube. 

The aerial input circuit is switched by means of a 

cam-operated switch, S2. The cam is operated by the 
shaft of the station-selector switch, and is so con-
structed that it places the switch in one position for 
Channels 2 through 6, and in another position for 
channels 7 through 13. 

HORIZONTAL HOLD ADJUSTMENT 

Ordinarily, the range of the HORIZ. HOLD control 
potentiometer is sufficient to compensate for normal 
variations and provide horizontal hold control. If, 
for some reason, such as replacement of tubes or com-
ponents, it becomes necessary to make further hold 
adjustments, the following procedure is recommended: 

1. Preset the adjustments as follows: 

a. Lockin trimmer C98A 1/2  turn counterclock-
wise from the maximum clockwise position. 

b. Range trimmer C98B 11/2  turns counterclock-
wise from the maximum clockwise position. 

c. HORIZ. HOLD control to approximate cen-
ter of its range. 

2. Tune in a station, and adjust TC26 until the 
picture is brought into sync. 

3. Adjust the CONTRAST control for normal 
contrast. 

4. "1 urn the HORIZ. HOLD 'control fully clockwise. 

5. Adjust TC26 until 8 to 10 stationary bars appear, 
sloping downward from the left side of the picture 
tube. If this cannot be accomplished, turn C98B 
another full turn counterclockwise, and repeat this 
step. 

6. Turn the HORIZ. HOLD control counterclock-
wise until the picture is brought into sync; continue 
to rotate this control until the picture falls out of sync. 
In some cases, the picture will not go out of sync, even 
though the HORIZ. HOLD control is turned to its 
extreme counterclockwise position. If this is the case, 
momentarily short the aerial terminals. When the 
picture reappears, it will be out of sync. 

7. Slowly turn the HORIZ. HOLD control clock-
wise, and note the change in the number of blanking 
bars appearing on the picture tube. The number of 
bars should decrease as sync is approached. Just before 
the picture falls into sync, there should be 31/2  to 41/2  
bars sloping upward from the left side of the picture 
tube. If titere are more than 41/2  bars, turn C98A 
another IA turn clockwise, and repeat steps 4, 5, 6, 
and 7. If there are less than 31/2  bars, turn C98A 
another IA turn counterclockwise, and repeat steps 
4, 5, 6 and 7. 

DEFLECT. CONTROL ADJUSTMENT 

The DEFLECT. control, R128, is adjusted for 
optimum performance of the horizontal-sweep circuits, 
and normally requires no adjustment. If tubes or 
components in the horizontal-sweep circuit are re-
placed, however, it may be necessary to adjust the 
DEFLECT, control to obtain sufficient width. 

REPLACEMENT OF 

7F8 MIXER-OSCILLATOR TUBE 
Whenever it becomes necessary to replace the 7F8 

mixer-oscillator tube, several different tubes should 
be tried until one is found that will permit the FINE 

TUNING control to be set near the, center of its range 
when the high-frequency channels are properly tuned. 
Otherwise it will be necessary to remove the chassis, 
whenever the tube is replaced, and adjust the oscillator 
tuning cores as directed in the R-F-TUNER ALIGN-
MENT procedure. 

MODEL 50-n10 13, 
Code 122 2
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WAVEFORMS OF SYNC and 

SWEEP CIRCUITS 

The waveforms in figure 1 are sized for clarity, and 
are not intended to illustrate relative amplitudes. Ap-
proximate peak-to-peak voltages are given in each 
case. These voltages are the approximate values when 
the CONTRAST control is adjusted to give 35 volts 

GRID, PIN 4 
SYNC PREAMPL. 

7 V 

TP-8225-1 

GRID, PIN 5 
SYNC SEP. 

40 V 

TP-8227-1 

GRID, PIN 4 
SYNC AMPL. 

16 V 

TP-8226-1 

Herw'Hwv, 

ACROSS C91 

(Remove vert. blk. 
osc. tube) 

14 V 

TP-8229-1 

ACROSS C98A 

(Remove horiz. blk. 
osc. tube) 

3 V 

TP-8228 

GRID, PIN 5 

VERT. BLK. OSC. 
280 V 

TP-8230-1 

peak-to-peak, at the grid of the picture tube, and 
when all other controls are in their normal positions. 

For viewing waveforms in the vertical sync and 
sweep circuits, adjust the oscilloscope sweep to 30 
c.p.s. ( one-half the vertical-sweep rate). 

For viewing waveforms in the horizontal sync and 
sweep circuits, adjust the oscilloscope sweep to 7875 
c.p.s. ( one-half the horizontal sweep rate). 

7/ 

Figure I. Sync and Sweep Waveforms 

GRID, PIN 5 
VERT. OUTPUT 

280 V 

TP-8232-1 

PIN 4 OF J8, DE-

FLECTION-CABLE 

SOCKET 
(Remove horiz. blk. 
osc. tube) 

70 V 

TP-8232-1 

GRID, PIN 5 
HORIZ. BLK. OS( 

170 V 

ALIGNMENT 

MODEL 50-TL, 
Code 122 

WARNING! Dangerous potentials are present in the receiver when it is operating and 
for a short time after it has been turned off. 

I-F ALIGNMENT 

GENERAL 
The intermediate frequencies for the receiver are 

22.1 mc. for the sound channel and 26.6 mc. for the 
video channel. Alignment of circuits operating at 
these high frequencies requires careful workmanship 
and good equipment. The following precautions must 
be observed: 

1. The top of the work bench must be metallic, 
and the test equipment and receiver chassis must make 
a good metal-to-metal contact with the bench top. 

2. Never disconnect the picture tube, picture-tube 
yoke, or speaker while the receiver is turned on. 

3. Allow the receiver and test equipment to warm 
up for 15 minutes before starting the alignment. 

4. When aligning the receiver, it is possible to 
achieve optimum adjustment of all tuning cores when 
the tops of the adjusting screws are approximately 
1/4  inch above the coil mounts, and also when the 
tops of the adjusting screws are approximately 3/4 
inch above the coil mounts. The tuning cores should 
be adjusted so that the tops of the adjusting screws 
are approximately 3/4  inch above the coil mounts. 

TEST EQUIPMENT REQUIRED 
The following test equipment is recommended for 

TP-8233-1 
aligning the i-f stages of the receiver: 

1. Philco Precision Visual Alignment Generator for 
Television and FM, Model 7008, or equivalent. 

2. A vacuum-tube voltmeter or a 20,000-ohms-per-
volt voltmeter. 

If separate signal generators and oscilloscope are 
used in place of Model 7008, these instruments should 

TP-8234- have the following characteristics: I 

FM Signal Generator 
Deviation: -± 4 mc. 
Center-frequency range: 20 mc. to 30 mc. 
Sweep-sync output with either . built-in or separate 
phase corrector. 

GRID, PIN 4 

PHASE COMP. 
10 V 

GRID, PIN 5 

HORIZ. OUTPUT 

60 V 

TP-8235-1 

PIN 1 OF J8, DE-
FLECTION-CABLE 

SOCKET 
290 V 

TP-8236-1 

AM Signal Generator 
Carrier-frequency ranges: 4.5 mc. and 20 mc. to 
30 mc. 
Dial: Suitable for setting and resetting accurately 
to the frequencies specified in the I-F ALIGNMENT 
CHART. 

Oscilloscope 
Calibrated. 
Vertical sensitivity: 1 volt ( peak-to-peak) per inch, 
or better. 

When using a separate AM r-f signal generator to 
obtain marker pips, couple the output lead of this 
generator to the output lead of the FM signal gen-
erator, using just sufficient coupling to obtain a suit-
able marker pip. 

JIGS REQUIRED 

Mixer Jig 

Figure 2 shows a jig that is recommended for 
coupling the signal generator to the mixer grid, to 
provide short connections and good grounding. The 
following parts are necessary for the construction of 
this jig: 

1. Hairpin ( commonly called "bobby pin"), 
straight type, approximately 13/4  inches long. 

2. 1-inch length of 1/8-inch-diameter spaghetti. 

3. 2-inch length of No. 12 or No. 13 bus wire. 

Referring to figure 2, construct the jig as follows: 

1. File the enamel from the inside of the prongs 
of the hairpin ( point B). 

2. Bend the tips of the prongs ( point A) out at a 
slight angle. 

3. Form the prongs at a point 3/8 inch from the tips 
as shown at point B. 

4. Slightly pinch the end of the hairpin at point C 

POINT A 

POINT B 4 

3 
14 

HAIR PIN 

- OP 

POINT C 

SPAGHETTI 

TP9-126 

POINT D 

NO 12 OR NO 14 BUS WIRE 

Figure 2. Mixer jig 
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I-F ALIGNMENT CHART 

STEP 
SIGNAL-GENERATOR 

CONNECTION 
OUTPUT- 

INDICATOR 

CONNECTION 

SIGNAL-GENERATOR 

SETTING 
ADJUSTMENT 

INSTRUCTIONS 

1 Connect output of AM signal 
generator through i-f jig to 
grid ( pin 11 of 4tH video- 
i-f tube. 

Connect vertical input 
of oscilloscope through 
ALIGN TEST jack 
adaptor ( figure 4) to 

ALIGN TEST jack J4. 

Set AM signal generator 
(modulated) to 25.5 mc. 

Adjust TC21 for maximum 
indication on oscilloscope. 

2 Connect output of AM signal 
generator through i-f jig to 
grid ( pin 1) of 3rd video-
i-f tube. 

Same as step I. Set AM signal generator 
(modulated) to 24.5 mc. 

Adjust TC20 for maximum 

indication on oscilloscope. 

3 Sanie ils step 2. Sanie as step I. Set AM signal generator 
(modulated 1 to 25 mc. 

Adjust TC 18 for maximum 
indication on oscilloscope. 

4 C•innect output of AM s;7.nal 
generator through ;-t jig to 
grid ( pin I) of 2nd ,ideo-
i-f tube. 

Same as step I. Set AM signal generator 
( modulated) to 26.6 mc. 

Adjust TC17 for maximum 
indication on oscilloscope. 

5 Connect output of AM sign.,1 
generator through i-f jig to 
grid ( pin I of 1st video-
i-f tube. 

Same as step 1. Set AM signal generator 

(modulated) to 23.25 mc. 
Adjust TC16 for maximum 
indication on oscilloscope. 

6 Connect output of AM signal 
generator through mixer jig 
to grid ( pin I) of mixer 
tube. 

Same as step I. Set AM signal generator 
(modulated) to 28.1 mc. 
(See Note 1. ) 

Turn CHANNEL SELEC-
TOR to Channel 3. Adjust 

TCI4 for minimum indica. 
tion on oscilloscope. 

-, Same as step 6. Same as step 1. Set AM signal generator 
( modulated ) to 22.1 inc. 
( See Note I. ) 

Turn CHANNEL SELEC-
TOR to Channel 3. Adjust 
TC23 for minimum indica-
tion on oscilloscope. If no 
minimum is apparent, turn 

TC23 counterclockwise until 

the response increases rapidly. 
Turn TC23 clockwise to the 
point just before the response 

increases; then adjust TC19 
for minimum indication on 
oscilloscope. 

8 Same as step 6. Same as step I. Set AM signal generator 
(modulated) to 24.25 mc. 

Adjust TC13 for maximum 
indication on oscilloscope 

9 

_ 

Connect outputs of AM and 
FM signal generators through 
mixer jig to grid ( pin 1) of 
mixer tube. 

Same as step I. Set FM signal generator 
to 25 mc., -± 4 mc. deviation. 
Set AM signal generator 
(unmodulated) to 23.25 mc., 

23.5 mc., 25.75 mc., and 26.6 
mc., as required, to produce 
marker pips. 

Turn CHANNEL SELEC-

TOR to Channel 3. Adjust 
TC15 for response curve 

within limits of curve in 
figure 5. It may be neces-
sary to readjust TC13, TC15, 
TC16, TCI7, TC20, TC1S, 

and TC21 in order to obtain 
this curve. ( See Note 2.) 

5. File the enamel from the end of the hairpin at 
point C. 

6. Slip the spaghetti over the hairpin. 

7. Bend the bus wire as shown at point D. 

Looking at the chassis from the side, with the operat-
ing controls to the left, two holes will be seen on 
the side of the r-f tuner. The top hole is opposite 
the plate of C13, which connects directly to the mixer 
grid. 

To use the jig, insert the prong end into the hole 
opposite C13 until it snaps over the trimmer plate. 

Loosen the self-tapping screw which holds the front 
end of the tuner shield. Slip the hook end of the 
bus wire under the screw head and retighten screw. 
Connect the ground lead of the signal generator to 
the short length of bus wire, and the hot lead to the 
end of the hairpin. 

I-F Jig 

It is recommended that Philco I-F Alignment Jig, 
Part No. 45-1670, be used to couple the signal gen-
erator to the various video-i-f grids. The connections 
to these grids are accessible from the top of the chassis 
through small holes near the tube shields. To use 
the jig, slip the clamp over the tube shield, and insert 
the probe end into the hole. Slide the jig downward 
until good contact is made with the grid connection. 
Philco Cable, Part No. 45-1635, provides a convenient 
method of connecting the signal generator to the 
i-f jig. 

6BA6 
1ST SIF 

HORIZ 

VERT  
HOLD 

TC2 3  

ON-OFF 
VOLUME 

CII5A 

CII5B 

6 AU6 
2ND SIF 

6 1560 T 
AUDIO OUTPUT 

6AU6 
AUDIO AMPL 

CONTRAST 

6AG5 
1ST VIF 

BRIGHTNESS 

ICI 5 

TCI6 

TCI4 

CHANNEL 
SELECTOR 

FINE TUNING 

.J2 
ICI 3 

CI3 
7F8 

MIXER-OSC 

Figure 3. Top View of Chassis, 

Tuning Core, Trimmer, and Tube 

6AG5 
2ND VIF 

C98B 

C98 A 

T025 
1C24 

TC.I8 

TC20 

6AG5 
3RD VIF 

C2 
TCI7 CI 

SAGS 
R F AMPL 

Showing 

Locations 

TC2I 

SAGS 
4TH VIF 

I-F ALIGNMENT PROCEDURE 

Before proceeding with the i-f alignment, the fol-
lowing preliminary instructions should be observed: 

1. Insert a 10,000-ohm resistor in series with the 
oscilloscope lead. 

2. If additional attenuation of the marker signal 
is. required when using Visual Alignment Generator 
Model 7008, insert a 10,000-ohm resistor in series with 
the output lead. 

3. Preset the television-receiver controls as follows: 

a. CONTRAST control fully counterclockwise. 

b. VOLUME control for an audible signal. 
c. BRIGHTNESS control to give a dim raster. 
d. FINE TUNING control to the 'center of its 

range. 

4. Preset the television-receiver tuning cores and 
trimmer condensers as follows: 

a. C115A and C115B fully clockwise. 
b. TC15 fully counterclockwise. 

c. TC19, TC18, and TC23 until the top of the 
adjustirig screw is approximately 5/8 inch 
from the top of the coil mount. 

5. During alignment, attenuate the signal-generator 
output to keep the output at the ALIGN TEST jack 
below 2 volts, peak-to-peak, and the output at the 
FM TEST *jack below .5 volt, peak-to-peak. 
The i-f stages of the receiver should be aligned 

according to the instructions given in the I-F ALIGN-
MENT CHART. 

7N 7 

VERT BLK OSC 

7N7 
HORIZ BLK OSC. 

6K6GT 

6W4CT 
DAMPER 
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VIDEO DE T 

DEFLECT 
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SYNC AMPL & 
DC RESTORER 

WIDTH 

HORIZ LIN 

6AL5 
M DET 

EIGHT 

1 B 3GT 
H V RECT 

OCU S 

7N7 SYNC 
PREAMPL & 
SYNC SEP 
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I-F ALIGNMENT CHART (Cont.) 

STEP 

SIGNAL-GENERATOR 

CONNECTION 

OUTPUT- 

INDICATOR 

CONNECTION 

SIGNAL-GENERATOR 

SETTING 

ADJUSTMENT 

INSTRUCTIONS 

10 Same as step 9. Connect vertical input 

of oscilloscope to pin 3 
of FM TEST jack J3. 

Set FM signal generator 

to 22.1 mc., .:_i- 1 mc. devia- 
tion. Set AM signal genera- 
tor ( modulated) to 22.1 mc. 

Adjust C115A and C115B 
slightly counterclockwise un-

til indication is observed on 
oscilloscope. 

11 Same as step 9. Same as step 10. Same as step 10. Adjust TC25 for minimum 

amount of AM indication. 

(See Note 3.) Adjust TC24 
for symmetrical pattern 

(equal peaks) within limits 
of curve in figure 6. 

12 Connect output of FM signal 
generator through mixer jig 

to grid ( pin. 1) of mixer 

tube. 

Same as step 10. Set FM signal generator 

to 22.1 mc., ± I mc. devia- 
tion. 

Adjust Cl 15A and C115B for 
maximum peaks and sym-

metry of pattern 

13 Connect output of AM signal 
generator through mixer jig 

to grid ( pin 1) of mixer 

tube. 

Connect vertical input 

of oscilloscope through 
ALIGN TEST jack 
adaptor ( figure 4) to 

ALIGN TEST jack J4. 
Connect v.t.v.m. ( 0-10- 

volt range) through 
FM TEST jack adaptor 

(figure 7) to FM TEST 

jack J3. 

Set AM signal generator 

(modulated) to 22.1 mc. 

(minimum indication on 

oscilloscope), 

When indication on oscil-
loscope is minimum, v.t.v.m 

reading should be zero. If 

reading is not zero, adjust 
TC25. If adjustment re-

quires more than one-half 

turn, repeat step 11. 

14 Connect output of AM signal 
generator to pin 3 of ALIGN 

TEST jack J4. 

Connect vertical input 
of oscilloscope across 

the d-c-restorer load 

resistor R47. 

Set AM signal generator 

(modulated) for a strong 

4.5-mc. output. 

Adjust TC22 for minimum 

indication on oscilloscope. 

NOTE 1: 

NOTE 2: 

When adjusting TC14, TC23, and TC19, the vertical gain control of the oscilloscope should 

and the input signal should be as low as possible. 

If readjustment of the tuning cores is necessary to obtain a response curve within 
lowing information may be used to find the adjustment required: 

TC15 affects the position of the carrier and the high-frequency slope. 

TC13 affects the low- frequency slope. 
TC16 affects the amplitude and low-frequency slope. 

TC17 affects the hand width and carrier setting. 

TC20 affects the fiat-top response. 
TC18 affects the amplitude of the high-frequency slope. 
TC21 affects the high-frequency slope. 
TC14, TC19, and TC23 should not be readjusted. 

NOTE 3: The AM signal will appear as a series of sine waves superimposed on the FM-detector curve. 

GENERAL 

be set at maximum, 

the limits of figure 5, the fol-

R-F TUNER ALIGNMENT 

TEST EQUIPMENT REQUIRED 

The r-f tuner is aligned at the factory and normally 

needs no adjustment other than fine tuning. However, 

under certain conditions, such as the replacement of 

tubes, it may be necessary to touch up the adjustments. 

The following test equipment is recommended for 
aligning the tuner: 

1. Philco Precision Visual Alignment Generator for 
Television and FM, Model 7008, or equivalent. 

2. A vacuum-tube voltmeter o- a 20,000-ohms- per-
volt voltmeter. 

If separate signal generators and oscilloscope are 
used in place of Model 7008, these instruments should 
have the following characteristics: 

FM Signal Generator 

Deviation: ± 7 mc. 
Center-frequency ranges: 50 mc. to 64 mc. and 206 
mc. to 220 mc. 
Sweep-sync output with either built-in or separate 
phase corrector. 

AM Signal Generator 

Carrier-frequency range: 50 mc. to 220 mc. 
Dial: Suitable for setting and resetting accurately 
to frequencies between 50 mc. and 220 mc. 

Oscilloscope 

Calibrated 
Vertical sensitivity: 1 volt ( peak-to-peak) per inch, 
or better. 

TUNER ALIGNMENT PROCEDURE 
For aligning the tuner, the outputs of the signal 

generators should be connected to the aerial input 
terminals, through the matching network shown in 
figure 8. The resistors should be chosen carefully to 
obtain values close to those indicated. In cases where 
an installation uses two aerials, it will be necessary 
to connect the signal generators to the appropriate 
aerial input terminals of ) 1. 
To adjust the band width and r-f response of the 

tuner, proceed as follows: 

1. Connect the outputs of the AM and FM signal 
generators through the aerial-matching network 
(figure 8) to the appropriate aerial input terminals 
for Channel 2. 

2. Connect the oscilloscope to the TUNER TEST 
jack, J2. 

3. Turn the CHANNEL SELECTOR to Channel 2. 

4. Insert a piece of solder into the hole that is 
adjacent to tuning core TC13. Allow the solder to 
make contact with the chassis and the lug located 
under the hole. 

TP-9623 

MODEL 50-T1113, 
Code 122 

5. Set the FM signal generator to 55 mc., ± 7 mc. 
deviation. 

6. Set the AM signal generator ( unmodulated) to 
54 mc. and 60 mc., as required, to produce marker pips 
on the response curve. 

7. Adjust C114 for a band width of 6 mc. to 14 mc. 
between the two points that are 70% of the maximum 
amplitude of the response curve. ( See figure 9.) 

8. Turn the CHANNEL SELECTOR to Channel 6. 
9. Set the FM signal generator to 85 mc., ±- 7 mc. 

deviation. 
10. Adjust Cl for maximum output and symmetry 

of curve. 
11. Turn the CHANNEL SELECTOR to Channel 

13. 
12. Set the FM signal generator to 213 mc., ± 7 mc. 

deviation. 
13. Adjust C2 and C13 for maximum output and 

symmetry of curve. 

The local oscillator should be adjusted as follows: 

1. Connect the voltmeter through the FM TEST 
jack adaptor ( figure 7) to the FM TEST jack. 

2. Set the CHANNEL SELECTOR to Channel 2. 
3. Set the FINE TUNING control to the center of 

its range. 
4. Connect an accurately-calibrated AM signal gen-

erator through the aerial-matc.hing network ( figure 8) 
to the aerial input terminals, and set the signal genera-
tor to the sound-carrier frequency of Channel 2. 

5. Adjust the oscillator tuning core for Channel 2 
until a zero reading is obtained on the voltmeter. 

6. Repeat the above steps for Channels 3 through 
13. In each case use the appropriate signal-generator 
setting and CHANNEL SELECTOR setting, and adjust 
the oscillator tuning core for the proper channel. 

Figure 4. ALIGN TEST Jack Adaptor 
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I, — 100,000 OHMS 
1 PART NO 66 -4108340 
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GROUP OF SEVERAL 
TO OBTAIN VALUES 
CLOSE TO EACH 
OTHER) 

Reference 
Symbol 

AD1 
BB1 
Cl 
C2 
C3 
C4 
C5 
C6 

C7 

CO 

C9 
CIO 
C11 
C12 
C13 
CI4 
CIS 

C16 
C17 
C18 
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REPLACEMENT PARTS LIST 

Service 
Part No. 

Aerial, broad-band dipole, foil (2 used)  56-7635 
Beam bender, p-m  76-3913-2 
Condenser. trimmer, 1-1 aerial  Part of 76-4402-5 
Condenser, trimmer, h-f aerial  Part of 76-4402-5 
Condenser, fixed padder, 27 jiiif Part of 76-4402-5 
Condenser. dc blocking, 220 unf. Part of 76-4402.5 
Condenser, r-f by-pass, 220 unf. Part of 76-4402-5 
Condenser, cathode by-pass. 

220 ilia. 
Condenser, cathode by-pass, 

220 
Condenser, screen by-pass, 

220 jutf.  Part of 
Condenser, d-c blocking, 39 wit  Part of 
Condenser, d-c blocking, 1.5 turf.  Part of 
Condenser, trimmer, fine tuning  Part of 
Condenser, d-c blocking, 22 jutf.  Part of 
Condenser, trimmer, mixer arid  Part of 
Condenser, fixed padder, 10 nut  Part of 
Condenser, oscillator injection, 

4.7 ftuf.  Part of 
Condenser. d-c blocking, 10 nitf Part of 
Condenser, d-c blocking. 220 juif.  Part of 
Condenser, r-f by-pass, 220 ituf Part of 

 Part of 76-4402-5 

 Part of 76-4402-5 

76-4402-5 
76-4402-5 
76-4402-5 
76-4402-5 
76 4402-5 
76-4402-5 
76-4402-5 

76-4402-5 
76-4402-5 
76-4402-5 
76-4402-5 

Reference 
Symbol Description 

TP-8839 

Service 
Part No. 

C19 Condenser, r-f by-pass, 1500 mil. Part of 76-4402-5 
C20 Condenser. d-c blocking, 470 up.f. Part of 76-4402-5 
C21 Condenser, fixed trimmer, 18 in.J.f.  60-00185317' 
C22 Condenser, fixed trimmer, 18 jtuf.  60-00185317' 
C23 Condenser, fixed padder, 39 jtuf. Part of 76-4402-5 
C24 Condenser, fixed padder, 27 itjd. Part of 76-4402-5 
C25 Condenser, r-f by-pass, 220 mil Part of 76-4402-5 
C26 Condenser, d-c blocking, .01 itf.  45-3505-41' 
C27 Condenser. fixed trimmer, 56 jutf.  62-056409001' 
C28 Condenser, cathode by-pass, 470 Rid.  62-147001001' 
C29 Condenser, r-f by-pass, 1500 jutf.  62-215001011' 
C30 Condenser, r-f by-pass, 1500 ittif.  62-215001011' 
C31 Condenser. d-c blocking. 56 µid.  62-056409001' 
C32 Condenser, r-f by-pass, 1500 puf.  62-215001011• 
C33 Condenser, r-f by-pass, 1500 nnt.  62-215001011' 
C34 Condenser, fixed trimmer, 18 poi.  Part of Z2 
C35 Condenser, r-f by-pass, 100 jutf.  62-110009001' 
C36 Condenser, r-f by-pass, 100 nut  62-110009001' 
C37 Condenser. 1-f compensation. .0022 id . _45-3505-54' 
C38 Condenser, d-c blocking, .01 W.  45-3505-41' 
C39 Condenser, d-c blocking, .01 jut.  45-3505-41' 
C40 Condenser, r-f by-pass, 100 lull  62-110009001' 
C41 Condenser, filter, 2 jtf., 50v  30-2417-7 
C42 Condenser, r-f by-pass, 1500 jail  62-215001011' 

©John F. Rider 



REPLACEMENT PARTS LIST (Cont.) 
Reference Service Reference 

Symbol Description Part No. Symbol 

C43 Condenser, screen by-pass, . 1 id.  45-3505-47 C96 
C44 Condenser, d-c blocking. .01 id.  45350541' C97 
C45 Condenser, tone compensation, .0068 uf.  45-3505-57' C98 
C46 Condenser, electrolytic, 3-section  30-2570-16' C98A 
C46A Condenser, cathode by-pass, 40 tf., • C988 

50v  Part of C46 C99 
C468 Condenser, decoupling, 10 Rt., 450v  Part of C46 C100 
C46C Condenser, filter, 10 tf., 450v  Part of C46 C101 

C47 Condenser, a- v-c by-pass, 1500 tut!. ....62-215001011* C102 
C48 Condenser, r-f by-pass, 1500 ¡Ltd.  62-215001011' C103 
C49 Condenser, screen by-pass, 1500 µpi 62-215001011' C104 
C50 Condenser, d-c blocking, 470 Rid.  62-147001001' C105 
C51 Condenser a-v-c by-pass. 1500 Rid 62 21500101P C106 
C52 Condenser, screen by-pass, 1500 tutf 62-215001011' C107 
C53 Condenser, screen by-pass, 10 Rid. 62-010009001' C108 
C54 Condenser, a-v-c by-pass, 1500 ittif 62-215001011* C109 
C55 Condenser. d-c blocking, 470 tutl.  62-147001001' C110 
C56 Condenser, screen by-pass, 1500 R0 62.215001011' C111 
C57 Condenser, screen by-pass, 10 Rid. 62-010009001' C112 
C58 Condenser. d-c blocking, 470 tutf.  62-147001001' C113 
C59 Condenser, fixed trimmer. 51 µRI.  30-1224-2' C114 
C60 Condenser, fixed trimmer, 51 Rid.  30-1224-2' C115A 
C61 Condenser, cathode by pass, 1500 04f-62-215001011' C115B 
C62 Condenser, screen by-pass, 1500 R4..62-215001011' C116 
C63 Condenser, d-c blocking 470 tut'.  62-147001001' 
C64 Condenser, d-c blocking, 100 judo  62-110009001' 
C65 Condenser, r-f by-pass, 1500 tut!.  62-215001011' 
C66 Condenser. r-f by-pass, 10 Ruf.  62-010009001' 
C67 Condenser. d-c blocking, .047 if  45-3505-28' 
C68 Condenser, a- v-c filter, 10 ttf., 50v  30-2417-1' 
C69 Condenser, cathode by-pass, .0033 id. ....45-3505-55• 
C70 Condenser, electrolytic, 4-section  30-2570-10 
C70A Condenser. decoupling, 10 if., 475v  Part of C70 
C7OB Condenser, screen by-pass, 10 tif., 

475v  Part of C70 
C70C Condenser. 1-f compensating, 10 RI., 

475v  Part of C70 
C71 Condenser, fixed trimmer, 56 mil  62-056409001' 
C72 Condenser. d-c blocking, . 1 tit  45-3505-47' 
C73 Condenser, cathode by-pass, .5 ttf.  61-0137' 
C74 Condenser. d-c blocking, .047 jtf.  45-3505-28' 
C75 Condenser, d-c blocking, .0047 tif.  45-3505-56' 
C76 Condenser, line filter, . 01 tit  45-350541' 
C77 Condenser, line filter. .01 Rt.  45-3505-41' 
C78 Condenser, electrolytic, input filter. 

30 tif., 475v  30-2568-19 
C79 Condenser, electrolytic, input filter, 

30 uf., 475v  30-2568-19 
C80 Condenser, electrolytic 4-section  30-2570-8' 
COOA Condenser, filter, 40 tit., 475v  Part of C80 
C8OB Condenser. decoupling. 10 if.. 475v  Part of C80 
C80C Condenser, filter, 20 tit, 475v  Part of C80 

C81 Condenser. bias filter, . 1 uf.  45-3505-36' 
C82 Condenser, d-c blocking, .047 tif.  45-3505-45' 
C83 Condenser. cl-c blocking, 330 me  60-10335407' 
C84 Condenser, video filter, 22 Ruf,  62-022009001' 
C85 Condenser, electrolytic, 3-section  30-2570-13 
C85A Condenser, decoupling. 10 ttf.. 475v  Part of C85 
C85B Condenser. decoupling, 10 tf.. 475v  Part of C85 
C85C Condenser. decoupling, 10 pi., 475v  Part of C85 

C86 Condenser, d-c blocking .047 uf.  61-0122' 
C87 Condenser, video filter, 220 ituf.  62-122001001' 
C88 Condenser, cathode by-pass, .082 tif.  30-4651-3 
C89 Condenser, integrating, .0022 lit  45-3505-54' 
C90 Condenser, integrating, .0047 tit  453505-56' 
C91 Condenser, intearating. .0047 if,  45-3505-56' 
C92 Condenser, electrolytic, 3-section  30-2570-16' 
C92A Condenser, decoupling, 10 uf.. 450v  Part of C92 
C92B Condenser, decoupling. 10 uf.. 450v  Part of C92 
C92C Condenser, cathode by-pass, 40 tit, 

50v  Part of C92 
C93 Condenser, d-c blocking .0047 uf.  45-3505-56' 
C94 Condenser, sweep charging, .068 tit  45-3501' 

C95 Condenser, d-c blocking, . 1 gl.  45-3505-47' 

Service 
Description Part No. 

Condenser, d-c blocking, 150 ittif.  60-10155407' 
Condenser, voltage divider, 180 itRf.  30-1220-30' 
Condenser, 3-section trimmer  31.6477.2 
Condenser, horizontal lock-in  Part of C98 
Condenser, horizontal-oscillator range Partslo105C.5945 
Condenser, d-c blocking. .0022 tif. 4 
Condenser, plate by-pass, .047 tit.  45-3505-45' 
Condenser, cathode by-pass, .02 tit  61-6108' 
Condenser, filter, . 22 pd.  45-3505-49' 
Condenser, horizontal feedback, 5 tutl.. 60-90505007' 
Condenser, d-c blocking, 270 RR',  60-10275407' 
Condenser, sweep charging, 1500 tutf 60-20155314' 
Condenser, d-c blocking, 390 tut!.  60-10395407' 
Condenser, screen by-pass, .047 tif.  45-3505-62' 
Condenser, horizontal shaping, .047 pi.  45-3505-62 
Condenser, horizontal shaping, .047 pi.  4-5-3505-62* 

' Condenser. d-c blocking, .47 .if.  61-0133 
Condenser. d-c blocking, 500 Rid.  30-1229-2 
Condenser, voltage doubling. 500 Rid.  30-1229-2 
Condenser, voltage doubling, 500 pupif.  30.1229-2 
Condenser, r-f plate trimmer  Part of 76-4402-5 
Condenser, primary trimmer  Part of Zl 
Condenser, secondary trimmer  Part of Z1 
Condenser, filament by-pass, 

1500 Rid.   62-215001011 
C117 Condenser, filter. .0022 µI.  45-3505-54* 
C118 Condenser, shaping, .047 tif.  45-3505-62' 

C120  C119 Condenser, AERIAL TUNING control  31-6518 
Condenser, cathode by-pass, 

470 Rid.  Part of 7544015 

Fuse, a-c line, 5 amperes  45-2656.11 
Fuse. El+ protective, 58 ampere  45-2656-10 
Socket, aerial input  Part of 76-4402-5 
Jack, TUNER TEST  Part of 76-4402-5 
lack. FM TEST  27-6126 
lack, ALIGN TEST  27-3772-6 
Socket, speaker  27-6214-1 
Jack, phono input  27-6126 
Socket, power  27-6240 
Socket, deflection cable  27-6180 
Socket and cable ass'y, picture tube  41-3860-1 

Fl 
F2 
11 
12 
13 
14 
J5 
16 
17 
18 

L 1 
through 
L 11 
L12 
through 
L22 
L23 
through 
L34 
L35 
L36 
L37 
L38 
L39 
L40 
L4I 
L42 
L43 
L44 
L45 
L46 
L47 
L48 
L49 
L50 
L51 
L52 
L53 
L54 
L55 
L56 
L57 
L58 

Coil, r-f plate  Part of 76-4402-5 

Coil, mixer grid  Part of 76-4402-5 

Coil, oscillator tank  Part of 76-4402-5 
Coil, r-f choke  Part of 76-4402 5 
Coil, 1st sound-i-f autotransformer  32-4303 
Coil, primary  Part of Z1 

Coil. secondary  Part of Z1 
:oil, primary  Part of Z2 
Coil. tertiary  Part of Z2 
Coil, secondary  Part of Z2 
Coil, r-f choke  32-4112-15 

Coil, HORIZ. LIN.  32-4211 
Coil. mixer-plate tank  Part of 76-4402-5 
Coil, adjacent-sound trap  32-4234-4 
Coil, 1st v-i-f grid tank  32-4233-4 
Coil, 1st v-i-f plate tank  32-4359 
Coil, 2nd v-i-f plate tank  32-4359 
Coil. 3rd v-i-f plate tank  32-4234-1 
Coil, accompanying-sound trap  32-4233-7 
Coil. 4th v-i-f grid tank  32-4233-2 
Coil. 4th v-i-f tank  32-4234-1 
Coil, series peaking  32-4143 
Coil, 4.5-mc. trap  32-4155 
Coil, shunt peaking  3-2-4143-2 
Coil, series peaking  32-4143 
Coil. R+ isolating  32-4112-11 
Coil, B+ isolating  32-4112-11 

Reference 
Symbol 

Service 
Description Part No. 

L59 Coil, r-f choke  32-4112-15 

L60 Coil, r-f choke  32-4112-15 
L61 Coil, r-f choke  32-4112-15 

L62 Coil, filter choke  32-8399 
L63 Coil, filter choke  32-8355-1 
L64 Coil, locus  Part of Z3 
L65 Coil. vertical deflection Part of Z4 

L66 Coil, horizontal deflection  Part of Z4 
L67 Coil. WIDTH  32-4419-1 
L68 Coil, r-f choke  32-4112-11 
L69 Coil, series peaking. 40 uh.  32-4143 
L70 Coil, r-f choke  32-4112-15 
L71 Coil, r-f choke  32-4112.11 

LSI SPeelker• 13-ni  36-1629-2 
PL 1 Plug, power  27-6240 
PL2 Plug, speaker  27-4788 
PL3 Plug-and-cable assembly, deflection  41-3860 

RI Resistor, aerial loading, 10,000 
ohms  Part of 76-4402-5 

R2 Resistor, grid return, 330 ohms  Part of 76-4402-5 
R3 Resistor, a-v-c decoupling, 10.000 

ohms  Part of 76-4402-5 

R4 Resistor, cathode bias, 100 ohms  Part of 76-4402-5 
R5 Resistor, plate feeding, 3300 

ohms  Part of 754402-5 

86 Resistor, loading, 6800 ohms  Part of 754402-5 
R7 Resistor, grid return, 100,000 

ohms  Part of 76-4402-5 

118 Resistor, grid return, 10,000 
ohms  Part of 76-4402-5 

89 Resistor, damping, 15,000 ohms . Part of 76-4402-5 
R10 Resistor, decoupling, 3300 ohms  Part of 76-4402-5 
811 Resistor, terminating, 15.000 ohms  66-3158340* 
812 Resistor, damping. 15.000 ohms  66-3158340' 
813 Resistor, a-v-c decoupling, 3300 ohms  66-2338340' 
814 Resistor, cathode bias, 68 ohms  66-0688340* 
R15 Resistor, 8+ decoupling, 330 ohms  66-1338340* 
816 Resistor, grid return, 5600 ohms  66-2568340' 
817 Resistor, a-v-c decoupling, 3300 ohms -.66-2338340' 
RIB Resistor, cathode bias, 120 ohms  66-1128340' 
819 Resistor, grid return, 5600 ohms  66-2568340' 
R20 Resistor, a-v-c decoupling, 3300 ohms  66-2338340' 
821 Resistor, cathode bias, 68 ohms  66-0688340' 
822 Resistor, damping, 5600 ohms  66-2568340' 
R23 Resistor, terminating, 5100 ohms  66-2518340' 
1124 Resistor, cathode bias, 100 ohms  66-1108340' 
825 Resistor, plate feed, 5600 ohms  66-2568340' 
R26 Resistor, 8+ decoupling, 1000 ohms  66-2108340' 
R27 Resistor, r-f decoupling, 27,000 ohms  66-3278340' 
828 Resistor. a-v-c load, 120,000 ohms  66-4128340' 
829 Resistor. video-detector load, 3300 ohms 66-2338340* 
830 Resistor, grid return, 1 megohm  66-5108340' 

831 Resistor, cathode bias. 120 ohms  651124340* 
832 Resistor, damping, 47,000 ohms  66-3478340' 
833 Resistor, screen dropping, 10,000 ohms -.66-3104340' 
834 Resistor, plate load, 2700 'ohms  66-2274340' 
835 Resistor, grid return. 470,000 ohms  66-4478340' 
836 Resistor, limiting, 47 ohms  66-0478340' 
R37 Potentiometer, BRIGHTNESS control, 

100,000 ohms  33-5539-43 
838 Resistor, limiting, 100.000 ohms  66-4108340' 
839 Resistor, screen dropping, 68.000 ohms 66-3684340' 
840 Resistor, plate load, 2500 ohms  33-1335-87 
841 Resistor, plate load. 470 ohms  66-1474340' 
842 Resistor, 8+ decoupling, 10,000 ohms  66-3105340* 
843 Resistor, 1-f compensation, 1000 ohms  66-2104340' 

844 Resistor, damping. 27,000 ohms  66-3278340' 
845 Resistor, isolating, 10.000 ohms  66-3108340' 
846 Resistor, grid return, 470,000 ohms  66-4478340' 
R47 Resistor, d-c restorer load, 1 megohm  66-5108340' 
848 Resistor, a-v-c filter, 10.000 ohms  66-3108340' 
1149 Resistor, grid return, 470.000 ohms  66-4478340' 
850 Résistor, cathode bias, 68 ohms  66-0688340' 

851 Resistor, bleeder, 18,000 ohms, 10 watts ..33-1335-85 

Reference 
Symbol Description 

Service 
Part No. 

R52 Resistor, 8+ decoupling, 1000 ohms  66-2108340' 
853 Resistor, B+ decoupling, 330 ohms 66-1338340' 
R54 Resistor, grid return, 68,000 ohms  66-3688340' 
R55 Resistor, voltage divide', 22.000 ohms  66-3228340' 
856 Resistor, 8+ dropping, 10,000 ohms  66-3108340' 
857 Resistor, decoupling, 47 ohms  66-0478340' 
858 Resistor filament dropping, 4.7 °limb  66-9478340' 
R59 Resistor, bass compensating, 47.000 

ohms  66-3478340' 

860 Resistor, decoupling, 10,000 ohms  66-3108340' 
861 Resistor, detector load, 47,000 ohms  66-3478340' 
862 Potentiometer, VOLUME control, 2 

megohms, tapped at 1 meqohm  33-5564-1 
R63 Resistor, grid return, 4.7 megohms  66-5478340' 
R64 Resistor, screen dropping, 560,000 

ohms  66-4564340' 
865 Resistor, plate load, 47,000 ohms  653474340' 
866 Resistor, grid return, 1 znegohm  66-5108340' 
867 Resistor, cathode bias, 560 ohms  66-1564340' 
868 Resistor, 8+ decoupling, 1900 ohms  33-3435-15 
869 Resistor, limiting, 56 ohms  66-0568340' 
870 Resistor, voltage divider, 220,000 ohms _66-4224340' 
871 Potentiometer. FOCUS control, 500 ohms  33-5547-5 
872 Resistor, bias divider. 12 ohms  66-0125340' 
873 Resistor, bias divider. 12 ohms  66-0125340' 
R74 Resistor, bias filter, 47,000 ohms  66-3478340' 
R75 Resistor, B4- dropping. 5600 ohms  66-2564340' 
876 Resistor, B+ dropping, 5600 ohms  66-2564340' 
R77 Resistor, B+ dropping. 5600 ohms  66-2564340' 
878 Resistor, 8+ decoupling, 270 ohms  66-1274340' 
879 Resistor, grid return, 470,000 ohms  66-4478340' 
880 Resistor, plate load, 10,000 ohms  66-3104340' 
881 Resistor, B-+ decoupling, 5100 ohms  33-1335-18 
882 Resistor, grid return, 4.7 megohms  66-5478340 
R83 Resistor. video filter. 10,000 ohms  66-3108340' 
884 Resistor, voltag ,-. divider, 3300 ohms  66-2338340' 
885 Resistor, voltage divider. 6800 ohms  66-2688340' 
886 Resistor, plate load, 56,000 ohms  66-3564340 
887 Resistor, decoupling, 100,000 ohms  66-4108340' 
R88 Resistor, integrating, 8200 ohms  652828340' 

889 Resistor, integrating, 8200 ohms  66-2828340' 
890 Resistor, integrating. 22.000 ohms  66-3228340' 
891 Resistor, limiting, 1 megohm  66-5108340' 
892 Potentiometer assembly, dual  33-5563-3 
R92A Potentiometer, VERT. HOLD control, 

1 megohm 
R92B Potentiometer, HORIZ. HOLD. control, 

50.000 ohms 
893 Resistor, limiting, 100,000 ohms  66-4108340' 
894 Resistor, grid limiting, 68,000 ohms  66-3688340' 
895 Resistor. grid limiting. 10.000 ohms  66-3108340' 
896 Potentiometer, HEIGHT control, 2.5 

megohms  33-5565-10 
897 Resistor, limiting, 10,000 ohms  66-3108340' 
898 Resistor, sweep charging, 470,000 ohms _66-4474340' 
899 Resistor, sweep shaping, 3900 ohms  66-2398340' 
8100 Resistor, grid return. 2.2 megohms  66-4228340' 
8101 Resistor. limiting, 1000 ohms  66-2108340' 
8102 Potentiometer. VERT. LIN. control, 

5000 ohms  33-5546-10 

8103 Resistor, damping, 1000 ohms  Part of Z4 
8104 Resistor, damping, 1000 ohms  Part of Z4 

8105 Resistor, grid return. 1 megohm  66-5108340' 
8106 Resistor, video filter. 4700 ohms  66-2478340' 
8107 Resistor, cathode bias, 1200 ohms  66-2124340' 

8108 Resistor, plate load, 10,000 ohms  66-3108340' 
8109 Resistor, plate load. 3900 ohms  66-2398340' 
R110 Resistor, 8+ decoupling, 33,000 ohms  66-3334340' 

R111 Resistor, grid return. 560.000 ohms  66-4568340' 
R112 Resistor, filter, 8200 ohms  66-2828340' 
8113 Resistor. filter, 180,000 ohms  66-4188340' 
8114 Resistor, grid return. 100,000 ohms  66-4108340' 

8115 Resistor, cathode return, 100,000 ohms  66-4108340' 
8116 Resistor, grid filter. 3.3 megohms  66-5338340 

MODEL 50-T1i 1/13, 
Code 122 6

£
-
9
 
3
9
V
d
 A

I.
 O
D
1
1
H
d
 

John F. Rider 



Reference 
Symbol 

REPLACEMENT PARTS LIST (Cont.) 
Service Reference 

Description Part No. Symbol 

R117 Resistor, damping, 10,000 ohms  66-3108340* 14 
R118 Resistor, sweep charging. 68,000 ohms - 66-3688340 Ts 
R119 Resistor, sweep feedback. 220,000 ohms -66-4228340' TI 
R12C Resistor, sweep feedback. 560,000 ohms -66-4568340' Ty 
R121 Resistor. BA- decoupling. 10.000 ohms  66-3108340* Tg 
R122 Resistor, voltage divider. 82.000 ohms - 66-3824340' Tg 
R123 Resistor, tempeiature compensating, 

42,000 ohms  33-1342-2 TC11 
R124 Resistor, parasitic suppressor, 100 ohms -66-1108340' through 
R125 Resistor, grid return, 330,000 ohms  66-4334340' TC12 
R126 Resistor, cathode bias. 100 ohms  66-1105340' TC13 
19127 Resistor, screen dropping, 3900 ohms  66-2395340' TC14 
R128 Potentiometer, DEFLECT. control, IC 15 

10.000 ohms  33-5546-18 TC16 
R129 Resistor, diode return. 2 megohms  33-1338 TC17 
R130 Resistor, isolating, '1000 ohms  66-2108340' TC18 
R131 Resistor, damping. 15,000 ohms  66-3158340' TC19 
R132 Resistor, shaping, 820,000 ohms  66-4828340* TC20 
R133 Resistor, decoupling, 3300 ohms  66-2338340' TC21 
R134 Resistor, cathode bias. 330 ohms ....Part of 76-4402-5 TC22 
R135 Resistor, beat suppressor. 330 ohms  66-1338340' TC23 
R136 Potentiometer. CONTRAST control TC24 

2000 ohms  33-5546-33 TC25 
S I Switch, power OFF-ON  Part of 1162 TC26 
S2 Switch, aerial  Part of 76-4402-5 TC27 
S2A Switch, aerial p:imary  . Part of S2 TC28 
S2B Switch, aerial grounding  Part of 52 TL1 
S2C Switch, aerial secondary  Part of S2 W1 

S3 Switch, PHONO-TELEVISION  42-1893-1 WS1 
S3A Switch, audio switching  Part -of S3 Z1 
S3B Switch, sweep disabling  Part of S3 Z2 

T1 Transformer, 1-f aerial input  Part of 76-4402-5 Z3 
12 Transformer, h-f aerial input  Part of 78-4402-5 Z4 
13 Transformer. r-f  Part of 76-4402-5 ZS 

Description 

MISCELLANEOUS 
Service 
Part No. 

Cabinet, mahogany  10766-2 
Cabinet. blonde  10766-3 
Cabinet Hardware and Parts 

Back  54.7712-2 
Baffle, masonite, speaker  219190 
Brace, picture tube  56-5581-15FA3 
Catch, bullet, blonde  45-6002-1 
Catch, bullet, mahogany  45-6002 
Chain, bead, back  76-3527 
Coupler, AERIAL TUNING shaft  54-4748 
Cup, back  56-5171-51131 
Dour, drop, blonde  45-6545 
Door, drop, mahogany  45-6536 
Frame, picture. blonde  45-6547 
Frame, picture, mahogany  45-6538 
Hinges, knife (one pair)  56-5765-1 
Knob, AERIAL TUNING  54-4750 
Knob, BRIGHTNESS control  54-4703 
Knob, CHANNEL SELECTOR  54-4706 

Knob, CONTRAST control  54-4703 
Knob, FINE TUNING control  54-4701 

Knob. HORIZ. HOLD control  54-4707 
Knob, VERT. HOLD control  54-4699 

Philco Model 50-T1443, Code 123, is a consolette-

type television receiver with a 12-inch picture tube, a 
wide mask, and a built-in , aerial. Provision is made 

for the connection of an external aerial, if required. 
For service information on this model, use Philco Ser-
vice Manual PR- 1774 in conjunction with this supple-

ment. 

The cabinet, built-in aerial, and aerial-tuning network 

of Model 50-T1443, Code 123, are identical to those 
of Model 50-T1443, Code 122. The chassis is similar 
to the chassis of Model 50-T1443, Code 122, but has a 

different tuner unit and minor circuit changes. The 
schematic diagram of the new tuner unit is shown in 

Service 
Description Part No. 

Transformer, power  32-8391 
Transformer, audio output  32-8356 
Transformer, vertical blocking oscillator .... 32-8304-3 
Transformer, horizontal blocking oscillator  32-4367 
Transformer, horizontal-sweep output  32-8398-1 
Transformer. vertical-sweep output  32-8405-1 
Terminal board, aerial input  Part of 76-4402-5 

Tuning core. oscillator  Part of 76-4402-5 
Tuning core  Part of 1.44 
Tuning core  Part of 1.45 
Tuning core  Part of L48 
Tuning core  Part of L47 
Tuning core  Part of 1.48 
Tuning core  Part of 1.49 
Tuning core  Part of L50 
Tuning core  Part of 1.51 
Tuning core  Part of L52 
Tuning core  Part of L54 
Tuning core  Part of 1.36 
Tuning core  Part of L39 
Tuning core  Part of 1.41 
Tuning core  Part of '17 
Tuning core  Part of L67 
Tuning core  Part of 1.43 
Transformer assembly, line  Part of Z5 
Line-cord-and-plug assembly  41-3865 
Wafer-switch-and-plate assembly ....Part of 76-4402-5 
Transformer assembly. 2nd sound-i-f  32-4236 
Transformer assembly. FM detector  32-4317 
Focus-coil assembly  76-2622-3 
Deflection-coil assembly  32-9622 
Loop assembly, aerial tuning  76-5413 

Service 
Description Part No. 

Knob. VOLUME control  54-4703 
Panel assembly, AERIAL TUNING  76-5399 
Panel, instrument, blonde  45-6546 
Panel, instrument. mahogany  45-6537 
Plate, strike. blonde  45-6003-1 
Plate, strike. mahogany  45-6003 
Pull, door, blonde  56-7210-1 
Pull, door, mahogany  56-7210 
Shaft, AERIAL TUNING control  54-4747 
Window  54-7595-1 

Cable assembly, high voltage  41-3771-3 
Cable assembly, picture tube  41-3772 
Cord, drive (25-foot spool)  45-8750 
Frame assembly. picture-tube mounting  78-3938 
Holder. fuse  76-4519 
Nut, mounting-frame assembly  56-4633 
Plate, high-voltage insulator base  54-4578 
Shield assembly, high voltage  76-3841 
Shield, miniature tube  56-5629FA3 
Socket. Loktal tube  27-6138 
Socket 7-pin miniature tube  27-6226 
Socket, 9.pin miniature tube  27-6203-5 
Socket, octal tube  27-6174 
Socket. 1B3GT octal tube  27-6174-5 

figure 2. Other circuit differences between the two 

codes are as follows: 

1. R133 is changed from 3300 ohms to 330 ohms, 

Part No. 66-1338340. 

2. A 470-ppl. condenser, Part No. 62-147001001, is 
added between the a-v-c lead to the tuner and ground. 

3. C80B, R75, R76, and R77 are removed. 

4. Pin 6 of the audio-output tube is connected to 

pin 4 instead of the 150-volt B+ supply. This connec-

tion supplies a higher voltage at pin 6 for Philco 
Booster TB-2. 
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Figure 2. Tuner Unit for Model 50-T1443, Code 

CHECKING AND ADJUSTING THE 

BUILT-IN-AERIAL TUNING NETWORK 

By rotating the AERIAL TUNING control, it should 
be possible to tune the buik-in aerial system to reson-
ance with the video carrier frequency of each channel 
except Channel 6. For Channel 6 a resonant condition 
should be approached. 

To check the built-in aerial system, use the following 
procedut : 

1. Connect a dipole through a 72-ohm coaxial cable 
to the output of an AM signal generator having a band 
range that covers the television channels. 

2. Connect a 20,000-ohms-per-volt voltmeter to pin 
3 of the ALIGN TEST jack, J4. 

3. Set the CHANNEL SPLECTOR to Channel 2, 
and the FINE TUNING control to the middle of its 
range. 

4. Place the dipole near the back of the receiver, 
and set the signal generator for a modulated output at 
the video carrier frequency of Channel 2. Adjust the 
signal-generator attenuator for an output that will just 
give an indication on the meter. 

5. Turn the AERIAL TUNING control for a maxi-
mum reading on the voltmeter. When maximum read-
ing is obtained, the AERIAL TUNING control should 
not be in either its maximum clockwise position or 
maximum counterclockwise position. 

6. Repeat the above steps for Channels 3 through 
13. For all channels, except Channel 6, peak readings 
should be obtained on the meter when the AERIAL 
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TUNING control is set at positions other than its maxi-
mum clockwise or maximum counterclockwise position. 
For Channel 6, a peak reading should be approached. 

If a peak reading cannot be obtained on each channel 
(except Channel 6) in the low-frequency band, the 
long section of the loop assembly, to which the 300-
ohm line is attached, may be pushed together or bowed 
out to obtain peaking. 

If a peak reading cannot be obtained on each channel 
in the high-frequency band, the two loops adjacent to 
the 4ERIAL TUNING condenser may be pushed to-
ward each other or fanned out to obtain peaking. 

After the above adjustments have been made, it still 
may not be possible to obtain peak meter readings when 
the AERIAL TUNING control is set at positions other 
than its maximum clockwise or maximum counterclock-
wise position. If this is the case, it is suggested that 
the AERIAL TUNING condenser be replaced. 

LOCAL-OSCILLATOR ADJUSTMENT 

The procedure for adjusting the local oscillator is as 
follows: 

1. Turn the CHANNEL SELECTOR to Channel 2, 
and set the FINE TUNING control to the middle of 
its range. 
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2. Connect a 20,000-ohms-per-volt voltmeter, through 
the FM TEST jack adaptor ( figure7), to the FM TEST 
jack. 

3. Connect an accurately calibrated AM signal gen-
erator to the aerial-input terminals of the receiver. Set 
the signal generator for a modulated signal at the 
frequency of the sound carrier of Channel 2. 

4. Adjust the oscillator tuning core for zero reading 
on the voltmeter. The tuning cores may be adjusted, 
with the chassis in the cabinet, by removing the CHAN-
NEL SELECTOR and FINE TUNING knobs and in-
serting a long thin screwdriver, such as Philco Part 
No. 45-6354-2, through the slut in the cabinet. DO 
NOT TURN THE TUNING CORE IN TOO FAR 
or it will be turned beyond the limit of the threads of 
the coil form and be lost. 

5. Repeat steps 1 through 4 for Channels 3 through 
13, in order. 

REPLACING TUBES IN THE TUNER 

UNIT 

Whenever it becomes necessary to replace a tube in 

the tuner unit, it is suggested that several be tried in 

order to obtain one which has similar interelectrode 

capacity, to prevent a change in tuner alignment. The 

picture quality and oscillator fine tuning range should 

be observed while selecting the tube. 

ALIGNMENT 

The tuner alignment procedure in PR- 1774 is not 

applicable to Model 50-T1443, Code 123. 

The i-f alignment procedure in PR- 1774 is applicable 

to Model 50-T1443, Code 123, except for the following 

changes: 

1. TC2-T should be adjusted wherever TC13 is 

mentioned. 

2. The grid of the 6J6 mixer tube is pin 5 instead 

of pin 1. 

3. C8-T connects directly to the mixer grid of 

Model 50-T1443, Code 123, and the mixer jig snaps 

over this trimmer. Shape the mixer jig, described in 

PR- 1774, so that it fits C8-T, which is smaller in dia-

meter thail C13 in Model 50-T1443, Code 122. 

REPLACEMENT PARTS LIST 
Reference Service 
Symbol Description Port No. 

CI-T Condenser, fixed padder, 5 µµf.  30-1224-5 
C2-T Condenser, trimmer, 

.5 µµf. to 3 µµf.  Part of 76-5411-3 
C3-T Condenser, trimmer, 

r-f amplifier plate  Part of 76-5411-3 
C4-T Condenser, filament by-pass, .001 µf. ..... 45-3505-52' 
C5-T Condenser, screen by-pass, 120 µµf. .... 60-10125237' 
C6-T Condenser, decoupling, .001 µf. 45-3505.52' 
C7-T Condenser, r-f by-pass, 100 µa.  62-215001011' 
C8-T Condenser, trimmer, mixer grid  Part of 76-5411-3 
C9-T Condenser, fixed trimmer, 10 µµf.  62-010009001' 
ClO.T Condenser, d-c blocking, 20 µµf.  60-00205307 
C11-T Condenser, trimmer, oscillator grid Part of 76-5411-3 
C12-T Condenser, filament by-pass, .001 µf. 45-3505-52' 
C13-T Condenser, fixed trimmer, 10 µµf.  62-010009001' 
C14.T Condenser, FINE TUNING control . Part of 76-5411-3 
C15-T Condenser, d-c blocking, 120 yd.  60-10125237' 
¡I-T Jack, TUNER TEST  Part of 76-5411-3 
L1A.T Coil, aerial  Part of Z1-T 
LIB-T Coil, r-f amplifier grid  Part of Zl.T 
L2-T Coil, filament choke  32-4112-15 
L3A-T Coil, r-f amplifier plate  Part of Z2-T 
L3B.T Coil, mixer grid  Part of Z2-T 
L3C-T Coil, oscillator  Part of Z2-T 
L4-T Coil, filament choke  32-4112-15 
L5-T Coil, mixer plate  Part of 76-5411-3 
RI-T Resistor, grid return, 3900 ohms  66-2398340' 
112-T Resistor. a-v-c filter, 47,000 ohms ... .......... 66-3478340' 
R3-T Resistor, plate load, 10,000 ohms _... ...... 66.3108340' 
R4.T Resistor, decoupling, 2200 ohms ...... ......... 66.2228340' 
R5.T Resistor, grid, 4700 ohms  66-2478340' 
R6-T Resistor, grid return, 220,000 ohms  66-4228340' 

Reference Service 
Symbol Description Part No. 

117-T Resistor, grid return, 10,000 ohms  66-3108340' 
R8-T Resistor, damping, 15,000 ohms 66-3158340' 
119-T Resistor, decoupling, 4700 ohms . _ 66-2478340' 
TC1-T Tuning core, oscillator  Part of Z2-T 
TC2-T Tuning core, mixer-plate coil  Part of L5-T 
ZI-T Coil assembly, aerial and r-f 

Channel 2  32-4428.2 
Channel 3  32-4428-3 
Channel 4  32-4428.4 
Channel 5  32-4428-5 
Channel 6  32-4428-6 
Channel 7  32.4428-7 
Channel 8    32-4428-8 
Channel 9  32-4428.9 
Channel 10  32-4428-10 
Channel 1.1  32-4428-11 
Channel 12  32-4428-12 
Channel 13  32-4428-13 

Z2-T Coil assembly, mixer and oscillator 
Channel 2  32-4429-2 
Channel 3  32.4429-3 
Channel 4  32-4429-4 
Channel 5  32-4429-5 
Channel 6  32-4429-6 
Channel 7  32-4429.7 
Channel 8  32-4429-8 
Channel 9  32-4429-9 
Channel 10  32-4429-10 
Channel 11  32-4429-11 
Channel 12    32.442942 
Channel 13  32.4429-13 

Tuner assembly, with coils  76-5411-3 

TELEVISION CARRIER FREQUENCIES 

CHANNEL BAND WIDTH 
(mc.) 

VIDEO CARRIER 
 FREQUENCY 

(mc.) 

SOUND CARRIER 
FREQUENCY 

(mc.) 

2 54-60 55.25 59.75 

3 60-66 61.25 65.75 

4 66-72 67.25 71.75 

5 76-81 77.25 81.75 

6 82-88 83.25 87.75 

7 174-180 175.25 179.75 

8 180-186 181.25 185.75 

9 186-192 187.25 191.75 

10 192-198 193.25 197.75 

11 198-204 . 199.25 203.75 

12 204-210 205.25 209.75 

13 210-216 211.25 215.75 

PREPRODUCTION AND PRODUCTION CHANGES IN PHILCO MODELS 

50-11443, CODE 122; 50-11443, CODE 123 

CORRECTIONS TO SERVICE MANUAL PR-1774 

1. In figure 4 of Service Manual PR- 1774, the word-

ing. "PLUG IS SHOWN WITH THE PRONGS 

PCINTING AWAY" should read "PRONG-END 

VIEW." 

2. In the Replacement Parts List, the description for 

C85 should read "Condenser, electrolytic, 4-sec-

tion." The Service Part No. should be 30-2570-10. 

3. In the schematic diagram, the following changes 

should be made: 

a. R61 should be connected across C41 instead 

of between pins 5 and 7 of the FM detector. 

b. The reference symbol for the CONTRAST 

control should be R136 instead of R134. 

c. The power socket should be J7 instead of JI. 

d. The reference symbols for C32 and C35 

should be reversed. 

PREPRODUCTION CHANGE IN MODEL 50-11443, 

CODE 123 

Between the time of the printing of Service Manual 

PR- 1800 and the time of first production of Model 

50-T1443, Code 123, L7I was removed and reconnected 

in series with the lead between Cl5T and the junction 

of C21 and L45. The junction of C22 and L45 was 
then connected directly to pin 1 of the first video-i-f 

amplifier. 

VOLUME 
OFF-ON 

® 

o 
TP9 691 
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The above models may be microphonic if their chassis 

do not float freely on the chassis shock mounts. When 

the receiver is placed in operation, the chassis-mounting 
bolts should be loosened, and all chassis-packing strips 
should be removed. 

Partial Top View of Models 50-T1443, 

Code 122, and 50-11443, Code 123, Showing 
Components Located in High-Voltage Cage 

RUN NO. DESCRIPTION OF CHANGE REASON FOR CHANGE 

1Z In early production of run IZ, the unused (triangle) section of C80 and 
the unused (half-moon) section of C85 were added in parallel across R51. 
In later production of run 1Z, the unused (triangle) section of C80 and the 
unused (square) section of 070 were added in parallel across R51. 

To reduce vertical-sweep-generator 
feedback into B-I- supply. 

RUN NO. DESCRIPTION OF CHANGE REASON FOR CHANGE 

2 Pin 6 of audio-output tube disconnected from 160-volt B+ supply and re- 
connected to pin 4 of audio-output tube. 

To supply higher B+ voltage for 
Philco Booster TB-2. 

1Z 
22 
3 

Two unused (triangle and plain) sections of C80 were connected in pasallel 
across R51. Runs 2Z and 3 also incorporate the change made in run 2. 
Run 12 does not incorporate the change made in run 2. 

To reduce vertical-sweep-generator 
feedback into B+ supply. 

4 C.92B disconnected and replaced with unused (half-moon) section of C85. To provide condenser with higher 
voltage rating in HEIGHT-control 
circuit. 

Bottom View of Models 50-T1443, Code 122, and 50-11443, Code 123, Showing Locations of Components 
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PRODUCTION CHANGES IN I-F STRIP FOR MODELS 

50-71443. CODE 122; 50-71443. CODE 123 

RUN NO. DESCRIPTION OF CHANGE 
REMOVED 
PART NO. 

ADDED 
PART NO. 

REASON FOR 
CHANGE 

2 2200-ohm resistor (11135•) added in series with lead 
between function of C41 and pin 2 of 13 and junction 
of C42 and pin 7 of FM-detector tube. 

66-2228340 To reduce harmonic 
beat. 

2Z 
I 

R135* changed from 2200 ohms to 330 ohms. 

.. 1 

66-2228340 66-1338340 • To facilitate sound-i-f 
alignment. 

• The schematic diagram in Service Manual PR- 1774 shows 8135 as 330 ohms (the value used in runs 2Z and 3), rather than 2200 
ohms (the original value used in run 1). 

PRODUCTION CHANGES IN MODEL 50-T1443, CODE 123 

RUN 
NO. DESCRIPTION OF CHANGE 

REMOVED 
PART NO. 

ADDED 
PART NO. 

REASON 
FOR CHANGE 

5 180-microhenry peaking coil added in series 
with lead between R40 and junction of L56 
and R44. 

32-4143-5 To improve picture 
quality. 

5 6800-ohm resistor added between ground and 
junction of R136 and R36. 

66-2688340 To improve picture 
quality. 

5 R36 changed from 47 ohms to 10 ohms. 66-0478340 66-0108340 To improve picture 
quality. 

5 R2,f400-ohm resistol added between screen 
(rip i) nt ‘ n!e..).ontrui tulle and growati. 

66-3824340 To improve picture 
quality. 

5 15,000-ohm resistor added across R40 and 
R41. 

66-3154340 To improve picture 
quality. 

PRODUCTION CHANGES IN MODEL 50-T1443, CODE 123 (Cont.) 

RUN 
NO. 

DESCRIPTION OF CHANGE. 
REMOVED 
PART NO. 

ADDED 
PART NO. 

REASON 
FOR CHANGE 

5 C69 changed from .0033 pf. to 680 ilisf• 45-3505-55 60-10685401 To improve picture 
quality. 

6 R-f choke added in series with lead between 
R60 and junction of R47 and C32. 

32-4061-2 To reduce beat in-
terference. 

6 R32 removed. L53 removed and replaced 66-3478340 62-110009001 To reduce beat in-
with 10-microhenry choke. L53 connected in 
series with lead to ungrounded end of R29, 
between R29 and junction of L69 and pin 3 
of J4. 100-ygf. condenser added between pin 

32-4143-10 terference. 

2 of J4 and ground. These changes were in-
corporated by replacing the -entire i-f strip 
with another strip. 

6 470- of. condenser added between ground and 
junction of R136 and R130. 

62-147001001 To reduce beat in. 
terference. 

MODEL 50-T1443, CODE 123 

RUN NO. DESCRIPTION OF CHANCE 
REMOVED 
PART NO. 

ADDED 
PART NO. REASON FOR CHANCE 

62 
and 
7 

RI 14 changed from 100,000 ohms 
to 82.000 ohms. 

66-4108340 66-3828340 To center HORIZ. HOLD control. 

CORRECTIONS AND CHANGES IN REPLACEMENT PART NUMBERS 
MODEL 50-T1443, CODE 122 

The following changes should be made in the Replacement Parts List 

REFERENCE SYMBOL 

OR DESCRIPTION 
PUBLISHED 

PART NO. 
NEW OR CORRECT 

PART NO. 

C81 45-3505-36 45-3505-30 

C101 61-6108 61-0108 

C105 60-20155314 60-20155014 

J4 27-3772-6 27-6180 

J8 27-6180 27-6174-4 

J9 41-3860-1 41-3860 

R23 66-2518340 66-2518240 

RI23 33-1342-2 33-1343-2 

Frame, picture, blond 45-6547 45-6549 

Hinges, knife ( one pair) 56-5765-1 56-5765 

50-T1443, CODE 122 AND 123 

Correction of Part Number 

Four-section electrolytic condenser, 40-20-10-10 pi., 
all 475 working volts, used in the above models, should 
have the part number of 30-2570-41 instead of 
30-2570-8. 

MODEL 50-T1443, CODE 123 
TB2 Booster Connections 

Early production receivers of the above model did 

not have the audio-tube socket wired to supply B volt-

age to 41-3963 booster adaptor. If a booster is re-
quired in one of these receivers, pin 6 and pin 4 of the 

audio-output ( 6K6GT) tube should be wired to-

gether. It may be determined whether this jumper 

is necessary by taking a voltage reading from pin 6 to 

ground. 

MODELS 50-T1443, ALL CODES 

A-C Line Fuse Failure 

Under certain operating conditions, the 5-ampere 
line fuse may blow, due to line surges, although the re-
ceiver may be operating normally. 

Investigation has revealed that a 3.2-ampere, delayed-
action fuse will provide the required protection, and 
will not blow when surges occur. 

If the receiver blows the 3.2-ampere, delayed-action 
fuse, trouble-shoot the receiver before trying another 
fuse. 

The Philco Part No. of the delayed-action fuse is 
45-2656-14. 

SUPPLEMENTARY ALIGNMENT INFORMATION 

FOR MODELS 5041443. CODE 123 

When the video-i-f stages of the above r.els are 

being aligned, better results may be obtained if bias 

is applied to the a-v-c bus only during the adjustment 
of the tuning core of the mixer-plate coil and during 
the adjustments that affect the over-all video-response 
cu rve. 

I )uring alignment. the ALIGN TEST jack adapter, 

shown in the service manuals should not be used. The 

vertical input of the oscilloscope should be connected 

directly to pin 3 of the ALIGN TEST jack. When 
adjusting the tuning core of the mixer-plate coil and 

when making adjustments to obtain the over-all response 

curve, connect a short piece of wire between pins 1 and 
2 of the ALIGN TEST jack. Such a jumper applies 

a bias of -3 volts to the a- v-c bus. 

To facilitate connections to the ALIGN TEST jack, 

a 3-prong plug, Philco Part No. 27-4787, with a short 

wire soldered in each prong, may be used. 

MODEL 
Codes 122, 12 -3 L
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SPECIFICATIONS 
CABINET 

Model 50-T1477—Modern style, console type, 
matched-crotch mahogany finish 

Model 50-T1478—Modern style, console type, wal-
nut finish 

Model 50-T1479—Modern style, console type, 
broken-stripe mahogany finish 

Model 50-T1481—Modern style, console type, blonde 
finish 

Model 50-T1482—Hepplewhite style, console type, 
mahogany finish 

CIRCUIT—Combination AM-FM radio superhetero-
dyne and television superheterodyne 

RECORD PLAYER 

Model 50-T1477—M-12C ( provision for external 45 
r.p.m. record player) 

Model 50T1478—M-20 
Model 50-T1479--M-20 
Model 50-T1481—M-20 
Model 50-T1482—M-20 

TELEVISION TUNING-12-position turret tuner; 
fine-tuning control of local oscillator 

AUDIO OUTPUT-5 watts 

FREQUENCY RANGE 

Television—Channels 2 to 13 
AM radio-540 kc. to 1620 kc. 
FM radio-88 mc. to 108 mc. 

INTERMEDIATE FREQUENCY 

Television video carrier-26.6 mc. 
Television sound carrier-22.1 mc. 
AM radio-455 kc. 
FM radio-22.1 mc. 

AERIAL 

Television—Built-in broad-band dipole, and provi-
sions for external aerial, if necessary 

AM radio—Built-in loop aerial 
FM radio—Uses television aerial 

TELEVISION TRANSMISSION LINE ( for external 

aerial )-300-ohm twin-wire leadin ( balanced) or 

SCHEMATIC .   

SPECIFICATIONS   

TOP VIEW — TUBE LAYOUT. .   

TRIMMER LOCATIONS  
VOLTAGE MEASUREMENTS . 

WAVEFORMS .  

PAGE 

50 
44 
48 
48 
50 
47 

72-ohm coaxial cable ( unbalanced) in areas of high 
interference 

OPERATING VOLTAGE-110 volts to 120 volts, 60 

cycles, a.c. 

POWER CONSUMPTION 

Television-250 watts 
Radio-220 watts 

TUBE COMPLEMENT 

LOKTAL OCTAL MINIATURE C.R.T. 

2-7N7 1-1B3GT 5-6BC5 1-12LP4 

1-7E7 1-6BG6G 2--6AL5 

1-7C5 1-6Y6G 1-12AU7 

1-7R7 1-6V6GT 3-6AU6 

1-5Y3GT 1-6BA6 

1-5U4G 1-6BE6 

1-6W4GT 1-12AT7 

1-6J6 

CIRCUIT DESCRIPTION 
Philco Models 50-T1477, 50-T1478, 50-T1479, 

50-T1481, and 50-TI482 are combination television 
receivers, AM-FM radios, and phonographs in console 
cabinets. The radio-television chassis of these models 
are similar. The cabinets differ from each other in 
styling and finish. 

The phonograph section of Model 50-T1477 uses 
an M- 12C Automatic Record Player designed with 
two tone arms and two turntable speeds, for use with 
long-playing and standard records. Refer to PR- 1600 
for complete service information on the M- 12C Auto-
matic Record Player. Provision is also made for the 
connection of an external phonograph having a turn-
table speed of 45 r.p.m. The phonograph section of 
the other four models employs an M-20 Automatic 
Record Player, which has three turntable speeds and 
accommodates all types of records. Refer to PR- 1731 
for complete service information on the M-20 Auto-
matic Record Player. 

All models feature a built-in television and FM-
radio aerial, a built-in AM-radio aerial, a 12-inch 
picture tube, and a wide mask. 

The television radio-frequency section is built on a 
subchassis, and incorporates a 6BC5 or 6AG5 S tube as 
an r-f amplifier and a 6J6 tube as a mixer and local 
oscillator. Refer to PR- 1803 for complete service in-
formation on the 12-position turret tuner. 

Four 6BC5 tubes are used as video-i-f amplifiers, and 
a 6AL5 tube is used as a video detector and a-v-c recti-
fier. The rectified video signal is amplified by a video 
amplifier using one section of a 12AU7, and a 7C5 
video-output stage. 

The television sound-i-f signal is taken from the 
cathode of the third video-i-f tube, and further ampli-
fication is obtained with a 6BA6 and 6AU6. A 6AL5 
tube is used as an FM detector, and a 6AU6 tube is 
employed as an audio amplifier which drives a 6Y6G 
audio-output stage. 

The television aerial also serves as an FM-radio 
aerial. A 6AU6 is used an an r-f amplifier for the 
FM-radio section, and a 12AT7 is used as a mixer and 
oscillator. The FM intermediate frequency is 22.1 mc. 

The AM-radio aerial consists of a built-in loop. 
For the AM-radio section, a 6BE6 tube functions as 
a mixer and oscillator. The AM intermediate fre-
quency is 455 kc. 

A 7R7 is used as a detector and a- v-c rectifier for 
the AM signals, and as an i-f amplifier for both the 
AM and FM-radio sections. The FM i-f signal from 
this stage is coupled to the television first sound i-f 
amplifier, and the television sound section completes 
the FM-radio circuit. The detected AM signal from 
the detector section of the 7R7 is fed to the television 
first audio amplifier. This stage, together with the 
audio-output stage, completes the AM-radio circuit. 

A portion of the composite video signal is taken 
:rom the video-output stage and is amplified by a 
sync preamplifier. A sync separator separates the sync 
pulses from the rest of the composite video signal. 
Another amplifier inverts these pulses to a positive 
polarity. The vertical-sync pulses are separated from 
the horizontal-sync pulses in an integrating network, 
and are applied to the grid of the vertical-blocking 
oscillator to control its frequency. The horizontal-
sync pulses are applied to the grid of the phase 
comparer. 

The vertical-sweep circuit consists of a conventional 
blocking oscillator and vertical-output stage. 

Horizontal-sweep voltage is generated by a block-
ing oscillator, the frequency of which is determined 
by the phase relationships of the horizontal-sync pulses 
and the horizontal sawtooth at the phase comparer 
grid. A 6BG6G amplifies the horizontal sweep which 
is applied across a 6W4GT damper tube to the hori-
zontal deflection coils. 

A 1B3GT tube is used as a high-voltage rectifier to 
supply high voltage for the second anode of the 

picture tube. A 5U4G and a 5Y3GT supply plate and 
screen voltages for the entire chassis. 

MODELS 50-T1477, 50 
T11478, 50-T1479, 50 

CONNECTING PHTI1L4C801 50-n)482 BOOSTER TB-2 

Provisions are made for connecting Philco Tele-
vision Booster, Model TB-2. 

Plug the booster power adapter ( Philco Part No. 
41-3963) into the audio output tube socket. Then 
plug the 6Y6G into the adapter. Pin 6 of the audio 
output socket is used as a tie point to supply the 
B-plus voltage to the booster. Pins 2 and 7 furnish 
the filament power and B-minus connection. 

BUILT-IN TELEVISION AERIAL 

The built-in television aerial consists of a broad-
band dipole of metal foil, mounted inside the cabinet 
on the top, and a tuning and impedance-matching 
network. This aerial covers all channels, and is tuned 
for each channel by adjusting the AERIAL TUNING 
control located on the front of the receiver, near the 
top of the cabinet. 

A 300-ohm line couples the tuning network to the 
aerial-input terminals of TB1. This line should be 
disconnected from the aerial terminals so that an ex-
ternal aerial may be used if required. 

HORIZONTAL HOLD ADJUSTMENT 

Ordinarily, the range of the HORIZ. HOLD control 
potentiometer is sufficient to compensate for normal 
variations and provide horizontal hold control. If, 
for some reason, such as replacement of tubes or com-
ponents, it becomes necessary to make further hold 
adjustments, the following procedure is recommended: 

I. Preset the adjustments as follows: 

a. Lockin trimmer C80A-1/2  turn counterclock-
wise from the maximum clockwise position. 

b. Range trimmer C80B-1 1/2  turns counter-
clockwise from the maximum clockwise 
position. 

c. Drive trimmer C80C two turns counterclock-
wise from the maximum clockwise position. 

d. HORIZ. HOLD control to approximate cen-
ter of its range. 

2. Tune in a station, and adjust TC14 until the 
picture is brought into sync. 

3. Adjust the CONTRAST control for normal 
contrast. 

4. Turn the HORIZ. HOLD control fully clockwise. 

5. Adjust TCI4 until 8 to 10 stationary bars appear, 
sloping downward from the left side of the picture 
tube. If this cannot be accomplished, turn C8OB 
another full turn counterclockwise, and repeat this 
step. 

6. Turn the HORIZ. HOLD control counterclock-
wise until the picture is brought into sync; continue 
to rotate this control until the picture falls out of 
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sync. In some cases, the picture will not go out of sync, 
even though the HORIZ. HOLD control is turned to 
its extreme counterclockwise position. If this is the 
case, momentarily short the aerial terminals. When 
the picture reappears, it will be out of sync. 

7. Slowly turn the HORIZ. HOLD control clock-
wise, and note the change in the number of blanking 
bars appearing on the picture tube. The number of 
bars should decrease as sync is approached. Just before 
the picture fallç into sync; there should he 31/) to 41/1 
bars sloping upward from the left side of the picture 
tube. If there are more than 41/2  bars, turn C80A 
another 1/4 turn clockwise, and repeat steps 4, 5, 6, and 
7. If there are less than 31/2  bars, turn C80A another 
1/4  turn counterclockwise, and repeat steps 4, 5, 6, 
and 7. 

CHECKING AND ADJUSTING THE 

BUILT-IN-AERIAL TUNING NETWORK 

By rotating the AERIAL TUNING control, it 
should be possible to tune the built-in aerial system 
to resonance with the video carrier frequency of each 
channel except Channel 6. For Channel 6 a resonant 
condition should be approached. 

To check the built-in aerial system follow the pro-
cedure given below: 

1. Connect a dipole through a 72-ohm coaxial cable 
to the output of an AM signal generator which has a 
band range covering the television channels. 

2. Connect a 20,000-ohms-per-volt voltmeter to pin 
3 of the ALIGN TEST jack, J5. 

3. Set the CHANNEL SELECTOR to Channel 2, 
and the FINE TUNING control to the middle of its 
range. 

4. Place the dipole near the back of the receiver, 
and set the signal generator for a modulated output 
at the video carrier frequency of Channel 2. Adjust 
the signal-generator attenuator for an output that will 
just give an indication on the meter. 

5. Turn the AERIAL TUNING control for a maxi-
mum reading on the voltmeter. When maximum 
reading is obtained, the AERIAL TUNING control 
should not be in either its maximum clockwise or 
maximum counterclockwise position. 

6. Repeat the above steps for Channels 3 through 
13. For all channels, except Channel 6, maximum 
readings should be obtained on the meter when the 
AERIAL TUNING control is set at positions other 
than its maximum clockwise or maximum counter-
clockwise position. For Channel 6, a peak reading 
should be approached. 

If a peak reading cannot be obtained on each chan-
nel ( except Channel 6) in the low-frequency band, 
the long section of the loop assembly, to which the 
300-ohm line is attached, may be pushed together or 
bowed out to obtain peaking. 

If a peak reading cannot be obtained on each chan-
nel in the high-frequency band, the two loops 
adjacent to the AERIAL TUNING condenser may be 
pushed toward each other or fanned out to obtain 
peaking. 

After the above adjustments have been made, it still 
may not be possible to obtain maximum meter read-
ings when the AERIAL TUNING control is set at 
positions other than its maximum clockwise or maxi-
mum counterclockwise position. If this is the case, 
it is suggested that the AERIAL TUNING condenser 
be replaced. 

TELEVISION CARRIER FREQUENCIES 

CHANNEL CHANNEL 
LIMITS 
(mc.) 

VIDEO 
CARRIER 

FREQUENCY 
(mc.) 

SOUND 
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( mc.) 

(^1 
fri 

s
e
 

tr, %.„0
 

r, 
o
p
 
C
\
 
C
>
 
•
—
•
 

r
g
 

rf% 
 
.
—
i
•
 ,—
,
 
•
—
•
 

9
,
 

1
 

54-60 55.25 59.75 

60-66 61.25 65.75 

66-72 67.25 71.75 

76-82 77.25 81.75 

82-88 83.25 87.75 

174-180 175.25 179.75 

180-186 181.25 185.75 

186-192 187.25 191.75 

192-198 193.25 197.75 

198-204 199.25 203.75 

204-210 205.25 209.75 

210-216 211.25 215.75 

TELEVISION ALIGNMENT 
WARNING! Dangerous potentials are present in the receiver when it is operating and 

for a short time after it has been turned off. 

TELEVISION I-F ALIGNMENT 

GENERAL 
The intermediate frequencies for the television re-

ceiver are 22.1 mc. for the sound channel and 26.6 mc. 

for the video channel. Alignment of circuits operat-
ing at these high frequencies requires careful work-
manship and good equipment. The following pre-
cautions must be observed: 

1. The top of the work bench must be metallic, 
and the test equipment and television-receiver chassis 
must make a good metal- to-metal contact with the 
bench top. 

2. Never disconnect the picture tube, picture-tube 
yoke, or speaker while the receiver is turned on. 

3. Allow the receiver and test equipment to warm 
up for 15 minutes before starting the alignment. 

4. When aligning the receiver, it is possible to 
achieve optimum adjustment of all tuning cores when 
the tops of the adjusting screws are approximately 
1/4 inch above the coil mounts, and also when the tops 
of the adjusting screws are approximately 3/4 inch 
above the coil mounts. The tuning cores should be 
adjusted so that the tops of the adjusting screws are 
approximately 3/4 inch above the coil mounts. 

TEST EQUIPMENT REQUIRED FOR 

TELEVISION I-F ALIGNMENT 

The following test equipment is recommended for 
aligning the television i-f stages of the receiver: 

1. Philco Precision Visual Alignment Generator for 
Television and FM, Model 7008, or equivalent equip-
ment. 

2. A vacuum-tube voltmeter or a 20,000-ohms-per-
volt voltmeter. 

If separate signal generators and oscilloscope are 
used in place of Model 7008, these instruments should 
have the following characteristics: 

FM signal generator 

Deviation: ± 4 mc. 
Center-frequency range: 20 mc. to 30 mc. 
Sweep-sync output with either built-in or separate 
phase corrector. 

AM signal generator 

Carrier-frequency range: 20 mc. to 30 mc. 
Dial: Suitable for setting and resetting accurately 
to the frequencies specified in the TELEVISION 
I-F ALIGNMENT CHART. 

Oscilloscope 

Calibrated. 

Vertical sensitivity: 1 volt ( peak-to-peak) per 
inch, or better. 

When using a separate AM r-f signal generator to 
obtain marker pips, couple the output lead of this 
generator to the output lead of the FM signal gen-
erator, using just sufficient coupling to obtain a suit-
able marker pip. 

JIGS REQUIRED FOR TELEVISION 

I-F ALIGNMENT 
I-F Jig 

It is recommended that Philco I-F Alignment Jig, 
Part No. 45-1670, be used to couple the signal gen-
erator to the various video-i-f grids. The connections 
to these grids are available from the top of the chassis 
through small holes near the tube shields. To use 
this jig, slip the clamp over the shield, insert the 
probe end into the hole, and slide the jig downward 
until a good contact is made with the grid connection. 

In order to use the jig on the first video-i-f tube, it is 
necessary to remove the dial-light shield plate. Philco 
Cable, Part No. 45-1635, provides a convenient method 
of connecting the signal generator to the jig. 

Mixer Jig 

Figure 1 shows a jig that is recommended for 
coupling the signal generator to the mixer grid to pro-
vide short connections and good grounding. This jig 
is simply constructed from a straight-type hairpin 
(commonly called "bobbie pin"), a 1-inch length of 
1/4 -inch diameter spaghetti, and a short length of No. 
14 bus wire. 

Referring to figure 1, construct this jig as follows: 

1. File the enamel from the inside of the prongs 
and from the end of the hairpin. 

2. Bend the tips of the hairpin out at a slight angle 
and form the prongs at a point 3/8 inch from the tips 
as shown in figure 1. 

3. Slightly pinch the -end together and slip the 
spaghetti over the hairpin. 

4. Bend the bus wire as shown in figure 1. 

When the chassis is viewed from the side with the 
operating controls to the left, two holes will be seen 
on the side of the r-f tuner. The top hole is opposite 
the plate of C7 which connects directly to the mixer 
grid. 

Figure 1. Mixer Jig 

MODELS 50-T1477, 50-T1478, 
50-T1749, 50-T1481, 50-
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Figure 2. ALIGN TEST Jack Adaptor 

Figure 3. FM TEST Jack Adaptor 

To use this jig, insert the prong end into the hole 
opposite C7 until it snaps over the trimmer plate. 
Loosen the self-tapping screw which holds the front 
end of the tuner component cover plate. Slip the 
hook end of the bus wire under the screw head, and 
tighten the screw. Connect the ground lead of the 
signal generator to the bus wire, and the "hot" lead 
to the end of the hairpin. 

TELEVISION I-F ALIGNMENT 
PROCEDURE 

Before proceeding with the television i-f alignment, 
the following preliminary instructions should be 
observed. 

j RESISTORS 
100000 OHMS 

I PART NO 66-4108340 
I ( SELECTED FROM 

«j GROUP OF SEVERAL 
TO OBTAIN VALUES 
CLOSE TO EACH 
OTHER) 

1. Insert a 10,000-ohm resistor in series with the 
oscilloscope lead. 

2. If additional attenuation of the marker signal is 
required when using Visual Alignment Generator 
Model 7008, insert a 10,000-ohm resistor in series with 
the output lead. 

3. Preset the television controls as follows: 

a. CONTRAST control fully counterclockwise. 

b. VOLUME control for an audible signal. 
c. BRIGHTNESS control to give a dim raster. 

d. FINE TUNING control to the center of its 
range. 

4. Preset the tuning cores and trimmer condensers 

as follows: 

a. C21A and C21B fully clockwise. 

b. TC4 fully counterclockwise. 

c. TC7, TC8, and TC3 so that the top of the 
adjusting screw is approximately Vs inch 
from the top of the coil mount. 

MODELS 5o-T1477, 5o-
T1478, 5o-M79, 50-
Ti481, 5o-T1482 

5. During alignment, attenuate the signal-generator 
output to keep the output at the ALIGN TEST jack 
below 2 volts, peak-to-peak, and the output at the FM 
TEST jack below .5 volt, peak-to-peak. 

6. During the v-i-f and s-i-f alignment, index the 
turret tuner between channels. 

The television i-f stages of the receiver should be 
aligned according to the instructions given in the 
TELEVISION I-F ALIGNMENT CHART. 

TELEVISION I-F ALIGNMENT CHART 

STEP 
SIGNAL- 

GENERATOR 
CONNECTION 

OUTPUT- 
INDICATOR 
CONNECTION 

SIGNAL-
GENERATOR 
SETTING 

ADJUSTMENT 
INSTRUCTIONS 

1 Connect output of AM 
signal generator through 
i-f jig to grid ( pin 1) of 
4th video-i-f tube. 

Connect vertical input 
of oscilloscope through 
ALIGN TEST jack adap- 
ter ( figure 2) to ALIGN 
TEST jack J5. 

Set AM signal generator 
(modulated) to 25.5 mc. 

Adjust TCIO for maxi-
mum indication on oscil-
loscope. 

2 Connect output of AM 
signal generator through 
i-f jig to grid ( pin I ) of 
3rd video-i-f tube. 

Same as step 1. Set AM signal generator 
(modulated) to 24.5 mc. 

Adjust TC9 for maximum 
indication on oscilloscope. 

3 Same as step 2. Same as step 1. Set AM signal generator 
(modulated) to 25 mc. 

Adjust TC7 for maximum 
indication on oscilloscope. 

4 Connect output of AM 
signal generator through 
i-f jig to grid ( pin 1) of 
2nd video-i-f tube. 

Same as step 1. Set AM signal generator 
(modulated) to 26.6 mc. 

Adjust TC6 for maximum 
indication on oscilloscope. 

5 Connect output of AM 
signal generator through 
i-f jig to grid ( pin 1) of 
1st video-i-f tube. 

Same as step 1. Set AM signal generator 
(modulated) to 23.25 mc. 

Adjust TC5 for maximum 
indication on oscidoscope. 

6 Connect output of AM 
signal generator through 
mixer jig to grid ( pin 5) 
of mixer tube. 

Same as step 1. Set AM signal generator 
(modulated) to 28.1 mc. 
(See Note I.) 

Adjust TC3 for minimum 
indication on oscilloscope. 

7 Same as step 6. Same as step 1. Set AM signal generator 
(modulated) to 22.1 mc. 
(See Note 1.) 

Adjust TC1I for mini-
mum indication on oscil-
loscope. If no minimum 
is apparent, turn TCI I 
counterclockwise until the 
response increases rapid-
ly. Turn TC11 clockwise 
to the point just before 
the response increases; 
then adjust TC8 for mini-
mum indication on oscil-
loscope. 

8 Same as step 6. Same as step 1. Set AM signal generator 
(modulated) to 24.25 mc. 

Adjust TC2 for maximum 
indication on oscilloscope. 
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TELEVISION I-F ALIGNMENT Cont.) 

STEP 
SIGNAL- 

GENERATOR 
CONNECTION 

OUTPUT- 
INDICATOR 
CONNECTION 

SIGNAL-
GENERATOR 
SETTING 

ADJUSTMENT 
INSTRUCTIONS 

9 Connect outputs of AM 
and FM signal generators 
through mixer jig to grid 
(pin 5) of mixer tube. 

Same as step 1. Set FM signal generator 
to 25 mc., -±- 4-mc. devia- 
tion. Set AM signal gen- 
eiatot ( tiniuodulated) 
to 23.25 mc., 23.5 mc., 
25.75 mc., and 26.6 mc., 
as required to produce 
marker pips. 

Adjust TC4 for response 
curve within limits of 
curve in figure 4. It may 
be 11ClCSJilll y to itediuSi 

TC2, TC4, TC5, TOE, 
TC7, TC9, and TC10 in 
order to obtain this curve. 
(See Note 2.) 

10 Same as step 9. Connect vertical input of 
oscilloscope to pin 1 of 
FM TEST jack J3. 

Set FM signal generator 
to 22.1 mc., -±- 1-mc. devia- 
tion. Set AM signal gen- 
erator ( modulated) to 
22.1 mc. 

Adjust C21A and C21B 
slightly counterclockwise 
until indication is ob-
served on oscilloscope. 

11 Same as step 9. Same as step 10. Same as step 10. Adjust TC13 for mini-
mum amount of AM indi-
cation. ( See Note 3.) 
Adjust TC12 for sym-
metrical pattern ( equal 
peaks) within limits of 
curve in figure 5. 

12 Connect output of FM 
signal generator through 
mixer jig to grid ( pin 5) 
of mixer tube. 

Same as step 10. Set FM signal generator 
to 22.1 mc., -± 1-mc, de- 
viation. 

Adjust C21A and C21B 
for maximum peaks and 
symmetry of pattern. 

13 Connect output of AM 
signal generator through 
mixer jig to grid ( pin 5) 
of mixer tube. 

Connect vertical input 
of oscilloscope through 
ALIGN TEST jack adap- 
ter ( figure 2) to ALIGN 
TEST jack ) 5. Connect 
v.t.v.m. ( 0 — 10 - volt 
range) through FM 
TEST jack adapter 
(figure 3) to FM TEST 
jack J3. 

Set AM signal generator 
(modulated) to 22.1 mc. 
(minimum indication on 
oscilloscope). 

When indication on oscil-
loscope is minimum, 
v-t-v-m reading should be 
zero. If reading is not 
zero, adjust TC12. If ad-
justment requires more 
than one half turn, re-
peat step 11. 

NOTE 1: When adjusting TC3, TC11, and TC8, the vertical gain of the oscilloscope should be high and the input signal 

should be as weak as possible. 

NOTE 2: If readjustment of the tuning cores is necessary to obtain a response curve within the limits of figure 

lowing information may be used to find the adjustment required: 

TC2 affects the low-frequency slope. 

TC4 affects the high-frequency slope. 

TC5 affects the amplitude and low-frequency slope. 

TC6 affects the bandwidth and carrier position. 

TC7 affects the amplitude of the high- frequency slope. 

TC9 affects the flat-top response. 

TC10 affects the high-frequency slope. 

TC3, TC11, and TC8 should not be readjusted. 

NOTE 3: The AM signal will appear as a series of sine waves superimposed on the FM-detector curve. 

WAVEFORMS OE SYNC AND SWEEP CIRCUITS 

proximate values when the CONTRAST control is ad-

justed to give 30 volts, peak-to-peak, at the grid of the 
picture tube, and when all other controls are in their 
normal positions. 

For viewing waveforms in the vertical sync and 
sweep circuits, adjust the oscilloscope sweep to 30 
c.p.s. ( one-half the vertical-sweep rate). 

For viewing waveforms in the horizontal sync and 
sweep circuits, adjust the oscilloscope sweep to 7875 
c.p.s. ( one-half the horizontal sweep rate). 

GRID, PIN 5 

SYNC PREAMPL. 

(30 c.p.s. sweep) 

15 V 
TP-4244 

GRID, PIN 4 
SYNC SEP. 

(30 c.p.s. sweep) 

90 V 
TP-4244 

GRID, PIN 4 
SYNC AMPL. 

(30 c.p.s. sweep) 

14 V 
TP-4248 

ACROSS C 99 

(Short plate, pin 6, of 
vert. blk. osc. to ground ) 

(30 c.p.s. sweep) 

18 V 

TP-8229-1 

A 4, the fol- CROSS C 79 

(Remove horiz. blk. osc. 
tube) 

(7875 c.p.s. sweep) 

3 V 

The waveforms in figure 7 are sized for clarity, and proximate peak-to-peak voltages are given under the 
are not intended to illustrate relative amplitudes. Ap- waveforms in each case. These voltages are the ap-

TP-8228 

GRID, PIN 7 
VERT. BLK. OSC. 

(30 c.p.s. sweep) 

260 V 

TP-8230-2 

ed ivieeeleiwed 

d 

gea 

11111111111,111111111111111111111111M1111 

t' 
muntlell 111•11111M111 

r-r( 

Figure 7. Sync and Sweep Waveforms 

GRID, PIN 5 
N'ERT. OUTPUT 

(30 c.p.s. sweep) 

200 V 
TP-8232-1 

PIN 4, DEFLECTION-
CABLE SOCKET 

(Remove horiz. blk. osc. 
tune.) 

(30 c.p.s. sweep) 

150 V 
TP-8232-1 

GRID, PIN 4 
HORIZ. BLK. OSC. 

(7875 c.p.s. sweep) 

180 V 
TP-8233-2 

GRID, PIN 5 
PHASE COMP. 

(7875 c.p.s. sweep) 

18 V 
TP-8234-1 

GRID, PIN 5 
HORIZ. OUTPUT 

(7875 c.p.s. sweep) 

80 V 
TP-8235-2 

PIN 1, DEFLECTION-
CABLE SOCKET 

(7875 c.p.s. sweep) 

290 V 
TP-8236-2 
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Figure 5. FM-Detector Curve 
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TC.17,TC18,TC49 AND TC20 CONSIST OF TWO TUNING CORES EACH. ADJUSTMENTS SHOULD BE MADE FROM BOTH TOP 
AND BOTTOM OF CHASSIS. 

Figure 6. Tuning Core, Trimmer, and Tube Locations 

RADIO 

GENERAL 

ALIGNMENT 

The television section should be properly aligned be-
fore the radio alignment is made. When complete AM 
and FM alignment of the radio is necessary, the AM 
section should be aligned first. If AM alignment is not 
required, FM alignment alone may be made after the 
television-i-f stages have been aligned. 

Before starting the radio alignment, allow the re-
ceiver and test equipment to warm up for 15 minutes. 

TEST EQUIPMENT REQUIRED FOR 

RADIO ALIGNMENT 

The following equipment is recommended for align-
ing the AM-FM radio section: 

1. Philco Precision Visual Alignment Generator, 
Model 7008, or equivalent equipment. 

2. A vacuum-tube voltmeter or a 20,000-ohms-per-
volt voltmeter. 

n 
I 

0; 

RADIO ALIGNMENT PROCEDURE 

Before proceeding with the radio alignment, the fol-
lowing preliminary instructions should be observed. 

1. Insert a . 144. condenser in series with the signal-
generator lead. 

2. Preset the VOLUME control fully clockwise. 
Set switch WS1 to AM during AM-radio alignment, 
and to FM during FM-radio alignment. 

3. During alignment of the AM radio, attenuate 
the signal generator to keep the output indication be-
low 5.0 volts, peak-to-peak. During alignment of the 
FM radio, attenuate the signal generator to keep the 
output at the FM TEST jack below .5 volt, peak-to-
peak. 

4. For radio alignment use a non-metallic align-
ment tool. 

The radio section should be aligned according to 
the instructions given in the AM-RADIO ALIGN-
MENT CHART and the FM-RADIO ALIGNMENT 
CHART. 

AM-RADIO ALIGNMENT CHART 

STEP 
SIGNAL- 

GENERATOR 
CONNECTION 

OUTPUT- 
INDICATOR 
CONNECTION 

SIGNAL- 
GENERATOR 
SETTING 

RADIO-
DIAL 

SETTING 
ADJUSTMENT 
INSTRUCTIONS 

1 Connect AM signal 
generator through 
.1-jif, condenser to 
grid ( pin 1) of 
AM mixer tube. 

Connect vertical in- 
put of oscilloscope 
to widely spaced 
terminals of speak- 
er socket J4. 

Set AM signal gen- 
erator ( modulated) 
to 455 kc. 

540 kc. Adjust TC20* and 
TC18* for maxi-
mum indication on 
oscilloscope. 

2 Connect AM signal 
generator through 
.1 -uf, condenser to 
primary winding of 
T7. 

Same as step I. Set AM signal gen- 
erator ( modulated) 
to 1620 kc. 

1620 kc. 
(See figure 9.) 

Adjust C136 for 
maximum indica-
tion on oscillo-
scope. 

3 Same as step 2. 
(See Note below.) 

Same as step I. Set AM signal gen- 
erator ( modulated) 
to 1500 kc. 

Tune receiver to 
signal. 

Adjust C135 for 
maximum indica. 
tion on oscillo-
scope. 

NOTE: The final adjustment of CI35 should be made with the chassis in the cabinet and the loop connected. The signal 
from the signal generator should be coupled by means of a radiating loop. This radiating loop should be made 
up of six to eight turns of insulated wire in about a 6-inch-diameter loop. Connect the signal-generator output to 
the loop and place this loop near the receiver loop. 

* TC18 and TC20 consist of two tuning cores each. Make adjustments from both top and bottom of chassis. 

FM-RADIO ALIGNMENT CHART 

1 Connect FM signal 
generator through 
.1 -uf, condenser 
across C105B. 

Connect vertical in- 
put of oscilloscope 
to pin I of FM 
TEST jack J3. 

Set FM signal gen- 
erator to 22.1 mc., 
-± I-mc, deviation, 

Gang fully 
closed. 

Adjust TCI9* and 
TCI7* for maxi-
mum peaks and 
symmetry of pat-
tern. 

2 Connect FM signal 
generator through 
.1 -uf, condenser to 
aerial input termi- 
nals of TBI. 

Same as step 1. Set FM signal gen- 
erator to 105 mc., 
-±- 1-mc, deviation, 

105 mc. 
(See figure 9.) 

Adjust C133, C132, 
and C134 for maxi-
mum peaks and 
symmetry of pat-
tern. 
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FM- RADIO ALIGNMENT CHART (Cont.) 

STEP 
SIGNAL- 

GENERATOR 
CONNECTION 

OUTPUT- 
INDICATOR 
CONNECTION 

SIGNAL- 
GENERATOR 
SETTING 

RADIO-
DIAL 

SETTING 
ADJUSTMENT 
INSTRUCTIONS 

3 Same as step 2. Same as step I. Set FM signal gen- 
erator for 92 mc., 
-.1-_ 1-mc. deviation, 

92 mc. 
(See figure 9.) 

Check resoncnce of 
L48, L47, and L45 
by placing each end 
of a tuning core, 
such as Philco Part 
No. 56-6100, near 
the coils. If the 
nurpar increases 
when the iron end 
is placed near the 
coil, compress the 
turns slightly. If 
the output increases 
when the brass end 
is placed near the 
coil, spread the 
turns slightly. If 
output decreases 
when either end is 
placed near the 
coil, no adjustment 
is necessary. 

Repeat steps 2 and 3 until no further improvement is obtained. 

* TC17 and TC19 consist of two tuning cores each. Make adjustments from both top and bottom of chassis. 
SPRING 
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Figure 8. Drive-Cord Installation Details 
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Figure 9. Dial-Scale Calibration 

1620 KG 

REPLACEMENT PARTS LIST 
NOTE: Part numbers marked with an asterisk (*) are general replacement items. These numbers may not be iden-
tical with those on factory assemblies: also, the electrical values of some replacement items may differ from the 

values indicated in the schematic diagram and parts list. The values substituted in any case are so chosen that 
the operation will be either unchanged or improved. When ordering replacements, use only the "Service Part No." 

Reference Service Reference 
Symbol Description Part No. Symbol 

AD1 Aerial, broad-band dipole, foil (2 used)  56-7635 
11/31 Beam bender, permanent magnet  76-3913-4 
CI Condenser, aerial trimmer, 

.5 to :1 p.ig.  Part of 76-5411-3 
C2 Condenser, fixed padder. 5 µµf.  30-1224-5 
C3 Condenser, r-f by-pass, .001 p.f.  45-3505-52' 
C4 Condenser, r-f by-pass, 120 µµf.  60-10125237' 
CS Condenser, r-f plate trimmer, 

.5 to 3 suf.  Part of 76-5411-3 
C6 Condenser. d-c blocking, 100 µµf.  62-215001011' 
C7 Condenser, mixer grid trimmer, 

.5 to 3 µpi  Part of 76-5411-3 
C8 Condenser. d-c blocking, 20 (spi.  60-00205307' 
C9 Condenser, fixed trimmer, 10 p.p.f.  62-010009001' 
C10 Condenser, oscillator trimmer, 

.5 to 3 µµf.  Part of 76-5411-3 

Cil Condenser, fine tuning  Part of 76-5411-3 
C12 Condenser, r-f by-pass, .001 µf.  45-3505-52' 

C13 Condenser, fixed trimmer, 10 µµf.  62-010009001' 
C14 Condenser, r-f by-pass, .001 µf.  45-3505-52' 

CIS Condenser. d-c blocking, 120 UPI  60-10125237' 
C16 Condenser, fixed trimmer, 51 µµf.  30-1224-62' 
C17 Condenser, fixed trimmer, 51 p.pl  30-1224-62' 

C18 Condenser, d-c blocking, .01 µ1.  45-3505-41' 

C19 Condenser, fixed trimmer, 56 µµI.  62-056409001' 

C20 Condenser. cathode by-pass, 470 µµf 62-147001001' 
C21A Condenser, trimmer  Part of Z3 

C21B Condenser, trimmer  Part of Z3 
C22 Condenser, r-f by-pass, 1500 put.  62-215001011' 

C23 Condenser, d-c blocking, 56 µµI.  62-056409001' 

C24 Condenser, r-f by-pass, 1500 wtf.  62-215001011' 
C25 Condenser, r-f by-pass, 1500 µµf.  62-215001011' 
C26 Condenser, fixed trimmer, 18 µpi.  62-018300001' 

C27 Condenser, r-f by-pass, 100 .spi.  62.110009001' 

C28 Condenser, r-f bypass, 1500 µµf.  62-215001011' 

C29 Condenser, filter. 2 p.f.. 50v  30-2417-7 

C30 Condenser, d-c blocking, .0033 µf.  45-3505-55• 
C31 Condenser, r-f by-pass, 47 pie  30-1224-2' 
C32 Condenser, tone compensation, 47 µµf.  30-1224-2' 
C33 Condenser, tone compensation, .0068 pf 45-3505-57' 
C34 Condenser, d-c blocking, .047 µ1.  45-3505-62' 
C35 Condenser. screen by-pass, .22 µ1.  45-3505-49' 
C36 Condenser, tone compensation, .0068 p.f 45-3505-57' 
C37 Condenser, d-c blocking. .047 pl.  45-3505-62' 
C38 Condenser, 3-section filter  30-2570-16 
C38A Condenser, screen by-pass, 10 pl, 450v . Part of C38 
C38B Condenser, cathode by-pass, 40 µf., 50v..Part of C38 
C38C Condenser, filter, 10 af., 450v  Part of C38 

C39 Condenser, tone compensation, .015 I.d.....45-3505-93' 
C40 Condenser, a-v-c by-pass, 1500 µµf.....62-215001011' 

C41 Condenser, r-f by-pass, 1500 µµf.  62-215001011' 
C42 Condenser r-f by-pass, 1500 µpi  62-215001011' 

C43 Condenser, r-f by-pass, 1500 µp1  62-215001011' 
C44 Condenser. d-c blocking, 470 µµf.  62-147001001' 

C45 Condenser, a-v-c by-pass, 1500 p.pl 62-215001011' 

C46 Condenser. r-f by-pass, 1500 µµf.  62-215001011' 

C47 Condenser. r-f by-pass, 10 µal  62-010409001' 

C48 Condenser. d-c blocking, 470 (spi.  62-147001001' 
C49 Condenser. a-v-c by-pass, 1500 µµf 62-215001011' 

C50 Condenser, r-f by-pass, 1500 µµf.  62-215001011' 

C51 Condenser. d-c blocking, 470 µµf.  62-147001001' 
CS2 Condenser. fixed trimmer, 51 µµf.  30-1224-2' 

C53 Condenser, fixed trimmer, 51 spi.  30-1224-2' 
CS4 Condenser, r-f by-pass, 10 µp.f.  62-010409001' 
C55 Condenser, cathode by-pass, 1500 µµf 62-215001011' 

CS6 Condenser, r-f by-pass, 1500 µµf.  62-215001011' 
C57 Condenser, d-c blocking, 470 spi.  62-147001001' 

C58 Condenser, d-c blocking, 100 µµf.  62-110009001' 

C59 Condenser, a-v-c by-pass, 1500 µµf 62-215001011' 

C60 Condenser, r-f by-pass, 1500 p.p.f.  62-215001011' 
C6I Condenser, r-f by-pass. 10 p.p.f.  62-010409001' 
C62 Condenser, d-c blocking, .047 pf.  45-3505-45' 

Description 
Service 
Part No. 

C63 Condenser, r-f by-pass. 1500 itp.f.  62-215001011' 
C64 Condenser. d-c blocking. .22 pf.  45-3505-49' 
C65 Condefisei, 4-section filter  30-2570-10 
C6SA Condenser, 1-f compensation, 

10 ed., 475v  Part of C65 
C65B Condenser, decoupling, 10 µf., 475v  Part of C65 
C65C Condenser, decoupling, 10 pl. 475v  Part of C65 
C65D Condenser, decoupling. 10 pl, 475v  Part of C65 

C66 Condenser, cathode by-pass, .5 pl.  45-3500-4' 
C67 Condenser, 3-section filter  30.2570.16 
C67A Condenser, screen by-pass, 

10 pl.. 475v  Part of C67 
C67B Condenser, 1-f compensation, 

10 uf., 475v  Part of C67 
C68 Condenser, d-c blocking, .041 pt.  45-3505-62' 
C69 Condenser, d-c blocking, 680 ttp.f.  K,-10685401' 
C70 Condenser, line filter, .01 i.tf.  45-3505-58' 
C71 Condenser, line filter, . 01 µf.  45-3505-58' 
C72 Condenser, input filter, 30 pl., 475v  30-2568-19 

C73 Condenser, input filter, 30 pi, 475v  30-2568-19 
C74 Condenser, 4-section filter  30-2570-8 

C74A Condenser, filter, 40 pl, 475v  Part of C74 
C74B Condenser, filter, 10 af., 475v  Part of C74 
C74C Condenser, filter, 20 µI., 475v  Part of C74 
C74D Condenser, cathode by-pass, 10 pl  Part of C74 

C75 Condenser, bias filter, . 1 µf.  45-3505-47' 
C76 Condenser, video filter, 220 mil.  62-122001001' 
C77 Condenser, d-c blocking, .047 pf.  45-3505-62' 

C78 Condenser, d-c blocking, 150 mil  60-10155407' 
C79 Condenser, voltage divider. 180 µpt.  30-1220-30' 

C80 Condenser, 3-section trimmer  31-6477-2 
C80A Condenser, lock-in trimmer  Part of C80 
C8OB Condenser, horizontal-oscillator-range 

trimmer  Part of C80 
C80C Condenser, drive trimmer  Part of C80 

C81 Condenser, d-c blocking, .0022 ilf.  45-3505-54' 

C82 Condenser, cathode by-pass, .022 µf.  45-3505.43' 
C83 Condenser, filter, . 22 µ1.  45-3505-49' 

C84 Condenser, plate by-pass, .047 uf.  45-3505-45' 

C85 Condenser, d-c blocking. 270 ititf.  60-10275407' 
C86 Condenser, sweep charging, 1500 itgf..62-215001011' 

C87 Condenser, d-c blocking, 390 itpf.  60-10395407' 
C88 Condenser, screen by-pass, .047 pl  45-3505-62' 
C89 Condenser. horizontal shaping, .047 pl  45-3505-62' 

C90 Condenser, horizontal shaping, .082 µf.  61-0174' 

C91 Condenser, d-c blocking. . 15 uf.  45-3505-31' 
C92 Condenser, high-voltage filter, 500 µµf.....30-1229-2' 
C93 Condenser, d-c blocking, .047 pl  45-3505-62' 
C94 Condenser. d-c blocking, 330 p.p.f.  62-133001001' 

C95 Condenser, d-c blocking, .0047 uf.  45-3505-56' 
C96 Condenser, video filter, 22 µµI.  62-022009001' 

C97 Condenser, integrating, .0022 pf.  45-3505-54' 
C98 Condenser, integrating, .0047 pi  45-3505-56' 

C99 Condenser, integrating, .0047 µf.  45-3505.56' 
C100 Condenser, a- v-c filter, 10 pl  30-2417-1 

C101 Condenser, d-c blocking, .015 pi.  45-3505-42' 

C102 Condenser, sweep charging, .047 id.  45-3505-62' 
C103 Condenser, d-c blocking. . 1 pi.  45-3505-47' 

C104 Condenser, a-v-c filter, .05 pl  61-0170' 

C105 Condenser, 5-section tuning condenser  31-2743 
ClOSA Condenser. FM aerial tuning  Part of C105 
CIOSB Condenser, FM mixer tuning  Part of C105 

C105C Condenser, FM oscillator tuning  Part of CIOS 
C1OSD Condenser. AM aerial tuning  Part of C105 
C105E Condenser, AM oscillator tuning  Part of C105 

C106 Condenser, d-c blocking, 100 pid.  62-110009001' 

C107 Condenser, r-f by-pass, 220 µpl.  62-122001001' 

MODELS 
T1478, 
T1481, 

50-T147- , 30-
50-Ti479, 
50-T1482 
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RECORD CHANGER: Model M-20, Paies 
RCD.CH.20-1 through RCD.CH.20-16. 
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Reference 
Symbol 

REPLACEMENT 
Service 

Description Part No. 

C108 Condenser, cathode bypass, 100 µtit. 62-110009001' 

C109 Condenser, screen by-pass, 100 p.u.f.  62- 110009001' 
C110 Condenser, r-f by-pass, 100 utif.  62-110009001' 

C111 Condenser, FM oscillator injection, 
100 itif.  62-110009001' 

C112 Condenser, r-f by-pass, 51 µIA.  30-1224-2' 

C113 Condenser, d-c blocking, 100 mgt.  62-110009001' 

C114 Condenser, r-f by-pass, 100 tile  62-110009001' 

CII5   r-f by-pass, 1500 1.4.1.d.  62 215001011' 

C116A L-ondenser, fixed trimmer  Part of 25 

C116B Condenser, fixed trimmer  Part of Z5 

C117A Condenser, fixed trimmer  Part of 26 

C117B Condenser, fixed trimmer  Part of Z6 

C118 Condenser, d-c blocking, 51 p.p.f.  30-1224-2' 

C119 Condenser, screen by-pass, .05 p.i.  61-0170' 

C120 Condenser, r-f by-pass, .05 tif.  61-0170' 

C121 Condenser, a-v-c filter, .01 td  45-3505-41' 

C122 Condenser, r-f by-pass. 1500 ttid.  62-215001011' 

C123 Condenser, screen by-pass, .006 pd.  45-3500-7' 

C124A Condenser, fixed trimmer  Part of 27 

C124B Condenser, fixed trimmer  Part of Z7 
CI25A Condenser, fixed trimmer  Part of Z8 

C125B Condenser, fixed trimmer  Part of Z8 
C125C Condenser, r-f by-pass  Part of Z8 

C125D Condenser, r-f by-pass  Part of Z8 

C126 Condenser, r-f by-pass, 1500 p.td.  60-215001011' 
C127 Condenser, r-f by-pass, .05 td.  61-0170' 

C128 Condenser, d-c blocking, 10 µpl.  62-010009011' 
C129 Condenser, AERIAL TUNING  31-6518 

C130 Condenser, horizontal-sweep feedback, 
5 mil  60-90505007' 

C131 Condenser, blocking, .47 tif. (49-1477)  45-3500-4 

C132 Condenser, FM aerial trimmer  Part of C105 
C133 Condenser, FM mixer trimmer  Part of C105 
C134 Condenser, FM oscillator trimmer  31-6511 

C135 Condenser, AM aerial trimmer  Part of C105 

C136 Condenser, AM oscillator trimmer  Part of C105 
C137 Condenser, d-c blocking, 100 ¡Ltd.  62-110009001' 
C138 Condenser, r-f by-pass, 1500 titif.  60-215001011' 

CI39 Condenser, r-f by-pass, 1500 Rid.  60-215001011' 
C140 Condenser, audio developing, .01 tit  45-3505-41' 

Fl Fuse, B-plus protective, 1/4 ampere  45-2656-8 

Il Lamp, dial  34-2039 
12 Lamp, bin  27-6233-47 

JI Socket, TUNER TEST  Part of 76-5411-3 
12 Socket, PHONO  27-6126 

13 Jack, FM TEST  27-6126 

14 Socket, speaker  27-6214-1 

15 Jack, ALIGN TEST  27-6126 
16 Socket, bin lamp and phono motor power 

(50-T1478, 50-T1479, 50-T1481, 50-T1482)..27-6233-47 
17 Jack, external phono (50-T1477)  27-6186 

18 Jack, M- 12C phono (50-T1477)  27-6126 
J9 Socket. a-c interlock  27-6240 

L 1 Coil, aerial input  Part of Z1 

L2 Coil, r-f grid  Part of 21 

L3 Coil, r-f plate  Part of 22 

L4 Coil, mixer grid  Part of 22 
L5 Coil, oscillator  Part of 22 

L6 Coil, r-f choke  Part of 76-5411-3 
L7 Coil, mixer plate tank  Part of 76-5411-3 

L8 Coil, r-f choke  32-4112-11 

L9 Coil, adjacent sound trap  32-4234-8 
LIO Coil, 1st v-i-f grid tank  32-4233-4 
L11 Coil. 1st v-i-f plate tank  32-4359 

L12 Coil, r-f choke  32-4112-11 

L13 Coil, r-f choke  32-4112-11 

L14 Coil, r-1 choke  32-4112-11 
L15 Coil. r-f choke  32-4112-11 

L16 Coil. 2nd v-i-f plate tank  32-4359 
L17 Coil, 3rd v-i-f plate tank  32-4234-1 

L18 Coil, accompanying sound trap  32-4233-7 
L19 Coil, 4th v-i-f grid tank  32-4233-2 

120 Coil, r-f choke  32-4112-11 
L2I Coil, r-f choke  32-4112-11 

PARTS LIST (Cont.) 
Reference 
Symbol Description 

Service 
Part No. 

L22 Coil, 4th v-i-f tank  32-4234-1 

123 Coil, r-f choke  32-4112-11 
L24 Coil, shunt peaking. 250 microhenries  32-4143-7 
L25 Coil, series peaking, 40 microhenries  32-4143-1 

126 Coil, series peaking. 250 microhenries  32-4143-7 

L27 Coil, shunt peaking, 250 microhenries  32-4143-7 

L28 Coil, series peaking, 180 microhenries  32-4143-5 
L29 Coil, shunt peaking. 180 microhenries  32-4143-5 

L30 Coil. 1st sound autotransformer  32-4303 
Lit Coil 2nd sound mimory  Part of Z3 

L32 Coil, 2nd sound secondary  Part of Z3 
L33 Coil, FM-detector primary  Part of 24 

L34 Coil, FM-detector tertiary  Part of 24 

L35 Ccil, FM-detector secondary  Part oi Z4 
L36 Coil, isolating, 40 microhenries  32-4143-1 

L37 Coil, r-f choke  32-4112-11 

L3S Coil, filter choke  32-8399 
L39 Coil, filter choke  32-8355-1 

140 Coil, focus  Part of 29 

141 Coil, vertical deflection  Part of 210 
142 Coil, horizontal deflection   Part of ZIO 
L43 Coil, width  32-4419 

L44 Coil, HORIZ. LIN.  32-4211-1 
L45 Coil. FM aerial  32-4382 

L46 Coil, r-f choke  32-4112-11 
L47 Coil, FM-mixer grid tank  32-4383 

L48 Coil, FM oscillator  32-4384 

L49 Coil, r-f choke  32-4061-2 

L50A Coil, 1st FM i-f primary  Part of 25 
L51313 Coil, 1st FM i-f secondary  Part of 25 
L51A Coil, 1st AM i-f primary  Part of 26 

L5111 Coil, 1st AM i-I secondary  Part of 26 
L52A Coil, 2nd FM i-f primary  Part of 27 

L52B Coil. 2nd FM i-f secondary  Part of Z7 
L53A Coil, 2nd AM i-f primary  Part of Z8 

L53B Coil, 2nd AM i-f secondary  Part of Z8 
154 Coil, AM oscillator  32-4153-2 

155 Coil, AM-aerial primary  Part of T7 
156 Coil, AM-aerial secondary  Part of T7 

L57 Coil, r-f choke  32-4112-11 

LAI Loop. AM aerial (50-T1477)  32-4394-7 
LAI Loop, AM aerial (50-T1478, 50-T1499, 

50-T1481, 50-T1482)  32-4394-6 
LS1 Speaker, p.m., 10-inch  36-1610-5 
PLI Plug, a-c interlock  Part of WI 

PL2 Plug, speaker  27-4788 
PL3 Plug, bin-lamp and phono-motor power 

(50-T1478. 50-T1479. 50-T1481, 
50-T1482)  27-4785-10 

PL4 Plug and cable assembly, phono-switch 
box (50-T1477)  41-3868-5 

RI Resistor, aerial damping, 3900 ohms  66-2398340' 
112 Resistor, a-v-c decoupling. 47,000 ohms  66-3478340' 

113 Resistor, damping, 10.000 ohms  66-3108340' 

R4 Resistor, decoupling, 2200 ohms  66-2228340' 
R5 Resistor, grid return. 4700 ohms  66-2478340' 

116 Resistor, grid return, 220.000 ohms  66-4228340' 

R7 Resistor, grid bias, 10,000 ohms  66-3108340' 
118 Resistor, plate feed, 4700 ohms  66-2478340' 

R9 Resistor, damping, 15,000 ohms  66-3158340' 

R10 Resistor, terminating, 5600 ohms  66-2568340' 

R 11 Resistor, damping, 15.000 ohms  66-3158340' 
RI2 Resistor, a-v-c decoupling, 3300 ohms  66-2338340' 

R13 Resistor, cathode bias, 68 ohms  66-0688340' 

R14 Resistor, decoupling, 330 ohms  66-1338340' 
RI5 Resistor, grid return, 5600 ohms  66-2568340' 
R16 Resistor, a-v-c decoupling, 3300 ohms  66-2338340' 
1117 Resistor, cathode bias, 120 ohms  66-1128340' 

1118 Resistor, grid return, 5600 ohms  66-2568340' 

1119 Resistor, a-v-c decoupling. 3300 ohms 66-2338340' 

R20 Resistor, cathode bias, 68 ohms  66-0688340' 
R21 Resistor, damping. 5600 ohms  66-2568340' 

R22 Resistor, terminating, 5100 ohms  66-2508340' 

R23 Resistor, damping, 15,000 ohms  66-3158340' 
R24 Resistor, cathode bias, 100 ohms  66-1108340' 

R25 Resistor, decoupling, 1000 ohms  66-2108340' 

1126 Resistor, plate feed. 5600 ohms  66-2568340' 

R27 Resistor, a- v-c load, 120,000 ohms  66-4128340' 

Ref erenee Service 
Symbol Description Part No. 

1128 Resistor. r-f filter, 27,000 ohms  66-3278340' 

1129 Resistor. a-v-c filter, 10,000 ohms  66-3108340' 
1130 Resistor, load, 10,000 ohms  66-3108340' 

R31 Resistor, diode load, 3300 ohms  66-2338340' 
R32 Resistor, grid return, 1 megohm  66-5108340' 

1133 Resistor, decoupling, 1000 ohms  66-2108340' 
1134 Resistor, voltage divider, 150,000 ohms  66-4158340' 
R35 Resistor. damping, 15,000 ohms  66-3158340' 

1136 Resistor, plate load. 3900 ohms  66-2394340' 

R37 Resistor. 1-f compensation. 4700 ohms .. 66-2474340 

1138 Potentiometer ass'y., dual, 100,000 ohms 
and 2500 ohms  33-5563-19 

R38A Potentiometer, BRIGHTNESS control. 
100,000 ohms  Part of 1138 

1138B Potentiometer, CONTRAST control, 
2500 ohms  Part of 1138 

R39 Resistor, limiting, 100,000 ohms  66-4108340' 

1140 Resistor, grid return, 330,000 ohms  66-4338340' 

R41 Resistor. limiting. 10 ohms  66-0108340' 
1142 Resistor, voltage divider, 47,000 ohms  66-3478340' 

1143 Resistor, 1-f compensation, 1000 ohms  66-2104340' 

1144 Resistor, damping, 15,000 ohms  66-3158340' 

1145 Resistor, plate load. 2500 ohms 33-1335-87 

1146 Resistor, plate load, 560 ohms  66-1565340' 

1147 Resistor, isolating, 10,000 ohms  66-3108340' 

1148 Resistor, grid return, 470,000 ohms  66-4478340' 

1149 Resisie., diode load. 1 megohm  66-5108340' 

1150 Resistor, grid return, 470,000 ohms  66-4478340' 

1151 Resistor, cathode bias, 68 ohms  66-0688340' 
R52 Resistor, decoupling, 330 ohms  66-1334340' 

1153 Resistor, dropping, 1000 ohms  66-2104340' 
R54 Resistor, grid return, 68,000 ohms  66-3688340' 

R55 Resistor, voltage divider, 22,000 ohms  66-3224340' 

R56 Resistor, dropping, 10.000 ohms  66-3104340' 

R57 Resistor, filament dropping, 4.7 ohms _66-9478340' 

1158 Resistor, isolating, 47 ohms  66-0478340' 
1159 Resistor, tone compensating, 10,000 ohms 66-3108340' 

R60 Resistor, tone compensating. 82,000 
ohms  66-3828340' 

1161 Resistor, detector load, 47,000 ohms  66-3478340' 
1162 Potentiometer and switch assembly, dual, 

2 megohms and 4 megohms  33-5563-21 

R62A Potentiometer, VOLUME control, 2 meg-
ohms (tapped 1 megohm)  Part of 1162 

1162B Potentiometer, TONE control, 4 meg-
ohms  Part of 1162 

1163 Resistor, grid return. 8.2 megohms  66-5828340' 

1164 Resistor, voltage divider, 470,000 ohms 66-4474340' 
R65 Resistor, screen dropping, 470,000 ohms 66-4474340' 

1166 Resistor, plate load, 150,000 ohms  66-4154340' 

R67 Resistor, grid return, 470,000 ohms  66-4478340' 

R68 Resistor, cathode bias, 270 ohms  66-1275340' 

R69 Resistor, screen dropping, 10,000 ohms 66-3108340' 
1170 Resistor, voltage divider, 820 ohms  66-1824340' 

1171 Resistor, voltgae divider, 10 ohms  66-0104340' 

R72 Resistor. bleeder, 3300 ohms  66-2338340' 

1173 Resistor. 2-section, 5000 ohms and 
2750 ohms  33-3435-25 

Resistor, filter, 5000 ohms  Part of 1173 

Resistor, decoupling, 2750 ohms  Part of R73 

Resistor, limiting, 65 ohms  33-1335-92 

Potentiometer, FOCUS control, 200 ohms  33-5546-13 

Resistor, decoupling, 330 ohms  66-1334340' 
Resistor, bias filter. 47,000 ohms  66-3478340' 

Resistor, bias, 12 ohms  66-0125340' 

Resistor, dropping. 47,000 ohms  66-3474340' 

Resistor, grid return, 470,000 ohms  66-4478340' 

Resistor, plate load, 10,000 ohms  66-3104340' 

Resistor, decoupling, 5100 ohms  33-1335-18 

Resistor, compensating, 180,000 ohms  66-4188340' 

Resistor, grid return; 4.7 megohms  66-5478340' 

Resistor, voltage divider, 10,000 ohms  66-3104340' 

Resistor, video filter, 10,000 ohms  66-3108340' 
Resistor, plate load. 56,000 ohms . _ 66-3564340' 

Resistor, integrating. 22,000 ohms  66-3228340' 
Resistor, integrating, 8200 ohms  66-2828340' 
Resistor, integrating 8200 ohms  66-2828340' 

Potentiometer, HEIGHT control. 2.5 meg-
ohms  33-5565-10 

R73A 

R73B 

1174 

R75 

1176 

1177 
R78 

R79 

1180 

1181 

R82 

1183 

R84 

1185 

R86 

1187 

1188 

R89 

1190 

1191 

Reference 
Symbol Description 

Service 
Part No, 

1192 Resistor, sweep charging. 470,000 ohms _66-4474340' 

R93 Resistor, limiting, 10.000 ohms    66-3108340' 

R94 Resistor, limiting, 1 megohm  66-5108340' 
1195 Potentiometer ass'y.. dual, 1 megohm 

1195A and 50.000 ohms  33-5563-20 
Potentiometer. VERTICAL HOLD control, 

1 :nog"-   pnrt of RO 
R95B S 

Potentiometer. HORIZONTAL HOLD control. 50.000 ohms  Part of R95 

1196 Resistor, shunt. 1 megohm  66-5108340' 

R97 Resistor, sweep shaping, 6800 ohms  66-2688340' 

ER99198 

11101 Resistor, grid return, 2.2 megohms  66-5228340' 
R99 Resistor, limiting, 1000 ohms  66-2104340' 

00 Potentiometer, VERTICAL LIN. control, 
5000 ohms  33-5546-10 

R103 Resistor, damping, 1000 ohms  66-2108340' 
11102 Resistor, damping, 1000 ohms  66-2108340' 

R105 Resistor, grid return, 1 megohm  66-5108240' 
11104 R106 Resistor, video filter, 4700 ohms  66-2478340' 

Resistor, decoupling, 33,000 ohms  66-3334340' 
Resistor, plate load, 3900 ohms    66-2394340' 

II110078 
R109 Resistor, plate load. 2700 ohms  66-2274340' 
R Resistor, decoupling, 10.000 ohms  66-3104340' 

Resistor, horizontal-sweep feedback, 
120,000 ohms  66-4124340' 

R110 Re R111 Resistor, grid return, 560,000 ohms  66-4568340' 
Resistor, filter, 8200 ohms  66-2828340' 

R112 Resistor, horizontal-sweep feedback,  
560,000 ohms  66-4568340' 

R113 Resistor, voltage divider, 82,000 ohms  66-3824340 
11114 Resistor, temperature compensating, 

RI15 Resistor, 
ohms  33-1343-2 
filter, 3.3 megohms  66-5338340' 

Resistor, filter, 180,000 ohms  66-4188340' R11 11111176 

11119 Resistor, cathode return, 100,000 ohms  66-4108340' 
118 Resistor, grid return, 100,000 ohms  66-4108340' 

Resistor, horizontal-sweep charging, 
120,000 ohms   

R121 Resistor, damping, 10.000 ohms  66-4124340' RI20  
R122 66-3108340' Resistor suppressor, 100 ohms  66-1108340' 

Resistor, grid return, 270.000 ohms  66-4278340' 
11123 Resistor, screen dropping, 10,000 ohms  66-3105340' 
R124 Resistor, limiting, 680,000 ohms  66-4684340' 
11125 Resistor, grid, 1000- ohms  66-2108340' 

RR112276 
Resistor, filament dropping, 4.7 ohms  66-9474360' 

Resistor. grid return, 1 megohm   
RR 112298 66-5108340' Resistor, cathode bias, 82 ohms  66-0824340' 

Resistor, screen dropping, 18,000 ohms 66-3184340' 

R130 Resistor, decoupling, 1000 ohms  66-2104340' 

R131 Resistor, cathode bias, 2200 ohms  66-2228340' 

R132 Resistor, grid return, 10,000 ohms  66-3108340' 

R133 Resistor, decoupling. 1000 ohms   RR113345 66-2104340' 
Resistor, a-v-c filter, 3.3 megohms  66-5338340' 
Resistor, a-v-c diode load, 470,000 ohms 66-4478340' 

11136 Resistor, r-f filter, 47.000 ohms  66-3478340' 

11137 R Resistor, dropping, 18.000 ohms  66-3184340' 

Resistor, decoupling, 1000 ohms R113398 ms R140  66-2108340' 
11141 Resistor, a-v-c decoupling, 33,000 oh  66-3338340' 

Resistor, suppressor, 10 ohms   
Resistor, grid bias, 22,000 ohms  66-0108340' 66-3228340' 

R142 1144 Resistor, suppressor, 10 ohms  66-0108340' 
R1 43 Resistor, beat suppressor, 330 ohms  66.1338340' 

R4 3  Resistor, voltage divider, 22,000 ohms  66-3228340' 

SI Switch, power, OFF-ON  Part of 1162 

S2 Swpiotwche,o phono-switch box (50-T1477)  42-1795-1 

S3 Switch, door, (bin-light and phono-motor 
 42-1914 

Tl Transformer, power  32-8417 

T2 Transformer, audio output  32-8356 

MODELS 50-T1477, 50-
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REPLACEMENT PARTS LIST (Cont.) 
Reference 
Symbol Description 

Service 
Part No. 

T3 Transformer, vertical blocking oscillator .... 32-8304-3 

14 Transformer, horizontal blocking oscillator _ 32-4367 

T5 Trans.ormer. horizontal-sweep output  32-8421 

11:1 Transformer, vertical-sweep output  32-8405-1 
T7 Transformer, AM aerial  32-4408-1 

TB1 Terminal-board-and-bracket assembly, 
aerial input  76-5318 

TC1 Tuning core, oscillator  Part of Z2 
TC2 Tuning core, mixer plate tank  Part of L7 

TC3 Tuning core, adjacent sound trap  Part of L9 

TC4 Tuning core, let v-i-f grid tank  Part of LbO 
TC5 Tuning core. 1st v-i-f plate tank  Part of LI1 

TC6 Tuning core, 2nd v-i-f plate tank  Part of L16 

TC7 Tuning core, 3rd v-i-f plate tank  Part of L17 

TC8 Tuning core, accompanying sound trap Part of L18 
TC9 Tuning core. 4th v-i-f grid tank  Part of L19 
TCIO Tuning core. 4th v-i-f tank  Part of L22 
TC11 Tuning core, 1st sound autotrans-

former  Part of L30 
TC12 Tuning core, FM-detector primary  Part of L33 
TC13 Tuning core. FM-detector secondary  Part of L35 
TC14 Tuning core, horizontal oscillator  Part of T4 
TC15 Tuning core, WIDTH  Part of L43 
TC16 Tuning core, HORIZ. LIN.  Part of L44 
TC17 Tuning core, 1st FM i-1  Part of Z5 
TC18 Tuning core, 1st AM i-f  Part of Z6 
TC19 Tuning core, 2nd FM i-f  Part of Z7 
TC20 Tuning core, 2nd AM i-f  Part of Z8 
W1 Line-cord-and-plug asey.  41-3865 
WSI Wafer switch, AM-FM TELEVISION. 

PHONO  42-1915 
WS1-1 (F) Wafer-switch section  Part of WS1 
WS1-1 (R) Wafer-switch section  Part of WS1 
WS1-2 (F) Wafer-switch section  Part of WS1 
WS1-2 (R) Wafer-switch section  Part of WS1 
WS1-3 (F) Wafer-switch section  Part of WS1 
WS1-3 (R) Wafer-switch section  Part of WS1 
WS1-4 Wafer-switch section  Part of WS1 
Z1 Coil ass'y., aerial 

Channel 2 
Channel 3 
Channel 4 
Channel 5 
Channel 6 
Channel 7 
Channel 8 
Channel 9 

Channel 10 

Channel 11 
Channel 12 

Channel 13 

 32-4428-2 
 32-4428-3 
 32-4428-4 
 32-4428-5 
 32-4428-6 
 32-4428-7 
 32-4428-8 
 32-4428-9 
 32-4428-10 

 32-4428-11 
 32-4428-12 
 32-4428-13 

Z2 Coil ass.y.. mixer-oscillator 
Channel 2   

Channel 3   

Channel 4   
Channel 5   

Channel 6   

Channel 7 

Channel 8 

Channel 9 

Channel 10 

Channel 11 

Channel 12 
Channel 13 

32-4429-2 

32-4429-3 

32-4429-4 

32-4429-5 

32-4429-6 

32-4429-7  

32-4429-8  

32-4429-9  

32-4429-10 

32-4429-11 

32-4429-12 

32-4429-13 

Z3 Transformer assembly, 1st sound i-f  32-4236 
Z4 Transformer assembly, FM detector   32-4317 

25 Transformer assembly, 1st FM i-f  32-4396A 

26 Transformer assembly, 1st AM i-f  32-4160A 
Z7 Transformer assembly, 2nd AM i-f  32-4381A 

Z8 Transformer assembly, 2nd AM i-f  32-4240-3A 

Z9 Focus-coil assembly  76-2622-1 

210 Deflection-coil assembly  32-9622 
211 Loop assembly, aerial tuning 

Description 

 76-5413 

MISCELLANEOUS 

Cabinet (50-T1477)  10762 
Cabinet (50-T1478' 

Cabinet (50-T1479)   

Cabinet (50-T1481) 

Cabinet (50-T1482) 

Cabinet Hardware and Parts 

Back, album. mahogany  54-7963 

56-4756FEll 
54-8008 

Window (50-T1478, 50-11479, 50-T1481)  54-7943-4 

S4-7943-2 
Cable assembly. deflection  41-3860-6 

Cable assembly, high voltage  41-3771-3 

Cable assembly, picture tube  41-3772-7 

Cord. drive (25-foot spool)  45-8750 
Service Part No. Frame assembly, picture-tube mounting  76-3938 

76-4519 

56-4633 

54-7781 

 56-5630-13 

Shield assembly. high voltage  76-3867-7 

Shield, light  54-7296-2 

Shield, miniature tube  56-5629FA3 

 10773-4 

10773-9 

10773-5 

 10774-3. 

Window >50-T 1482)   

Holder, fuse   

Nut. focus-coil mounting   

Panel, diffusing   

Pointer, dial 

Buck, album, blonde  54-7963-1 

Back-and-cup assembly, televisan (50-11477)  76-4397-16 
Back-and-cup assembly, television (50-11478, 

50-11479, 50-11481)  76-5412 

Back-and-cup assembly, television (50-T1482)  76-5412-1 

Bock, phonograph (50-11478)  54-7944-1 

Back. phonograph (50-T1479)  54-7944 
Bock, phonograph (50-T1481)  54-7944-2 

Back, phonograph (50-T1482)  54-7968-1 

Baffle-and-cloth assembly (50-T1478)  40-7810-1 

Baffle-and-cloth assembly (50-T1479)  40-7810 
Baffle-and-cloth assembly (50-T1481)  40-7810-2 

Baffle-and-cloth assembly (50-T1482)  40-7799-1 

Bezel  56-5367 
Bottom. record changer (50-TI479, 50-T1481)  54-7945 

Bottom, record changer (50-11482)  54-7969 

Brace, picture tube, 31/4 " x 41/4 " (50-T1477)  56-5581-12FA3 

Stace, picture tube, 6" x Pa" (50-11477)  56-7754-2FA3 

Brace, picture tube, 41/4 " x s'a" (50-11478)  56-5581-6FA3 

Brace, picture tube, 4,8" x (50-11478) 56-5581-32FA3 
Brace, picture tube, 31/4 " z soie p0-T1479, 
50-11481)  56-5581-30FA3 

Brace, picture tube, 311,116" x 57s" (50-T1479. 
50-11481)  56-5581-31FA3 

Brace, picture tube, 21"i4;" x 55s" (50-T1482).. 56-5581-28FA3 
Brace. picture tube. 33i,;" x 51Yin" (50-11482).. 56-5581-29FA3 
Channel, rubber. window (50-11478, 50-T1479, 

50-11481)  54-4698-1 
Channel, rubber, window (50-TI482)  54-4698-2 

Coupler, rubber, AERIAL TUNING shaft  54-4748 
Dome  45-6190 

Door. left-hand (50-T1481)  45-6554 

Door, left-hand (50-11482)  45-6556 

Door, right-hand (50-T1481)  45-6553 

Door, right-hand (50-T1482)  45-6555 

Doors, matched set (50-11478)  45-6550 

Doors, matched set (50-11479)  45-6551 
Grille (50-T1481)  44-1664 

Hinge (50-T1478, 50-11479, 50-11482)  56-7015 
Hinge (50-11481)  56-7015-1 

Knob, AERIAL TUNING control  54-4750 

Knob. BRIGHTNESS control  54-4699 

Knob, CHANNEL SELECTOR  54-4706 

Knob, CONTRAST control  54-4707 
Knob, FINE TUNING control  54-4701 

Knob, HORIZONTAL HOLD control  54-4707 

Knob, PHONO-AM-FM-TV switch  54-4720 

Knob, RADIO TUNING control  54-4703 

Knob, TONE control  54-4707 

Knob, VERT. HOLD control  54-4699 

Knob, VOLUME control  54-4699 
Panel assembly, AERIAL TURING  76-5399 

Pull, door (5011478)  56-7463 

Pull, door (50-T1479)  56-7583 

Pull, door (50-T1481)  56-7700 

Pull. door (50-11482)  56-7588 
Scale. dial (50-T1477)  54-5064 

Scale, dial (5011478, 50-T1479, 50-T1481)  54-5076 

Scale. dial (50-11482)  54-5078 

Screw, strike, blonde  56-7655-1 
Screw, strike. mahogany  56-7655 

Shaft, AERIAL TUNING control (50-11477, 
50-T1478. 50-11479)  54-4747-8 

Shaft, AERIAL TURING control (50-T1481, 50-T1482) 54-4747-3 
Strap, scale (50-T1477)  56-5155FA3 

Strap, scale (50-T1478. 50-T1479, 50-T1481)  56-4756 

Strap, scale (50-T1482)   

Window (50-T1477)   

Shield, 616 tube   

Shield, pilot light   

Socket assembly, pilot lamp 

Socket, deflection cable   

Socket. Loktal tube   

Socket. 7-pin miniature tube   

Socket, 9-pin miniature tube 

Socket, 616 miniature tube 

Socket, octal tube   

Socket, 1B3GT octal tube 

Spring. dial cord 
Strap. AM-FM tuner subchassis grounding   

Tuner-unit assembly 

56-3979FA5 

56-6307-7FA3 

 27-6233-6 

27-6174-4 

27-6138 

27-6226 

 27-6203-5 

 27-6203-1 

27-6174 

 27-6174-5 

 28-8751FA1 
76-5472-1 

 76-5411-3" 

" Refer to PR-1803 for complete service information on Philco 
I2-position tuner. 

Inoperative FM 

In some cases, failure of FM reception is caused 

by blocking of the FM oscillator. One cause of 

oscillator blocking is improper lead dress. If this 

condition is encountered, the following components 

should be checked: 

Model Component Dress 

50-T1477 to C4 Down against the 
50-T1482 chassis. 

50-T1477 to Green lead between Down against toe 
50-11482 1.5 and pin 2 of the chassis. 

12A17. 

MODELS 50-T1478, 50-T1482 
AM-FM Television Phono Switch 

At present, there are two types of the above switch 
used in these models. Electrically, they are the same. 
The difference is in their mechanical structure. One 

MODELS 50—T124.77, 
T114_78, 30—T114-7, 
T1481, 50—T1482 

has a three-section wafer, and the other has a four-
section wafer. The part number of the three-section-
wafer switch is 42-1915, which is given in the service 
manuals. The part number for the four-section-wafer 
switch is 42-1891. 

Whenever replacement of this switch is necessary, 
use the type of switch that was originally in the 
receiver. 

New Channel Selector Knob 
An improved channel selector knob, made of die-

cast metal, is available for replacement purposes. The 
part number of this knob is 56-7807FCP. This im-
proved knob will be used in future production 

MODELS 50-T1477 TO 50-T1482 

The following changes should be made in the Re-
placement Parts List: 

Reference 
Symbol Description 

Published 
Part No. 

Correct 
Part No. 

C128 Condenser. 10 toff. 62-010009011 62-010009001 
12 Lamp, bin 27-6233-47 34-2064 
R22 Resistor, 5100 ohms 66-2508340 66-2503340' 
R41 Resistor, 10 ohms 66-0108340 66-0103340' 
R63 Resistor, 8.2 megohms 66-5828340 66-5823340' 
R140 Resistor, 10 ohms 66-0108340 66-0103340' 
R142 Resistor, 10 ohms 66-0108340 66-0103340' 

On page 10, the right-hand and left-hand column of 
waveform photographs should be interchanged. 

In step 10 of the Television I-F Alignment Chart, 
the OUTPUT INDICATOR CONNECTION should 
read: "Connect vertical input of oscilloscope to pin 3 
of FM TEST jack J3." 

MODELS 50-T1477, 50-TI 478, 50-T1479, 50-T1481, AND 50-T1482 

REMOVED ADDED 
RUN NO. DESCRIPTION OF CHANGE PART NO, PART NO. REASON FOR CHANCE 

1Z 
and 

R 118 changed from 120,000 ohms 
to 100,0 0 0 ohms. 

6 6-4 12 8 34 0 66-4 108 340 To center HOR1Z. HOLD contro'. 

2 

( 8 8 remmed. 45-3505-62 

R123 changed from 10,000 ohms 
to 4700 ohms. 

66-3105340 66-2475340 

3 R I 19 changed from 120,000 ohms 
to 56,000 ohms. 

66-4124340 66-3564340 To increase width. 

R121 changed from 100 ohms to 66-1 108340 66-3568340 
10,000 ohms. 

L43 changed. 32-44 19 32-4419-2 

.022-itf. condenser added, across 45-3505-60 
L43. 

3Y 
and 

RI 18 changed from 100,000 ohms 
to 82,000 ohms. 

66-4108340 66-3828340 To center HOR1Z. HOLD control. 

4 
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ADDITIONAL REPLACEMENT PART PHILCO TELEVISION-RADIO-PHONOGRAPH 
FOR MODELS 50-T1477 THROUGH MODELS 50-T1476 AND 50-T1484 
50-T1482 ( PR- 1787) 
Diii backplate and rivet assembly 

Model 50-T1481 New Part 

A new fiberboard baffle-and-cloth assembly is avail-

able for the above model. Its part number is 40-7860-1, 

and it may be used as a direct replacement for the old 

type baffle and cloth. 

MODELS 50-T1476 

THROUGH 50-T1482; 50-T1484-NEW 

HORIZONTAL-OUTPUT TRANSFORMER 
The horizontal-output transformer for the above 

models has been changed. The new part numbers are 

given below: 

Model 
New Transformer 

Port Ne. 

50-TI 104 through 50-T1432 
50-T1478 through 50.71482: 50-11484 

32-8437 
32.8421.2 

The above transformer should be used for all replace-

ments in these models. 

The chassis of Philco Models 50-T1476 and 50-T1484 
76-4858 are similar to the one used in Models 50-T1477, 50-

T1478, 50-T1479, 50-T1481, and 50-T148Z, the differ-

ence being in the cabinet style. 

All of the above models incorporate a 12-inch picture 

tube, a wide mask, a built-in aerial, and an M-20 auto-

matic record changer which has three turntable speeds, 

for playing 33-1/3, 45, and 78 r.p.m. records. 

For service information pertaining to Models 50-

T1476 and 50-T1484, refer to Philco Service Manual 
PR- 1787 and to the supplementary information in this 

MODELS 50-T1476, 50-T1477, 50-11478, 50-T1479, 50-T1481, 50-T1482, AND 50-T1484 

RUN 

NO. 
DESCRIPTION OF CHANGE 

REMOVED 

PART NO. 

ADDED 

PART NO. 
REASON FOR CHANGE 

5 L43 ( width coil) changed. 32-4419-2 32-4419-3 To increase width. 

6 1B3 socket and wiring changed. 
Wiring removed from pin 5 and 
placed on pin 4. 

27-6174-5 27-6174-7 To prevent shorting of 
components due to in-
ternal connections on 
pins 1, 3, and 5 of some 
1B3GT tubes. 

To provide protection 
against filament shorts. 

7 Fuse added in series with ground 
lead of filament winding of pow- 
er transformer. 

Length of #26 cop- 
per wire, 

8 Vertical-output transformer 
changed to smaller size, 

32-8405-1 32-8425 ( For re-
placement purposes-, 
use 32-8405*.) 

Description 

Bracket, tuner mounting 
Bumper, rubber, changer 
Cabinet (M) 50-T1476 
Cabinet (M) 50-T1484 
Cabinet (W) 50-T1476 
Cabinet (L) 50-T1476 
Cabinet Hardware and Parts 

Back, phono. 5011476 
Back, phono, 50-T1484 
Back-and-cup assembly, 50-T1476 
Back-and-cup assembly, 50-T1484 
Back, album 
Baffle-and-cloth assembly (M), 50-T1476 
Baffle-and-cloth assembly (W), 50-T1476 
Baffle-and-cloth assembly (L). 50-T1476 
Baffle-and-cloth assembly (M), 50-T1484 
Bezel and scale, 50-T1476 
Bezel, 50-T1484 
Bolt, speaker mtg.. 50-T1476 
Bolt, speaker mtg., 50-T1484 
Bottom, changer, 50-T1476 
Bottom, changer, 50-T1484 
Brace, picture tube. 4-1/4" x 5-7/8", 50-T1476  56-5581-6FA3 
Brace, picture tube, 4-1/8" x 4-5/16", 50-T1476 56-5581-32FA3 
Brace, picture tube, 2-13/16" x 5-5/8". 

56-5581-28FA3 
56-5581-29FA3 

45-6002 
54-4698-2 
56-3545-6 
56-7654 

56-7654-1 
54-4748 
76-4858 
415-6190 
45-6609 
45-6552  
45-6610  
45-6613 

56-7462-1 
56-7873 

56-7873-4 
56-7873-1 
56-7873-5 
56-5713-3 
56-5713-2 
54-4750 
54-4699 

56-7807-2FCP 
56-7807FCP 

54-4707 
54-4701 
54-4707 
54-4720 
54-4703 
54-4707 
54-4699 
54-4699 

NODELS 50-Tit4.76, 50-
T1477, 50-T1478, 50-
T1479, 50-T1481, 50-
T1482, 50-T1484 

bulletin. All of the production changes given for 

Models 50-T1477, 50-T1478, 50-T1479, 50-T1481, and 

50-T1482 also apply to Models 50-T1476 and 50-T1484. 

However, the miscellaneous section of the Replacement 
Parts List in PR- 1787 does not apply to Models 50-

T1476 and 50-T1484, because of the difference in cabi-

nets. For miscellaneous parts, therefore, refer to the 

following miscellaneou, Replacement Parts List. 

MISCELLANEOUS REPLACEMENT PARTS LIST 
Service Pert No. 

 56-7680 
 54-4181 
 10801-1 
 10774-5 
 10801 

 10801-2 

 54-7944-1 
54-7968-1 
54- 54 12-3 
54-5412-2 

 54-7963 
 40-7886 
40-7886-1 
40-7886-2 
40-7799-1  

 54-4765 
 56-5367FCP 

W-700-2 
W-700-1 
 54-7945 

 54-7969 

50-T1484   
Brace, picture tube. 3-3/16" x 5-13/16"   
Bullet catch (M. W), 50-T1476, 50-T1484   
Chcmnel, rubber, window, 50-T1484   
Clip, bin-light mtg.   
Clip, spring, door catch (M. W). 50-T1476   
Clip. spring, door catch (L), 50-T1476   
Coupler, rubber, AERIAL TUNING shaft   
Dial backplate and rivet assembly  
Dome   
Door, matched pair (M), 50-T1476   
Door, matched pair (M). 50-11484 
Door, matched pair (W). 50-T1476 
Door, matched pair (L), 50-T1476 
Grille, speaker, metal   
Hinge, knife stop (M, W) (2 used). 50-T1476   
Hinge, knife stop (L) (2 used). 50-T1476 
Hinge (M. W) (2 used), 50-T1476   
Hinge (L) (2 used), 50-71476 
Hinge (r.h.), 50-T1484   
Hinge (I.h.), 50-T1484   
Knob, AERIAL TUNING   
gaol,. BRIGHTNESS 
Knob, CHANNEL SELECTOR. 50-T1476   
Knob, CHANNEL SELECTOR, 50-T1484   
Knob. CONTRAST   
Knob, FINE TUNING   
Knob, WORM. HOLD   
Knob, PHONO-AM-FM-TV switch   
Knob, RADIO TUNING   
Knob, TONE   
Knob, VERT. HOLD   
Knob, VOLUME   
Panel assembly, AERIAL TUNING 

includes condenser  31-6519 

Plate, scuff, 50-T1476  56-7989FCP 

Pull, door (M, L), 50-T1476   56-7998 
Pull, door (M), 50-T1484  56-7138-1 
Pull, door (W), 50-T1476  56-7967 
Pull. plate (M. L)  56-7999 
Scale, dial. 50-T1484  54-5078 
Screw, ball head, door catch (M. W)  56-7655 
Screw, ball head, door catch (L)  56-7655-1 
Screw, bezel and scale, 50-T1476  2W25478FC91 
Screw, scale strap  1W25328FEll 
Screw, scuff plate  2W25476FC91 
Shaft, AERIAL TUNING, 50-11476  54-4747-3 
Shaft, AERIAL TUNING, 50-T1484  54-4747-4 
Strap, scale, 50-T1484  56-4756FEll 
Strike plate (M, W). 50-11476, 50-T1484  45-6003 
Window. 50-T1476  54-47e5-1* 
Window, 50-T1484  54-7943-2 

Cable assembly, deflection  41-3860-6 
Cable assembly, high voltage  41-3771-3 
Cable assembly, picture tube  41-3772-7 
Cord, dial drive (25-foot spool)  45-8750 
Cover plate, tuner  56-7693 
Frame assembly, picture-tube mtg.  76-3938 
Holder, fuse  76-4519 
Nut, focus-coil mtg.  56-4633 
Panel, diffusing  54-7781 
Plug, button (S3)  42-1919-1 
Pointer, dial. 50-T1476  56-5925 
Pointer, dial, 50-T1484  56-5630-13 
Shield, phono power connector (PL-3)  56-2071 
Shield assembly, high voltage  76-3867-7 
Shield, light  54-7296-2 
Shield, miniature tube  56-5629FA3 
Shield, 616/S tube    56-3979FA5 
Shield, pilot light   56-6307-7FA3 
Socket assembly. oilot liaht  27-6233-6 
Socket, deflection cable  27-6174-4 
Socket, Loktal tube    27-6138 
Socket, 7-pin miniature tube    27-&226 
Socket, 9-pin miniature tube   :/-6203-5 
Socket, 6)6/S miniature tube  27-6203-1 
Socket, octal tube  27-6174 
Socket, 1B3GT octal tube  27-6174-5 
Speednut, changer mtg.  W2554FCP 

Spring, changer mtg. (heavy)  56-7059FA9 
Spring, changer mtg, (light)  56-7059-1E147 
Spring, dial cord  28-8751FA1 
Spring, diffusion-panel mtg.  56-3841 
Strap, AM-FM tuner subchassis grounding  76-5472-1 
Tuner unit assembly  76-5411-3" 

"Refer to PR- 1803 for complete service information on Philco 
12-Position Turret Tuner. 
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TV FRONT END 
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TROUBLESHOOTING.   5 
VOLTAGE MEASUREMENTS .   7 

MODELS TV- 127, 164, 167A, 191 
12 1/2, 16 and 19 Inch Television and 

Complete FM Radio 

ELECTRICAL SPECIFICATIONS  

POWER SUPPLY RATING  
TV- 127 - 185 watts on TV and 85 watts on FM 
TV-164, TV- 167A and TV- 191 - 230 watts on TV and 105 watts on FM 

AUDIO POWER OUTPUT RATING  
TV- 127 - 2.2 watts 
TV-164, TV-167A and TV- 191 - 2.5 watts 

LOUDSPEAKER  
TV-127 - 6" 
IT- 164 - 8", TV- 167A and TV- 191 - 12" 
Voice Coil Impedance - 3.2 ohms at 400 cycles 

RECEIVER ANTENNA INPUT IMPEDANCE 
300 ohms balanced 

TUBE COMPLEMENT See Figure 1. 

TUNING RANGE  
FM - 88-108 mc. 
TV - Channels 2 - 6 ( 54-88 mc.) 

Channels 7 -13 ( 17)4-216 mc.) 

ALIGNMENT DATA  
Picture Carrier Frequency 
Accompanying Sound Trap 
Adjacent Sound Trap 
Sound I.F. Frequency 
FM First I.F. Frequency 
FM Second I.F. Frequency 
FM Second Oscillator Frequency 
Sound Ratio Detector Band Width 
Video Response 

FOCUS - Permanent Magnet 

SWEEP DEFLECTION - Electromagnetic 

OPERATING CONTROLS - See 

PON -OPERATING CONTROLS - 

PHONO INPUT  
High Impedance 
Plug - Type PL55 or 

Figure 1 

See Figure 

equivalent 

1 

25.75 mc. 
21.25 mc. 
27.25 mc. 
4.5 mc, 
10.7 mc. 
4.5 mc. 
15.2 mc. 

225 kc. ( between peaks) 
to 4.0 mc. 

The TV front end is a separate sub-chassis of the receiver. Mounted on 
this chassis are the RF amplifier, converter and oscillator, bandswitch, 
all RF and oscillator coils and the converter plate. Referring to the 

schematic diagram,it will be noticed that there are three double triodes 
available in the front end. One section of each triode is used for high 
band tuning, and the other section of each triode is used for low band 
tuning. The switching comprises a changeover in the B+ and antenna coils. 
The two bands are otherwise completely independent. 

With the chassis inverted and the tuning dials facing the operator, all 
components on the left side of the front end are associated with the low 
band and all components associated with the high band are located on the 

right side WITH THE EXCEPTION OF THE LOW AND HIGH BAND ANTENNA COILS WHICH 
ARE INVERTED IN THEIR LOCATION. The antenna terminates in a band-pass 
transformer for the low or high band respectively and is switched to the 
proper transformer when the bandswitch is set to the d esired band. The 
trimmer T3 adjusts the high btnd circuit. Tuning in the plate circuit of 

the RF amplifier and grid circuit of the converter is accomplished through 
a band-pass transformer which is continuously tuned by means of the 3-gang 
variable condensers located on the top of the chassis directly above their 
respective coils. The low band interstage transformer is aligned by iron 

slug S2. The high band interstage transformer is aligned by iron slug â4 
and trimmers T4 and T5. The RF oscillators are of the tickler feedback 

type, tuned over the bands by means of the rear sections of the variable 
condensers. The low band oscillator is adjusted by brass slug S1 and trim-
mer T2 and the high band oscillator by brass slug S3 and trimmer T6. The 
converter plate circuit, common to the low and high band, consists of an 
RF choke in parallel with the converter coil S5 which is mounted at the 
rear of the front end sub-chassis. 

PICTTU I.F. AMPLIFIER AND DETECTOR  

The picture I.F. amplifier is of the conventional stagger tuned type, with 
four stages of I.F. amplification. In order to obtain proper band-pass 
characteristics, the picture I.F. coils are tuned as follows: 

1. Converter coil - 23.8 Mc ( iron slug S5) 
2. First picture I.F. coil - 25.6 Mc ( iron slue S6) 
3. Second picture I.F. coil - 22.2 Mc ( iron slug S7) 
4. Third picture I.F. coil - 22.0 Mc ( iron slug Sd) 
5. Fourth picture I.F. coil - 25.4 Mc ( iron slug S9) 

To align the I.F. system, the coils are peaked to the specified freq-
uency with an unmodulated signal generator, The over-all I.F. response 
is then observed by use of the sweep generator and oscilloscope. 

TRAP CIRCUIT 

In order to avoid sound 
are incorporated. They 
Mc and by iron slug S21 
sound energy. 

carrier interference in the picture, 2 sound traps 
are tuned by iron slug S10 to a frequency of 21.25 
to a frequency of 27.25 Mc to absorb excessive 

PICTURE SOUND DETECTOR  

The detector is a germanium crystl rectifier ( 1N60) and is obtained in 
Video Detector Can Asseinbly 279-63. 

SOUND SYSTEM 

The sound channel operates on the intercarrier principle. The output of 
the second detector contains a 4.5 Mc component which is frequency modul-

MODELS TV-127, TV- 16)4 
TV- 167A, TV- 191  
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ated with the sound, and is amplified by the 6CB6 Video amplifier and the 
6AU6 Ratio detector driver. A 6AL5 Ratio detector demodulates the 4.5 Mc 
F.M. sound signal and feeds the two stage audio amplifier. A 4.5 Mc trap 
(79-85) is placed in the plate circuit of the video amplifier to prevent 
FM interference in the picture, and to raise the gain of the Video amplif-
ier for 4.5 Mc. Provision is made for the connection of a record player 
for phonograph reproduction. 

VIDEO AMPLIFIER, CONTRAST CONTROL AND A.G.C.  

The single stage video amplifier uses a 6CB6 tube which provides a video 
amplification of approximately 25 times and has a flat frequency response 
up to 4 mc. 

The contrast control is part of the A.G.C. system. It provides either a 
positive or a negative voltage which is placed in series with the developed 
A.G.C. voltage. When rotated in a clockwise direction, the series potential 
becomes more positive and tends to increase the signal output of the second 
detector. This action is particularly beneficial for weak signals because 
it counteracts the contact potential of the I.F. tubes. 

DC RESTORER  

Since the video amplifier is an AC amplifier, the DC component of the video 
signal that represents the average illumination of the original scene will 
not be passed. Unless this DC component is restored, difficulty will be 
experienced in maintaining proper scene illumination. For any given scene, 
this average illumination could be set properly by the brightness control. 
However, a change of scene would probably necessitate resetting this con-
trol. The DC restorer accomplishes this setting automatically, thus ass-
uring proper picture illumination at all time. 

SYNC. AMPLIFIER AND CLIPPER  

The single stage sync. clipper amplifier separates the synchronizing in-
formation from the composite video signal signal and delivers well limited, 
amplified sync. pulses. The composite signal from the video amplifier is 
fed into a 6AU6 amplifier with the sync. pulses going in the positive di-
rection. The grid and cathode of the 6AU6 act as peak rectifier. Thus a 

peak DC voltage equal to the composite video signal appears across the grid 
resistor keeping this tube biased off between sync. pulses. As soon as a 
new sync. pulse arrives, the grid will conduct and the sync pulse will ap-
pear amplified in the plate circuit. The video signal which follows the 
sync. pulse does not appear in the plate circuit since the sync. pulse 
has moved the grid potential ,to cut off again. Thus the video and blanking 
pulses are removed and only the sync. pulses appear at the sync. clipper 

plate. 

VERTICAL SYNC. AMPLIFIER  

The sync. pulses appearing at the sync. clipper plate are negative in 
polarity. One half of a 12AU7 acting as an amplifier and in conjunction 
with an integrating network effectively extracts the vertical synchroniz-
ing signal and feeds vertical sync, pulses of positive polarity to the 
vertical oscillator. 

VERTICAL OSCILLATOR AND AMPLIFIER  

The function of these circuits is to provide a sawtooth of current of the 
proper frequency and phase to perform the vertical scanning for the pic-
ture tube. 

1. In models TV- 1(4, TV- 167A, and TV- 191 a 6C4 tube with its associated 
components form a blocking oscillator and discharge circuit. The voltage 

MODELS TV-127, TV- 1614, 
TV-167A, TV- 191 

present at the plate of this tube is of the shape required to produce a 
sawtooth of current in the vertical deflection coil. This voltage is 
coupled to a 6S4 tube which amplifies it and supplies a sufficient amount 
of power to the vertical deflection coil. 

2. In the Model TV- 127 one-half of a 6SN7 tube with its associated com-
ponents form a blocking oscillator and discharge circuit. The other half 
of the 6SN7 is used in the same manner as the 6S4 in the 16" and 19" mo-
dels. 

PHASE INVERTLR AND HORIZONTAL DETECTOR  

The horizontal phase detector ( 6AL5) is a dual diode in a circuit which 
produces a DC output voltage which is proportional to the phase displace-
ment between two input voltages. 

The composite sync, signal is split in phase by the 12AU7 phase inverter 
and the resultant signals ( nearly equal and 1800 out of phase) comprise 
one of the input voltages to the phase detector. The other input voltage 
is taken from a tap on the horizontal output transformer. This peaked 
sawtooth voltage is shifted in phase and properly shaped by an RC network 
before being applied as the other input voltage to the phase detector. 

The DC output voltage which is proportional to the phase displacement be-
tween the two input voltages, namely, the sync, pulses and the output 
sawtooth voltage, appears at the junction of the two 100K ohm resistors. 
A 4.7 megohm resistor is connected from this point to ground to provide 
a DC return for the horizontal sweep oscillator grid circuit. A conven-
tional AFC filter consisting of the 470K ohm resistor in parallel with an 
0.005 mfd. condenser in series with an 0.05 mfd. condenser is used. The 
voltage appearing across the 0.05 mfd. condenser is then the filtered con-
trol voltage which is applied to the horizontal sweep oscillator. 

HORIZONTAL SWEEP OSCILLOSCOPE  

The horizontal sweep oscillator has been developed to realize the char-
acteristics which are most desirable for this purpose. The circuit shown 
is a stabilized cathode coupled miltivibrator, which combines the sensit-
ivity of the multivibrator with the stability of the sine wave oscillator. 

The circuit is essentially a sine wave oscillator with good stability, but 
the resistor in series with the tuned circuit adds an impulse component 
which provides the desired rapid return time, and in conjunction with the 
other circuit constants, provides the proper control sensitivity both for 
the DC applied to the first grid for AFC, and with change in resistance in 
the second grid circuit for the manual control. Figure 4 shows the wave 
shape appearing at the plate of the first section of the oscillator. 

NW/ 
Figure 4 - Wave Shape at Plate of  

Horizontal Oscillator.  

To place the circuit in operation, the 50K ohm horizontal hold control 
should be set in the center of its range and the variable inductor ( part 
#72-66) adjusted until the picture is properly synchronized. 
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HORIZONTAL OUTPUT AND HIGH VOLTAGE SUPPLY 

The horizontal output amplifier ( 6CD6G) and " flyback" type power supply 
uses standard components and is conventional except that no electrical 
centering means is provided. Centering of the raster is accomplished 
by manipulating the mechanical adjustments of the focus magnet and ion 
magnet. The correct centering procedure is outlined in the OPERATING 
INSTRUCTIONS booklet. 

The function of the output tube ( 6CD6G) is to supply sufficient current 
of the proper waveform to the horizontal deflection coil in order to pro-
vide horizontal scanning for the cathode ray tube. The function of the 
damper tube ( 6W)4GT) is to stop oscillation and thus help provide a linear 
trace. It also recovers some of the energy from the yoke kickback and 
uses it to help supply additional power to the horizontal and vertical 
sweep circuits. 

The width of the picture is controlled by adjusting slug S22 which varies 
the amount of inductance shunted across a portion of the secondary of the 
horizontal output transformer. Clockwise rotation of the adjustment in-
creases picture width. 

Adjustment of the horizontal drive control located on the rear apron of 
the chassis determines otpimum linearity and maximum high voltage and, 
therefore, crispness of picture. Before setting Horizontal Size, advance 
Drive Control until white vertical lines appear near the center of pic-
ture. Then turn back slightly to make lines disappear. The Horizontal 
Size of the picture should now be set by use of the Horizontal Size Con-
trol. 

After changing tubes or re-locating the receiver in different location, 
the Horizontal Size may have to be readjusted due to change in tube char-
acteristics or line voltage, it is always advisable to readjust the Drive 
Control as mentioned above to maintain maximum high voltage. 

Rotation of the horizontal linearity control, S20, will affect the center 
portion of the picture and should be adjusted for best horizontal linear-
ity as follows: 

A.) Rotate slug in counter-clockwise direction until it is completely out 
of the coil. 

B.) Slowly rotate slug in clockwise direction until good linearity is 
indicated by observation of the test pattern. 

NOTE: If this operation is carried V° far. a second point will be no-
7-17d where, apparently, good linearity is obtained. With this setting 
however, the center of the picture is distorted and therefore the ad-
justment should not be left in this position. The correct setting is 
the one where good linearity is &-tained with the slug in the " out" po-
sition. 

The high voltage power supply is a "kickback" type where the power is ob-
tained from the energy stored in the deflection inductances during each 
horizontal scan. When the 6CD6G plate current is cut off by the incoming 
pulse, a pulse appears on the primary of the output transforme due to the 
collapsing field in the deflection coil. This pulse of voltage is stepped 
up, rectified by a voltage doubler, filtered, and applied to the second 
anode of the picture tube. 

LOW VOLTAGE POWER SUPPLY 

Although the low voltage power supply is a conventional circuit deliver-
ing about 360 volts at 200 ma. in Models TV- 164, TV- 167A, and TV-191 
and 300 volts at 190 ma. on Model TV-127, the voltage distribution circuit 
through the receiver is unique. Those circuits which operate at lower 

voltages are connected in series with each other and placed across the 
higher voltage required for other circuits. The RF-IF cathodes return 
to chassis and the plates and screens are at +140 volts. The cathode 
of the audio power amplifier is returned to +140 volts. This tube then 
operates on the difference between + 140 and +360 volts or +220 volts on 
Models TV-164, TV- 167A and TV- 191. On Model TV-127, the tube operates on 
the difference between + 140 and +300 volts or plus 160 volts. Resistance 
is added in series with the audio output tube plate circuit which, together 
with the Po mfd. condenser returned to the cathode, acts as a filter to 
keep its current variations from modulating the B supply voltage. 

The audio output tube also operates as a series regulator tube to maintain 
the + 140 volts relatively constant. Because its grid is connected to a 
divider running from +360 volts ( 300 volts for Model TV-127) to ground, 
any change in the +140 volts, due to current variations in the RF-IF cir-
cuits, changes the effective grid - cathode voltage of the audio output 
tube thereby providing a substantial amount of automatic voltage regulat-
iun. 

FM TUNER  

The FM tuner section of this receiver consists of a 6BA6 RF amplifier, a 
6BE6 first converter and a 12AT7 second converter. The RF and first con-
verter stages are conventional and produce an intermediate frequency of 
10.7 mc. at the output of the first converter. The second converter is a 
dual triode, one section operating as a mixer and the other section oper-
ating as an oscillator. The 10.7 mc. IF tube of the first converter is 
heterodyned with a fixed oscillator operating at 15.2 mc. in the mixer 
triode section. The 15.2 mc. signal is generated in the oscillator sec-
tion of the 12AT7 tube. The difference frequency of 4.5 mc. appears in 
the mixer plate and is coupled into the video detector. From this point 
the signal is handled in the same manner as the sound component.of the 
TV signal. 

ALIGNMENT PROCEDURE 

TEST EQUIPMENT 

To properly service this receiver, it is necessary that the following test 
equipment be available: 
1. RF Sweep Generator - Frequency ranges: 

a) 20 to 27 Mc. b) 50 to 90 Mc. ( at least 10 Mc. sweep width) 
c) 170 to 225 Mc. ( at least 10 Mc. sweep width) 

Output must be adjustable to a maximum of 1 volt. 

2. Cathode Ray Oscilloscope  

Preferably one with a wide band vertical deflection, an input calib-
rating source and a low capacity probe. 

3. Signal Generator to 
a) 4.4 to 4.5 me. 
d) 52 to 90 me. 

)4. 

provide frequencies in the following ranges: 
b) 10.7 Mc c) 20 to 27 Mc. 
e) 38 to 108 Mc. f) 172 to 219 Mc. 

Vacuum Tube Voltmeter and High Voltage Multiplier Probe for use with 
this meter to permit measurements up to 15,000 volts. 

ADJUFTMENTS REQUIRED ( Refer to Figure 1 for location of alignment adjust-
ments) 

Front end - Normally only the RF oscillator coils will require the atten-

tion of the service technician; All other circuits are very b road and 
will therefore only rarely require readjustment. If a realignment should 

MODELS TV-127, TV-164, 
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be needed, only those thoroughly familiar with very high frequencies 
and sweep generators should attempt it. The oscillator coil adjustments 
are critical and may be affected by a tube change. Low bend, as well as 
high band oscillator, are aligned by a trimmer and pedder like a normal 
AM receiver. 
A.) Low Band 

Switch band selector to the low band, engage variable condenser com-
pletely. Then, tune slug S1 until the frequency of the oscillator equals 
80 Mc. Disengage variable condenser completely and adjust trimmer T2 for 
an oscillator frequency of 110 Mc. Repeat this procedure several times 
to check accuracy. 
B.) High Band 

Throw the bend selector switch to high band. Engage the variable con-
denser fully and adjust slug S3 until the oscillator frequency equals 200 
Mc. Disengage condenser completely and adjust trimmer TO to an oscillator 
frequency of 239 Mc. Repeat procedure several times. 

The detailed alignment procedure which follows is intended primarily as a 
discussion of the method used, precautions to be taken and the reasons for 
these precautions. Then, for more convenient reference during alignment, 
a tabulation of the method is given. All the information necessary for 
alignment is given in the table. However, alignment by the table should 
not be attempted before reading the detailed instructions. 

ORDER OF ALIGNMENT  

When a complete receiver alignment is necessary, it should be performed in 
the following order: 
A.) Align ratio detector as indicated in alignment table at 4.5 me. 
B.) Set 4.5 Mc. trap with slug S11. 
C.) Align all I.F. transformers following procedure and table. 
D.) Set sound traps to 21.25 Mc. with slug S10 and to 27.25 with slur S21. 
E.) Retouch picture I.F. transformers for full band width as per alignment 

procedure in table. 
F.) Align FM section as per alignment procedure in table. 
G.). Connect receiver to an antenna and tune for a test pattern if possible. 
H.) Fay special attention to the proper setting of the HORIZONTAL HOLD CON-
TROL. It is not enough to set the HORIZONTAL HOLD CONTROL at the time of 
instelletion to "hold" a picture. The setting should be checked for "pull-
in". To make this check, the TUNING CONTROL should be tuned rapidly on 
and off a station. Find the point of adjustment for the HORIZONTAL HOLD 
CONTROL, where the picture will fall into frame, without hesitation. 
I.) Adiust other size and hold controls as outlined in OPERATING INSTRUCT-

IONS booklet. 
J.) Adjust FM trap slug Sll for minimum FM interference in picture. 

FICTURE I.F. OSCILLATION  

If the receiver is badly misaligned and two or more of the I.F. coils are 
tuned to the same frequency, or if the sound traps are not set properly, 
the receiver may fall into I.F. oscillatorn. I.F. oscillation shows up 
as a voltage in excess of a few tenths of a volt at the picture detector 
load resistor. If such a condition is encountered, it is sometimes pos-
sible to stop oscillation by adjusting the coils approximately by setting 
the adjustment screws tr be nearly equal to those of another receiver known 
to be in proper alignment. 

There is little likelihood of any oscillation occurring if the 21.25 Mc. 
trap ( adjusted by slug 510) is at its proper freouency, and the third pic-
ture I.F. ( slug S3) is set at 21.6 Mc. or lower. If oscillation persists, 
check for open by-pass condenser in I.F. strip. 

MODELS TV-17, TV-lu 
TV-167A, TV-191 

RATIO DETECTOR ALIGNMENT 

Set the signal generator for approximately 1 volt output at 4.5 Mc. and 
connect it to the grid of the ratio detector driv3r. To align. the pri-
mary of the Ratio Detector, connect the vacuum tube voltmeter to pin No. 2 
of the 6AL5 and tune S13 for maximum negative voltage. To balance the 
secondary of the ratio detector, connect the vacuum tube voltmeter from 
the phono input jack to ground. Adjust S14. It will be found that it is 
possible to produce a positive or negative voltage depending on this ad-
justment. Obviously, to pass from a positive to a negative voltage, the 
voltage must ro through zero. S14 should be adjusted for zero output. 
It is possible to use any television station for this alignment since the 
difference between the frequency of the picture and the sound carrier is 
4.5 me. 

SOUND I.F. ALIGNMENT  

Connect the signal generator to terminal #4 of the video detector assembly 
and maintain it at 4.5 Mc. Connect the vacuum tube voltmeter to pin No. 2 
of the 6AL5 Ratio Detector and adjust slug S12 for maximum DC reading. 
Reduce output of signal generator to a very low lev 1 and readjust 512. 

ALIGNMENT CHART 

FUNC'UON NOTES 
CONNECT R.F. 

SIGNAL GENERATOR 
To: 

CONNECT OUTPUT 
INDICATOR ( V.T.V.M.) 

TO: 

SET 
SIGNAL ADJUST 
GENERATOR 
TO: ( MC.) 

OUTPUT INDICATIONS 

1) Video 
I.F. 

Spot 
Frequency 
Alignment 

Switch to 
TV Channels 2-6 

--- 
Contrast Control 

to Maximum 
-..... 

Remove 12AT7 
0.cillator Tube 

Low Band 

Mixer 

Grid 

(Pin #7) 

Terminal #4 of 

Video Detector 

Coil Assembly 

23.8 S5 Maximum on V.T.V.M. 
25.6 s6 w 11 w 
22.2 S7 of it wi 

22.0 S8 w w 

25.4 S9 w II II 

21.25 S10 Minimum on V.T.V.M. 
27.25 S21 w w of 

2) FM et 
TV SOUND 

I.F. and 

Ratio 

Detector 

Alignment 

Switch to FM 

(Close Gang) 
--__ 

Contrast Control 

to Maximum 

Terminal MCI. of 
Video Detector 
Coil Assembly 

Pin #2. of OILS 
Ratio Detector 

4.5 me. 513 
(Use Weak aid 
Signal) S12 

Maximum on 

V.T.V.M. 

Pin #7 of 12AT7 
FM 2nd 
Converter 

Same 
4.5 Mc. S18 
(Use Weak 
Signal) 

Maximum on 

V.T.V.M. 

Same 
Phono Input 

- 
Jack 

4.5 Mc- 
(Use Weak S1).1. 
Signal) 

Accurately for 

Zero Balance 

Pin #1 of OBE6 
FM 1st Conver- 

ter 
Same 

10.7 Mc. 
(Use Weak S17 
Signal) 

Readjust for 

Zero Balance 

Same 
Pin #2 of 
6AL5 Ratio 
Detector 

10.7 Mc. S16 
(Use Weak and 
Signal S15 

Maximum on 

V.T.V.M. 

Repeak Slugs S13, S12, S18, S16 and S15 
for Maximum Output Indication 
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FUNCTION NOTES 
CONNECT R.F. 

SIGNAL GENERATOR 
TO: 

CONNECT OUTPUT 
INDICATOR ( V.T.V.M.) 

TO: 

SET R.F. SIGNAL 
GENERATOR and 
DIAL POINTER TO: 

ADJUST 
OUTPUT 

INDICATION 

3) FM Switch to Antenna 

FM Terminals 
RF 

Contrast Control Through 2 

Alignment to Maximum 150 ohm 

Before Aligning 
Check Zero Set 

of FM Dial 
Pointer 

Resistors 

(Dummy) 

Pin #2 of 

6AL5 Ratio 

Detector 

106 MC. 

90 MC. Oscillator' 
Disc ( P1) Maximum 

and on 
R.F. Padder V.T.V.M 

P2 
Set Generator Set Tuner Maximum 
to 106MC. Pointer to to 

and locate the other V.T.V.M. 
Signal on FM side of 
Dial. Note 106 MC. ry 
amount of 1/2 the 

error. Error Found. 
Then Adjusl 
I Td. 

Oscillator 'Oscillator 
Disc ( P1) !Disc ( P1) 

! and 
An 
'Trimmer 

(T7) 
Recheck Calibration at 0 MC. 

SERVICE SUGGESTIONS  

I. NO RASTER ON C.R.T. - SOUND NORMAL 
A.) IF ALSO NO HIGH VOLTAGE  

1. Check 1/4 amp. fuse. Before replacing blown fuse check the follow-
ing:-

a.) Derréction yoke coils - check for grounded windings and shorts between 
Vertical and Horizontal windings. 

h.) Defective horizontal output transformer. 
c.) Defective 6CD6G, 113.,GT's or 61.140T. 
d.) Shorted yoke series condenser. 
e.) Shorted Boost filter electrolytic 

2. Check 6SN7GT horizontal oscillator tube and associated circuit com-
ponents. No horizontal drive. 
3. Check 500 mmfd. tigh % oltage filter capacitors. 
4. Open high voltage filter resistor. 

B.) IF HIGH VOLTAGE IS NORMAL 

Maximum 3. Wrong 
on L. Check 

V.T.V.M. 
II. NO VERTICAL DEFLECTION 

If Neceasary, Repeat. 

FUNCTION 
CONNECT SWEEP 
GENERATOR TO: 

TO: 
Loosely coupled 
to 12AT7 mixer 
tube by means of 
a metal sleeve 1" 
wide. A miniat-
ure tube shield 
may be used. 

CONNECT R.F. 
SIGNAL GENERATOR 

TO: 

SET R.F. 
SIGNAL GENERATOR 

TO: 

CONNECT 
SCOPE 
TO: 

4) VIDEO 

I.F. 

SWEEP 

ALIGNMENT 

NOTE: 
571Tch to Chan-
nels 2-6 

Loosely coupled 
to Sweep Gener-
ator Output 

Cable. 

Signal nenerator 
is used as marker. 
Set from 20-28 Mc. 
as needed for mar-
kers. 

Terminal #4 
of Video De 
tector Coil 
Assembly 

279-63 
(Scope is 
synchron-
ized to 
Sweep Gen-
erator.) 

Adju 
- S9 

fo 

ADJUSTMENTS 

st S5, S6, S7, Si and 
(as needed) to rive 
flowing response curve: 

1 

27.25/Mc Zi.25hfc 

NOTE: Keep input signal 
at low level to avoid 
overloading. Keep con-
trast control at center 
setting. 

1.) Check 6C4 ( 6SN7 in TV- 127) vertical oscillator and associated circuit 
components. 
Check 6514 ( 6SN7 in TV-127) vertical amplifier and associated circuit 
components. 

3.) Check vertical deflection coils. 
4.) Check vertical output transformer. 
5.) Check for A+ supply voltage. 

2.) 

1. Ion trap magnet set incorrectly or reversed. 
2. Defective C.R.T. 

operating voltages at C.R.T. socket. 
setting of brightness control. 

III. POOR VERTICAL LINEARITY 

If adjustments do not correct, change 6C4 and/or 6S4 vertical sweep 
tubes. ( 6SN7 in TV- 127) 
Low B4 supply voltage. 
Defective vertical output transformer. 

UNSTABLE VERTICAL HOLD ( JITTER)  

1.) If adjustments do not correct, change 6C4 and/or 6S4 vertical sweep 
tubes. ( 6SN7 in TV- 127) 

2.) Check as in sections II and III for intermittent operation. 
3.) Check 4700 mmfd. vertical oscillator grid capacitor. 
4.) Excessive extcrnal noise conditions combined with weak signals due to 

poor reception or misalignment. 
5.) Contrast control operated at excessive level. 

6.) Excessive input signal causing overload. Attenuate antenna input. 
7.) Check for loose connections or noisy tubes. 

V. NO VERTICAL SYNC. ( ROLLING)  

1.) Check 1/2 12AU7 vertical sync. amplifier, and assoc iated components. 
2.) Check components associated with timer grid ( p7n 4) of 6SN7 vert. 

oscillator. 

MODELS TV-127, TV-16à 
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VI. TRAPEZOIDAL OR NON-SYMMETRICAL RASTER  

1.) Improper setting of focus magnet or ion trap magnet. This will aleo 
cause shading at the sides •or corners of the raster. 

2.) Defective yoke. 
3.) Defective C.R.T. 
4.) Defective focus magnet. 

VII. POOR HORIZONTAL LINEARITY 

1.) If adjustments do not correct, change 6SN7GT, 6CD6G 
horizontal sweep circuit. 
Horizontal output transformer defective. 
Defective deflection yoke. 
Check horizontal linearity control associated components. 
Broken slug inside linearity coil. 
Check circuit components coupling 6SN7GT horizontal oscillator tube to 
6CD6G. 

7.) Check D.C. operating voltages at tube sockets. 
8.) Raster may be off center due to: 

a.) Focus magnet set wrong. 
b.) Shorted or leaky . 25 mfd, capacitor returning horizontal deflec-

tion coil to B+. 

VIII. NO HORIZONTAL SYNC. (PICTURE TEARING) 

or 6W4GT tubes 

1.) S19 improperly adjusted - readjust for sync. with horizontal hold 
control at center of rotation. 

2.) Check 1/2 12AU7 phase inverter and 6AL5 phase detector tubes and ass-
ociated circuit components. 

3.) Horizontal output transformer defective. 
4.) Check horizontal oscillator coil, part #72-66. 
5.) Check tubes and components in horizontal oscillator circuit. 

Check D.C. operating voltages. 
6.) Dress C.R.T. cathode lead ( yellow) away from deflection yoke cable. 

If too near, will cause horizontal jitter. 

IX. NO HORIZONTAL OR VERTICAL SYNC. ( SIGNAL NORMAL AT C.R.T.)  

Check 6AU6 sync. clipper and associated circuit components. 
Check 1/2 6AL5 D.C. restorer. 
Check 1N60 germanium crystal video detector. 

Defective deflection yoke. 
Defective 100 mfd., 25 V. cathode by-pass capacitor on 6 s4. 
(6SN7 in TV- 127) 

X. RASTER AND SIGNAL ON C.R.T. BUT NO SOUND 

1.) Check 6AU6 ratio detector driver, 6AL5 ratio detector and audio am-
plifier tubes and circuit components. 

2.) Check shielded audio leads for grounds. 
3.) Defective loudspeaker. 
4.) Check phono input jack for bad contacts. 

MODELS TV-127, TV-164 
TV-167A, TV-191 

XI. SOUND DISTORTED 

1.) Sheck alignment and balance of ratio detector. 
2.) Check operating bias on 6AQ5 tube ( at 117 volt A.C. line and with no 

signal, should be between 6 and 10 volts). 
3.) Defective audio tubes. 
4.) Defective loudspeaker. 

XII. HUM OR BUZZ IN SOUND-VOLUME CONTROL MINIMUM 

in 1.) Dress . 05 mfd. coupling condenser to 6AT6 grid 
oscillator coil. 

2.) Check main power supply filter capacitors. 
3.) Check 80 mfd., 150V., 6AQ5 cathode by-pass capacitors. 

XIII. PICTURE STABLE - POOR RESOLUTION 

away from high band 

1.) Check video detector coil assembly and 1N60 germanium crystal. 
2.) Check 6CB6 Video Amplifier tube. 
3.) Check peaking coils in video amplifier. 
4.) Check alignment of 4.5 Mc. trap. 
5.) Check setting of focus magnet. 
6.) Defective C.R.T. 
7.) R.F. - I.F. circuits improperly aligned. 

XIV. PICTURE SMEARY, TRAILERS  

1.) Video amplifier overloaded by excessive input. Reduce contrast con-
trol setting. 
NOTE: In strong signal areas, excessive input at the antenna terminals 
will produce smear, picture jitter, etc. An attenuator network at 
the antenna terminals will remedy this condition. 

2.) Check for open 500 microhenry choke ( 75-26) in video detector can. 
3.) Check video coupling capacitors end grid resistors. 

XV. RASTER BUT NO SOUND, PICTURE OR SYNC. 

1.) 
2.) 
3.) 
4.) 

Defective entenna or transmission line. 
R.F. oscillator not operating or off frequency. 
R.F. unit completely inoperative. Check tubes and voltages. 
I.F. section inoperative. Check tubes and voltages. 

5.) Check video detector coil assembly and crystal. 
6.) Video amplifier inoperative. Check tubes and voltages. 

XVI. PICTURE AND SOUND NOT TUNING TOGETHER  

1.) Complete realignment. 
2.) Extremely weak signal conditions due to location or poor antenna 
3.) Set being tuned improperly. 

XVII. DIFFICULTY IN TUNING ACCOMPANIED BY BUZZ  

1.) Check alignment of 21.25 mc. trap ( S10) 
2.) Check ratio detector alignment. 
3.) Complete realignment. 
4.) Weak or poor signal conditions due to location or antenna. 
5.) Everything normal, but set is being tuned improperly. 
6.) Contrast control turned up too far, overloading video amplifier. 
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VOLTAGE CHART TV- 164, TV-167A, TV-191  

Measurements made with receiver operating on 117 
signal input. 
Volume control, brightness control, and contrast 
(counter clockwise position) except where noted. 
Band Switch in Channel 2-6 position except where 
made at low freq. end of bands ( gang closed). 
Voltages measured with vacuum tube voltmeter. 
Grid voltages measured between grid and cathode. 
to chassis. 

volt 60 

control 

noted. 

cycle line, no 

set at minimum 

Measurements 

Other voltages measured 

TUBE 

TYPE 
FUNCTION 

PLATE SCREEN CATHODE GRID NOTES 
ON 

MEASUREMENTS PIN VOLTS PIN VOLTS PIN VOLTS PIN VOLTS 

12AT7 High Band 
R.F. 

1 140 - - 3 0 2 -3.0 Band Switch 
Sent on TV 
Ch. 7 to 13 
Gang Closed 

12AT7 High Band 
Mixer 

1 140 - - 3 2.5 2 -2.5 

12AT7 High Band 
Osc. 

1 140 - - 3 0 2 -3.0 

12AT7 Low Band 
R.F. 

6 140 - - 8 0 7 -3.25 Band Switch 
Set on TV 

Ch. 2 to 6 
Gang Closed 

12AT7 Low Band 
Mixer 

6 140 - - 8 0 7 -1.5 

12AT7 Low Band 
Osc. 

6 140 - - 8 0 7 -1.0 

6AU6 1st I.F. 5 140 6 140 7 .1 1 -3.5 
6AU6 2nd I.F. 5 10 6 7 .1 1 -3.5 

-3.5 6AU6 3rd I.F. 5 o 6 
tO 
1 0 7 .1 1 

6AH6 4th I.F. 5 2 6 6 140 7 1.5 1 -1.5 
6A116 Ratio Det. 

Driver 
5 114.0 6 140 7 1.25 1 -177à7 

6AL5 Ratio Det. 7 

2 

-.1 

0 

- 

- 

- 

- 

1 

5 

0 

-.1 

- 

- 

- 

- 

These voltages 
vary with sig 
nal and noise 

6AT6 1st Audio 7 tiO - - 2 0 1 -1 
6AQ5 Audio 

Output 
5 340 6 350 2 140 7 -10 Cont. Grid to 

Grid - 130V 
varies with 
signal. 

6CR6 Video Amp. 5 
5 

190 
210 

6 
6 

140 
130 

2 
2 

0 
0 

1 
1 

-1.7 
-1.9 

Contrast Min. 
Contrast Max. 

6AL5 
n 

D.C. Rest. 
A.G.C. 

7 
2 
2 

-.25 
-3.5 
2.25 

- 
- 
- 

- 
- 
- 

1 
5 
5 

.75 
-2.75 
4.0 

- 
- 
- 

- 
- 
- 

Contrast Min 
Contrast Max 

6C Vert.Osc. 1 115 - - 7 0 6 440 Vert Controls 
OSL4. Vert.Out- 

put 
9 440 - - 2 25 6 -25 set for normal 

picture 
3SN7 Hor.Osc. 2 260 - - 3 10 1 -d hor. controls 
n 5 180 - - 6 10 L -20 set for normal 
6CD6G hor.Out- 

put 
Cap See 

Notel 
8 140 3 12 5 -30 picture 

6W4nT Damper 5 360 - - 3 550 - - 
1B3GT HV Rect. - - - - 2 7.2 KV - - 
1B3nT HV Rect. - - - - 2 14 KC - - 

TUBE 
FUNCTION 

PLATE SCREEN CATHODE GRID NOTES 
ON 

MEASUREMENTS PIN VOLTS PIN VOLTS PIN VOLTS PIN VOLTS 

16TP4) 
16KP4) 

19AP4) 

Picture 
tube 

Cap 
Cap 

14 KV 
12.8KV 

10 
10 

360 
360 

11 
11 

140 
30 

2 
2 

-100 
-25 

Min.Brightness 
Max.Brightness 

6BA6 FM - RF 
Amp. 

-S---i-3-5- 6 95 7 1 1 -1 Band 
Switch 

in FM-
Phono 
Position 

65E6 FM - 1st 
Cony. 

5 140 6 90 2 0 1 -2 

12AT7 FM - 2nd 
Osc. 

1 140 - - 3 0 2 -5 

12AT7 FM - 2nd 
Mix. 

6 le - - 0 7 -4 

5U 14G Rect. k 370 AC 2 360 Band switch in 
FM-Phono posit. 5U G Rect. 6 370 AC 

5U 14.G Rect. 4 380 AC 2 360 Band Switch in 
TV Ch. 2-6 Pos. 5UL.G Rect. 6 380 AC 

Note 1 +520 V. at + end of 20 mf 250 V. Booster Electrolytic, 
5500V. Pulses at 6CD6G Plate. Do Not Measure at this 
Point. 

VOLTAGE CHART TV-127 

MEASUREMENTS MADE WITH RECEIVER OPERATING ON 117 volt 60 cycle line, no 
signal input. 
Volume control, brightness control, and contrast control set at minimum 
(counter clock-ise position) except where noted. 
Band Switch in Channel 2-6 position except where noted. Measurements 
made at low freq. end of bands ( gang closed). 
Voltages measured with vacuum tube voltmeter. 
Grid voltages measured between grid and cPthode. Other voltages measured 
to chassis 

TUBE 

TYPE 
FUNCTION 

PLATE SCREEN CATHODE *GRID NOTES 
ON 

MEASUREMENTS PIN VOLTS PIN VOLTS PIN VOLTS PIN VOLTS 

12AT7 
(a) 

High Band 
R.F. 

1 145 - - 3 0 2 24 Band switch 

set on TV 
Ch. 7-13 

Gang closed 

12AT7 
(h) 

High Band 
Mixer 

1 145 - - 3 2.5 2 -2.5 

12AT7 
(c) 

High Band 
Osc. 

1 145 - - 3 0 2 -4. 

12AT7 
(a) 

Low Band 
R.F. 

6 145 - - 8 0 7 -4 Band switch 

set on TV 
Ch. 2-6 

Gang closed 

12AT7 
(b) 

Low Band 
Mixer 

6 145 -- - 8 0 7 -1.5 

12AT7 
(cl 

Lo,” Band 
Osc. 

6 145 - - 8 0 7 -1.5 

6AU6 1st I.F. 5 1145 6 1 5 7 .1 1 -4 
Band switch 

to 

Ch. 2-6 

6AU6 2nd I.F. 5 290 6 114.5 7 .1 1 44 
6AU6 3rd I.F. 5 290 6   -15 7 .1 1 -4 
6AH6 th I.F. 5 290 6 1 5 7 2 1 -2 
6AU6 Ratio Det. 

Driver 
5 145 6 1 5 7 1.5 1 -1.5 

MODELS TV-127, TV-164, 
TV-167A, TV-191 
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TUBE PLATE SCREEN CATHODE eRID NOTES 

TYPE 
FUNCTION 

PINIVOLTS PIN VOLTS PIN VOLTS PIN VOLTS 
ON 

MEASUREMENTS 

6AL5 Ratio 
Detector 

I 

7 

2 

o 

-.1 

- 

- 

- 

- 

1 

5 

.1 

o 

- 

- 

- 

- 

These voltages 
will vary with 
different sig-
nal or noise 
conditions. 

6AT6 1st audio 
amplifier 

7 75 - 2 0 1 -.7 

6AS5 Audio 
power amp. 

7 280 6 275 1 145 2.5 -13 

UB6 Video 
amplifier 

5 
5 

190 
210 

0 
6 

145 
135 

2 
2 

0 
0 

1 
1 

-1.7 
-1.9 

Contrast Min 
Contrast Max 

1/2 
6AL5 

D.C. 
Restorer 

7 -.3 - 1 .4 - - 

N A.G.C. 2 -14 - - 5 -3.5 - - Contrast Min. 
2 2 - 5 5 - - Contrast Max. 

6AU6 
. 

Sync.clip- 
per amp. 

5 55 6 35 7 0 1 -1 

1/2 
12AU7 

Vertical 
svnc.amp. 

6 
4, 

loo - - a , 55 7 -1 

1/2 
12AU7 

Phase 
inverter 

1 
1 

110 - - 3 55 2 1 

6AL5 Horizontal 
Phase det. 

2 
7 

-15 
.1 

- 
- 

- 
- 

5 
1 

.1 - 
20 , - 

- 
- 

1/2 
6SN7 

Vert. osc. 5 120 - - 6 o I 4 
[ 

-50 All vertical 
controls set 

1/2 
6sy7 

Vert. 
output 

2 410 - - 3 15 f 1 
1 

-15 at norrnal 
picture setting 

1/2 
6S,J47 

Hor. osc. 2 270 - - 3 12 1 -10 
Ail horizontal 

1/2 
6SN7 

5 140 - u 12 4 -25 c:-ntrols set 
at normal pic-

6AU5 Horiz. 
output 

5 See 
Note 1 

8 200 3 7 1 -30 turc setting 

6W4GT Damper 5 300 - - 
iiVicy 1V2 H.V. Rect. 

(a) 
- - - - : : 

1V2 H.V. Rect. 
(b) 

- - - - 4 6 KV _ _ 

12LP4A Picture 
tube 

Cap 

Cap 
12 KV 
10.1KV 

10 
10 

400 
390 

11 
11 

150 
40 

2 
2 

-110 
-30 

Brightness alin 
Brightness max 

6BA6 FM - RF 
Amplifier 

5 145 b loo 7 1.2 1 -1.2 Band switch 

bBE6 FM - 1st 
Converter 

5 145 6 100 2 0 1 
7 

-3 
0 

to 
a 

1/2 
12AT7 

FM - 2nd 
Mixer 

6 145 - - 3 0 7 -2.5 FM position 
é 

1/2 
12AT7 

FM - 2nd 
Osc. 

1 145 - - 3 0 2 -2 (gang closed) 

1 
5U4G Re- t. 4 290 AC - - 2 300 - - ; 
'-'1J4G Rect. 6 290 AC - - a 
5U4G Rect. 4 290 AC - - 2 315 - - Band switch , a 
5U4G Rect. 6 290 AC - - - - to TV Ch. 2-0 1 

position 

Note 1 --- +440 V. at + end of 2) mf 250 V. Bcoster 
Electrolytic, 4000 V. Pulses at _.4aJ5- Elate. Dc 
not measure at this point. 
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IN 
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ANTENNA 

ANT CO, 
C0000-i 
70 - 70 

Oevee 
90-7s 

eAr, 1-/2-10 

I2 A17( 
CHAT06 

I2 AT 7(b)1AD/ER 

4.1. Sol., 6Au6 
— 2  Inek1RAT °ET 
I 273 -46 DAnout 

0 RFC 6A1J6 6AO6 273-141 6A1.16 
7s-Ja tu t f- 273-127 21ip t F 3U1 I F 

2*771 330 
OSC 
7-13 

75-33 

ALL CAPACITOR VALUES »AT ihvuss 07heRes£ ..57ArEe 
ALL RESISTANCE VALuES //1, ONMS - 
ALL etsisrm,c-E- RATED AT . 5 WAITS/O%. • 
K EQUALS /000 

Al EQUALS mr0oems 

YftASS ¡ II 5) 

6AL5 
RAT SET 

OS VFD 
2COr 

VOW. 
<-.7446. 
36 • 36 

4TM 

it, Ate) Am , 

I+140V. 

EuAS5 
AUDIO POWER A 

.05NIFO 
4 V. 

1.5 

< -1 

7 

12.5 
ION/ 

31-115 +300V. 

6enil SPEAKCPI 

41-33 

HO . 5122 300y 
CONTROL 

$22 

11Kv. 

6 w4.er 
DAMPER 

70 INDOOR 
ANT HPIR 
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J 

los -, 2ov 
AC 6O-
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FM 85 WATTS 
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3
9
V
d
 A
l
 1
01
1 

©70km 7. Rider 



ANTENNA 

121:_2] 

ANT Con. 
Cs 
70 . 70 

12 AT 70,81. F. 
Cm.i To6 

• .340V-43-4r-N-43 

FUSE M e 

%OUP 

250 V 

12 AT 7(b) MIXER 

452V SOV .6 

6AU6 
273-126 3aD F 

bso 

1,50° ALL CAPACITOR VALUES HY 'Ater UNLESS OTHERWISE STATED 
ALL RESISTANCE VALuEs/NOHm5 " 

ALL RESiSTA/VCE RATED RT .5 WATTS /0% • - 

K EQUALS /000 
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TOVAS Z 70 55 
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OS ',Ft. 
200, 

lEA16.à1,eAlAv 
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0V 

iCmdro 
i t 473 V 

¿4 .103 

47M 

1.02a MIA 
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HOW OUTPU-

12K 

4.71.1 

MODELS TV- 11P, 
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lo 
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PAGE 

ALIGNMENT INSTRUCTIONS .. . 4 
INSTALLATION DATA  .. 2 
PARTS LAYOUT   12 
PARTS LIST   14 
SCHEMATIC   13 

Model TC165 

Model T164 
Walnut, 

Mahogany 
or Oak 

Model TC166 
Walnut, Mahogany or Oak Walnut, Mahogany or Oak 

Model TC167 Model TC168 
Walnut, Mahogany or Oak Walnut, Mahogany or Oak 

GENERAL DESCRIPTION 

Models T164, TC165, TC166, TC167 and TC168 receivers em-

ploy twenty-one tubes plus two rectifiers and a 16GP4 kine-
scope. The receivers are identical except for cabinets, jewel 
lights and speakers. A phono input jack is provided to permit 

the use of an external record player. 

INDEX 

SPECIFICATIONS   

TOP VIEW — TUBE LAYOUT. . 

TRIMMER LOCATIONS  

TROUBLESHOOTING  

PAGE 

1 
.3 
7 
8 

VOLTAGE MEASUREMENTS . . . II 
9 wAvtI-UKMS . 

ELECTRICAL AND MECHANICAL 

SPECIFICATIONS 

PICTURE SIZE  146 square inches on a 16GP4 kinescope 

R-F FREQUENCY RANGES 

All 12 television channels, 54 inc. to 88 mc., 174 mc. to 216 mc. 

Fine Tuning Range.. ± 250 kc. on chan. 2, + 650 kc. on chan. 13 
Picture Carrier Frequency  25.75 mc. 

Sound Carrier Frequency  21.25 mc. 

CHASSIS DESIGNATIONS 

KCS40  In Model T164 
KCS40A  In Models TC165, TC166, TC167, TC168 

LOUDSPEAKERS 

KCS40  (92580-3W) 8" PM Dynamic, 3.2 ohms 

KCS40A  (92569-10W) 12" PM Dynamic, 3.2 ohms 

POWER SUPPLY RATING  115 volts, 60 cycles, 250 watts 

AUDIO POWER OUTPUT RATING  3.5 watts max. 

RECEIVER ANTENNA INPUT IMPEDANCE 

Choice: 300 ohms balanced or 72 ohms unbalanced. 

RCA TUBE COMPLEMENT 
Tube Used Function 

( 1 ) RCA 6AG5  R-F Amplifier 

( 2 ) RCA 6AG5  Converter 
( 3 ) RCA 616  R-F Oscillator 

(4) RCA 6AU6  1st Sound I-F Amplifier 
( 5 ) RCA 6AU6  2nd Sound I-F Amplifier 

( 6 ) RCA 6AL5  Sound Discriminator 

( 7 ) RCA 6AV6  1st Audio Amplifier 

( 8 ) RCA 6K6GT  Audio Output 

( 9 ) RCA 6BA6  1st Picture IT Amplifier 
(10) RCA 6AG5 2nd Picture I-F Amplifier 
(11) RCA GBA6  3rd Picture I-F Amplifier 

(12) RCA 6AG5  4th Picture 1-F Amplifier 
(13) RCA 6AL5  Picture 2nd Detector and Sync Limiter 

(14) RCA 12AU7  1st and 2nd Video Amplifier 

(15) RCA 6SN7GT... AGC Amplifier and Vertical Sweep Osc. 

(16) RCA 6SN7GT AGC Rectifier and 1st Sync Separator 

(17) RCA 6SN7GT...Sync Amplifier and 2nd Sync Separator 
(18) RCA 6K6GT  Vertical Sweep Output 

(19) RCA 6SN7GT... Horizontal Sweep Oscillator and Control 
(20) RCA 6BG6G  Horizontal Sweep Output 

(21) RCA 6W4GT.  Damper 
(22) RCA 1B3-GT/8016  High Voltage Rectifier 

(23) RCA 5U4G  Power Supply Rectifier 

(24) RCA 16GP4  Kinescope 

DIMENSIONS (Inches) Width Height Depth 

Cabinet (outside), T164  23 21 1/4 21 3/4  
Cabinet (outside), TC165  27 1/2  38 1/4 20 3/4  

Cabinet (outside). TC166  27 5'8 38 3/4  22 3/4 

Cabinet (outside), TC167  25 3/4  38 3/4  22 3/4  
Cabinet (outside), TC168  26 3/4  37 7/s 22 7/s 

Chassis (overall)  19 1/4 11 18 1/2  

WEIGHT Chassis with Tubes 
Model in Cabinet 

T164  96 
TC165.  101 
TC166.  106 

TC167.  123 

TC168.  117 

Shipping 
Weight 

115 

123 

130 

148 

141 

PICTURE INTERMEDIATE FREQUENCIES 

Picture Carrier Frequency 25.75 Mc. 

Adjacent Channel Sound Trap 27.25 Mc. 

Accompanying Sound Traps 21.25 Mc. 

Adjacent Channel Picture Carrier Trap 19.75 Mc. 

SOUND INTERMEDIATE FREQUENCIES 

Sound Carrier Frequency 21.25 Mc. 

Sound Discriminator Band Width between peaks  350 kc 

VIDEO RESPONSE To 4 Mc. 

FOCUS Magnetic 

SWEEP DEFLECTION Magnetic 

SCANNING Interlaced, 525 line 

HORIZONTAL SWEEP FREQUENCY 15,750 cps 

VERTICAL SWEEP FREQUENCY 60 cps 

FRAME FREQUENCY (Picture Repetition Rate) 30 cps 

OPERATING CONTROLS (front panel) 

Channel Selector 

Fine Tuning 

Picture 

Brightness 

Picture Horizontal Hold t 

Picture Vertical Hold 

Sound Volume and On-Off Switch 

Tone 

 Dual Control Knobs 

 Dual Control Knobs 

 Dual Control Knobs 

 Dual Control Knobs 

NON•OPERATING CONTROLS (not including r-f and I-1 adjust-
ments) 

Horizontal Centering cabinet adjustment 

Vertical Centering cabinet adjustment 

Width  rear chassis adjustment 

Height . rear chassis adjustment 

Horizontal Linearity  rear chassis screwdriver adjustment 

Vertical Linearity  rear chassis adjustment 

Horilontal Drive  rear chassis screwdriver adjustment 
Horizontal Oscillator Frequency bottom chassis adjustment 

Horizontal Oscillator Waveform side chassis adjustment 

Horizontal Locking Range rear chassis adjustment 

Focus  rear chassis adjustment 
Ion Trap Magnet  

Deflection Coil  

AGC Threshold Control  

HIGH VOLTAGE WARNING 

cabinet adjustment 

cabinet adjustment 

rear chassis adjustment 

OPERATION OF THIS RECEIVER OUTSIDE THE CABINET OR WITH THE COVERS REMOVED INVOLVES 

A SHOCK HAZARD FROM THE RECEIVER POWER SUPPLIES. WORK ON THE RECEIVER SHOULD 

NOT BE ATTEMPTED BY ANYONE WHO IS NOT THOROUGHLY FAMILIAR WITH THE PRECAUTIONS 

NECESSARY WHEN WORKING ON HIGH-VOLTAGE EQUIPMENT. DO NOT OPERATE THE RECEIVER 

WITH THE HIGH-VOLTAGE COMPARTMENT SHIELD REMOVED. 

KINESCOPE HANDLING PRECAUTIONS 

DO NOT REMOVE OR HANDLE THE KINESCOPE IN ANY MANNER UNLESS SHATTERPROOF GOG-

GLES AND HEAVY GLOVES ARE WORN. PEOPLE NOT SO EQUIPPED SHOULD BE KEPT AWAY WHILE 

HANDLING KINESCOPES. KEEP THE KINESCOPE AWAY FROM THE BODY WHILE HANDLING. 

The kinescope bulb encloses a high vacuum and, due to its large surface area, is subjected to considerable air pressure. For 

this reason, kinescopes must be handled with more care than ordinary receiving tubes. 

The large end of the kinescope bulb — particularly that part at the rim of the viewing surface — must not be struck, scratched or 

subjected to more than moderate pressure at any time. In installation, if the tube sticks or fails to slip smoothly into its socket, 

or deflecting yoke, investigate and remove the cause of the trouble. Do not force the tube. Refer to the Receiver Installation sec-

tion for detailed instructions on kinescope installation. All RCA replacement kinescopes are shipped in special cartons and should 

be left in the cartons until ready for installation in the receiver. Keep the carton for possible future use. 

MODELS T164, Ch. KCS40; TC165, 

TC166, TC167, TC168, Ch. KCS40A 
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The following adjustments are necessary 
receiver on for the first time: 

1. See that the TV-PH switch on the rear 
"TV" position. 

2. Turn the receiver "ON" and 
advance the SOUND VOLUME 
control to approximately mid 
position. 

3. Set the STATION SELECTOR 
to the desired channel. 

4. Adjust the FINE TUNING 
control for best sound fidelity and 
the SOUND VOLUME control for 
suitable volume. 

5. Turn the BRIGHTNESS con-
trol fully counter-clockwise, then 
clockwise until a light pattern 
appears on the screen. 

6. Adjust the VERTICAL hold 
control until the pattern stops 
vertical movement. 

7. Adjust the HORIZONTAL 
hold control until a picture is 
obtained and centered. 

8. Turn the BRIGHTNESS con-
trol counter-clockwise until the re-
trace lines just disappear. 

VERTICAL 
HOLO 

HORIZONTAL BRIGHTNESS ON-OFF STATION 

OPERATING INSTRUCTIONS 

when turning the 

apron is in the 

9. Adjust the PICTURE control for suitable picture contrast. 

10. After the receiver has been on for some time, it may be 
necessary to readjust the FINE TUNING control slightly for 
improved sound fidelity. 

MOLD 

CHANNEL 
NO. 

FINE 
SOUND VOLUME SELECTOQ TUNING 

Figure l—Receiver Operating Controls 

INSTALLATION INSTRUCTIONS 

These receivers are shipped complete in cardboard cartons. 
The kinescope is shipped in place in the receiver. 

UNPACKING.—To unpack the T164, tear open the carton 
flaps, pick up the receiver from under the bottom of the cabi-
net, and lift it out of the shipping carton. 

The receiver may now be placed on a stand, table or other 
appropriate support. If a table or piece of furniture other than 
the regular stand is used for support, care must be taken to 
see that the receiver is sitting on the cabinet feet. If the bottom 
of the cabinet is permitted to touch a table top, the table could 
become badly scratched. 

To unpack the console receivers, turn the shipping carton on 
its side and tear open the carton bottom flaps. Fold the flaps 
up along the side of the carton and turn the carton back up. 
Lift the carton up and off the cabinet. 

To remove the skid attached to the bottom of the console 
cabinets, take off the nuts from the two bolts that hold the 
cabinet on the skid. With a man at each end of the cabinet, 
lift the cabinet off the skid. 

Take off the cabinet back. The operating control knobs are 
packed in a bag which is tied on top of the chassis. Remove 
the bag and install the knobs on the proper control shafts. 

Make sure that all tubes are in place and are firmly seated 
in theit sockets. 

Check to see that the high voltage lead clip is in place be-
tween the rim of the kinescope and the kinescope mask. 

Connect the antenna transmission line to the receiver an-
tenna terminals. Plug the receiver power cord into a 115 volt 

.ci-c power source. Turn the receiver power switch to the "on" 
position, the brightness control fully clockwise, and the picture 
control counter-clockwise. 

WARNING.— The high voltage supply in this receiver de-
livers 12,000 volts! A.C. interlocks are provided at the back of 
the set so that when the back is removed — so is the power. 

ION TRAP MAGNET ADJUSTMENT.—Set the ion trap mag-
net approximately in the position shown in Figure 2, and with 
the part number on magnet towards the rear of the chassis. 
Starting from this position immediately adjust the magnet by 
moving it forward or backward at the same time rotating it 
slightly around the neck of the kinescope for the brightest 

KINESCOPE 

CUSHION 
ADJ 

FOCUS COIL 

MOUNTING 
SCREW 

KINESCOPE 
CUSHION 

DEFLECTION 

YOKE ADJ 

11. In switching from one sta-
tion to another, it may be neces-
sary to repeat steps 4, 8 and 9. 

12. When the set is turned on 
again after an idle period, it 
should not be necessary to re-
peat the adjustments if the posi-
tions of the controls have not 
been changed. If any adjust-
ment is necessary, step number 
4 is generally sufficient. 

13. If the positions of the con-
trols have been changed, it may 
be necessary to repeat steps 2 
through 9. 

14. To use the instrument with 
a record player, plug the record-
player output cable into the 
PHONO jack on the rear apron, 
and set the TV-PH switch on 
"PH." Set the TV-PH switch back 
to TV on completion of the rec-
ord program. 

COMPRESSION 
SPRING 
SCREWS 

FOCUS COIL 
MAGNETIC 
SHUNT 

FOCUS COIL 

ION TRAP 
MAGNET 

MAGNETIC 
SHUNT 
LOCKING 
SCREW 

Figure 2— Yoke and Focus Coil Adjustments 

raster on the screen. Reduce the brightness control setting until 
the raster is slightly above average brilliance. Adjust the focus 
control (R191 on the chassis rear apron) until the line structure 
of the raster is clearly visible. Readjust the ion trap magnet 
for maximum raster brilliance. The final touches of this adjust-
ment should be made with the brightness control at the maxi-
mum position with which good line focus can be maintained. 

DEFLECTION YOKE ADJUSTMENT.—If the lines of the roster 
are not horizontal or squared with the picture mask, rotate the 
deflection yoke until this condition is obtained. Tighten the yoke 
adjustment wing screw. 

PICTURE ADJUSTMENTS.—It will now be necessary to ob-
tain a test pattern picture in order to make further adjust-
ments. See steps 3 through 9 of the receiver operating in-
structions. 

If the Horizontal Oscillator and ACC System are operating 
properly, it should be possible to sync the picture at this point. 
However, if the AGC threshold control is misadjusted, and the 
receiver is overloading, it may be impossible to sync the 
picture. 

If the receiver is overloading, turn 11138 on the rear apron 
(see Figure 3) clockwise until the set operates normally and 
the picture can be synced. 

FOCUS COIL 
MOUNTING 
SCREWS 

INSTALLATION INSTRUCTIONS CHASSIS KCSLjO, KCS OA 
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Figure 3 - Rear Chassis Adjustments 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT.—Turn 
the horizontal hold control to the extreme counter-clockwise 
position. The picture should remain in horizontal sync. Momen-
tarily remove the signal by switching off channel then back. 
Usually the picture will remain in sync. Turn the control clock-
wise slowly. If the picture did fall out of sync upon removal 
of the signal, the number of aiagonal black bars will be 
gradually reduced and when only 2 bars sloping downward 
to the left are obtained, the picture will pull into sync upon 
slight additional clockwise rotation of the control. The picture 
should remain in sync for approximately 180 degrees of addi-
tional clockwise rotation of the control. At the extreme clock-
wise position, the picture should be out of sync and should 
show I vertical or diagonal black bar in the raster. 

If the receiver passes the foregoing checks and the picture 
is normal and stable, the horizontal oscillator is properly 
aligned. Skip " Alignment of Horizontal Oscillator" and pro-
ceed with "Focus Coil Adjustment." 

ALIGNMENT OF HORIZONTAL OSCILLATOR. — If in the 
above check the receiver failed to hold sync with the hold 
control at the extreme counter-clockwise position or failed to 
hold sync over 180 degrees of clockwise rotation of the con-
trol from the pull- in point, it will be necessary to make the 
following adjustments: 

Horizontal Frequency Adjustment.—Turn the T109 sine wave 
core (on the outside of the.apron) all the way out of the coil. 

Set the locking range trimmer C153A one-half turn out from 
maximum capacity. 

Tuin the horizontal hold control to the extreme clockwise 
position. Tune in a television station and turn the frequency 
wave core of T109 under the chassis until the picture syncs 
and the sync bar just begins to move into the picture. 

Note.—Occasionally, a tube may be found which does not 
respond to this alignment procedure since it may not be pos-
sible to sync the picture by means of the frequency core when 
the sine wave core is all the way out of the coil. Yet, ,he tube 
may work perfectly well when the circuit is properly aligned. 
In such a case, it may be necessary to turn the sine wave core 
in slightly, and readjust the frequency core to obtain sync. 

Turn the sine wave core of T109 in until the blanking bar 
begins to move off to the left of the picture. Alternately turn the 
sine wave core in and the frequency out, keeping the picture 
in sync and the blanking bar showing in the picture. 

Continue alternate adjustments until the picture falls from 
sync into a parasitic oscillation as indicated by a non-synchro-
nized pattern which flickers in width and centering with pos-
sibly a light ragged vertical bar through the center of the 
screen. 

Turn the sine wave core out 12 turn. Adjust the )requency 
core in until the picture is in sync and horizontal blanking 
appears as a vertical bar in the picture. 

Check of Pull- in Range.--Turn the horizontal hold control fully 
counter-clockwise. Connect a 270K ohm resistor across C136. 
Momentarily switch off channel and back: the picture will 
then be out of sync. Turn the hold control clockwise slowly and 
observe the minimum number of bars obtained just before the 
picture pulls into sync. 

The picture should snap in from two complete blanking bars. 
If two bars are not obtained, turn the locking range trimmer 
C153A in to obtain less bars or out to obtain more bars. 

If C153A was adjusted, remove the 270K resistor, turn the 
horizontal hold control fully clockwise and adjust the T109 
frequency core until horizontal blanking appears as a vertical 
bar in the synced picture. Then repeat the entire check of 
pull-in range to this point. 

Repeat the adjustments under "Check of Pull-in Range" 
until the conditions specified are fulfilled. When the horizontal 
hold operates as outlined under "Check of Horizontal Oscillator 
Alignment" the oscillator is properly adjusted. 

If the oscillator does not hold sync properly at this point and 
the AGC system is in proper adjustment it will be necessary to 
adjust the Horizontal Oscillator by the method outlined in the 
alignment procedure on page 11. 

FOCUS COIL ADJUSTMENTS.—The focus coil should be ad-
justed so that there is approximately one-quarter inch of space 
between the rear cardboard shell of the yoke and the flat of 
the front face of the focus coil. This spacing gives best chterage 
focus over the face of the tube. The axis of the hole through 
the focus coil should be parallel with the axis of the kinescope 
neck. 

The focus coil is provided with a magnetic shunt in the form 
of a metal sleeve as shown in Figure 2. If the receiver focuses 
with the focus control near the end of its range, loosen the 
shunt locking screw and slide the shunt backward or forward 
until focus occurs in the center range of the focus control. 
CENTERING ADJUSTMENT. — No electrical centering con-

trols are provided. Centering is obtained by loosening the two 
focus coil mounting screws and sliding the coil up or down or 
from side to side. If the focus coil was appreciably changed in 
position or if a corner of the raster is shadowed, check the 
position of the ion trap magnet. Reposition the magnet within 
the range of maximum raster brightness to eliminate the 
shadow and recenter the picture by sliding the coil. In no case 
should the magnet be adjusted to cause any loss of brightness 
since such operation may cause immediate or eventual dam-
age to the tube. In extreme cases it may be necessary to ad-
just one or more of the three focus coil compression spring 
screws to eliminate a corner shadow. 
WIDTH, DRIVE AND HORIZONTAL LINEARITY ADJUST-

MENTS.—Adjustment of the horizontal drive control affects the 
high voltage applied to the kinescope. In order to obtain the 
highest possible voltage hence the brightest and best focused 
picture, adjust horizontal drive counter-clockwise as far as 
possible without losing tension on trimmer. 

Set the width control to minimum picture width. 

Turn the horizontal linearity coil out until appreciable loss 
in width occurs, then in until nearly maximum width and the 
best linearity is obtained. Do not run the core in beyond the 
point of maximum linearity change, us the current drawn by 
the 6BC6C then becomes excessive. 

Adjust the width control for the proper picture width. 

Readjust linearity, 'but again not beyond the point of maxi-
mum linearity change. If necessary adjust the drive control 
for best linearity. 

If at very high line voltage, the picture width is excessive 
even with the width control set at minimum, turn the linearity 
coil out to obtain the proper width. On high line voltage, ex-
cessive with generally will be accompanied by good linearity, 
without retouching the drive. 

Adjustments of the horizontal drive control affect horizontal 
oscillator hold and locking range. If the drive control was ad-
justed, recheck the oscillator alignment. 

FOCUS.—Adjust the focus control (11191 on chassis rear 
apron) for maximum definition in the test pattern vertical 
-wedge- and best focus in the white areas of the pattern. 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS.—Ad-
just the height control ( 11155 on chassis rear apron) until the 
picture fills the mask vertically. Adjust vertical linearity (R162 
on rear apron) until the test pattern is symmetrical from top 
to bottom. Adjustment of either control will require a readjust-
ment of the other. Adjust the focus coil to align the picture 
with the mask. 

Check to see that the cushion and yoke thumbscrews and 
the focus coil mounting screws are tight. 
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INSTALLATION INSTRUCTIONS 

AGC THRESHOLD CONTROL.—The AGC threshold control 

R138 is adjusted at the•I actory and normally should not re-
quire readjustment in the field. 

To check the adjustment of the AGC threshold control, tune 

in a strong signal, sync the picture and turn the picture con-
trol to the muximurn clockwise position. Turn the brightness 
control counter-clockwise until the vertical retrace lines are 
just invisible. Momentarily remove the signal by switching off 
channel and then back. If the picture reappears immediately. 
the receiver is not overloading due to improper setting of P138. 
If the picture requires an appreciable portion of a second to 

11138 bIll/UILI i,w ieudjted. 

Set the picture control at the maximum clockwise position. 
Turn R138 fully clockwise. The top one-half inch of the picture 
may be bent slightly. This should be disregarded. Turn R138 
counter clockwise until there is a very, very slight bend or 

change of bend in the top one-half inch of the picture. Then 
turn R138 clockwise just sufficiently to remove this bend or 
change of bend. 

If the signal is very weak, the above method may not work 
as it may be impossible to get the picture to bend. In this 
case, turn R138 counter-clockwise until the snow in the picture 
becomes more pronounced, then clockwise until the best signal 
to noise ratio is obtained. 

The AGC control adjustment should be made on a strong 
signal if possible. If the control is set too far counter-clockwise 

on a weak signal, then the receiver may overload when a 
strong signal is received. 

CHECK OF R-F OSCILLATOR ADJUSTMENTS.—Tune in all 
available stations to see if the receiver r-I oscillator is ad-
justed to the proper frequency on all channels. If adjustments 
are required, these should be made by the method outlined 

in the alignment procedure on page 10. The adjustments for 
channels 2 through 5 and 7 through 12 are available from 
the front of the cabinet by removing the station selector 
escutcheon as shown in Figure 4. Adjustment for channel 13 
is on top of the chassis and channel 6 adjustment is in the 
kinescope well. See Figures 8 and 9 for their location. 

STATION SELECTOR 

FINE TUNING 

TO REMOVE ESCUTCHEON, SLIDE 

SPRING CLIP TO LEFT 

OSCILLATOR ADJUSTMENT' 

FOR CHANNEL NUMBER 

Figure ¡—R-F Oscillator Adjustments 

Replace the cabinet back and make sure that the screws are 
tight in order to prevent rattling at high volume. 

WEAK SIGNAL AREA OPERATION.—Since the vast majority 
of receivers are sold in strong signal areas, the chassis are 
aligned to produce the cleanest pictures in those areas. How-
ever, if the receiver is to be operated in a weak signal area, 
better performance can be obtained by "peaking" the r-f unit. 

To peak the r-f unit in these receivers, disconnect the 390. 
ohm resistor R14 which is on top of the r-f unit chassis. Adjust 
L66 to obtain the best possible picture on the weakest low 
channel station received. 

If the peaked receiver is subsequently taken to a strong 
signal area, the resistor 1114 should be connected in place and 
L66 adjusted for " flat" response on the low channels. 

CHASSIS REMOVAL.—To remove the chassis from the cabi-
net for repair or installation of a new kinescope, remove the 
control knobs, the cabinet back, unplug the speaker cable, 
the kinescope socket, the antenna cable, the pilot light cable, 
the yoke and focus coil cable. Remove the yoke frame ground-
ing strap and the interlock switch. Take out the six chassis 
bolts under the cabinet. Withdraw the chassis from the back 
of the cabinet. 

KINESCOPE HANDLING PRECAUTION.—Do not install, re-
move, or handle the kinescope in any manner, unless shatter-
proof goggles and heavy gloves are worn. People not so 
equipped should be kept away while handling the kinescope. 
Keep the kinescope away from the body while handling. 

To remove the kinescope from the cabinet, take out the four 
screws and one wing screw which hold the yoke frame to the 

cabinet. Remove the kinescope, the yoke frame with yoke and 
focus coil as an assembly. 

INSTALLATION OF KINESCOPE.—Handle this tube by the 
metal rim at the edge of the screen. Do not cover the glass bell 
of the tube with fingermarks as it will produce leakage paths 
which may interfers with reception. If this portion cif the tube 
has inadvertently been handled, wipe it clean with a soft 
cloth moistened with "dry" carbon tetrachloride. 

Wipe the kinescope screen surface and front panel safety 
glass clean of all dust and fingermarks with a soft cloth 
moistened with " Windex" or similar cleaning agent. 

Turn the tube so that the key on the base of the tube 
will be down and insert the neck of the kinescope through 
the deflection and focus coils. If the tube sticks, or fails to 
slip into place smoothly, investigate and remove the cause 
of the trouble. Do not force the tube. 

Replace the kinescope and yoke frame assembly in the 
cabinet. Insert the four screws and wing screw and tighten. 

Slip the kinescope as far forward as possible. Slide the kine-
scope cushion firmly up against the flare of the tube and 
tighten the adjustment wing screws. Slide the deflection yoke 
as far forward as possible. If this is not done, difficulty will be 
encountered in adjusting the ion trap magnet and focus coil 
because of shadows on the corner of the raster. 

Slide the chassis into the cabinet, then insert and tighten 
the six chassis bolts. 

Slip the ion trap magnet over the neck of the kinescope. 

Connect the kinescope socket to the tube base and slip the 
high voltage lead clip between the rim of the kinescope and 
the mask. 

Reconnect all other cables. Do not forget to replace the yoke 
frame grounding strap. Perform the entire set-up procedure 
beginning with Ion Trap Magnet Adjustment. 

ANTENNAS.—The finest television receiver built may be said 
to be only . as good as the antenna design and installation. 
It is therefore important to select the proper antenna to suit 
local conditions, to install it properly and orient it correctly. 

RCA Television Antenna, type No. 225A1 is designed for 
reception of all twelve television channels. The antenna uses 
the 300-ohm RCA "Bright Picture" television transmission line. 

The antenna, a dipole with reflector, is unidirectional on chan-
nels two through six. When used on these channels the maxi-
mum signal is obtained when the antenna rods are broadside 

toward the transmitting antenna, with the antenna element 
between the reflector and the transmitting antenna. 

When operated on channels seven through thirteen ( 174 to 
216 Mc), the antenna has side lobe On these channels, the 
maximum signal will be obtained when the antenna is rotated 
approximately 35 degrees in either direction from its broadside 
position toward the transmitting antenna. In many instances 
this effect may not cause any difficulties and it may be pos-
sible to rrake a compromise orientation which will permit satis-
factory reception on all high and low channels. In some in-
stances, however, this will not be the case due to reflections or 
to insufficient signal strength from one or more stations. 

RCA antenna type 204A1 is available for use in locations 
in which it is desirable to eliminate side lobes and to have 
the antennas 7-13 directivity the.same as its 2-6 directivity. 

For use in cases where it is desirable to have adjustable 

7-13 directivity different from 2-6, RCA antenna type 206A1 is 
provided. 

In weak signal areas it is possible to -stack" the type 204A1 
antenna to obtain increased signal strength by employing one 
type 204A1 antenna and one type 208A1 stacking kit. 

CABINET ANTENNA.—A cabinet antenna is provided which 
may be employed in strong signal areas in which no reflec-
tions are experienced. The antenna leads are brought out near 
the receiver antenna terminal board. 
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ALIGNMENT PROCEDURE 

TEST EQUIPMENT. - To service properly the television chas-
sis of this receiver, it is recommended that the following test 
equipment be available: 

Ft •F Sweep Generator meeting the following requirements: 

(c) Frequency Ranges 

20 to 30 mc.. 1 mc. and 10 mc. sweep width 
50 to 90 mc., 10 mc. sweep width 
170 to 225 mc., 10 mc. sweep width 

(b) Output adjustable with at least . 1 volt maximum. 

(c) Output constant on all ranges. 

(d) -Flat- output on all attenuator positions. 

Cathode-Ray Oscilloscope. - For alignment purposes, the 
oscilloscope employed must have excellent low frequency and 
phase response, and should be capable of passing a 60-cycle 
square wave without appreciable distortion. While this require-
ment is not met by many commercial instruments. RCA Oscillo-
scopes, types WO-55A, WO-58A, WO-79A, and WO-60C fill the 
requirement and any of these may be employed. 

For video and sync waveform observations, the oscilloscope 
must have excellent frequency and phase response from 10 
cycles to at least two megacycles in all positions of the gain 
control. The RCA types WO-58A and WO-79A are ideally 
suited for this purpose. 

Signal Generator to provide the following frequencies with 
crystal accuracy. 

(a) Intermediate frequencies 

19.75 mc. adjacent channel picture trap 
21.25 mc. sound i-f and sound traps 

22.05 and 24.75 mc. cony, and first pix i-f trans. 
25.9 mc, second picture if transformer 

24.6 mc. fourth picture i-f transformer 

22.0 mc. third picture i-f transformer 
22.5 mc. fifth picture i-f transformer 
25.75 mc. picture carrier 

27.25 mc. adjacent channel sound trap 

(b) Radio frequencies 

Picture Sound 

R233 Channel Carrier Carrier 
TONE 

CONTROL Number Freq. Mc. Freq. Mc. 

J 2  55.25  59.75 

II 
S101, R205 
OFF- ON 

SOUND VOLUME 

FINE 

TUN NG CONTROL 

CHANNEL 
SWITCH 

JEWEL LIGHT 

SPEAKER PLUG 

3  61.25  65.75 
4  67.25  71.75 
5  77.25  81.75 
6  83.25  87.75 
7  175.2,5   179.75 
8  181.25   185.75 
9  187.25   191.75 
10  193.25  197.75 
11   199.25 203.75 
12  205.25 209.75 
13  211.25  215.75 

(c) Output on these ranges should be adjustable and at least 
.1 volt maximum. 

Heterodyne Frequency Meter with crystal calibrator if the 
signal generator is not crystal controlled. 

Electronic Voltmeter of Junior -VoltOhmyst" type and a high 
voltage multiplier probe for use with this meter to permit 
measurements up to 15 kv. 

Service Precautions. - If possible, the chassis should be ser-
viced without the kinescope. However, if it is necessary to 
view the raster during servicing, it would be a great con-
venience to have a set of yoke. focus coil, kinescope socket, 
high voltage and speaker extension cables. 

CAUTION: Do not short the kinescope second-anode lead. 
Its short circuit current represents a considerable overload on 
the high voltage rectifier V113. 

CHASSIS KÇ 40, KC 40A 

Adiustments Required. - Normally, only the IA oscillator line 
will require the attention of the service technician. All other 
circuits are either broad or very stable and hence will seldom 
require readjustment. 

The oscillator line is relatively non-critical. When oscillator 
tubes are changed, in all probability it will be necessary to 
adjust only C6 in order to bring the entire line into adjustment. 

ORDER OF ALIGNMENT. - When a complete receiver align-
ment is necessary, it can be most conveniently performed in 
the following order: 

(1) Sound discriminator (5) R-F and converter lines 

(2) Sound i-f transformers (6) R-F oscillator line 
(3) Picture i-f traps (7) 4.5 mc. video trap 

(4) Picture i-f transformers e Sensitivity check 
SOUND DISCRIMINATOR ALIGNMENT. - Set the signal gen-

erator for approximately .1 volt output at 21.25 mc. and con-
nect it to the second sound i-f grid. 

Detune 1113 secondary (bottom). 

Set the "VoltOhmyst" on the 3- volt scale. 

Connect the meter. in series with a 1-megohm resistor, to the 

junction of diode resistors R203 and R204. 

Adjust the primary of T113 (top) for maximum output on the 

meter. 

Connect the "VoltOhmyst" to the junction of C183 and R203. 
Adjust T113 secondary (bottom). It will be found that it is 
possible to produce a positive or negative voltage on the meter 
dependent upon this adjustment. Obviously to pass from a 
positive to a negative voltage, the voltage must go through 
zero. 7.113 (bottom) should be adjusted so that the meter indi-
cates zero output as the voltage swings from positive to nega-
tive. This point will be called discriminator zero output. 

Connect the sweep oscillator to the grid of the second sound 
i-f amplifier. 

Adjust the sweep band width to .approximately 1 mc. with 
the center frequency at approximately 21.25 mc. and with 
an output of approximately . 1 volt. 

Connect the oscilloscope to the junction of C183 and R203. 
The pattern obtained should be similar to that shown in Figure 
12. II it is not, adjust 1113 (top) until the waveform is sym-

metrical. 

The peak-to-peak band width of the discriminator should be 
approximately 350 kc. and the trace should be linear from 
21.175 mc. to 21.325 mc. 

SOUND IT ALIGNMENT. - Connect the sweep oscillator to 
the first sound i-f amplifier grid. 

Connect the oscilloscope to the second sound i-f grid return 
(terminal A of T112) in series with a 33,000-ohm isolating 
resistor. 

Insert a 21.25 mc. marker signal from the signal generator 
into the first sound i-f grid. 

Adjust 1112 (top and bottom) for maximum gain and sym-
metry about the 21.25 mc. marker. The pattern obtained should 
be similar to that shown in Figure 13. 

The output level from the sweep should be set to produce 
approximately .3 volt peak- to-peak at the second sound i-f grid 
return when the final touches on the above adjustment are 
made. It is necessary that the sweep output voltage should not 
exceed the specified values otherwise the response curve will 
be broadened, permitting slight misadjustment to pass un-
noticed and possibly causing distortion on weak signals. 

The band. width at 70°o response from the first sound if 
grid to the second i-f grid should be approximately 200 kc. 

John P. Rider 



ALIGNMENT PROCEDURE 

PICTURE IF TRAP ADJUSTMENT. - Connect the "Volt-
Ohmyst" to the junction of R135 and C190. 

Remove the 6SN7GT AGC Amplifier tube V107. Connect a 
250.000-ohm potentiometer between pins 5 and 6 of the V107 
socket. Adjust the potentiometer until the " VoltOhmyst" reads 
approximately - 12 volts. 

Set the channel switch to the blank position between chan-
nels number 2 and 13. 

Connect the "VoltOhmyst" across the picture detector load 
resistor R119. Under this condition, both leads of the meter 
are at approximately - 120 volts. In making this connection, 
care should be taken not to touch the case of the meter or to 
permit the meter case to become grounded. 

Connect the output of the signal generator to the grid of the 
converter tube V2. To do this, remove the tube from the socket 
and fashion a clip by twisting one end of a small piece of 
wire around pin number 1. Replace the tube in the socket 
leaving the end of the wire protruding from under the tube. 
Connect the signal generator to this wire through a 1.500 mmf 
capacitor keeping the leads as short as possible. 

Set the generator to each of the following frequencies and 
with a thin fiber screwdriver tune the specified adjustment for 
minimum indication on the "VoltOhmyst." In each instance the 
generator should be checked against a crystal calibrator to 
insure that the generator is exactly on frequency. 

(1) 21.25 mc.-T103 (top) (4) 27.25 mc. 1104 (top) 
(2) 21.25 mc.---T105 (top) (5) 19.75 mc. T106 (top) 
(3) 27.25 mc.--T102 (top) (6) 19.75 mc.- 1101 (top) 

In the above transformers using threaded cores, it is possible 
to run the cores completely through the coils and secure two 
peaks or nulls. The correct position is with the cores in the 
outside ends of the coils. If the cores are not in the correct 
position, the coupling will be incorrect and it will be impossible 
to secure the correct response. 

PICTURE I-F TRANSFORMER ADJUSTMENTS. - Set the sig-
nal generator to each of the following frequencies and peak 
the specified adjustment for maximum indication on the " Volt-
Ohmyst." During alignment, reduce the input signal if neces-
sary to prevent overloading. 

22.5 mc.- T106 (bottom) 
24.6 mc.---T104 (bottom) 
22.0 mc.-T103 (bottom) 
25.9 mc.---T102 (bottom) 

Ti and T101 are coupled by a link and in combination con-
stitute an overcoupled transformer. The characteristics of such 
a transformer are such that it is impossible to adjust it to a 
single frequency. 

To sweep align Tl and T101, connect a 330-ohm composition 
resistor across the primary coils of 1102. T103, 1104 and T106. 

Connect the "VoltOhmyst" to the junction of R135 and CI90. 
Adjust the 250,000-ohm variable resistor for -2.0 volts on the 
meter. 

Connect the oscilloscope to the plate of the first video ampli-
fier. pin 1 of V106. 

Connect a sweep generator to the converter grid through a 
1,500 mmf capacitor. Set the generator to sweep from 20.0 
mc. to 30.0 mc. and adjust the output to provide a 4- volt peak-
to-peak signal on the scope. 

Connect the signal generator loosely to the converter grid 
and tune it to provide markers at 22.05 mc. and 24.75 mc. 

Adjust Ti ;top) and T101 (bottom) to obtain the response 
shown in Figure 14. The Tl core must penetrate to the 
terminal-board end of the coil in order to obtain the correct 
response. 

Remove the 330-ohm resistors from across 1102. 1103, T104 
and 1106. 

Adjust the 250,000-ohm potentiometer for a 15- volt peak-to-
peak signal at the plate of the first video amplifier. The bias 
as measured b the " VoltOhmyst" should be - 12 volts or  less. 

Observe and analyze the response curve obtained. The re-
sponse will not be ideal and the i-f adjustments must be re-
touched in order to obtain the desired curve. See Figure 15. 

On final adjustment the picture carrier marker must be at 
apprc.ximately 45 °e response. The curve must be approxi-
mately flat topped, with the 22.1 mc. marker at approxi-
mately 95°c response and the 25.0 mc, marker below 90°. 
response. A 26.5 mc. marker must fall between 5 and 10'. 
response. 

The most important consideration in making the i-1 adjust-
ments is to get the pictuie i ul the -Ili% tespunbe point. 
If the picture carrier operates too low on the response curve. 
loss of low frequency video response, of picture brilliance, of 
blanking, and of sync may occur. If the picture carrier op-
erates too iiigh on the response curve, the picture becomes 
smeared. In making these adjustments, care should be taken 
to see that no two transformers are tuned to the some fre-
quency as i-f oscillation may result. 

Remove the converter tube and take off the clip to pin num-
ber 1. Replace the tube in the socket. • 

Picture IF Oscillation. If the receiver will operate without 
oscillating with the test equipment disconnected but breaks 
into oscillation or becomes unstable with the equipment con-
nected. it may become necessary to establish a ground plane. 
Cover the test bench with a sheet of copper and set the chas-
sis on the sheet. Set all the test equipment except the " Volt-
Ohmyst" on the sheet and bond or bypass them to it. A 
Junior "VoltOhmyst" should not be bonded to the sheet since 
the negative test probe is not always connected to ground 
during alignment. If the receiver is badly misaligned and two 
or more of the i-f transformers are tuned to the same fre-
quency, the receiver may fall into i-f oscillation. I-F oscilla-
tion shows up as a voltage across the picture detector load 
resistor that is unaffected by r-f signal input. If such a condi-
tion is encountered, it is sometimes possible to stop oscillation 
by adjusting the transformers approximately to frequency by 
setting the adjustment cores of T101, 1102, 1103. T104, 1105 
and 1106 to be approximately equal to those of another re-
ceiver known to he in proper alignment. If this does not have 
the desired effect, it may now be possible to stop oscillation 
by increasing the grid bias. If so, it should then be possible 
to align the transformers by the usual method. Once aligned 
in this manner, the i-f amplifier should be stable with reduced 
bias. 

If the oscillation cannot be stopped in the above manner, 
shunt the grids of the first three pix i-1 amplifiers to ground 
with 1,000 mmf. capacitors. Connect the signal generator to 
the fourth pix i-f grid and align T106 to frequency. Progres-
sively remove the shunt from each grid and align the plate 
coil of that stage to frequency. 

If this does not stop the oscillation, the difficulty is not due 
to i-f misalignment as the i-f section is stable when properly 
aligned. Check all i-f by-pass condensers, transformer shunting 
resistors, tubes, socket voltages, etc. 

ANTENNA. R-F AND CONVERTER LINE ADJUSTMENT. - In 
order to align the r-f tuner, it will first be necessary to set the 
channel- 13 oscillator to frequency. The shield over the bottom 
of the r-f unit must be in place when making any adjustments. 

The channel- 13 oscillator may be aligned by adjusting it to 
beat with a crystal-calibrated heterodyne frequency meter, or 
by feeding a signal into the receiver at the r-f sound carrier 
frequency and adjusting the oscillator for zero output from the 
sound discriminator. In this latter case the sound discriminator 
must first have been aligned to exact frequency. Either method 
of adjustment will produce the some results. The method used 
will depend ur on the type of test equipment available. Regard. 
less of which method of oscillator alignment is used, the fre-
quency standard must be crystal controlled or calibrated. 

If the receiver oscillator is to be adjusted by the heterodyne 
frequency meter method, couple the meter probe loosely to the 
receiver oscillator. 

If the receiver oscillator is adjusted by feeding in the r-f 
sound carrier signal, connect the signal generator to the re-
ceiver antenna terminals. Connect the -VoltOhmyst- to the 
sound discriminator output (junction of C183 and R203). 

Set the receiver switch to 13. 

ALIGNMENT PROCEDURE 

Adjust the frequency standard to the correct frequency (237 
mc. for heterodyne frequency meter or 215.75 mc. for the 
signal generator). 

Set the line tuning control to the middle of its range. 

Adjust C6 for an audible beat on the heterodyne frequency 
meter or zero voltage from sound discriminator. 

Now that the channel- 13 oscillator is set to frequency, we 
may proceed with the r-f alignment. 

Connect the "VoltOhmyst" to the junction of R135 and L117. 
Adjust the 2SOK pot. for - 3 .5 votte on the meter. 

Remove the first pix i-f amplifier tube V101. 

Connect the oscilloscope to the test connection at R13 in 
the r-f tuning unit. 

Connect the r-f sweep oscillator to the receiver antenna 
terminals. The method of connection depends upon the output 
impedance of the sweep. The P102 connections for 300-ohm 
balanced or 72-ohm single-ended input are shown in the circuit 
diagrams in Figure 78. If the sweep oscillator has a 50-ohm 
single-ended output. 300-ohm balanced output can be obtained 
by connecting as shown in Figure 7. 

SO OHM 

UNBALANCED 
SWEEP OUTPUT 

CABLE 

MS 221 

Figure 7-Unbalanced Sweep Cable Termination 

Connect the signal generator loosely to the receiver antenna 
terminals. 

Since channel 7 has the narrowest response of any of the 
high frequency channels, it should be adjusted first. 

Set the receiver channel switch to channel 7. 

Set the sweep oscillator to cover channel 7. 

Insert markers of channel 7 picture carrier and sound carrier, 
175.25 mc. and 179.75 mc. 

Adjust C10 and C14 until the curve falls symmetrically be-
tween the sound and picture carrier markers. Adjust C11 to 
give the proper band width. Roughly peak L6 in conjunction 
with slight adjustments of C10 and C14 for a flat-topped re-
sponse curve with the sound and picture carriers at 90% to 
95% response points on this curve. See Figure 16, channel 7. 

Switch to channel 12 and adjust L6 for maximum response 
and minimum top slope of the curve. 

Check the response of channels 7 through 13 by switching 
the receiver channel switch, sweep oscillator and marker 
oscillator to each of these channels and observing the response 
obtained. See Figure 16 for typical response curves. It should 
be found that all these channels have the proper shaped re-
sponse with the markers above 80% response. If the markers 
do not fall within this requirement on one or more high fre-
quency channels, since there are no individual channel adjust-
ments, it will be necessary to readjust L6, C10, Cl) and C14, 
and possibly compromise some channel slightly in order to 
get the markers up on other channels. Normally, however, no 
difficulty of this type should be experienced since the higher 
frequency channels are comparatively broad and the markers 
easily fall within the required range. 

Channel 6 is next aligned in the same manner. 

Set the receiver to channel 6. 

Set the sweep oscillator to cover channel 6. 

Set the marker oscillator to channel 6 picture and sound 
carrier frequencies. 

Adjust L9, L13, L66, and C12 for an approximately flat-
topped response curve located symmetrically between the 
markers. L9, L13 and L66 are the center frequency adjust-
ments. C12 is the band-width adjustment 

Check channels 5 down through channel 2 by switching the 
receiver, sweep oscillator and marker oscillator to each channel 
and observing the response obtained. In all cases, the markers 
should be above the 80°o response point. If this is not the case. 
L9, L13, L66 and C12 should be retouched. On final adjustment, 
all channels must be within the 80% specification. 

Disconnect the 250K pot., and replace V107 and V101. 

Following an r-f alignment. the oscillator alignment must be 
checked. 

R-F OSCILLATOR LINE ADJUSTMENT. - The r-f oscillator 
line may be aligned by adjusting it to beat with a crystal 
calibrated heterodyne frequency meter, or by feeding a signal 
into the receiver at the r-f sound carrier frequency and adjust-
ing the oscillator for zero output from the sound discriminator. 
In this latter case the sound discriminator must first have been 
aligned to exact frequency. Either method of adjustment will 
produce the same results. The method used will depend upon 
the type of test equipment available. 

Regardless of which method of oscillator alignment is used, 
the frequency standard must be crystal controlled or calibrated. 
If the receiver oscillator is to be adjusted by the heterodyne 
frequency meter method, the calibration frequency listed under 
R-F Osc. Freq. must be available. 

If the receiver oscillator is adjusted by feeding in the r-f 
sound carrier frequency, the frequencies listed under Sound 
Carrier Freq. must be available. 

Receiver ET Sound Channel 
Channel R-F Ose. Carrier Oscillator 
Number Freq. Mc. Freq. Mc. Adjustment 

2  81  59.75 L24 
3  87  65.75 L23 
4  93  71.75 L22 
 103  81.75 L21 
6 109  87.75 L31 
7 201   179.75 L19 
8 207  185.75 L18 
9 213  191.75 L17 

10 219  197.75 L16 
11 225 203.75 L15 
12 231  209.75 L14 
13 237 215.75 C6 

If the heterodyne frequency meter method is used, couple 
the. meter probe loosely to the receiver oscillator. 

If the r-f sound carrier method is used, connect the "Volt-
Ohmyst" to the sound discriminator output (junction of C183 
and R203) and connect the signal generator to the receiver 
antenna terminals. The order of alignment remains the same 
regardless of which method is used. 

If the r-f unit is removed from the receiver for service and is 
aligned separately, the shield over the bottom of the r-f unit 
must be in place when making adjustments. 

Since the lower frequencies are obtained by adding steps of 
inductance, it is necessary to align channel 13 first and con-
tinue in reverse numerical order. 

Set the receiver channel switch to 13. 

Adjust the frequency standard to the correct frequency (237 
mc, for heterodyne frequency meter or 215.75 mc. for the signal 
generator). 

Set the fine tuning control to the middle of its range while 
making the adjustment. 

Adjust C6 for an audible beat on the heterodyne frequency 
meter or zero voltage from sound discriminator. Oscillator ad-
justments Li and L2 shown on the schematic are factory control 
adjustments and should not be touched in the field. 

Switch the receiver to channel 12. 

Set the frequency standard to the proper frequency as listed 
in the alignment table. 

Adjust L14 for indications as above. 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator trimmer for the speci-
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ALIGNMENT PROCEDURE 

lied indication. It should be possible to adjust the oscillator 
to the correct frequency on all channels with the line tuning 
control in the middle third of its range. 

After the oscillator has been set on all channels, start back 
at channel 13 and recheck to make sure that all adjustments 
are correct. 

AGC THRESHOLD ADJUSTMENT. - The AGC threshold ad-
justment can be made by the method outlined in the Installa-
tion Instructions. However, a more accurate adjustment can be 
obtained by the use of an oscilloscope. 

Tune in a station and advance the picture control to the 
maximum clockwise position. Connect the low capacity probe 
from the oscilloscope to the plate of the first video amplifier, 
pin 1 of V106. Adjust the oscilloscope to observe the horizontal 
sync pulse. 

Turn the AGC threshold control R138 fully clockwise, then 
slowly counter-clockwise. As the control is turned counter-
clockwise, the receiver gain will increase slowly, increasing 
the size of the pattern on the oscilloscope. R138 should be 
turned counter-clockwise until the receiver begins to overload 
as indicated by clipping of the sync. The control should be 
left in the maximum gain position in which no clipping of iinc 
ii observed. See Figure 17 for proper waveforms. 

HORIZONTAL OSCILLATOR ADJUSTMENT.- Normally the 
adjustment of the horizontal oscillator is not considered to be 
a part of the alignment procedure, but since the oscillator 
waveform adjustment requires the use of an oscilloscope, it 
can not be done conveniently in the field. The waveform ad-
justment is made at the factory and normally should not re-
quire readjustment in the field. However, the waveform adjust-
ment should be checked whenever the receiver is aligned or 
whenever the horizontal oscillator operation is improper. 

Horizontal Frequency Adjustment. -Set the locking range 
trimmer one half turn out from maximum capacity. With a 
clip lead, short circuit the coil between terminals C and D 
of the horizontal oscillator transformer T109. Tune in a tele-
vision station and sync the picture if possible. 

A. - Turn the horizontal hold control R173 to the extreme 
clockwise position. Adjust the T109 Frequency Adjustment 
(under the chassis) so that the picture is just out of sync and 
the horizontal blanking appears in the picture as a vertical bar. 
The position of the bar is unimportant. 

Note.-Occasionally a tube may be found which does not 
respond to step "A" above, since it may not be possible to 
sync the picture by means of the frequency core when the 
sine wave coil is shorted out. Yet, the tube may work per-
fectly well when the circuit is pioperly aligned. In such a 
case it may be necessary to remove the short then turn the 
sine wave core out then in until it is possible to obtain sync 
by adjustment of the frequency core. 

B. -- Turn the hold control approximately one-quarter of a 
turn from the extreme clockwise position and examine the 
width and linearity of the picture. If picture width or linearity 
is incorrect, adjust the horizontal drive control C153B, the width 
control f192 and the linearity control L111 until the picture is 
correct. If C153B was adjusted, repeat step "A" and note 
above. 

Horizontal Oscillator Waveform Adjustment.- Remove the 
shorting clip from terminals C and D of TI09. Turn the hori-
zontal hold control to the extreme clockwise position. With a 
thin fibre screwdriver, if necessary, adjust the Oscillator Wave-
form Adjustment Core of T109 on the outside of the chassis) 
until the horizontal blanking bar appears in the raster. The 
waveform adjustment core will sync the picture in two posi-
tions. The core should be in the position nearest the outside of 
the chassis. 

A. - Connect the low capacity probe of an oscilloscope to 
terminal C of T109. Alternately adjust the waveform and fre-
quency cores of T109 until the peak of the sine wave is equal 
in amplitude to the peak of the saw tooth, on the oscilloscope 
as shown in Figure 18, while maintaining the picture in 

synchronization. Then adjust the frequency core until hori-
zontal blanking shows as a vertical bar in the picture. 

This adjustment is very important for correct operation of the 
circuit. II the broad peak of the wave on the oscilloscope is 
lower than the sharp peak, the noise immunity becomes 
poorer, the stabilizing effect of the tuned circuit is reduced 
and drift of the oscillator becomes more serious. On the other 
hand, if the broad peak is higher than the sharp peak, the 
oscillator is overstabilized, the pull-in range becomes inade-
quate and the broad peak can cause double triggering of the 
oscillator when the hold control approaches the clockwise 
position. 

Remove the oscilloscope upon completion of this adjustment. 

Check of Oscillator Pull-in Range.-Set the horizontal hold 
control to the full counter-clockwise position. 

Connect a 270K ohm resistor across C156. 

Momentarily switch off channel and back. The picture will 
then be out of sync. 

Turn the hold control clockwise slowly and observe the 
minimum number of bars obtained just before the picture pulls 
into sync. The picture should snap in from two complete 
blanking bars. If two bars are not obtained turn the locking 
range trimmer C153A in to obtain less bars or out to obtain 
more bars. 

After adjustment of CI53A, remove the 270K resistor, turn 
the horizontal hold control fully clockwise and readjust the 
frequency core of T109 until the picture is in sync and the 
horizontal blanking bar begins to move in the picture. Then 
repeat the entire "Check of Pull-in Range" procedure to this 
point. Repeat this procedure until two bar pull-in is obtained. 

Turn the horizontal hold control to the maximum clockwise 
position. The picture should be just out of sync to the extent 
that the horizontal blanking bar appears as a single vertical 
or diagonal bar in the picture. Adjust the T109 Frequency 
Adjustment until this condition is fulfilled. 

4.5 MC. VIDEO TRAP.- With a strong input from a station, 
detune the receiver from the correct fine tuning point. With a 
very short clip lead, short the trap winding of T103. Observe 
the picture for the appearance of a 4.5 mc. beat. If the beat 
appears in the picture, adjust L110 until the beat is eliminated. 

SENSITIVITY CHECK. - A comparative sensitivity check can 
be made by operating the receiver on a weak signal from a 
television station and comparing the picture and sound obtained 
to that obtained on other receivers under the same conditions. 

This weak signal can be obtained by connecting the shop 
antenna to the receiver through a ladder type attenuator pad. 
The number of stages in the pad depends upon the signal 
strength available at the antenna. A sufficient number of 
stages should be inserted so that a somewhat less than 
normal contrast picture is obtained when the picture control 
is at the maximum clockwise position. Only carbon type re-
sistors should be used to construct the pad. 

RESPONSE CURVES.- The response curves shown on page 
14 and referred to throughout the alignment procedure were 
taken from a production set. Although these curves are typical, 
variations can be expected. 

The response curves are shown in the classical manner of 
presentation, that is with "response up" and low frequency 
to the left. The manner in which they will be seen in a given 
test set-up will depend upon the characteristics of the oscillo-
scope and the sweep generator. The curves may be seen 
inverted and/or switched from left to right depending on the 
deflection polarity of the _oscilloscope and the phasing of the 
sweep generator. 

ALIGNMENT TABLE.- Both methods of oscillator alignment 
are presented in the alignment table. The service technician 
may thereby choose the method to suit his test equipment. 

ALIGNMENT TABLE 

MODELS T164, Ch. KCS40; TC165, 
TC156, TC167, TC168, Ch. KCS40A 

THE DETAILED ALIGNMENT PROCEDURE BEGINNING ON PAGE 8 SHOULD BE READ BEFORE ALIGNMENT BY USE OF THE TABLE IS ATTEMPTED. 

STEP 
No. 

CONNECT 
SIGNAL 

GENERATOR 
TO 

SIGNAL 
N. GEEQ. 

FR 
MC. 

CONNECT 
SWEEP GENERATOR 

TO 

SWEEP 
GEN. 
FREQ. 
MC. 

CONNECT 
OSCILLOSCOPE 

TO 

CONNECT 
"VOLTOHMYST" 

TO 

MISCELLANEOUS 

CONNECTIONS AND 
INSTRUCTIONS 

ADJUST REFER 
TO 

DISCRIMINATOR AND SOUND I-F ALIGNMENT 

1 2nd sound i-f grid 
(pin I. V117) 

21.25 
.1 volt 
output 

Not used Not used In series with 1 
meg. to junction 
of R203 6 R204 

Datum, T113 ( bot.) 
Adjust TII3 ( top) 
for max. on meter 

Fig. 8 
Fig. 9 
Fig. 10 

Junct. of C183 6 
B203 

Meter on 3 volt 
scale 

T113 (bottom) for 
zero on meter 

Fig. 9 
Fig. 10 

3 " " 2nd sound i-f grid 
(pin I. V117) 

21.25 
center 
1 me. 
wide 

.1 v. out 

Junction of C183 
6 5203 

Not used Check for symmetrical response 
waveform (positive 6 negative). If 
not equal adjust T113 ( top) until 
they are equal 

Fig. 10 
Fig. 12 

4 1st sound i-1 grid 
(pin 1, V116) 

21.25 
reduced 
output 

1st sound 1-1 grid 21.25 
reduced 
output 

Terminal A. T112 
in series with a 

33,000 ohm 
resistor 

" Sweep output re- 
duced to provide 
.3 volt p- to-p on 
scoyffl 

T112 ( top 6 bot.) 
tor max. gain and 
symmetry at 21.25 
mc. 

Fig. 8 
Fig. 9 
Fig. 10 
Fig. 13 

PICTURE I-F AND TRAP ADJUSTMENT 

Not used Not used Not used Junction of B135 
6 C190 

Remove V107. 
Connect potenti- 
ometer between 
pins 5 6 6 of 
V107 socket 

Adjust pot. for 
meter reading of 
-12 volts 

Fig. 10 

s Converter grid 
(pin 1, V2) 

21.25 Across R119 Meter on 3 volt 
scale. Receiver 
between 2 and 13 

7103 (top) for 
min. on meter 

Fig. 8 

7 21.25 " " " T105 (toy) for 
min. 

" 

8 " 27.25 " " T102 (top) for 
min. 

" 

9 27.25 , 
" " T104 (top) for 

min. 
" 

10 " 19.75 " " " T106 (top) for 
min. 

" 

11 19.75 " " " " TIO1 (top) for 
min. 

" 

12 " 22.5 " " " " 7108 (bottom) for 
max. on meter 

Fig. 9 

13 24.6 T104 (bottom) for 
max. 

14 22.0 " " " T103 (bottom) for 
max. 

15 25.9 " " T102 (bottom) for 
max. 

16 " 22.05 
24.75 

Converter 
grid 
(pin I. V2) 

Sweep- 
ing 
20 to 
30 mc. 

Pin I. V106 Junction of R135 
6 C190 

Shunt 330 ohms 
across pr). 'T102, 
T103, T104, T106. 
Set bias - 2 V. Set 
swp. gen. for 4 V. 
P-P on scope. 

Adjust TI ( top) 
and TIN (bot- 
tom) for proper 
response 

Fig. 8 
Fig. 9 
Fig. 14 

17 " " " " 

• 

Remove shunt re- 
sistors. Set bias 
to give 15 volts 
P to P on scope. 

Adjust TI (top), 
T101, TI02, T103, 
T104, T106 (bot.) 
for proper romp. 

Fig. 8 
Fig. 9 
Fig. 15 

ANTENNA, R-F AND CONVERTER LINE ALIGNMENT 

18 Antenna 
terminals 

215.75 Not used Not used Junction of C183 
6 R203 for signal 
gen. method only 

Fine tuning con- 
tered.Receiver on 
channel 13. Het- 
•rodyne meter 
coupled to oscil-
lator if used. 

C6 for zero on 
meter or beat on 
het. freq. meter 

Fig. 8 
Fig. 10 

19 lunation of 5135 
6 L117 

Remove V101 Potentiometer for 
-3.5 volts on meter 

Fig. 8 
Fig. 10 

20 Antenna 
terminal 
(loosely) 

175.25 
6 

179.75 

Antenna 
terminals 
(see text for 
precaution) 

Sweep- 
ing 

channel 
7 

Test 
Connection R13 

Not used Receiver on char> 
nel 7 

LS, C10, C11 & 
C14 for flat top 
response between 
markers. Markers 
above 90%. 

Fig. 8 
Fig. 9 
Fig. 16 

(T) 

21 " 205.25 
209.75 

" channel 
12 

" Receiver on chan- 
nel 12 

L6 for max. re- 
sponse and min. 
slope of top of 
Curve 

Fig. 8 
Fig. 16 
(12) 

22 " 175.25 
179.75 

channel 
7 

.. Receiver on chan- 
nel 7 

Check to see that 
response is as 
above 

Fig. 16 
(7) 

23 181.25 
185.75 

" channel 
8 

" " Receiver on chan- 
nel 8 

If Fig. 16 
(9) 

24 " 187.25 
191.75 

" channel 
s 

" " Receiver on chan- 
nel 9 

" Fig. 16 
(8) 

25 " 193.25 
197.75 

channel 
10 

Receiver on chan- 
nel 10 

Fig. 16 
(10) 
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ALIGNMENT PROCEDURE 

STEP 
Na. 

CONNECT 
SIGNAL 

GENERATOR 
TO 

SIGNAL 
GEN. 
FREQ. 
MC. 

CONNECT 
SWEEP 

GENERATOR 
TO 

SWEEP 
GEN. 
FREQ. 
MC. 

CONNECT 
OSCILLOSCOPE 

TO 

CONNECT 
"VOLTOHMYST" 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST REFER 
TO 

26 

ANTENNA, R-F AND CONVERTER LINE ALIGNMENT (Continued) 

" 199.25 
203.75 

" channel 
11 

" " Receiver on chan- 
nel 1 l 

" Fig. 16 
(11) 

27 205.25 
209.75 

" channel 
12 

" " Receiver on chan- 
nel 12 

" Fig. 16 
(12) 

28 " 211.25 
215.75 

" channel 
13 

" " Receiver on chan- 
nil 13 

Fig. 16 
(13) 

29 If the response on any channel (steps 22 through 28) is below 80% at mither marker, switch to thut channel and adjust L8, C10, CH 6 C14 to 
pull response up on that channel. Then recheck steps 22 through 28. 

30 Antenna 
terminals 
(loosely) 

83.25 
87.75 

Ant. terminals 
(see text for 
precaution) 

Sweep- 
inq 

chan. 6 

Test 
Connection R13 

Not used Receiver on chan- 
nil 6 

L9, L13, L66 6 
C12 for response 
as above 

Fig. 16 
(6) 

31 77.25 
81.75 

" channel 
5 

" " Receiver on chan- 
nel 5 

Check to see that 
response is as 
above 

Flg. 16 
(5) 

32 67.25 
71.75 

" channel 
4 

" " Receiver on chan- 
net 4 

Fig. 16 
(4) 

11 61.25 
65.75 

" channel 
3 

.• 18 Receiver on chats- 
nel 3 

Fig. 16 
(3) 

34 " 55.25 
59.75 

" channel 
2 

" Receiver on chan- 
nel 2 

Fig. 16 
(2) 

35 If the response on any channel (steps 31 through 34) is below 80% at either marker, switch to that channel and adjusP L9, L13, L66 6 Cl2 to 
pull response up on that channel. Then recheck steps 30 through 34. Disconnect the bias pot. and replace V101 and VIO?. 

R-F OSCILLATOR ALIGNMENT 

STEP 
No. 

CONNECT 
SIGNAL 

GENERATOR 
TO 

SIGNAL 
GEN. 
FREQ. 
MC. 

CONNECT 
HETERODYNE 
FREQ. METER 

TO 

NET. 
METER 
FREQ. 
MC. 

CONNECT 
OSCILLOSCOPE 

TO 

CONNECT " 
"VOLTOHMYST 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST REFER 
TO 

38 Antenna 
terminals 

215.75 Loosely coupled 
to r-f ose. 

237 Not used Junction of C183 
6 R203 for sig. 
gen, method only 

Fine tuning cen- 
tond. Receiver 
on channel 13 

C6 for zero on 
meter or beat on 
het. freq. meter 

Fig. 8 
Fig. 10 

37 " 209.75 " 231 " Rec. on chap. 12 L14 as above Fig. 11 

38 " 203.75 225 . • Rec. on chan. 11 LIS as above 

39 " 197.75 " 219 Rec. on chan. 10 LIS as above 

40 191.75 " 213 " Rec. on chan. 9 L17 as above " 

41 185.75 207 ' ' Rec. on chan. 8 1.18 as above II 

42 179.75 201 Rec. on chan. 7 LIS as above I. 

43 " 87.75 109 Rec. on chan. 6 L31 as above Fig. 9 

44 " 81.75 103 Rec. on than. 5 L2I as above Fig. 11 

45 71.75 " 93 '' Rec. on chan. 4 L22 as above 

46 65.75 87 Rec. on chan. 3 L23 as above .. 

47 " 59.75 " 81 ,. 
" Rec. on chan. 2 L24 as above 

48 Repeat steps 36 through 47 as a check. 

AGC THRESHOLD ADJUSTMENT 

49 Not used Not used Pin I. V106 Not used Tune in station, turn pix control 
clockwise. Adjust R138 ior max. 
gain without clipping sync on scope 

Fig. 10 
Fig. 17 

HORIZONTAL OSCILLATOR ADJUSTMENT 

SO Short circuit terminals C and D of TI09. Tune in a station. Set locking range trimmer C153A Vs turn out from maximum. 

51 Turn hold control fully clockwise. Adjust TICS Frequency Adjustment until horizontal blanking bar appears in the picture. 

52 Turn hold control 1/4 turn from clockwise to sync picture. Adjust width (R192), linearity (L111) and drive (C153B) controls until picture is correct. 
Repeat step 51, then proceed with step 53. 

53 Remove clip from terminals C and D of T109. Turn hold control fully clockwise. Adjust TIO9 Oscillator Waveform Adjustment until horizontal 
blanking bar appears in picture with core in outer of two possible positions. 

54 Connect low capacity probe of oscilloscope to terminal C of T109. Alternately adjust TIO9 Oscillator Waveform Adjustment and frequency adjustment 
until broad and sharp peaks of wave on oscilloscope are same height while keeping picture in sync. Remove oscilloscope. 

55 Connect a 270K resistor across C156. Turn hold control fully counter-clockwise. Momentarily remove signal. Turn hold control slowly clockwise. Note 
least number of bars before pull-in. Adjust Locking Range Control (C153A) for 2 bar pull-in. 

Turn hold control fully clockwise. Adjust TIO9 Freq. Adjustment until horizontal blanking appears as single vertical or diagonal bar in pis. 

4.5 MC VIDEO TRAP ADJUSTMENT . - 
57 Tune in a strong station. Short 1103 trap. If a 4.5 mc. beat appears in picture adjust 4.5 me. trap ( L110) until beat is eliminated. 

SENSITIVITY CHECK 

58 Connect antenna to receiver through attenuator pad to provide weak signal. Compare the picture and sound obtained to that obtained on other 
receivers under the same conditions. 

Figure R-Top Chassis Adjustntents 

ClHI 
4(.- PINS 50 6 V107 

CONNECT 250 IT POT 
REMOVE V107 

• • HERE TO ADJUST 
„V107. BIAS 

o 0 JUNCTION OF RI35 6. 090 
CONNECT 

s•VOLTOHMYST .' 
HERE TO 
MEASURE 
1-F BIAS 

TERMINALS 
COD t109 
SNORT C 
OR CONNECT 
SCOPE TOC TO 
ADJUST t109 

1-109 6'; 

JUNCTION OF 
RI35 O 1.117 

6119 
CONNECT 

I•VOLTOHMYST 
HERE TO 
ADJUST 
TRAP, ETC. 

r&,01
. • U (46' Ci.ONNEC .104 SCOPE HERE TO 

• SWEEP PIS 1-F 

ALIGNMENT DATA 

Figure 9-Bottom Chassis Adjustments 

TERMINAL A 
7112 CONNECT 
SCOPE HERE TO 
ALIGN SOUND I-F 

f  

JUNCTION OF 
R203 3. 5201. 

CONNECT 
"VOLTOHMYST" 
HERE TO ALIGN 
SOUND 1-F 

(--C1i1U3Inat 9F 
CONN CT 

`' VOLTOHMYST" 
OR SCOPE HERE 
TO ALIGN 

SOUND I-F 

Figure 10-Test Connection Points 

OSCILLATOR 
ADJUSTMENT 
FOR CHANNEL 
NUMBER 

OSC1L ATOR ADJUSTMENT FOR CHANNEL 13 IS ON 
TOP OF R F UNIT AND CHANNEL 6 IS ON SIDE. 

Figure 11-R-F Oscillator Adjustments 

-SRN 

SOUND 
DISCR.MINATOR 
RESPONSE 

APP COR  
350 KC 
BETWEEN 
MARKERS 

Figure 12 
Discriminator 

Response 

SOUND 
I- F 

RESPONSE 

Figure 13 
Sound 1-F 
Response 

91% so% 
ro 
BO% 

MC 

B-10% 

Figure 1-1 Figure 15 
TI und T101 Overall 1-F 
Response R-F Response 

PIA 
CARR'« 

CHANNEL 

13 

CHANNEL 

10 

CHANNEL 

CHANNEL 

• 

TIPS OF 
SYNC TOO 

FAR BELOW 
CLIP PING 
LEVEL 

SOUND 
CAROL,» 

f\ 
CHANNEL 

3 

Figure 16 -- R-F Response 

TIPS OF 
SYNC AT 

CLIPPING 
LEVEL 

CHAN., 

CHANNEL 

CHANNEL 

CVO,. 

CUPPING SYNC 
LEVEL - le,. CUPP D 

t„t 

211 .5 
NC 

INCORRECT CORRECT INCORRECT 

Figure 17-AGC Threshold Adjustment Waveforms 

INCORRECT 

osee 

Figure I8---Ilorizontal Oscillator Waveforms KCS40A 

CORRECT CHASSIS KCS40, 
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SERVICE SUGGESTIONS 

Following is a list of symptoms of possible failures and an 
indication of some of the possible faults: 

NO RASTER ON KINESCOPE: 

(1) Incorrect adjustment of ion trap magnet. Magnet reversed 
either front to back or top to bottom. 

(2) V112 or V113 inoperative. Check waveforms on grids and 
plates. 

(3) Na high voltage — If horizontal deflection is operating as 
evidenced by the correct waveform on terminal 4 of 
J106, the trouble can be isolated to the 8016 circuit. Either 
the T110 high voltage winding is open, the 8016 tube is 
defective, its filament circuit is open, or C168 is shorted. 

(4) VIII circuit inoperative — Refer to schematic and waveform 

chart. 

(5) Damper tube (V114) inoperative. 

(6) Defective kinescope. 

(7) R131 open. 

(f) No receiver plate voltage—filter capacitor shorted —bleeder 
or filter choke open. 

NO VERTICAL DEFLECTION: 

(1) V107B or V110 inoperative. Check voltage and waveforms 
on grids and plates. 

(2) T107 or T108 open. 

(3) Vertical deflection coils open. 

SMALL RASTER: 

(1) Low Plus B or low line voltage. 

(2) V112 defective. 

(3) Defective yoke. 

POOR VERTICAL LINEARITY: 

(1) If adjustments cannot correct, change V110. 

(2) T107 or T108 transformer defective. 

(3) V107B defective— check voltage and waveforms on grid 

and plate. 

(4) C150, R164, C146B, C147C, C148-C or C166 defective. 

(5) Low bias or plate voltage— check rectifiers and capacitors 
in supply circuits. 

POOR HORIZONTAL LINEARITY: 

(1) If adjustments do not correct, change V112 or V114. 

(2) T110 or L111 defective. 

(3) C164 or C165 defective. 

WRINKLES ON LEFT SIDE OF RASTER: 

(1) C169 defective or incorrectly connected. 

(2) C141 or C191 defective. 

(3) Defective yoke. 

PICTURE OUT OF SYNC HORIZONTALLY: 

(1) T109 incorrectly tuned. 

(2) R172, R173 or R174 defective. 

TRAPEZOIDAL OR NON-SYMMETRICAL RASTER: 

(1) Improper adjustment of focus coil or ion trap magnet. 

(2) Defective yoke. 

RASTER AND SIGNAL ON KINESCOPE BUT NO SOUND: 

(1) R-F oscillator off frequency. 

(2) Sound i.f. discriminator or audio amplifier inoperative — 
check V116, V117, V118, V119, V120 and their socket 
voltages. 

(3) T114 or C186 defective. 

(4) Speaker defective. 

SIGNAL AT KINESCOPE GRID BUT NO SYNC: 

(I) AGC threshold control R138 misadjusted. 

(2) V105B, V107A, V108 or V109 inoperative. Check voltage 
and waveforms at their grids and plates. 

SIGNAL ON KINESCOPE GRID BUT NO VERTICAL SYNC: 

(1) Check V107B and associated circurts—C145, l'107. etc. 

(2) Integrating network inoperative—Check. 

(3) R154, R155, R157, R158 or R159 defective. 

SIGNAL ON KINESCOPE GRID BUT NO HORIZONTAL SYNC: 

(1) T109 misadjusted—readjust as instructed on page 11. 

(2) V111 inoperative--check socket voltages and waveforms. 

(3) T109 defective. 

(4) C134, C140, C146C, C153A, C154, C155, C156 or C157 
defective. 

(5) II horizontal speed is completely off and cannot be ad-
justed check C158, C159, 11172, R173, 11174. R179 and 11182. 

SOUND AND RASTER BUT NO PICTURE OR SYNC: 

(1) Picture i-f, detector or video amplifier inoperative — check 
V103, V104, V105 and V106 — check socket voltages. 

(2) Bad contact to kinescope grid. 

PICTURE STABLE BUT POOR RESOLUTION: 

(/) V105A or V106 defective. 

(2) Peaking coils defective — check for specified resistance. 

(3) Make sure that the focus control operates on both sides 
of proper focus. 

(4) R-F and I-F circuits misaligned. 

PICTURE SMEAR: 

(1) R-F or I-F circuits misaligned. 

(2) Open peaking coil. 

(3) This trouble can originate at the transmitter — check on 
another station. 

PICTURE TITTER: 

(1) AGC threshold control 11138 misadjusted. 

(2) If regular sections at the left picture are displaced change 
V112. 

SERVICE SUGGESTIONS CHASSIS KCS40, KCS40A 

(3) Vertical instability may be due to loose connections or noise. 

(4) Horizontal instability may be due to unstable transmitted 
sync. 

RASTER BUT NO SOUND. PICTURE OR SYN( . 

(1) Defective antenna or transmission line. 

(2) R-F oscillator off frequency. 

(3) R-F unit inoperative — check VI, V2, V3. 

DARK VERTICAL LINE ON LEFT OF PICTURE: 

(1) Reduce horizontal drive and readjust width and horizontal 
linearity. 

(2) Replace VI12. 

LIGHT VERTICAL LINE ON LEFT OF PICTURE: 

(1) C169 defective. 

(2) V114 defective. 

PICTURE I-F RESPONSE. — At times it may be desirable to 

observe the individual i-f stage response. This can be achieved 

by the following method: 

Shunt all i-f transformers and coils with a 330-ohm carbon 

resistor except the one whose response is to be observed. 

Connect a wide band sweep generator to the converter grid 

and adjust it to sweep from 18 mc. to 30 inc. 

Figure 27—Response of Con-
verter and First Pix 

I-F Transformer 

Figure 30—Response of Fourth 
Pix I-F Transformer 

Figure 33—Overall Pix 
I-F Response 

Figure 28—Response of Second 
Pix I-F Transformer 

Figure 31—Response of Fifth 
Pix I-F Transformer 

Figure 34—Video Response at 
Average Contrast 

Connect the oscilloscope across the picture detector load 
resistor and observe the overall response. The response ob-
tained will be essentially that of the unshunted stage. The 
effects of the various traps are also visible on the stage 
response. 

Figures 27 through 31 show the responses of the various 
stages obtained in the above manner. The curves shown are 
typical although some variation between receivers can be 
expected. Relative stage gain is not shown. 

Figure 29—Response of Third 
Pix I-F Transformer 

Figure 32—Response from First 
Pix I-F Grid to Pix Dei. 

Figure 35— Video Response at 
Minimum Contrast 
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MULVETORNIPHOTOGRAPHS 
Video Signal Input to 1st Video Am. 

plifier (Pin 2 of V106) (12AU7) 

Figure 36- Vertical (Oscilloscope 
Synced to 1/2  of Vertical Sweep 

Rate) (5.4 Volts PP) 

Figure 37—Horizontal (Owillolcope 
Synced to Y2 of Horizontal Sweep 

Rate) (5.4 Volts PP) 
*bi-* 

Sync Feed (Junction of L104, 
R2I9 and C194) 

Figure 38—Vertical ( 28 Volts PP) 
4-4* 

Figure 39-1Iorizontal (28 Volts PP) 

Input to 2nd Video Amplifier 
(Pin 7 of V106) (12AU7) 

Figure 40—Vertical (17 Volts PP) 
4--eght. 

Figure 4I—Horizontal (17 Volts PP) 

Output of 2nd Video Amplifier 
(Junction of L105 and R127) 

(Picture Max.) 

Figure 42—Vertical (96 Volts PP) 
4-404. 

Figure 43—Horizontal (96 Volts PP) 

Input to Kinescope (Junction of R127 
and R128) (Picture Max.) 

Figure 44—Vertical (65 Volts PP) 
4-.4stie 

Figure 45—Horizontal (65 Volts PP) 
400-> 

Input to 1st Sync Separator (Pin 1 of 
V108) (6SN7GT) 

Figure 46—Vertical (25 Volts PP) 

Figure 47—Horizontal (23 Volts PP) 
•0040--> 

AGC Rectifier Cathode (Pin 6 of 
Vlo) (6SN7GT) 

Figure 48—Vertical (4.7 Volts PP) 

Figure 49—Horizontal (1.5 Volts PP) 

• -• 

MPLIV-  

•gitreeemageouggrigier 

- 

Output of AGC Rectifier (Pin 5 of 
V108) (6SN7GT) 

Figure 50—Vertical (24 Volts PP) 
4-4i* 

Figure 51—Horizontal (24 Volts PP) 

Output of 1st Sync Separator (Pin 2 
of V108) (6SN7GT) 

Figure 52—Vertical (26 Volts PP) 
4-40* 

Figure 53—Horizontal (25.5 Volts PP) 

Input to Sync Amplifier (Junction of 
C137, C139 and R145) 

Figure 54—Vertical (21 Volts PP) 
•4•4111141 

Figure 55—Horizontal (21 Volts PP) 

Output of Sync Amplifier (Pin 2 of 
V109) (6SN7GT) 

Figure 56—Vertical (115 Volts PP) 

Figure 57—Horizontal (105 Volts PP) 

Cathode of 2nd Sync Separator (Pin 6 
of V109) (,6SN7GT) 

Figure 58—Vertical (17 Volts PP) 

Figure 59—Horizontal (11 Volts PP) 
•lee•-# 

Figure 60—Output of Integrating Net-
work (Junction of C144, C145 and 

R153) (45 Volts PP) 
4-4,4•IF 

Figure 61—Grid of Vertical Oscillator 
(720 Volts PP) (Pin 1 of V107) 

(6SN7GT) 
94.0•-•. 

MODELS T164, Ch. KCS 0; TC1b5) 
TC166, TC167, TC168, Ch. KCS40A  

IIIMMI1111111111 
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WAVEFORM PHOTOGRAPHS 
Figure 62—Grid of Vertical Output 

(160 Volts PP) (Pin 5 of V110) 
(6K6GT) 
4-444-

Figure 63—Plate of Vertical Output 
(750 Volts PP) (Pin 3 of V110) 

(61(6GT) 
-1010-0-

Figure 64—Input of Vertical Deflec-
tion Coils ( 75 Volts PP) (Junction 
of Green Lead of T108 and Green 

Lead of Yoke) 

Figure 65—Input to Horizontal ()sell. 
lator ( 17.5 Volts PP) (Junction of 

C153A and CI54) 

-11410—o-

Figure 66—Junction of R168, RI76 
and R178 (150 Volts PP) 

4-40* 

Figure 67—Grid of Horizontal Oscil-
lator (480 Volts PP) (Pin 4 of V111) 

(6SN7GT) 

Figure 68—Plate of Horizontal Oscil-
lator (270 Volts PP) (Pin 5 of VIII) 

(65N7GT) 
4-444-

Figure 69—Terminal "C" of T109 
(70 Volts PP) 

Figure 70—Input to Horizpntal Out-
put Tube (42 Volts PP) (Junction 

of CI60, RI83 and C1538) 

Figure 71—Plate of Horizontal Output 
(Approx. 6,500 Volts PP) (Measured 
Through a Capacity Voltage Divider 

Connected front Top Cap of 
V112 to Ground) 

Figure 72—Terminal 1 of T110 
(200 Volts PP) 

4-4** 

Figure 73—Plate of Damper 
(250 Volts PP) (Pin 5 of V114) 

(6W4GT) 

Figure 74—Input to Horizontal Deflec-
tion Coils (3,000 Volts PP) 

4-44* 

Figure 75—Horizontal Deflection Coil 
Current (0.5 Amp. PP) Measured by 
Inserting a 5-ohm Resistor in series 
with the yoke and observing the wave-

form across the resistor. 

TO ANT TRAM 
LIIi.ClaS 

R-F UNIT WIRING DIAGRAM 

gsT 
IF TRANS 

1R r BIAS 
I t(rI13‘4V) 

I tI I YEG.3v) 

I I 

1,2- OA TURNS 
LRS- SSA TURNS 
LA. - 53/4 TURNS 

LAS- 3 3A TURNS 

mOTt - -

TILE OSCILLATOR INJECTION MUST BE AT LEAST - 2.5 VOLTS 
ON ALL CHANNELS AS MEASURED WITH A VOLTOMmyST AT 
THE TEST CONNECTION RIS. IF THIS IS NOT THE CASE 
THE LINK BETWEEN L2 AND L3 MUST BE ADJUSTED UNTIL 
SUCH INJECTION 13 OBTAINED. IF SUCH AN ADJUSTMENT 
IS MADE . THE ENTIRE RW UNIT .01ST BE REALIGNED. 

VI 

GAGS 
» APPL 

TEST 
CONN 

MODELS T164, Ch. KCS40; TC165 e 
TC166, TC167, TC168, Ch. KCS40A 

H CONNECTIONS AS SHOWN S. "« 

V2 

GAGS 
CONv 

Figure 76—R-F Unit Wiring Diagram 

CRITICAL LEAD DRESS: 

1. The ground bus from pin 2 and the center shield of V117 

socket should not be shortened or rerouted. 

2. Do not change the dress of the filament leads or the by-
pass capacitors in the picture or sound i-f circuits. The fila-
ment leads between V117, V118 and V119 should be down 
against the chassis and away from grid or plate leads. 

3. If it is necessary to replace any of the 1500 mmf capaci-

tors in the picture i-f circuit, the lead length must be kept 

as short as possible. 

4. Picture i-f coupling capacitors C106, C111, C115 and C121 
should be up and away from the chassis and should be 

clear of the pix i-f transformer adjustments by at least 

1/4 inch. If the dress of any of these capacitors is changed, 
the i-f alignment should be rechecked. 

5. Dress black lead from terminal C of T106 down next to 

chassis. 

6. Leads to L102 and L103 must be as short as possible. 

7. Dress peaking coils L105, L106, L107 and L114 up and 
away from the chassis. 

8. Dress C183 across tube pins 5 and 6 with leads not ex-

ceeding 3/41 inch. 

9. Dress body of 11215 as close to tube pin as possible. 

10. Dress C129 and C130 up and away from the chassis. 

11. Dress the yellow lead from the picture control away from 
the chassis and away from the volume-control leads. 

Dress the yellow lead from pin 8 of V106 away from the 

chassis. 

,3 Lae 

TI 
COmv TRANS. 

LINK 
COUPLING 

V3 

6J6 

T;i11273- I 

12. Dress the green lead from pin 2 of V106 away from the 

chassis. 

13. Dress R168, 11176 and 11178 up and away from the chassis. 

14. The leads to the volume control should be dressed down 

against the chassis and away from V117 and V118. 

15. Contact between the r-f oscillator frequency adjustment 
screws and the oscillator coils or channel switch eyelets 

must be avoided. 

16. Dress three a-c leads to S101 under clamp and away from 
11211. 

17. Dress black lead from power transformer and red lead 

from S102 to terminal board, on top side of four poten-

tiometers. 

18. Dress all leads from V115 to V122 on power transformer 

side of terminal board. 

19. Ali solder joints in the high voltage section should be free 

of sharp edges. 

20. The lead side of the V113 plate cap should be turned 
away from the fixed high voltage shield and the lead 

should be dressed away from all objects. 

21. All leads under the horizontal plate in the high voltage 

section should be kept reasonably short and dressed 

away from the V113 corona ring. 

22. The red-black lead from terminal 2 of the deflection yoke 
should be dressed around the green and yellow leads and 

away from the red lead. The loose end of the red-black 

wire should be heavily taped. 
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VOLTAGE CHART 

The following measurements represent two sets of conditions. In the first condition a 2200 microvolt test signal was fed into the pattern receiver, 
the picture was synced and the AGC threshold control was properly adjusted. The second condition was obtained by removing the antenna leads 

and short-circuiting the receiver antenna terminals. Voltages shown are as read with "Ir. VoltOhm yst" between Tube Tube 
I 
I Operating 

E. Plate E. Screen E. Cathode E. Grid 
I 

1 

I the indicated terminal and chassis 

ground and with the receiver operating on 117 volts, 60 cycles a-c. Sym bol < means less than. No. Type 1 Function Condition pin 
Pin Pin Pin 

Plate 
(ma./ 

Screen Notes on 
(ma.) Measurements No. Volts No. Voltz No. Volts No. Volts 

Tube Tube Operating 

E. Plate E. Screen E. Cathode E. Grid 
I I 6SN7 Sync 2200 Mu. V. 

No. Type Function Condition Plate Screen Notes on 
V109 GT Amplifier Signal 2 153 - - 3 0 1 -5.0 5.8 - Pin 

No. Volts 
Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Wm) (ma.) Measurements No 
Signal 2 160 - - 3 0  1 -5.6 5.4 

-6SN7 

V I SAGS Amplifier 
2200 Mu. V. 

Signal 5 130 6 132 2 6 7 0 1 -2.2 5 V109 GT 
Sync 
Separator 

2200 Mu. V. 
Signal 5 241 - - 6 -58 4 -117 .22 

i  

No 
Signal 5 87 6 Ill 267 0 1 0.0 14.0 5.0 

No 
Signal 5 240 - - 6 -57 4 -65 .71 

V2 BAGS Converter 
2200 Mu. V. 

Signal 5 
•130 
to 140 6 

•130 
to 140 267 0 1 

•-3.0 

to -7.0 

•7.1 

to 7.7 

2.3 

to 2.7 'Depending 
V110 

6K6- 
GT 

Vertical 
Output 

2200 Mu. V. 
Signal 3 240 4 240 8 -78 5 -107 10 2.0 

- --

'Screen 

No 
Signal 5 

•107 
to 109 8 

'107 
to 109 267 0 1 

•-2.0 
to -6.0 

'5.3 
to 5.9 

'.8 upon channel 
to 1.0 

I 
r 

No 
Signal 3 235 4 235 8 -83 5 

-111 10 1.9 

connected to 
plate 

V3 816 
R.F 
Oscillator 

2200 Mu. V. 
Signal 1 62 

88 
to 95 - 7 566 

•-5.1 
to -7.3 

1.9 
to 2.7 - • 

VIII 
6SN7 
GT 

Horizontal 
Om Control 

2200 Mu. V. 
Signal 2 50 - - 3 -136 1 -127 .11 - 

No 
Signal 162 

68 
to 81 - - 7 

.19 

566 
*-4.5 

to -6.6 
*1.8 

to 2.1 - 

Depending 
upon channel 

No 
Signal 2 '14 - - 3 '455 1 *-147 .10 - 

Hold control 
counterclockwise 

V101 6BA6 
lit Piz. LF 
Amplifier 

2200 Mu. V. 
Signal 5 128 6 128 7 

.16 

1 -11.o 1.9 

No 
Signal 2 '78 - - 3 •-140 1 '-142 .11 - 

Hold control 
clockwise 

No 
Signal 5 95 6 85 7 

.4 .8 

VIII 
6SN7 
GT 

Horizontal 
Oscillator 

2200 Mu. V. 
Signal 5 86 - - 6 -127 4 -193 2.0 - 

1.73 1 +.2 8.1 3.4 No 

V102 6AG5 
2d Piz. 1-F 
Amplifier 

2200 Mu. V. 
Signal 

Signal 5 80 - - 6 -135 4 -205 1.7 - 
5 119 6 119 267 .78 1 0 8.8 2.4 Horizontal 2200 Mu. V. Do Not 

No V112 6BG6G Output Signal Cap Meas. 8 152 3 -1 17 5 -145 67.9 8.1 
Signal 5 100 6 100 267 .62 1 0 7.4 1.6 No Do Not 

V103 6BA6 
3d Piz. LF 2200 Mu. V. Signal Cap Meas. 8 150 3 -126 5 -157 66.0 8.0 
Amplifier Signal 5 81 6 119 7 .52 1 -2.2 11.1 .3 1B3GT H. V. Brightness Do Not 

No V113 /8016 Rectifier Min. Cap Meas. - - 267 12,300 - - o - 
Signal 5 55 6 96 7 .62 1 +0.2 13.2 .3 Brightness Do Not 

4th piz. I-F 2200 Mu. V. Average Cap Meas. - - 267 11,700 - - .1 - 
V104 6AG5 Amplifier Signal 5 159 6 135 267 1.5 1 0 7.2 2.2 

V114 
2200 Mu. V. Do Not 

No 
6W4GT Damper Signal 5 Meas. - - 3 498 - - 86 - 

Signal 5 165 6 118 267 1.35 1 0 6.8 2.4 No 
Signal 

•Do Not 

V105 Picture 2200 Mu. V. 5 Meas. - - 3 496 - - 70 - 
A SAL5 2d Det. Signal 7 -116 - - 1 -127 - - .3 - V115 5U4G Rectifier 

2200 Mu. V. 
Signal 466 385 

'AC meas- - 

No 
- - 268 267 - - 225 - ured from plate 

Signal 7 -131 1 -135 - - <0.1 - 
No 

Signal 466 385 
to trans. center 

V105 Sync 2200 Mu. V. 
- - 268 260 - - 226 - tap 

B GALS Limiter Signal 2 -117 5 -58 - - - -- V116 6AU6 
Ist Sound 
LF Amplifier 

2200 Mu. V. 
Signal 5 124 6 124 7 

: 
No .87 1 -0.1 7.0 3.0 : 

Signal 2 -63 5 -60 - - - -- Signal 
No 

5 107 6 107 
I 

1st Video 2200 Mu. V. 7 .75 1 -0.15 6.4 2.3 
V106 12AU7 Amplifier Signal 1 -18.7 - 3 -125 2 -129 2.6 - V117 6AU6 

2nd Sound 
LF Amplifier 

2200 Mu. V. 
Signal 5 130 

g 

No 
6 67 7 0 1 -9 4.3 1.5 g 

Signal 1 -28.0 - 3 -133 2 -135 6.6 - 
No 

Signal $ 120 6 
4 

V106 12AU7 2d Video 2200 Mu. V. 60 7 0 1 -0.37 3.7 1.6 ; 
Amplifier Signal 6 '120 - 8 '41.0 7 '43.2 9.2 - 'At minimum V118 6AL5 

Sound 
Discrim. 

2200 Mu. V. 
Signal 2 

. 

( No 
-8.4 - - 5 5.8 - - - 

__ Signal 6 '127 - 8 *-17.0 7 *-21.0 8.5 - 
contrast No 

2200 Mu. V. - Signal 2 -0.4 - - 5 

Signal 6 '193 8 *-0.6 7 *43.1 3.2 - • At maximum 
2200 Mu. V. 

Signal 7 

- 

( 
No -3.7 - - 1 o - - - 

Signal 6 '228 8 •-0.8 7 '40.0 0.2 - 
contrast No 

Signal 7 
: 

V107 6SN7 ACG 2200 Mu. V. -0.4 - - 1 0 - - - 
A GT Amplifier Signal 5 -11 - - 6 -56 4 -61 .12 - V119 6AV6 

1st Audio 
Amplifier 

2200 Mu. V. 
Signal 7 

( 
.. 

No 80 - - 2 0 1 -.89 .48 
Signal 5 + 0.2 - - 6 -60 4 -66 o - 

No 
Signal 7 77 

) 
V107 6SN7 Vertical 2200 Mu. V. - - 2 o 1 -.89 .47 - : 
B GT Oscillator Signal 2 125 - - 3 -127 1 -170 .31 - V120 

6K6. 
GT 

Audio 
Output 

2200 Mu. V. 
Signal 3 

- - 
é 

No 
193 4 135 8 -101 5 -127 12.4 2.1 : - 

Signal 2 120 - - 3 -135 1 -175 .30 - 
No 

Signal 
r 

65N7 AGC 2200 Mu. V. 3 193 4 121 8 -109 5 -135 11.9 2.1 ) 
V108 GT Reciifier Signal 5 87 - - 6 -2 4 -19.5 .3 -- V121 16GP4 Kinescope 

2200 Mu. V. 
Signal Cap 

Avg. Bright. i - 
No 12,300 10 370 11 77 2 35 .06 - Avg. Contrast 

Signal 5 75 - - 6 -22 4 -28.0 <.1 - 
2200 Mu. V. 

Signal Cap 12.700 
Min. Bright. 

4 

6SN7 1st Sync 2200 Mu. V. 10 378 11 110 2 36 0 - Avg. Contrast 1 
V108 GT Separator Signal 2 87 - - 3 -3 1 -18.5 <.1. - 

2200 Mu. V. 
Signal Cap 12.700 10 

Low Bright. 2 
No 368 11 105 2 -2 0 - Min. Contrast G 

Signal 2 73 - • - 3 -22 1 -28.0 <.1 - 
No 

Signal Cap 11,700 10 366 
Avg. Bright. r 

II 73 2 48 .18 - Avg. Contrast c 

MODELS T164, Ch. KCS40; TC165, I 
TC166, TC167, TC163, Ch. KCS40, : 

_ 
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In some receivers, a four color ceramic capacitor color code is 
employed. It reads the same as the RMA color code except that the 
tolerance stripe is omitted. 

If the coefficient stripe is silver, it indicates that the capacitor has 
a very large temperature coefficient and is to be employed for by-
pass or other usages where a wide variation of capacity is unim-
portant. Silver striped capacitors are rated at 350 volts unless 
otherwise marked. 
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REPLACEMENT PARTS 

STOCK 
No. 

DESCRIPTION 
STOCK 
No. 

DESCRIPTION 

R-F UNIT ASSEMBLIES 71475 Screw--No. 4-40 x 15/32" adjusting screw for coils 

KRK 5B L21, L22, L23, L24 

74575 Screw-- No. 4-40 x 17/32" adjusting screw for L6 
73465 Belt-Drive belt 

73437 Shaft -- Channel selector shaft complete with pawl 
75069 Board---R-F unit power connection terminal board and stud 

75067 Bracket---Vertical bracket for holding r-f oscillator 
tube shield 

73438 Shaft--Fine tuning control shaft and pulley 

73439 Shaft- Actuating shaft for fine tuning control 
73478 Cable--I-F transmission cable (W1) 

75443 Shield----U- shaped shield for bottom of r-f unit 
73441 Cam-Fine tuning adjustment 

72951 Shield -Metal tube shield for V3 
74035 Capacitor- Ceramic. 5 mmf. (C4, C5) 

73454 Shield-Metal shield for drive belt 
53511 Capacitor-Ceramic, 10 mmf. (C3) 

73632 Shield--Metal tube shield for VI 
54207 Capacitor-Ceramic, 18 mmf. (C20) 

71494 Socket-Tube socket, moulded, 7 prony. ;addle 
73449 Capacitor-- Ceramic trimmer comprising 1 section 

of 150-190 mmf. and 1 section of 65-95 mmf. 
mounted 

(C11. C12) 
73450 Socket-Tube socket, ceramic, 7 prong, bottom 

mounted 
73091 Capacitor-Ceramic, 270 mmf. (C21) 

74576 Spacer --Insulating spacer for front plate (4 re-
71501 Capacitor-Ceramic, 1,500 mmf. (C2, C7, C8, C9, 

C13, C15, C17, C18, C19) 
quired) 

75068 Spring --Retaining spring for r-f oscillator tube shield 
73473 Capacitor-Ceramic, 5,000 mmf. (C16) 

73457 Spring --Return spring for fine tuning control core 
73460 Coil- R-F plate coil for channel 6 (L13) 

74188 Spring- -Retaining spring for adjustable core RCA 
73461 Coil --Rear section - Oscillator plate coil for chan- 

nel 6 (L20) 
74187 

74578 Spring Retaining spring for adjusting screws RCA 
73462 Coil-Coupling inductance coil (L4) 

73640 and RCA 74575 
73475 Coil-Antenna filter shunt coil (C67) 73468 Stator - Front oscillator section stator complete with 
73476 Coil--I-F trap (L7, C22) rotor, segment, coils and adjusting screws (Si, 

73477 Coil- Choke coil (1.10, L11, L12) L14, L15, L16, L17, L18, L19, L21, L22, L23, 1.24' 

73874 

74108 

Coil- Front section -- Oscillator plate coil for chan-
nel 6 (L31) 

Coil Fine tuning coil ( 11Z turns) with adjustable 

73469 Stator Rear oscillator section stator complete with 

rotor, segment and coils (S2, L25, L26, L27, 1.28, 
L29, L30, L32, L33, L34, L35) 

74108 

inductance core and capacitor stud (plunger ad- 
justment) (Li, Cl) 

Coil Trimmer coil ( 112 turns) with adjustable in-

73633 Stator Antenna stator complete with rotor and 
coils (S5, L6, L56, L57, 1.58, L59 L60, L61, L62, 
L63. L64, L65, L66, C21) 

ductance core and capacitor stud (screw adjust- 

ment for oscillator section or converter section' 
(L2, L3, C6, C10) 

73470 Stator -Converter stator complete with rotor and 

coils (S3, L9, L36, L37, L38, L39, 1.40, L41, L48, 
L49, L50. L51) 

74110 Coil Trimmer coil (3 turns) with adjustable in 
ductance core and capacitor stud (screw adjust- 
ment) for r-f amplifier section (L5, C14) 

73471 Stator • - R-F amplifier stator cc..r.q2lete with rotor and 

coils ( S4. L13, L42, L43, L44, L45, L46, L47, L52, 
L53. L54, L55, C15, C16, RIO; 

73455 Core- Sliding core for fine tuning control trimmer 73448 Transformer Converter transformer (Ti, R6) 

74187 Core Adjustable core for coil L9 73466 Washer - Insulating washer for front shield ( 1 set) 

71493 Connector - Oscillator segment connector 2917 Washer- -"C" washer for channel selector shaft or 

73440 Detent -R-F unit detent mechanism and fibre shaft fine tuning shaft and cam 

71487 Form Coil form for coil L31 

73453 Form • Coil form assembly for L9, L13 

73442 Link Link assembly for fine tuning CHASSIS ASSEMBLIES 

71462 Loop - Oscillator to converter trimmer loop con-
nector 

KCS40 • T164 

KCS40A - TC165, TC166, TC167, TC168 

73634 Nut Speed nut for drive belt shield 

73436 Plate - Front plate and bushing 74946 Capacitor - Mica trimmer comprising I section of 

73464 Pulley --- Idler pulley 

Resistor Fixed, composition: 
39604 

4-70 mmf. and I section of 10-160 mmf. (C153A, 

C153B) 

Capacitor- Mica, 10 mmi. (C126) 
47 ohms. + 20%, 2 watt (R4) 

150 ohms, + 20%. 2 watt (R5, R9, R12) 74105 Capacitor - Mica, 33 mmi. (C111) 

390 ohms, + 10%, 12 watt (R14) 64062 Capacitor Ceramic, 82 mmi. (C12(1 

1,000 ohms. + 20%, 12 watt (R7) 73090 Capacitor Mica, 82 mmf. (C140, C154) 
2,700 ohms, ± 1000, 12 watt (R10) 

10.000 ohms, + 20%. 2 watt (RI. R11) 
39396 Capacitor Ceramic, 100 mmf. (C175; 

100,000 ohms, -. 20%, ' Z watt (R2, R3, R8, R13) 75060 Capacitor Mica, 100 mmi. (C138, 

14343 Retainer-- Channel selector shaft retaining ring 73921 Capacitor Ceramic, 120 mmf. (C129, 

30340 Retainer - Retainer ring for fine tuning stud 73102 Capacitor Mica, 180 mmf. (C158) 

70881 Screw No. 4-40 x 14" binder head screw for ad- 73922 Capacitor Ceramic. 270 mmf. )C1C3. C194, C198, 

justing coils 1.14, L15, L16, L17, 1.18, L19 73091 Capacitor Mica. 270 mmi. (C106. C115, C121) 

73640 Screw--- No. 4-40 x 5 8" adjusting screw for L66 39644 Capacitor Mica, 470 mrr.f. Cl81) 

CliASS IS KOS) 0, KCS,14_0A 

STOCK 
No. 

DESCRIPTION 
STOCK 
No. 

DESCRIPTION 

74947 

74250 

71501 

28417 

71432 

73582 

73583 

73581 

73801 

73802 

73595 

73920 

73561 

73594 

73565 

74727 

73562 

73810 

73553 

73592 

73597 

73557 

73794 

74957 

73787 

73154 

71449 

74983 

73477 

74170 

71527 

74214 

Capacitor-- Ceramic, 500 mmf., 20,000 volts (C168) 

Capacitor • -Mica, 560 mmf. (C160) 

Capacitor - Ceramic, 1,500 mmf. (C101, C103, C104, 

C105, C108, C109, C110. C113, C114, C117, C118, 
C122, C125, C127, C132, C171, C172, C176, C177, 

C188, C192, C193. C196) 

Capacitor Electrolytic, 5 mid, 450 volts (C166) 

Capacitor Electrolytic, comprising 2 sections of 40 

mid, 450 volts and 1 section of 10 mid, 450 volts 

(C148A, C148B, C148C) 

Capacitor - Electrolytic, comprising 1 section of 40 

mid, 450 volts. 1 section of 10 mid, 450 volts, and 
1 section of 80 mid, 200 volts (C170A, C170B, 

C170C) 

Capacitor Electrolytic, comprising 1 section of 40 

mid, 450 volts, 1 section of 90 mid. 150 volts and 
1 section of 50 mid. 150 volts (C147A, C147B, 

C147C) 

Capacitor Electrolytic, comprising 1 section of 60 
mid, 450 volts. 2 sections of 10 mid, 450 vbIts 

and 1 section of 20 mid, 150 volts (C146A, C146B, 

C146C. C146D) 

Capacitor Tubular, moulded paper, oil impreg-
nated. .001 mid, 1.000 volts (C137, C161) 

Capacitor Tubular, paper, oil impregnated, .0015 

mid, 600 vols (C199) 

Capacitor Tubular, paper, oil impregnated, .0022 
mid, 600 volts (C142, C184, C186, C195) 

Capacitor Tubular, paper, oil impregnated, .0047 
mid, 600 volts (C143. C144, C202) 

Capacitor Tubular, paper, oil impregnated. .01 

mid, 400 volts (C135, C182) 

Capacitor Tubular, moulded paper, oil impreg-
nated. .01 mid, 600 volts (C145. C159) 

Capacitor Tubular, paper, oil impregnated, .01 
mid, 1.000 volts (C151, CI52, C185) 

Capacitor- - Tubular, paper, oil impregnated, .018 
mid, 1,000 volts (C165) 

Capacitor Tubular, paper, oil impregnated, .022 

mid, 400 volts (C155, C167) 

Capacitor Tubular, paper, oil impregnated, .022 

mid, 1,000 volts (C164) 

Capacitor Tubular, paper. oil impregnated, .047 

mid, 400 volts (C130, C134) 

Capacitor Tubular, paper, oil impregnated, .047 

mid, 600 volts (C139, C156) 

Capacitor Tubular, paper, oil impregnated. .047 

mid, 1,000 volts (C141, C150, C163, C191) 

Capacitor Tubular, paper, oil impregnated. 0.1 

mid, 600 volts (C131) 

Capacitor Tubular, paper, oil impregnated, 0.22 
mid, 400 volts (C136, C162) 

Capacitor Tubular, paper, oil impregnated. 0.22 
mid. 600 volts (C149) 

Capacitor Tubular, paper, oil impregnated, 0.47 
mid, 200 volts (C133, C157, C190. C197) 

Choke Filter choke (1.104) 

Coil Horizontal linearity control coil (L111) 

Coil Focus coil ( L118, P108) 

Coil Filament choke coil ( 1.101) 

Coil Peaking coil ( 36 muh) (L117. R110) 

Coil Peaking coil (93 muh) (1.102) 

Coil Peaking coil ( 180 muh) (L103. L105) 

71526 

75252 

31027 

60942 

74594 

5040 

74967 

72734 

74047 

74048 

71441 

71440 

74597 

74475 

74945 

71457 

71437 

74956 

73600 

71799 

37396 

75445 

35787 

74953 

18469 

75444 

72067 

18471 

74955 

Coil - Peaking coil (250 muh) (L106, L114) 

Coil - Peaking coil (500 muh) (L107) 

Connector- 4 contact female connector for focus 

coil ( 1108) 

Connector 8 contact female connector for deflec-

tion yoke (1106) 

Connector Male coneector for power cable 

Connector 4 contact female connector for speaker 
cable (P101) 

Connector Anode conector 

Control Horizontal and vertical hold control (R158, 
R173) 

Control Brightness and picture control ( 11122, 11131) 

Control Volume control, tone control and power 

switch (R205, 11233, S101) 

Control 

Control 

Control 

Control 

Control 

Vertical linearity control (11162) 

Height control (R155) 

Focus control (11191) 

ACC threshold control (11138) 

Width control (R192) 

Cord Power cord and plug 

Cover Insulating cover for electrolytics Nos. 71432, 
73581 and 73582 

Cushion Rubber cushion for deflection yoke hood 
(2 required) 

Fuse 0.25 amps., 250 volts (F101) 

Grommet - Rubber grommet for horizontal yoke 

lead exit or 2nd anode lead exit 

Grommet Rubber grommet for mounting ceramic 
tube socket 

Hood Deflection yoke hood less rubber cushions 

Jack Phono 'input jack (1103) 

Magnet Ion trap magnet (P.M.) 

Plate - Bakelite mounting plate for electrolytics 

Plate Bakelite plate complete with tube socket for 
high voltage rectifier 

Resistor - Wire wound, 5. ohms, 2 watt (R202) 

Resistor Wire wound, 10 ohms, í watt (R190) 

Resistor Voltage divider comprising 1 section of 

1,200 ohms, 16 watts, and 2 sections of 700 ohms, 

512 watts (R193A, R193B, R193C) 

Resistor Fixed, composition - 

10 ohms, + 20%. 12 watt ( 11120) 

10 ohms. + 10%, ' 2 watt (11225) 
47 ohms, -.5%, 2 watt (R111) 

47 ohms, + 20%. ' 2 watt ( 11183) 
68 ohms. + 10%, 2 watt (R105) 

68 ohms, ±- 20%, 2 watt ( 11123) 

82 ohms, -. 10%, 12 watt (11195) 
100 ohms, + 10%, 2 watts ( R184) 

150 ohms, -. 5%, 12 watt (R102) 

150 ohms, + 10%. 1) watt (R115, R223) 
150 ohms, -. 20%, 12 watt ( 11106. R109, 11114, R214.) 

220 ohms, + 10%, 12. watt (11121) 
1,000 ohms. + 20%, 2 watt (R103, R107, R108, 

R113, R116.R118.R165,R199) 

1,200 ohms. -. 10%, 2 watt (11196) 

1,200 ohms, + 10%, 1 watt ( 11160, 11206) 
1,500 ohms: + 10%, 12 watt (11161) 

1,800 ohms. + 10%, 2 watts (11194) 

2,200 ohms, + 10%, 2 watt (11219) 

2,700 ohms, + 10%, 12 watt (11217) 

2.700 ohms, -. 10%, 2 watts (11208) 
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REPLACEMENT PARTS (Continued) 

STOCK 
No. 

DESCRIPTION 
STOCK 
No. 

DESCRIPTION 

74602 

74601 

71456 

75083 

73584 

74937 

73117 

72927 

3,900 ohms, ± 5%, 1'2 watt (R112) 
3,900 ohms, -1"- 10%, 12 watt (R171) 

4,700 ohms, -4-10%, 1z2 watt (R144) 

5,100 ohms, + 5%, 1 à watt (R126) 

5,600 ohms, -4-5%, 12 watt (R119) 
5,600 ohms, + 10%. 1 à watt (R218) 

5,600 ohms, + 10%. 1 watt (R127, R167) 

6,800 ohms, -4-5%, 12 watt (R136) 

6,800 ohms, -4-10%, 12 watt (R150) 
6,800 ohms, -4-10%, 2 watts (11177, R210) 

8,200 ohms, -4-5%, 1Z watt (R175) 

8,200 ohms, -4-10%, ½ watt (R152. R153) 
8.200 ohms, + 5%, 1 watt (R117. R128) 

10,000 ohms, ± 5%, ' 2 watt (R104) 

10,000 ohms, + 10%, 2 watt (R141. R182, 11220) 
12,000 ohms, + 5%, 12 watt (R164) 

12,000 ohms, -4 10%, 12 watt (R209) 

12,000 ohms, -4-10%, 1 watt (R186) 
12,000 ohms, -4-10%, 2 watts (R124) 

15,000 ohms, + 10°0, ' à watt (R235) 
15,000 ohms, + 10%, 1 watt (R146) 
22,000 ohms, -4-10%. 12 watt (R134, 11197) 

22,000 ohms, -4- 20%, 1 à watt (R198, R215) 

27,000 ohms, + 10%, 1'2 watt (R143, R151) 

39.000 ohms, + 5%, 12 watt (R135) 

47,000 ohms, + 10%. ki watt (R145) 
47,000 ohms, -4-20%, 1/2  watt (R221) 

82,000 ohms. + 5%, 1 watt (R179) 

82,000 ohms, -4-10%, 1 watt (R168) 
100,000 ohms, + 5%, ' í watt (11203, 11204) 

100.000 ohms, + 10%, là watt (R211, R216) 

100,000 ohms, + 10%, 1 watt (R174) 

100,000 ohms. -4- 20%, 2 watts (R222) 
120,000 ohms, + 10%, 1 watt (R172) 

150,000 ohms, + 10%, 12 watt (R129, R180, R185, 
11187) 

150,000 ohms. -4-20%, 1 à watt (R142) 

150.000 ohms, + 5%, 1 watt (R176) 
220,000 ohms, + 10%, 11 watt (R156. 11166) 

270,000 ohms, ÷ 10%, 1'2 watt (R154) 
330.000 ohms, ÷ 10%, 12 watt (R140. R170,11200) 
330,000 ohms, + 5%, 1 watt (R178) 

470,000 ohms, + 10%, 112 watt (R137, 11139, 11188, 
11224) 

470,000 ohms, + 20%, 12 watt (11207) 

680,000 ohms, + 10%, 1 à watt (11133, R212) 

820,000 ohms, + 10%. 12 watt (R169) 

1 megohm, 10%, 12 watt (R147, 11181) 
1 megohm, 12 watt (R189) 

1.2 megohm. + 5%, 1,2 watt (11157, 11213) 

2.2 megohm, :4:10%, 1,2 watt (R130, R132, R163) 
3.3 megohm, + 5%. 1/2 watt (R159) 

3.9 megohm, + 10%, 1.à watt (R149) 
6.8 megohm, ± 10%. 12 watt (R125) 

10 megohm, -4- 10%, 1'2 watt (R148) 

10 megohm, -4-20%, 12 watt (R201) 

Screw- No. 10-32 x 134" cross recessed round head 
screw for focus coil adjustments (3 required) 

Screw-- No. 8-32 x 38" cross recessed pan head 
screw for focus coil mounting (2 required) 

Screw -- No. 8-32 x 7 11. " wing screw for fastening 
support and bracket 

Screw - No. 8-32 wing screw for mounting deflec-
tion yoke 

Shield -Tube shield 

Sleeve -- Rubber sleeve for focus coil 

Socket-Tube socket, 7 pin, miniature 

Socket - Tube socket, 9 pin, miniature. 

31251 

'13249 

71508 

74834 

31364 

74936 

74954 

74944 

74948 

46760 

74157 

73569 

74589 

74590 

74591 

74592 

73575 

71424 

71427 

73576 

73578 

74949 

74951 

74950 

73577 

71778 

73476 

74952 

75023 

75024 

5039 

75025 

75022 

75034 

13867 

74901 

Socket 

Socket 

Socket 

Socket 

Socket 

Tube socket, octal, wafer 

Tube socket, octal, ceramic 

Tube socket for 1B3GT/8016 

Kinescope socket 

Pilot lamp socket for KCS40A 

Spring Suspension spring (coil type) for kinescope 
socket leads 

Spring - Compression spring for hood and yoke 
assembly (3 required) 

Support-Rubber support for 2nd anode lead 

Support-- Bakelite supports (1 set) for mounting hi-
voltage plate 

Switch-- "TV - Phono" switch (S103) 

Switch -- Cabinet interlock switch (S105) 

Transformer- -Vertical oscillator transformer (T107) 

Transformer-First pix I.F transformer (T101. C102, 
11101) 

Transformer- Second pix I-F transformer (T102, 
C107) 

Transformer-Third pix I-F transformer (1103, C112) 

Transformer -Fourth pix I-F transformer (T104, C116) 

Transformer-- Fifth pix I-F transformer (T106, C123, 
C124) 

Transformer-Sound I-F transformer (T112, C173, 
C174) 

Transformer--Sound discriminator transformer (T113, 
C178, C179, C180) 

Transformer - Horizontal ocscillator transformer 
(T109) 

Transformer -Antenna transformer complete with 
socket (1115, 3102) 

Transformer-Power transformer. 115 volts, 60 
cycles (T111) 

Transformer--High voltage transformer (T110) 

Transformer- Vertical output transformer (T108) 

Trap-4.5 mc trap (L110, C128) 

Trap-Sound trap (T105, C119) 

Trap- I-F trap (L116, C189) 

Yoke-Deflection yoke (L108, L109, L112, L113, 
C169, C187, P106) 

SPEAKER ASSEMBLIES FOR MODEL 1164 

92580-3 W 

RMA - 274 

RL105C5 

Cap-Dust cap 

Cone-Cone and voice coil assembly 

Connector-4 contact male connector for speaker 
(1101) 

Gasket-- Speaker cone gasket 

Speaker-8" P.M. speaker complete with cone and 
voice coil (3.2 ohms) less output transformer and 
connector 

Transformer-Output transformer (1114) 

SPEAKER ASSEMBLIES FOR MODELS TC165, 

TC166, TC167, TC168 

Stamped 92569-10W 

RL 111-16 

RMA 274 

Cap Dust cap 

Cone Cone and voice coil assembly (3.2 ohms) 

STOCK 
No. 

DESCRIPTION 
STOCK 
No. 

DESCRIPTION 

5039 Connector--4 contact male connector for speaker 
(J101) 

73642 Escutcheon- Channel marker escutcheon for ma-
hogany or walnut instruments 

75035 Speaker-- I2" P.M. speaker complete with cone and 

voice coil less output transformer and plug 

73740 Escutcheon-Channel marker escutcheon fe oak or 
maple instruments 

75036 Transformer- Output transformer 72113 Foot-- Rubber foot (4 required) for Model 1164 

NOTE: If stamping on speaker in instrument does 74975 Glass --Safety glass for Model 1164 
not agree with above speaker number, order re- 
placement parts by referring to model number of 

instrument. number stamped on speaker and full 

74606 Glass-Safety glass for Models TC165, TC166, 
TCI67 and TC168 

description of part required. 37396 Grommet-Rubber grommet to mount speaker (4 re-
quired) for Models TC165, TC167 and TC168 

73200 Hinge-Drop panel hinge (2 required) for Model 
MISCELLANEOUS 1164 

74308 Hinge-Cabinet door hinge (1 set) (4 required for 
74958 Back -Cabinet back for Model 1164 Model TC167 and 2 required for Model TC168) 

75019 Back- Cabinet back for Model TC165 74959 Knob - Fine tuning knob-dark-for mahogany or 

75026 Back- Cabinet back for Model TC166 walnut instruments (outer) 

74972 Back -Cabinet back for Model TC167 73995 Knob-Fine tuning knob-tan--for oak or maple 
instruments (outer) 

75020 Back- -Cabinet back for Model TC168 
74960 Knob - Channel selector knob-dark-for mahogany 

72857 Board -"Ant" terminal board or walnut instruments (inner) 

71599 Bracket-Pilot lamp bracket for Models TC165. 
TC166. TC167, TC168 

74961 Knob-Channel selector knob-tan-for oak or 
maple instruments (inner) 

13103 Cap-Pilot lamp cap for Models TC165, TC166, 
TC167, TC168 

74962 Knob--Tone control, brightness control or vertical 
hold control knob--da_k-for walnut or ma-

71892 Catch-Bullet catch and strike for doors (1 set) (4 hogany instruments (outer) 

required for Model TC167 and 2 required for 
Model TC168) 

73999 Knob -Tone control, brightness control, or vertical 
hold control-tan-for oak or maple instruments 

X1917 Cloth-Grille cloth for mahogany or walnut instru- (outer) 

ments for Model 1164 74963 Knob-Picture control, horizontal hold control or 

X1918 Cloth-Grille cloth for oak instruments for Model 
1164 

volume control and power switch knob-dark-
for mahogany or walnut instruments (inner) 

X3074 Cloth-Grille cloth for mahogany or walnut instru-
ments for Models TC165, and TC168, and maple 
instruments for Model TC168 

74001 Knob-Picture control, horizontal hold control or 
volume control and power switch knob-tan-for 
oak or maple instruments (inner) 

11765 Lamp-Pilot lamp-Mazda 51-for Models TC165, 
X3089 Cloth-Grille cloth for oak instruments for Model TC166, TC167 and TC168 

TC165 
74162 Plate--Mounting plate for interlock switch 

X3088 Cloth-Grille cloth for mahogany or walnut instru-
ments for Model TC167 74450 Plate-Back plate for door pull (4 required) for 

Model TC167 
X3101 Cloth--Grille oloth for mahogany and walnut in-

struments for Model TC166 74451 Pull-Door pull (4 required) for Model TC167 

X3090 Cloth-Grille cloth for oak instruments for Models 75021 Pull-Door pull (2 required) for Model TC168 

TC166 and TC167 74113 Screw-No. 8-32 x 1" trimit head screw for door 

39153 Connector-4 contact male connector for antenna pulls for Model TC167 

cable (P102) 74269 Screw-No. 8-32 x )"4" trimit head screw for door 

30566 Connector-4 contact male connector, part of focus pull for Model TC168 

coil (P108) 73643 Spring-Spring clip for channel marker escutcheons 

35383 Connector- -8 contact male connector, part of deflec- 
tion yoke (P106) 

72845 Spring-Retaining spring for knobs Nos. 73995 and 
74959 

74607 Decal--Control panel function decal for mahogany 
or walnut instruments 

14270 Spring-Retaining spring for knobs Nos. 73999, 
74960, 74961 and 74962 

74608 Decal--Control panel function decal for oak or 
maple instruments 

30330 Spring--Retaining spring for knobs Nos. 74001 and 
74963 

71984 Decal- Trade mark decal (RCA Victor) for Model 74966 Spring --Formed spring for kinescope masking panel 
1164 (8 required) 

71768 Decal-- Trade mark decal (RCA Victor) for Models 72936 Stop--Door stop (2 required for Model TC167 and 
TCI67 and TC168 1 required for Model TC168) 

74809 Emblem -- "RCA Victor" emblem 74161 Stud-- Locating stud for back (2 required) 

To obtain resistors for which no stock number is given, order by stating type, value of resistance, tolerance and wattage. 

The system cf employing art asterisk before the stock number of new items has been discontinued. 
CHASSIS KCS40, KCSLOA 
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Model TA128 television, AM-FM radio, phonograph combina-
tion employs twenty-six tubes plus two rectifiers and a 12LP4 
kinescope. The radio tuner unit which feeds through the tele-
vision audio system covers the AM and the FM broadcast 
bands. Two record change"" "re provided to play 331,1 45 
and 78 RPM records. 

Features of the television unit are full twelve channel cov-
erage; FM sound system; improved picture brilliance; picture 
A-G-C; A-F-C horizontal hold; stabilized vertical hold; two 
stages of video amplification; noise saturation circuits; im-
proved sync separator and clipper; four mc. band width for pic-
ture channel and reduced hazard high voltage supply. 

Model T A 128 — Walnut, Mahogany or Oak 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 
PICTURE SIZE 87 square inches on a 12LP4 kinescope 

TELEVISION R-F FREQUENCY RANGE 

All 12 television channels. 54 me. to 88 mc.. 174 mc. to 216 mc. 

Fine Tuning Range.. ±-250 kc, on chan. 2, ±-650 kc, on chan. 13 

Picture Carrier Frequency  25.75 me. 

Sound Carrier Frequency  21.25 mc. 

RADIO TUNING RANGE 

Broadcast  540-140Q kc. 

Frequency Modulation  88-108 mc. 

Intermediate Frequency—AM 455 kc. 

Intermediate Frequency—FM  10.7 mc. 

POWER SUPPLY RATING 115 volts, 60 cycles, 230 watts 

AUDIO.POWER OUTPUT RATING 6 watts max. 

CHASSIS DESIGNATIONS 

Television Chassis  KCS42A 

Radio Chassis  RK135D 

331;3/78 RPM Record Changer  960282 

45 RPM Record Changer RP168 

Refer to Service Data 960282 or RP168 for information on the 

record changers. 

LOUDSPEAKER 92569-8  12 inch PM Dynamic 

Voice Coil Impedance 3  2 ohms at 400 cycles 

WEIGHT 

Chassis with Tubes in Cabinet 180 lbs. 

Shipping Weight . 207 lbs. 

DIMENSIONS (inches) Width Height Depth 

Cabinet (outside)  36 1/4 34½ 23 1/2 

Chassis (overall)  18 5/8 17 18½ 

RECEIVER ANTENNA INPUT IMPEDANCE. 300 ohms balanced 

If necessary, the television chassis may be fed separately 
from either a 300 ohm balanced line or a 72 ohm co-ax. 

RCA TUBE COMPLEMENT 

Tube Used (Television Chassis) Function 

( 1 ) RCA 6AG5  R-F Amplifier 
( 2 ) RCA 6AG5  Converter 

( 3 ) RCA 616  R-F Oscillator 

( 4 ) RCA 6AU6  1st Sound I-F Amplifier 
( 5 ) RCA 6AU6  2nd Sound I-F Amplifier 

( 6 ) RCA 6AL5  Sound Discriminator 

( 7 ) RCA 6AV6  1st Audio Amplifier 
( 8 ) liCA 6V6GT  Audio Output 
( 9 ) RCA 6BA6    1st Picture I-F Amplifier 
(10) RCA SAGS    2nd Picture I-F Amplifier 
(1.1) RCA 6BA6  3rd Picture I-F Amplifier 
(12) RCA SAGS  4th Picture I-F Amplifier 
(13) RCA 6AL5  Picture 2nd Detector & Sync Limiter 

(14) RCA 12AU7  1st and 2nd Video Amplifier 

(15) RCA 6SN7GT  AGC Amplifier & Vertical Sweep Osc. 
(16) RCA 6SN7GT  AGC Rectifier & 1st Sync Separator 

(17) RCA 6SN7GT  Sync Amplifier & 2nd Sync Separator 
(18) RC e 6K6GT  Vertical Sweep Output 
(19) RCA 6SN7GT .... Horizontal Sweep Oscillator and Control 

(20) RCA 6BG6G  Horizontal Sweep Output 
(21) RCA 6W4GT  Damper 

(22) RCA UM-GT/8016  High Voltage Rectifier 

(23) RCA 5U4G  Power Supply Rectifier 
(24) RCA 12LP4  Kinescope 

(Radio Tuner Chassis) 

( 1 ) RCA 616  Mixer and Oscillator 
( 2 ) RCA 6BA6 

( 3 ) RCA 6AU6 
( 4 ) RCA 6AL5 

( 5 ) RCA 6BF6 

 I-F Amplifier 

 F-M Driver 

 Ratio Detector 
 AM Detector AVC and Phone Preamp.  

ELECTRICAL AND MECHANICAL SPECIFICATIONS 
(Continued) 

PICTURE I-F FREQUENCIES 

Picture Carrier Frequency  25.75 mc. 

Adjacent Channel Sound Trap  27.25 mc. 

Accompanying Sound Traps  21.25 mc. 

Adjacent Channel Picture Carrier Trap  19.75 mc. 

SOUND I-F FREQUENCIES 

Sound Carrier Frequency  21.25 mc. 

Sound Discriminator Band Width between peaks 350 kc. 

VIDEO RESPONSE  To 4 mc. 

FOCUS  Magnetic 

SWEEP DEFLECTION  Magnetic 

SCANNING  Interlaced, 525 line 

HORIZONTAL SCANNING FREQUENCY  15.750 cps 

VERTICAL SCANNING FREQUENCY  60 cps 

FRAME FREQUENCY (Picture Repetition Rate)  30 cps 

OPERATING CONTROLS (front panel) 

Channel Selector 
Fine Tuning 

Tone 
Sound Volume and On-011 Switch}   

Picture Horizontal Hold 
Picture Vertical Hold {   

Picture 
Brightness   

Function Switch  Single Control Knob 

Radio Tuning  Single Control Knob 

 Dual Control Knobs 

Dual Control Knee 

Dual Control Knobs 

Dual Control Knobs 

NON-OPERATING CONTROLS 

Horizontal Centering  rear chassis adjustment 
Vertical Centering  rear chassis adjustment 

Width  rear chassis screwdriver adjustment 

Width Selector Switch  rear chassis screwdriver adjustment 
Height  rear chassis adjustment 
Horizontal Linearity  rear chassis screwdriver adjustment 
Vertical Linearity  rear chassis adjustment 

Horizontal Drive  rear chassis screwdriver adjustment 
Horizontal Oscillator Frequency  bottom chassis adjustment 

Horizontal Oscillator Waveform  side chassis adjustment 
Focus  rear chassis adjustment 
Ion Trap Magnet  top chassis adjustment 

Deflection Coil  top chassis wing nut adjustment 
Focus Coil  top chassis screwdriver adjustment 

HIGH VOLTAGE WARNING 

OPERATION OF THIS RECEIVER OUTSIDE THE CABINET OR WITH THE COVERS REMOVED, IN-

VOLVES A SHOCK HAZARD FROM THE RECEIVER POWER SUPPLIES. WORK ON THE RECEIVER 

SHOULD NOT BE ATTEMPTED BY ANYONE WHO IS NOT THOROUGHLY FAMILIAR WITH THE PRE-

CAUTIONS NECESSARY WHEN WORKING ON HIGH VOLTAGE EQUIPMENT. DO NOT OPERATE 

THE RECEIVER WITH THE HIGH VOLTAGE COMPARTMENT SHIELD REMOVED. 

KINESCOPE HANDLING PRECAUTIONS 

DO NOT OPEN THE KINESCOPE SHIPPING CARTON, INSTALL, REMOVE OR HANDLE THE KINE-

SCOPE IN ANY MANNER UNLESS SHATTERPROOF GOGGLES AND HEAVY GLOVES ARE WORN. 

PEOPLE NOT SO EQUIPPED SHOULD BE KEPT AWAY WHILE HANDLING KINESCOPES. KEEP THE 

KINESCOPE AWAY FROM THE BODY WHILE HANDLING. 

The kinescope bulb encloses a high vacuum and, due to its large surface area, is subjected to considerable air pressure. For these 

reasons, kinescopes must be handled with more care than ordinary receiving tubes. 

The large end of the kinescope bulb—particularly that part at the rim of the viewing surface—must not be struck, scratched or sub-

jected to more than moderate pressure at any time. In installation, if the tube sticks or fails to slip smoothly into its socket, or 

deflecting yoke, investigate and remove the cause of the trouble. Do not force the tube. Refer to the Receiver Installation section 

for detailed instructions on kinescope installation. All RCA kinescopes are shipped in special cartons and should be left in the cartons 

until ready for installation in the receiver. Keep the carton for possible future use. 
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OPERATING INSTRUCTIONS 

The following adjustments are necessary when turning the re-

. ceiver on for the first time. 

1. Turn the radio FUNCTION switch to Tel. 

2. Turn the receiver "ON" and advance the SOUND VOLUME 

control to approximately mid-position. 

3. Set the STATION SELECTOR 

to the desired channel. 

4. Adjust the FINE TUNING 

control for best sound fidelity and 

SOUND VOLUME for suitable vol-

ume. 

5. Turn the BRIGHTNESS con-

trol fully counter-clockwise, then 

clockwise until a light pattern ap-

pears on the screen. 

6. Adjust the VERTICAL hold 

control until the pattern stops ver-

tical movement. 

7. Adjust the HORIZONTAL 

hold control until a picture is ob-

tained and centered. 

8. Turn the BRIGHTNESS con-

trol counter-clockwise until the re-

trace lines just disappear. 

9. Adjust the PICTURE control 

for suitable picture contrast. 

10. After the receiver has been on for some time, it may be 

necessary to readjust the FINE TUNING control slightly for 

improved sound fidelity. 

11. In switching from one station to another, it may be neces-

sary to repeat steps numbers 4 and 9. 

HORIZONTAL 
HOLD/ 

I 
VERTICAL 
HOLD 

BRIGHTNESS 
\ 

PICTURE 
% I 

FUNCTION 
SWI TCH 

/ 

RADIO 
---, T UNING 

RECORD CHANGER 
CONTROL SWITCH 

Yjj 

FINE 
T UNING 

CHANNEL 
NO. 

CHANNEL 
SE LECTOR 

1 

TONE 
, 

« r/-2, 
RECORD CHANGER 

CONTR LS 

OFF- 
SOUND 
VOLUME 

, 

I 
ON 

Figure I—Receirer Operating Controls 

INSTALLATION INSTRUCTIONS 

UNPACKING.—The TA128 receiver is packed complete with 
kinescope in a cardboard carton. To unpack, turn the shipping 
carton on its side and tear open the carton bottom flaps. Fold 
the flaps up along the side of the carton and turn the carton 
back up. Lift the carton up and off the cabinet. 

A flat skid is attached to the bottom of the receiver cabinet 
which will permit the cabinet to be moved about without stress-
ing the cabinet joints. To remove the skid, take off the nuts from 
the two bolts that hold the cabinet on the skid. With a man at 
each end of the cabinet, lift the cabinet off the skid. 

The operating control knobs are packed in a bag and tied to 
a cabinet back rail. Remove the bag and install the knobs on 
the proper control shafts. 

From the rear of the cabinet remove the single wood screw 
which holds the RP168 record cnanger drawer in the closed 
position. Slide the drawer out. From the top of the changer, 

remove the three filler plugs from over the motorboard mount-
ing screws. Loosen these three screws to permit removal of two 
wooden shipping strips under the edge of the motorboard. 
Tighten the screws just enough to keep the motorboard springs 

from rattling and replace the filler plugs. 

Remove the bracket which holds the 960282 changer drawer 
in the closed position. Open the drawer and from the front of 
the cabinet remove all of the changer packing material. Take 
out the two shipping screws from the changer motorboard. In-
sert two plugs from the bag with knobs into the holes in the 
motorboard. 

Make sure that all tubes are in place and are firmly seated in 
their sockets. 

Check to see that the high voltage lead is attached to the 
kinescope second anode connector socket on the bell of the tube. 

4156o6  

12. When the set is turned on 

again after an idle period, it 

should not be necessary to repeat 

the adjustments if the positions 

of the controls have not been 

changed. If any adjustment is 

necessary, step number 4 is gen-

erally sufficient. 

13. If the positions of the con-

trols have been changed, it may 

be necessary to repeat steps num-

bers 1 through 9. 

14. For radio operation turn the 

FUNCTION switch to AM or FM 

and tune in station with the radio 

TUNING control. 

15. For phono operation, turn 

the FUNCTION switch to PH for 

operation of the 3313, 78 rpm rec-

ord changer. or to XPH for opera-

tion of the 45 rpm record changer. 

Connect the antenna transmission line to the receiver an-
tenna terminals. 

Plug the receiver power cord into a 115 volt a-c power source. 
Turn the receiver power switch to the "on" position, the function 
switch to "tel," the brightness control three-quarters clockwise, 
and the picture control counter-clockwise. 

ION TRAP MAGNET ADJUSTMENT.—Set the ion trap magnet 
approximately in the position shown in Figure 2. Starting from 

KINESCOPE 
CUSHION 

50.1. 

DE FI. (CT ION 
YOKE ADJ. 

COmPRES6ION 
SPRING 
SCREWS 

KINESCOPE CUSHION 

FOCUS COIL 
MOUNTING 
SCREW 

ARROW 
ON TOP 

Figure 2— Yoke and Focus Coi; Adjustments 

this position adjust the magnet by moving it forward or back-
ward at the same time rotating it slightly around the neck of 
the kinescope for the brightest raster on the screen. Reduce the 
brightness control setting until the raster is slightly above aver-
age brilliance. Adjust the focus control (R191 on the chassis rear 
apron) until the line structure of the raster is clearly visible. 
Readjust the ion trap magnet for maximum raster brilliance. The 
final touches on this adjustment should be made with the bright-
ness control at the maximum position with which good line focus 
can be maintained. 

INSTALLATION INSTRUCTIONS 

DEFLECTION YOKE ADJUSTMENT.— if the lines of the raster 
are not horizontal or squared with the picture mask, rotate the 
deflection yoke until this condition is obtained. Tighten the yoke 
adjustment wing screw. 

PICTURE ADJUSTMENTS.—It will now be necessary to obtain 
a test pattern picture in order to make further adjustments. See 
steps 3 through 9 of the receiver operating instructions. 

If the Horizontal Oscillator and AGC System are operating 
properly, it should be possible to sync the picture at this point. 
However, if the AGC threshold control is misadjusted, and the 
receiver is overloading, it may be impossible to sync the picture. 

If the receiver is overloading, turn R138 on the rear apron 
(see Figure 3) clockwise until the set operates normally and the 
picture can be synced. 

FOCUS COIL 
MOUNTING 
SCREWS 

HEIGHT Rigel) Rilfft. 
R b 

MC" VERTICAL RI36 
LINEARITY AGC THRESHOLD 

S10.6 
WIDTH 

SELECTOR"- 
L11455.1 

WIDTH 
COMPRESSION 

SPRING 
SCREWS 

........) C1535 
„a, e RIZONTAL 

DRIVE 

(?SSA L.117121 
LOCKING HORIZONTAL 
RANGE LINEARITY 

bd•111107 

Figure 3—Rear Chassis Adjustments 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT.—Turn 
the horizontal hold control to the extreme counter-clockwise 
position. The picture should remain in horizontal sync. Momen-

tarily remove the signal by switching off channel then back. 
Normally the picture will be out of sync. Turn the control clock-
wise slowly. The number of diagonal black bars will be grad-
ually reduced and when only 3 bars sloping downward to the 
left are obtained, the picture will pull into sync upon slight 
additional clockwise rotation of the control. Pull in should occur 
when the control is approximately 90 degrees from the extreme 
counter-clockwise position. The picture should remain in sync 
for approximately 90 degrees of additional clockwise rotation 
of the control. At the extreme clockwise position, the picture 
should be out of sync and should show 1 vertical or diagonal 
black bar in the raster. 

If the receiver passes the foregoing checks and the picture is 
normal and stable, the horizontal oscillator is properly aligned. 
Skip "Alignment of Horizontal Oscillator" and proceed with 
"Focus Coil Adjustments." 

ALIGNMENT OF HORIZONTAL OSCILLATOR.—If in the 
above check the receiver failed to hold sync with the hold con-
trol at the extreme counter-clockwise position or failed to hold 
sync over 90 degrees of clockwise rotation of the control from 
the pull-in point, it will be necessary to make the following 
adjustments: 

Horizontal Frequency Adjustment. — Turn the horizontal hold 
control to the extreme clockwise position. Tune in a television 
station and adjust the T109 horizontal frequency adjustment 
(under the chassis) until the picture is just out of sync and the 
horizontal blanking appears as a vertical or diagonal black 
bar in the raster. 

Horizontal Lock in Range Adiustment.—Set the horizontal hold 
control to the full counter-clockwise position. Momentarily re-
move the signal by switching off channel then back. Slowly 
turn the horizontal hold control clockwise and note the least 
number of diagonal bars obtained just before the picture pulls 
into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C153A 
slightly clockwise. If less than 3 bars are present, adjust 
C153A slightly counter-clockwise. Turn the picture control coun-
ter-clockwise, momentarily remove the signal and recheck the 
number of bars present at the pull-in point. Repeat this pro-
cedure until 3 bars are present. 

Repeat the adjustments under "Horizontal Frequency Adjust-
ment" and -Horizontal Locking Range Adjustment" until the 
conditions specified under each are fulfilled. When the hori-
zontal hold operates as outlined under "Check of Horizontal 
Oscillator Alignment" the oscillator is properly adjusted. 

If it is impossible to sync the picture at this point and the 
AGC system is in proper adjustment it will be necessary to ad-
just the Horizontal Oscillator by the method outlined in the 
alignment procedure on page 11. For field purposes paragraph 
"A" under Horizontal Oscillator Waveform Adjustment may be 
omitted. 

FOCUS COIL ADJUSTMENTS.—The focus coil should be ad-
justed so that there is approximately 4 inch of space between 
the rear cardboard shell of the yoke and the flat of the front 
face of the focus coil. This spacing gives best average focus over 
the face of the tube. However, it may be necessary to change 
this distance slightly in order to compensate for small differences 
in strength of the permanent magnets in the coil. If the receiver 
focuses with the focus control towards the clockwise end of its 
range. the focus coil should be moved toward the yoke and if 
locus is obtained towards the counter-clockwise end of the con-
trol, the coil should be moved away from the yoke. In order to 
prevent the beam from striking the neck of the kinescope, it is 
important that the axis of the hole through the focus coil should 
be kept in accurate alignment with the axis of the neck of thé 
kinescope. 

CENTERING ADJUSTMENTS.—Centering is obtained by loos-
ening the two focus coil mounting screws and sliding the coil up 
or down or from side to side. If a corner of the raster is shad-
owed, check the position of the ion trap magnet. In extreme 
cases it may be necessary to adjust one or more of the focus 
coil compression screws to eliminate a corner shadow. 

Recheck the position of the ion trap magnet to insure that 
maximum brilliance is obtained. 

WIDTH. DRIVE AND HORIZONTAL LINEARITY ADJUST-
MENTS.—Adjustment of the horizontal drive control affects the 
high voltage applied to the kinescope. In order to obtain the 
highest possible voltage, hence the brightest and best focused 
picture, turn the horizontal drive control counter-clockwise until 
the left side of the picture begins to stretch. 

Adjust the horizontal linearity control L111 to provide best 
linearity. Adjust the width control until the picture just fills 
the mask. 

Adjustments of the horizontal drive control affect horizontal 
oscillator hold and locking range. If the drive control was ad-
justed, recheck the oscillator alignment. 

FOCUS.—Adjust the focus control (R191 on chassis rear 
apron) for maximum definition in the test pattern vertical 
"wedge" and best focus in the white areas of the pattern. 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS.—Ad-
just the height control (R155 on chassis rear apron) until the 
picture fills the mask vertically. Adjust vertical linearity (R162 
on rear apron), until the test pattern is symmetrical from top 
to bottom. Adjustment of either control will require a readjust-
ment of the other. Adjust centering to align the picture with 
the mask. 

CHECK TO SEE THAT THE CUSHION AND YOKE THUMB-
SCREWS AND THE FOCUS COIL MOUNTING SCREWS ARE 
TIGHT. 

AGC THRESHOLD CONTROL.—The AGC threshold control 
R138 is adjusted at the factory and normally should not require 
readjustment in the field. 

To check the adjustment of the AGC Threshold Control, tune 
in a strong signal, sync the picture and turn the picture con-
trol to the maximum clockwise position. Turn the brightness 
control counter-clockwise until the vertical retrace lines are 
just invisible. Momentarily remove the signal by switching off 
channel and then back. If the picture reappears immediately, 
the receiver is not overloading due to improper setting of R138. 
If the picture requires an appreciable portion of a second to 
reappear, R138 should be readjusted. 

MODEL TA128 Ch. KCS42A 
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INSTALLATION INSTRUCTIONS 

Set the picture control at the maximum clockwise position. 
Turn R138 fully clockwise. The top one-half inch of the picture 
may be bent slightly. This should be disregarded. Turn R138 
counter-clockwise until there is a very, very slight bend or 
change of bend in the top one-half inch of the picture. Then 
turn R138 clockwise just sufficiently to remove this bend or 
change of bend. 

If the signal is very weak, the above method may not work 
as it may be impossible to get the picture to bend. In this case. 
turn R138 counter-clockwise until the snow in the picture be-
comes more pronounced, then clockwise until the best signal to 
noise ratio is obtained. 
The AGC control adjustment should be made on a strong 

signal if possible. If the control is set too far counter-clockwise 
on a weak signal, then the receiver may overload when a 
strong signal is received. 

CHECK OF R-F OSCILLATOR ADJUSTMENTS.—Tune in all 
available stations to see if the receiver r-f oscillator is adjusted 
to the proper frequency on all channels. If adjustments are re-
quired, these should be made by the method outlined in the 
alignment procedure on page 10. The adjustments for channels 
2 through 5 and 7 through 12 are available from the front of 
the cabinet by removing the station selector escutcheon as 
shown in Figure 4. Adjustment for channel 13 is on top of the 
chassis and channel 6 adjustment is in the kinescope well. See 
Figures 9 and 10 for their location. 

TO REMOVE ESCUTCHEON, SLIDE 
SPRING CLIP TO LEFT 

OSCILLATOR ADJUSTMENT 
— FOR CHANNEL NUMBER 

Figure 4—R-F Oscillator Adjustments 

RECORD CHANGER OPERATION.—Turn the receiver func-
tion switch to each phono position and check each record 
player for proper operation. 

RADIO OPERATION.—Turn the receiver function switch to 
AM and FM positions and check the radio for proper operation. 
Tune in a station of known frequency. If the dial pointer does not 
point to the correct spot on the dial, slip the dial pointer on the 
dial cord until the proper indication is obtained. 

Replace the cabinet back and make sure that the screws are 
tight in order to prevent rattling at high volume. 

WEAK SIGNAL AREA OPERATION.—Since the vast majority 
of receivers are sold in strong signal areas, the chassis are 
aligned to produce the cleanest pictures in those areas. How-
ever, if the receiver is to be operated in a weak signal area, 
better performance can be obtained by "peaking" the r-f unit. 

To peak the r-f unit in these receivers, disconnect the 390 ohm 
resistor which is on top of the r-f unit chassis. Adjust L66 to ob. 
tain the best possible picture on the weakest low channel sta-
tion received. By this action, the r-f gain is increased 50% at the 
expense of r-f bandwidth and an improvement in the weak sig-
nal picture results. 

If the peaked receiver is subsequently taken to a strong sig-
nal area, the resistor R14 should be connected in place and L66 
adjusted for "flat" response on the low channels. 

CHASSIS REMOVAL—To remove the chassis from the cabinet 
for repair or installation of a new kinescope, remove the back 
and the knobs, unplug all cables and remove the chassis bolts 
under the cabinet. Withdraw the chassis from the back of the 
cabinet. The kinescope is held on the chassis by means of a 
special strap, so that the chassis and the kinescope can be 
handled together, as a unit. 

KINESCOPE HANDLING PRECAUTION.—Do not install, re-
move, or handle the kinescope in any manner, unless shatter-
proof goggles and heavy gloves are worn. People not so 
equipped should be kept away while handling the kinescope. 
Keep the kinescope away from the body while handling. 

To remove the kinescope, remove the kinescope socket, the 
ion-trap magnet, and the second-anode connector. Loosen the 
cross-recessed head screw on the kinescope strap, as shown 
in Figure 6. Withdraw the kinescope toward the front of the 
chassis. 

INSTALLATION OF KINESCOPE.—Slide the kinescope cushion 
toward the rear of the chassis. Loosen the deflection yoke ad-
justment, slide the yoka toward the rear of the chassis and 
tighten. 

The kinescope second anode contact is a recessed metal 
well in the side of the bulb. The tube must be installed so that 
this contact is up but rotated approximately 30 degrees toward 
the high-voltage compartment. 

Insert the neck of the kinescope through the deflection and 
focus coils. If the tube sticks, or fails to slip into place smoothly, 
investigate and remove the cause of the trouble. Do not force 
the tube. 

Slip the ion trap magnet assembly over the neck of the kine-
scope. 

Connect the kinescope socket to the tube base. 

Connect the high voltage lead to the kinescope second anode 
socket. 

Wipe the kinescope screen surface and front panel safety 
glass clean of all dust and finger marks. 

Tighten the cross-recessed head screw on the kinescope 
strap. 

As may be seen by inspection, the radio dial lights and dial 
pointer are attached to the cabinet front panel. The dial cord 
is attached to the receiver chassis. The method of attachment 
may be seen in Figure 5. 

Slide the dial pointer to the stop on the high frequency end 
of the dial. Turn the radio tuning shaft until the gang is com-
pletely unmeshed. 

Slide the chassis into the cabinet until there is sufficient slack 
in the pilot light cable, then attach the pilot light sockets to 
the pilot light bracket. 

Inseri• the chassis to its proper position, then install the six 
chassis bolts and tighten. Loosen the kinescope strap from the 
rear of the chassis. Push the kinescope forward until ihe face 
of the tube is against the mask. Push the yoke cushion for-
ward against the kinescope flare, then lighten the cushion 
adjusting screws. Push the yoke forward and tighten. Tighten 
the kinescope strap, licplace the control knobs. 
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Figure 5—Dial Cord and Pointer .4..enibly 

To hook up the dial pointer, reach over the television chassis 
to the radio and press the dial cord well into the coil spring. 

Turn the set on and to radio position to see that the dial light-
ing is correct. If it is not, adjust the dial lights and shields. Tune 
in a station of known calibration and check the dial calibration. 

Perform the entire television set-up procedure beginning with 
Ion Trap Magnet Adjustment. 

CABINET ANTENNA. —A cabinet antenna is provided which 
may be employed in strong signal areas in which no reflections 
are experienced. The antenna leads are brought out near the 
receiver antenna terminals. 

The link on the antenna terminal board on the back of the 
cabinet is for use in case it is desirable to connect a separate 
"A" band antenna. 
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ALIGNMENT PROCEDURE 

TEST EQUIPMENT,.-To service properly the television chassis 
of this receiver, it is recommended that the following -test equip-
ment be available: 

11•F Sweep Generator meeting the following requirements: 

(a) Frequency Ranges 

20 to 30 mc., 1 mc. and 10 mc. sweep width 
50 to 90 mc., 10 mc. sweep width 

170 to 225 mc., 10 mc. sweep width 

(b) Output adjustable with at least . 1 volt maximum. 

(c) Output constant on all ranges. 

(d) "Flat" output on all attenuator positions. 

Cathode-Ray Oscilloscope.-For alignment purposes, the os-
cilloscope employed must have excellent low frequency and 
phase response and sho,tld be capable of passing a GO-cycle 
square wave without appreciable distortion. While this require-
ment is not met by many commercial instruments, RCA Oscillo-
scopes. types WO-55A, WO-58A, WO-79A, and WO-60C fill the 
requirement and any of these may be employed. 

For video and sync waveform observations, the oscilloscope 
must have excellent frequency and phase response from 10 
cycles to at least two megacycles in all positions of the gain 
control. The RCA types WO-58A and WO-79A are ideally suited 
for this purpose. 

Signal Generator to provide the following frequencies with 
crystal accuracy. 

(a) Intermediate frequencies 

19.75 mc. adjacent channel picture trap 
21.25 mc. sound i-f and sound traps 
22.05 and 24.75 mc. cony, and first pix i-f trans. 
25.9 mc. second picture i-f transformer 
24.6 mc. fourth picture i-f transformer 
22.0 mc. third picture i-f transformer 
22.5 mc. fifth picture i-f transformer 
25.75 mc. picture carrier 
27.25 mc. adjacent channel sound trap 

(b) Radio frequencies 
Picture Sound 

Channel Carrier Carrier 

Number Freq. Mc. Freq. Mc. 

2  55.25  59.75 

65.75 

71.75 

5    81.75 

6    .87.75 

7   179.75 

185.75 

191.75 

197.75 

3  61.25  

4  67.25 

77.25 

83.25 

175.25 

8 181.25 

9  187.25 

10  193.25 

11   199.25 

12 205.25 

13  211.25  

203.75 

209.75 

215.75 

(c) Output on these ranges should be adjustable and at least 
.1 volt maximum. 

Heterodyne Frequency Meter with crystal calibrator if the 
signal generator is not crystal controlled. 

Electronic Voltmeter of Junior "VoltOhmyst" type and a high 
voltage multiplier probe for use with this meter to permit meas-
urements up to 10 kv. 

Service Precautions.- If possible, the chassis should be serv-
iced without the kinescope. However, if it is necessary to view 
the raster during servicing, make sure the kinescope retaining 
strap is secure. and the yoke cushion is up firmly against the 
flare of the tube. 

CAUTION: Do not short the kinescope second-anode lead. 
Its short circuit current is approximately 3 ma. This represents 
approximately 9 watts dissipation and a considerable over-
load on the high-voltage filter resistor 11189. 

Adjustments Required.-Normally, only the r-f oscillator line 
will require the attention of the service technician. All other 

circuits are either broad or very stable and hence will seldom 
require re-adjustment. 

The oscillator line is relatively non-critical. When oscillator 

tubes are changed, in all probability it will be necessary to 
adjust only C6 in order to bring the entire line into adjustment. 

ORDER OF ALIGNMENT.-When a comp%.te receiver align-
ment is necessary, it can be most conveniently performed in 
the following order: 

(1) Sound discriminator (5) R-F and converter lines 

(2) Sound i-f transformers (6) R-F oscillator line 

(3) Picture i-f traps (7) 4.5 mc. video trap 

(4) Picture I-I transformers (8) Sensitivity check 

SOUND DISCRIMINATOR ALIGNMENT.-Set the signal gen-
erator for approximately . 1 volt output at 21.25 mc. and con-
nect it to the second sound i-f grid. 

Detune T113 secondary (bottom). 

Set the "VoltOhmyst" on the 3-volt scale. 

Connect the meter, in series with a one-megohm resistor, to 

the junction of diode resistors 11203 and 11204. 

Adjust the primary of T113 (top) for maximum output on the 
meter. 

Connect the "VoltOhmyst" to the junction of C183 and 11203. 
Adjust T113 secondary (bottom). It will be found that it is 
possible to produce a positive or negative voltage on the meter 

dependent upon this adjustment. Obviously to pass from a 
positive to a negative voltage, the voltage must go through 

zero. T113 (bottom) should be adjusted so that the meter in-

dicates zero output as the voltage swings from positive to 
negative. This point will be called discriminator zero output. 

Connect the sweep oscillator to the grid of the second sound 
i-f amplifier. 

Adjust the sweep band width to approximately 1 mc. with 
the center frequency at approximately 21.25 mc. and with an 
output of approximately .1 volt. 

Connect the oscilloscope to the junction of C183 and R203. 
The pattern obtained should be similar to that shown in Figure 

13. If it is not, adjust T113 (top) until the wave form is sym-
metrical. 

The peak to peak band width of the discriminator should be 

approximately 350 kc. and the trace should be linear from 
21.175 mc. to 21.325 mc. 

SOUND I-F ALIGNMENT.-Connect the sweep oscillator to 
the first sound i-f amplifier grid. 

Connect the oscilloscope to the second sound i-f grid return 
(terminal A of T112) in series with a 33,000-ohm isolating 
resistor. 

Insert a 21.25 mc. marker signal from the signal generator 
into the first sound i-f grid. 

Adjust T112 (top and bottom) for maximum gain and sym-

metry about the 21.25 mc. marker. The pattern obtained should 
be similar to that shown in Figure 14. 

The output level from the sweep should be set to produce 
approximately .3 volt peak-to-peak at the second sound i-f 

grid return when the final touches on the above adjustment 

are made. It is necessary that the sweep output voltage should 

not exceed the specified values otherwise the response curve 
will be broadened, permitting slight misadjustment to pass un-

noticed and possibly causing distortion on weak signals. 

The band width at 70°o response from the first sound i-f grid 
to the second i-f grid should be approx. 200 kc. 
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ALIGNMENT PROCEDURE 

PICTURE 1-F TRAP ADJUSTMENT.-Connect the "VoltOhmyst" 
to the junction of R135 arid C190. 

Remove the 6SN7GT AGC Amplifier tube V107. Connect a 
250,000-ohm potentiometer between pins 5 and 6 of the V107 
socket. Adjust the potentiometer until the "VoltOhmyst" reads 
approximately - 12 volts. 

Set the channel switch to the blank position between chan-
nels numbers 2 and 13. 

Connect the "VoltOhmyst" across the picture detector load 
resistor R119. Under this condition, both leads of the meter 
are at approximately - 12C volts. In making this connection, care 
should be taken not to touch the case of the meter or to permit 
the meter case to become grounded. 

Connect the output of the signal generator to the grid of the 
converter tube V2. To do this, remove the tube from the socket 
and fashion a clip by twisting one end of a small piece of 
wire around pin number 1. Replace the tube in the socket 
leaving the end of the wire protruding from under the tube. 
Connect the signal generator to this wire through a 1,500 mmf 
capacitor keeping the leads as short as possible. 

Set the generator to each of the following frequencies and 
with a thin fiber screwdriver tune the specified adjustment for 
minimum indication on the "VoltOhmyst." In each instance the 
generator should be checked against a crystal calibrator to 
insure that the generator is exactly on frequency. 

(1) 21.25 mc.-T103 (top) 

(2) 21.25 mc.-T105 (top) 

(3) 27.25 mc.-T102 (top) 

(4) 27.25 mc.-T104 (top) 

(5) 19.75 mc.-T106 (top) 

(6) 19.75 mc.-T101 (top) 

In the above transformers using threaded cores, it is possible 
to run the cores completely through the coils and secure two 
peaks or nulls. The correct position is with the cores in the 
outside ends of the coils. If the cores are not in the correct 
position, the coupling will be incorrect and it will be impossible 
to secure the correct response. 

PICTURE I-F TRANSFORMER ADJUSTMENTS.-Set the sig-
nal generator to each of the following frequencies and peak 
the specified adjustment for maximum indication on the "Volt-
Ohmyst." During alignment, reduce the input signal if neces-
sary to prevent overloading. 

22.5 mc.-T106 (bottom) 

24.6 mc.-T104 (bottom) 

22.0 mc.-T103 (bottom) 

25.9 mc.-T102 (bottom) 

Ti and T101 are coupled by a link and in combination con-
stitute an overcoupled transformer. The characteristics of such 
a transformer are such that it is impossible to adjust it to a 
single frequency. 

To sweep align Tl and T101, connect a 330-ohm composition 
resistor across the primary coils of T102. T103, T104 and T106. 

Connect the "VoltOhmyst" to the junction of R135 and C190. 
Adjust the 250,000-ohm variable resistor for 2.0 volts on the 
meter. 

Connect the oscilloscope to the plate of the first video ampli-
fier, pin 1 of V106. 

Connect a sweep generator to the converter grid through a 
1,500 mmt capacitor. Set the generator to sweep from 20.0 mc. 
to 30.0 mc. and adjust the output to provide a 4- volt peak- to-
peak signal on the scope. 

Connect the signal generator loosely to the converter grid 
and tune it to provide markers at 22.05 mc. and 24.75 mc. 

Adjust T1 ( top) and 1101 ( bottom) to obtain the response 
shown in Fiaure 15. The T1 core must penetrate io ,he ,erminal-
board end of the coil in order to obtain the correct response. 

Remove the 330 ohm resistors from across T102, T103, T104 
and T106. 

Adjust the 250.000 ohm potentiometer for a 15- volt peak to-
peak signal at the plate of the first video amplifier. The bias 
as measured by the -VoltOhmy.,t - should be 12 volts or less. 

Observe and analyze the response curve obtained. The re-
sponse will not be ideal and the i-f adjustments must be re-
touched in order to obtain the desired curve. See Figure 16. 

On final adjustment the picture carrier marker must be at 
approximately 45% response. The curve must be approximately 
flat topped, with the 22.1 mc. marker at approximately 95% 
response and the 25.0 mc. marker below 90% response. A 
26.5 mc. marker must fall between 5 and 10% response. 

The most important consideration in making the i-f adjust-
ments is to get the picture carrier at the 45% response point. 
If the picture carrier operates too low on the response curve, 
loss of low frequency video response, of picture brilliance, of 
blanking, and of sync may occur. If the picture carrier oper-
ates too high on the response curve, the picture becomes 
smeared. In making these adjustments, care should be taken 
to see that no two transformers are tuned to the same frequency 
as i-f oscillation 'ay result. 

Remove the converter tube and take oft the clip to pin num-
ber 1. Replace the tube in the socket. 

Picture I-F Oscillation. If the receiver will operate without 
oscillating with the test equipment disconnected but breaks 
into oscillation or becomes unstable with the equipment con-
nected, it may become necessary to establish a ground plane. 
Cover the test bench with a sheet of copper and set the chas-
sis on the sheet. Set all the test equipment except the "Volt-
Ohmyst" on the sheet and bond or bypass them to it. A Junior 
"VoltOhmyst" should not be bonded to the sheet since the 
negative test probe is not always connected to ground during 
alignment. If the receiver is badly misaligned and two or 
more of the i-f transformers are tuned to the same frequency, 
the receiver may fall into i-1 oscillation. I-F oscillation shows 
up as a voltage across the picture detector load resistor that 
is unaffected by r-f signal input. If such a condition is en-
countered, it is sometimes possible to stop oscillation by adjust-
ing the transformers approximately to frequency by setting the 
adjustment cores of 1101. 1102. T103, 1104. 1105 and 1106 
to be approximately equal to those of another receiver known 
to be in proper alignment. If this does not have the desired 
effect, it may now be possible to stop oscillation by increasing' 
the grid bias. If so, it should then be possible to align the 
transformers by the usual method. Once aligned in this manner, 
the i-f amplifier should be stable with reduced bias. 

If the oscillation cannot be stopped in the above manner, 
shunt the grids of the first three pix i-f amplifiers to ground 
with 1.000 mmf capacitors. Connect the signal generator to 
the fourth pix i-f grid and align 1106 to frequency. Progressively 
remove the shunt from each grid and align the plate coil of 
that stage to frequency. 

If this does not stop the oscillation, the difficulty is not due 
to i-f misalignment as the i-f section is stable when properly 
aligned. Check all i-f by-pass condensers, transformer shunting 
resistors, tubes, socket voltages, etc. 

ANTENNA, R-F AND CONVERTER LINE ADJUSTMENT.-In 
order to align the rt tuner, it will first be necessary to set the 
channel- 13 oscillator to frequency. The shield over the bottom 
of the r-f unit must be in place when making any adjustments. 

The channel- 13 oscillator may be aligned by adjusting it to 
beat with a crystal-calibrated heterodyne frequency meter, or 
by feeding a signal into the receiver at the r-f sound carrier 
frequency and adjusting the oscillator for zero output from the 
sound discriminator. In this latter case the sound discriminator 
must first have been aligned to exact frequency. Either method 
of adjustment will produce the same results. The method used 
will depend upon the type of test equipment available. Re-
gardless of which method of oscillator alignment is used, the 
frequency standard must be crystal controlled or calibrated. 

If the receiver oscillator is to be adjusted by the heterodyne 
frequency meter method. couple the meter probe loosely to the 
receiver oscillator. 

If the receiver oscillator is adjusted by feeding in the rf 
sound carrier signal. connect the signal generator to the re-
ceiver antenna terminals. Connect the " VoltOhmyst" to the 
sound discriminator output ( junction of C183 and R203). 

Set the receiver switch to 13. 

ALIGNMENT 
Adjust the frequency standard to the correct frequency (237 

mc. for heterodyne frequency meter or 215.75 mc. for the sig-
nal generator). 

Set the fine tuning control to the middle of its range. 

Adjust C6 for an audible beat on the heterodyne frequency 
meter or zero voltage from sound discriminator. 

Now that the channel- 13 oscillator is set to frequency, we 
may proceed with the r-f alignment. 

Connect the "VoltOhmyst" to the junction of R135 and C197. 
Adjust the 250K pot. for -3.5 volts on the meter. 

Remove the first pix i-f amplifier tube V101. 

Connect the oscilloscope to the test connection at R13 in the 
r-f tuning unit. 

Connect the r-f sweep oscillator to the receiver antenna ter-
minals. The method of connection depends upon the output 
impedance of the sweep. The P102 connections for 300-ohm 
balanced or 72-ohm single-ended input are shown in the cir-
cuit diagram in Figure 74. If the sweep oscillator has a 50-ohm 
single-ended output, 300-ohm balanced output can be obtained 
by connecting as shown in Figure 8. 

SO OHM 
UNBALANCED 
SWEEP OUTPUT 

CABLE 

MC 227 

Figure n-1 -nbalanced SICeell Cable Termination 

Connect the signal generator loosely to the receiver antenna 
terminals. 

Since channel 7 has the narrowest response of any of the 
high frequency channels, it should be adjusted first. 

Set the receiver channel switch to channel 7. 

Set the sweep oscillator to cover channel 7. 

Insert markers of channel 7 picture carrier and sound carrier, 
175.25 mc. and 179.75 mc. 

Adjust CIO and C14 until the curve falls symmetrically be-
tween the sound and picture carrier markers. Adjust C11 to 
give the proper bandwidth. Roughly peak L6 in conjunction 
with slight adjustments of C10 and C14 for a flat-topped re-
sponse curve with the sound and picture carriers at 90% to 
95% response points on this curve. See Figure 17, channel 7. 

Switch to channel 12 and adjust L6 for maximum response 
and minimum top slope of the curve. 

Check the *response of channels 7 through 13 by switching 
the receiver channel switch, sweep oscillator and marker oscil-
lator to each of these channels and observing the response 
obtained. See Figure 17 for typical response curves. It should 
be found that all these channels have the proper shaped re-
sponse with the markers above 130'," response. If the markers 
do not fall within this requirement on one or more high fre-
quency channels, since there are no individual channel ad-
justments, it will be necessary to readjust L6, CIO, C11 and 
C14, and possibly compromise some channel slightly in order 
to get the markers up on other channels. Normally, however, 
no difficulty of this type should be experienced since the higher 
frequency channels are comparatively broad and the markers 
easily fall within the required range. 

Channel 6 is next aligned in the same manner. 

Set the receiver to channel 6. 

Set the sweep oscillator to cover channel 6. 

Set the marker oscillator to channel 6 picture and sound 
carrier frequencies. 

Adjust L9, L13, L66, and C12 for an approximately flat-
topped response curve located symmetrically between the 
markers. L9. L13 and L66 are the center frequency adjust-
ments. C12 is the band-width adjustment. 

Check channels 5 down through channel 2 by switching 
the receiver, sweep oscillator and marker oscillator to each 

-11;:l 2.3, . c. PROCEDURE 

channel and observing the response obtained. In all cases, 
the markers should be above the 80'% response point. If 
this is not the case, L9, L13, L66 and C12 should be retouched. 
On final•adjustment, all channels must be within the 80% 
specification. 

Disconnect the 250K pot., and replace V107 and V101. 

Following an rf alignment, the oscillator alignment must 
be checked. 

R-F OSCILLATOR' LINE ADJUSTMENT.-The r-f oscillator line 
may be aligned by adjusting it to beat with a crystal cali-
brated heterodyne frequency meter, or by feeding a signal 
into the receiver at the r-f sound carrier frequency and ad-
justing the oscillator for zero output from the sound discrimi-
nator. In this latter case the sound discriminator must first 
have been aligned to exact frequency. Either method of ad-
justment will produce the same results. The method used will 
depend upon the type of test equipment available. 

Regardless of which method of oscillator alignment is used. 
the frequency standard must be crystal controlled or calibrated. 
If the receiver oscillator is to be adjusted by the heterddyne 
frequency meter method, the calibration frequency listed under 
R-F Osc. Freq. must be available. 

If the receiver oscillator is adjusted by feeding in the r-f 
sound carrier frequency, the frequencies listed under Sound 
Carrier Freq. must be available. 

Receiver R-F Sound Channel 
Channel R-F Osc. Carrier Oscillator 
Number Freq. Mc. Freq. Mc. Adjustment 

2  81   59.75 L24 

3  87  65.75 L23 
4  93  71.75 L22 
5 103  81.75 L21 
6 109  87.75 L31 
7 201   179.75 L19 
8 207  185.75 L18 
9 213  191.75 L17 
10 219  197.75 L16 
11  225 203.75 L15 
12 231  209.75 L14 
13 237 215.75 C6 

If the heterodyne frequency meter method is used, couple 
the meter probe loosely to the receiver oscillator. 

If the r-f sound carrier method is used, connect the "Volt-
Ohmyst" to the sound discriminator output ( junction of C183 
and R203) and connect the signal generator to the receiver 
antenna terminals. The order of alignment remains the same 
regardless of which method is used. 

If the r-f unit is removed from the receiver for service and is 
aligned separately, the shield over the bottom of the r-f unit 
must be in place when making adjustments. 

Since lower frequencies are obtained by adding steps uf 
in 4iictance, it is necessary to align channel 13 first and con-

in reverse numerical order. 

Sct the receiver channel switch to 13. 

Adjust the frequency standard to the correct frequency (237 
fur heterodyne frequency meter or 215.75 mc, for the 
generator). 

bet the fine tuning control to the middle of its range while 
making the adjustment. 

Adjust C6 for an audible beat on the heterodyne frequency 
meter or zero voltage from sound discriminator. Oscillator ad-
justments Li and L2 shown on the schematic are factory control 
adjustments and should not be touched in the field. 

Switch the receiver to channel 12. 

Set the frequency standard to the proper frequency as listed 
in the alignment table. 

Adjust LI4 for indications as above. 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator trimmer for the speci-
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ALIGNMENT PROCEDURE 

lied indication. It should be possible to adjust the oscillator 

to the correct frequency on all channels with the fine tuning 
control in the middle third of its range. 

After the oscillator has been set on all channels, start back 
at channel 13 and recheck to make sure that all adjustments 
are correct. 

AGC THRESHOLD ADJUSTMENT.-The AGC threshold ad 
justment can be made by the method outlined in the Installa-
tion Instructions. However, a more accurate adjustment can be 

obtained by the use of an oscilloscope. 

Tune in a station and advance the picture control to the 
maximum clockwise position. Connect the low capacity probe 
from the oscilloscope to the plate of the first video amplifier, 
pin 1 of V106. Adjust the oscilloscope to observe the horizontal 
sync pulse. 

Turn the AGC threshold control R138 fully clockwise, then 
slowly counter-clockwise. As the control is turned counter-
clockwise, the receiver gain will increase slowly, increasing 

the size of the pattern on the oscilloscope. R138 should be 
turned counter-clockwise until the receiver begins to overload 
as indicated by clipping of the sync. The control should be left 

in the maximum gain position in which no clipping of sync is 
observed. See Figure 18 for proper waveforms. 

HORIZONTAL OSCILLATOR ADJUSTMENT.-Normally the 
• adjustment of the horizontal oscillator is not considered to be 

a part of the alignment procedure, but since the oscillator wave-
form adjustment requires the use of an oscilloscope, it can not 

be done conveniently in the field. The waveform adjustment 
is made at the factory and normally should not require read-
justment in the field. However, the waveform adjustment should 
be checked whenever the receiver is aligned or whenever the 

horizontal oscillator operation is improper. 

Horizontal Frequency Adjustment.-With a clip lead, short 
circuit the coil between terminals C and D of the horizontal 

oscillator transformer T109. Tune in a television station and 
sync the picture if possible. 

A.-Turn the horizontal hold control R173 to the extreme 
clockwise position. Adjust the T109 Frequency Adjustment 
(under the chassis) so that the picture is just out of sync and 
the horizontal blanking appears in the picture as a vertical bar. 
The position of the bar is unimportant. 

B.-Turn the hold control approximately one quarter of a 

turn from the extreme clockwise position and examine the 
width and linearity of the picture. If picture width or linearity 

is incorrect, adjust the horizontal drive control C153B, the width 
control L115 and the linearity control L111 until the picture is 
correct. If C153B was adjusted, repeat step A above. 

Horizontal Locking Range Adjustment.-Turn the horizontal 
hold control fully counter-clockwise. Momentarily remove the 
signal by switching off channel then back. Slowly turn the 
horizontal hold control clockwise and note the least number 
of diagonal bars obtained just before the picture pulls into sync. 

If more than 9 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C153A 
slightly clockwise. If less than 7 bars are present, adjust 

C153A slightly counter-clockwise. Turn the horizontal hold con-
trol counter-clockwise, momentarily remove the signal and re-

check the number of bars present at the pull-in point. Repeat 
the procedure until 7 to 9 bars are present. 

Horizontal Oscillator Waveform Adjustment.-Remove the 

shorting clip from terminals C and D of T109. Turn the hori-
zontal hold control to the extreme clockwise position. With 

a thin fibre screwdriver, adjust the Oscillator Waveform Ad-
justment Core of 1109 (on the outside of the chassis) until the 
horizontal blanking bar appears in the raster. 

A.- Connect the low capacity probe of an oscilloscope to 
terminal C of 1109. Turn the horizontal hold control one quarter 
turn from the clockwise position so that the picture is in sync. 
The pattern on the oscilloscope should be as shown in Figure 
19. Adjust the Oscillator Waveform Adjustment Core of 1109 
until the two peaks are at the some height. During this ad-
justment, the picture must be kept in sync by readjusting the 
hold control if necessary. 

This adjustment is very important for correct operation of 
the circuit. If the broad peak of the wave on the oscilloscope 
is lower than the sharp peak, the noise immunity becomes 
poorer, the stabilizing effect of the tuned circuit is reduced and 
drift of the oscillator becomes more serious. On the other 
hand, if the broad peak is higher than the sharp peak, the 
oscillator is overstabilized, the pull- in range becomes inade-
quate and the broad peak can cause double triggering of 
the oscillator when the hold control approaches the clockwise 
position. 

Remove the oscilloscope upon completion of this adjustment. 

Check of Horizontal Oscillator Adjustments.-Set the hori-
zontal hold control to the full counter-clockwise position. Mo-
mentarily remove the signal by switching off channel then 
buck. Slowly turn the horizontal hold control clockwise and 
note the least niimber of diagonal bars obtained just before 
the picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C153A 
slightly clockwise. If less than 3 bars are present, adjust 
CI53A slightly counter-clockwise. Turn the horizontal hold con. 
trol counter-clockwise, momentarily remove the signal and re-
check the number of bars present at the pull-in point. Repeat 
this procedure until 3 bars are present. 

Turn the horizontal hold control to the maximum clockwise 
position. The picture should be just out of sync to the extent 
that the horizontal blanking bar appears as a single vertical 
or diagonal bar in the picture. Adjust the T109 Frequency 
Adjustment until this condition is fulfilled. 

4.5 MC VIDEO TRAP.-With a strong input from a station. 
detune the receiver from the correct fine tuning point. With 
a very short clip lead, short the trap winding of T103. Ob-
serve the picture for the appearance of a 4.5 mc. beat. If the 
beat appears in the picture, adjust L110 until the beat is 
eliminated. 

SENSITIVITY CHECK.-A comparative sensitivity check can 
be made by operating the receiver on a weak signal from 
a television station and comparing the picture and sound 
obtained to that obtained on other receivers under the same 
conditions. 

This weak signal can be obtained by connecting the shop 
antenna to the receiver through a ladder type attenuator pad. 
The number of stages in the pad depends upon the signal 
strength available at the antenna. A sufficient number of 
stages should be inserted so that a somewhat less than normal 
contrast picture is obtained when the picture control is at the 
maximum clockwise position. Only carbon type resistors should 
be used to construct the pad. 

RESPONSE CURVES.-The response curves shown on page 
14 and referred to throughout the alignment procedure were 
taken from a production set. Although these curves are typi-
cal, variations can be expected. 

The response curves are shown in the classical manner of 
presentation, that is with "response up" and low frequency 
to the left. The manner in which they will be seen in a given 
test set-up will depend upon the characteristics of the oscillo-
scope and the sweep generator. The curves may be seen in-
verted and or switched from left to right depending on the 
deflection polarity of the oscilloscope and the phasing of the 
sweep generator. 

ALIGNMENT TABLE.-Both methods of oscillator alignment 
are presented in the alignment table. The service technician 
may thereby choose the method to suit his test equipment. 

ALIGNMENT TABLE 
THE DETAILED ALIGNMENT PROCEDURE BEGINNING ON PAGE 8 SHOULD BE READ BEFORE ALIGNMENT BY USE OF THE TABLE IS ATTEMPTED 

STEP 
No. 

CONNECT 
SIGNAL 

GENERATOR 
TO 

SIGNAL 
GEN. 
FREQ. 
MC. 

CONNECT 
SWEEP 

GENERATOR 
TO 

SWEEP CONNECT CONNECT 
GEN. OSCILLOSCOPE "VOLTOHMYST" 
FREQ. TO TO 
MC. 

DISCRIMINATOR AND SOUND I F ALIGNMENT 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST REFER 
TO 

1 2nd sound cf grid 
(pin I. V117) 

21.25 
.1 volt 
output 

Not used Not used In series with 1 
meg. to junction 
of R203 (fi R204 

Detune T113 ; bot.) 
Adjust T113 ; top) 
for max. on meter 

Fig 9 
Fig. 10 
Fig. 11 

" " " Junct. of C183 6, 
R203 

Meter on 3 volt 
scale 

TI13 bottom) for 
zero on meter 

Fig. 10 
Fig. 11 

2nd sound i-f grid 
(pin 1, V117) 

21.25 
center 
1 mc. 
wide 

1 v. out 

Junction of C183 
6, R203 

Not used Check for symmetrical response 
waveform positive 6. negative. If 
not equal adjust T113 (top) until 
they are equal 

Fig. 11 
Fig. 13 

4 1st sound i-f grid 
(pin 1, V116) 

21.25 
reduced 
output 

1st sound i-f grid 21 25 
reduced 
output 

Terminal A. T112 
in series with a 

33,000 ohm 
resistor 

" Sweep output re- 
duced to provide 
.3 volt p•to.p on 
scope 

T112 ;top 6 bot.) 
for max. gain and 
symmetry at 21.25 
rnc. 

Fig. 9 
Fig. 10 
Fig. 11 
Fig. 14 

PICTURE I.F AND TRAP ADJUSTMENT 

5 Not used Not used Not used Junction of R135 
6 C190 

Remove V107. 
Connect potenti- 
ometer between 
piii3 5 .5 6 of V107 
socket 

Adjust pot. for 
meter reading of 
-12 volts 

Fig. 11 

6 Converter grid 
(pin 1. V2) 

21.25 ., ., Across R119 Meter on 3 volt 
scale. Receiver 
between 2 and 13 

T103 top) for min. 
on meter 

Fig. 9 

7 ' 21.25 " " „ " TIO5 (top) for min. " 

8 27.25 " ' " " TIO2 ; top) for min. " 

9 „ 27.25 " " " " T104 (top) for min. " 

10 " 19.75 " " " " T106 : top) for min. " 

11 " 19.75 " " " 81 TIO1 ( top) for min. " 

12 " 22.5 " " " .. T106 (bottom) for 
max. on meter 

Fig. 10 

13 " 24.6 " .. " 1104 (bottom) for 
max. 

" 

14 " 22.0 -. " " " T103 (bottom) for 
max. 

" 

15 " 25.9 " " " " 1102. ( bottom) for 
max. 

" 

16 „ 22.05 
24.75 

Converter 
grid 
(Pin 1, V2) 

Sweep- 
ing 
20 to 
30 mc. 

Pin 1, V106 Junction of R135 
6 C190 

Shunt 330 ohms 
across pri. T102, 
T103. T104, TI06. 
Set bias -2 V. Set 
swp. gen. for 4 V. 
P-P on scope. 

Adjust Ti (top) 
and 1101 ( bot- 
tom) for proper 
response 

Fig. 9 
Fig. 10 
Fig. 15 

17 " " " " " Remove shunt re- 
sistors. Set bias 
to give 15 volts 
P to P on scope. 

Adjust Ti (top), 
T101, T102, T103, 
1104, TIO6 (bot.) 
for proper resp. 

Fig. 9 
Fig. 10 
Fig. 16 

ANTENNA. RF AND CONVERTER LINE ALIGNMENT 

18 Antenna 
terminals 

215.75 Not used Not used Junction of C183 
6 R203 for signal 
gen. method only 

Fine tuning cen- 
tered.Receiver on 
channel 13. Het- 
erodyne meter 
coupled to oscil-
lator if used. 

C6 for zero on 
meter or beat on 
het. freq. meter 

Fig. 9 
Fig. 11 

19 Junction of 11135 Remove V101 Potentiometer for Fig. 9 
6 C197 -3.5 volts on meter Fig. 11 

20 Antenna 175.25 Antenna Sweep- Test Not used Receiver on chan- L6, CIO, Cll 6 Fig. 9 
terminal 6 terminals ing Connection R13 net 7 C14 for flat top Fig. 10 
(loosely) 179.75 (see text for 

precaution) 
channel 
7 

response between 
markers. Markers 
above 90%• 

Fig. 17 
(7) 

21 ' 205,25 " channel " Receiver on chan- L6 for max. re- Fig. 9 
209.75 12 nel 12 sponse and min. 

slope of top of 
curve 

Fig. 17 
(12) 

22 " 175.25 " channel ' " Receiver on chan- Check to see that Fig. 17 
179.75 7 nel 7 response is as 

above 
(7) 

23 " 181.25 " channel " " Receiver on chan- " Fig. 17 
185.75 8 nel 8 (8) 

24 " 187.25 " channel " " Receiver on chan- " Fig. 17 
191.75 9 nel 9 (9) 

25 " 193.25 " channel " '' Receiver on chan- " Fig. 17 
197.75 10 nel 10 (10) 
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ALIGNMENT PROCEDURE 

SNo. TEP 
CONNECT 
SIGNAL 

GENERATOR 
TO 

SIGNAL CONNECT 

GEN. FREQ. , GENERATOR SWEEP 1 
MC. 1 TO 

SWEEP 
GEN. 
FREQ. 
MC. 

CONNECT 
OSCILLOSCOPE 

TO 

CONNECT 
"VOLTOHMYST" 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST REFER 
TO 

ANTENNA, R-F AND CONVERTER LINE ALIGNMENT Cont'o) 

" 26 199.25 
203.75 

channel 
11 

Receiver on chan- 
ne! 11 

Fig. 17 
(11) 

27 " 205.25 
209.75 

" channel 
12 

" " Receiver on chan- 
nel 12 

, Fig. 17 
(12) 

28 " 211.25 
215.75 

" channel 
13 

" „ Receiver on chan- 
ne! 13 

Fig. 17 
(13) 

29 If the response on any channel (steps 22 through 28) is below 80% at either marker, switch to that channel and adjust L6, CIO, C11 6 C14 to pull 
response up on that channel. Then recheck steps 22 through 28. 

30 Antenna 
terminals 
(loosely) 

83.25 
87.75 

Ant. terminals 
(see text for 
precaution) 

Sweep- 
inq 

chan. 6 

Test 
Connection R13 

Not used Receiver on chan- 
ne! 6 

L9, L13, L66 6, 
C12 for response 
as above 

Fig. 17 
(6) 

31 77.25 
81.75 

channel 
5 

Receiver on chan- 
ne! 5 

Check to see that 
response is as 
above 

Fig. 17 
(5) 

32 " 67.25 
71.75 

channel 
4 

" " Receiver on chan- 
ne! 4 

Fig. 17 
(4) 

33 " 61.25 
65.75 

" channel 
3 

" " Receiver on chan- 
nel 3 

„ Fig. 17 
(3) 

34 " 55.25 
59.75 

" channel 
2 

" " Receiver on chan- 
ne! 2 

" Fig. 17 
(2) 

35 If the response on any channel (steps 31 through 34) is below 80% at either marker, switch to that channel and adjus L9, L13, L66 6 C12 to pull 
response up on that channel. Then recheck steps 30 through 34. Disconnect the bias pot. and replace V101 and V107. 

R-F OSCILLATOR ALIGNMENT 

STEP 
No. 

CONNECT 
SIGNAL 

GENERATOR 
TO 

SIGNAL 
GEN. 
F REQ. 
MC. 

CONNECT 
HETERODYNE 
FREQ. METER 

TO 

HET. 
METER 
FREQ. 
MC. 

CONNECT 
OSCILLOSCOPE 

TO 

CONNECT 
"VOLTOHMYST" 

TO 

MISCELLANEOUS 
CONNECTiONS 

AND 
INSTRUCTIONS 

ADJUST 
REFER 
TO 

36 Antenna 
terminals 

215.75 Loosely coupled 
to r-f osc. 

237 Not used Junction of C183 
6 R203 for sig. 
gen. method only 

Fine tuning cen- 
tered.Receiver on 
channel 13 

C6 for zero on 
meter or beat on 
het. freq. meter 

Fig. 9 
Fig. 11 

37 " 209.75 " 231 " Rec. on chan. 12 L14 as above Fig. 12 

38 " 203.75 " 225 " " Rec, on chan. 11 LIS as above 

39 " 197.75 " 219 " " Rec. on chan. 10 L16 as above 

40 " 191.75 " 213 " " Rec. on chan. 9 L17 as above " 

41 ,. 185.75 " 207 " " Rec. on chan. 8 L18 as above ' 

42 " 179.75 201 ' ' Rec. on chan. 7 LI9 as above ' 

43 " 87.75 " 109 " " Rec. on chan. 6 L31 as above Fig. 10 

44 " 81.75 " 103 " " Rec. on chan. 5 L21 as above Fig. 12 

45 
„ 

71.75 ' 93 ' Rec. on chan. 4 L22 as above 

46 " 65.75 ' 87 " " Rec. on chan. 3 L23 as above 

47 " 59.75 " 81 „ " Rec. on chan. 2 L24 as above 

48 Repeat steps 36 through 47 as a check. 

AGC THRESHOLD ADJUSTMENT 

49 Not used Not used Pin 1, V106 Not used Tune in station, turn pix control 
clockwise. Adjust R138 for max. 
gain without clipping sync on scope. 

Fig. 11 
Fig. 18 

HORIZONTAL OSCILLATOR ADJUSTMENT 

50 Short circuit terminals C and D of T109. Tune in a station. 

51 Turn hold control fully clockwise. Adjust T109 Frequency Adjustment until horizontal blanking bar appears in the picture. 

52 Turn hold control 1/4  turn from clockwise to sync picture. Adjust width L115), linearity L111` and drive ( C153B; controls until picture is correct. Repeat 
step 51. 

53 Turn hold control fully counter- clockwise. Momentarily remove signal. Turn hold control slowly clockwise. Note least number of bars before pull- in. 
Adjust Locking Range Control (C153A) for 7 to 9 bar pull- in. 

54 Remove clip from terminals C and D of 1109. Turn hold control fully clockwise. Adjust T109 Oscillator Waveform Adjustment until horizontal blanking 
bar appears in picture. 

55 Connect low capacity probe of oscilloscope to terminal C of T109. Turn hold control 1/4  turn from clockwise. Adjust T109 Oscillator Waveform Adjust-
ment until broad and sharp peaks ot wave on oscilloscope are same height. Keep picture in sync with hold control during adjustment. Remove 
oscilloscope. 

56 Turn hold control fully counter- clockwise. Momentarily remove signal. Turn hold control slowly clockwise. Note least number of bars before pull- in. 
Adjust Locking Range Control C153A) for 3 bar pull- in. 

57 Turn hold control fully clockwise. Adjust 1109 Freq. Adjustment until horizontal blanking appears as single vertical or diagonal bar in pis. 

4.5 MC VIDEO TRAP ADJUSTMENT 

58 1 Tune in a strong station. Short T103 trap. It a 4.5 mc. beat appears in picture adjust 4.3 mc. trap , L110) until beat is eliminated. 
I 

SENSITIVITY CHECK 

59 I Connect antenna to receiver through attenuator pad to provide weak signal. Compare the picture and sound obtained to that obtained on other re-

Figure 9-Top Chassis Adjustments 

Figure 10-Bottom Chassis Adjustmints 

1- 1=1 
PINS SSE. V107 

/T. - REMOVE V107 
1.1 CONNECT 2SOK POT 

• -'S HERE TO ADJUST 
.V107 • BIAS. 

TERMINALS 
CAO 7109 
sHotrr C 6 D 
OR CONNECT 
SCOPE TO C TO 
ADJUST 1109 

"(c--
00 

Figure 11-Test Connection ¡'oints 

ALIGNMENT DATA 

TERMINAL A 
T 12 CONNECT 
SCOPE HERE TO 
ALIGN SOUND I.F 

JUNCTION OF 
R203 6. R204 

CONNECT 
1.VOLTOHAreST . 
HERE TO ALIGN 
SOUND I- F 

JUNCTION OF 
RIDS & CIPO 
CONNECT 
VOLTOHMYST 
HERE TO 
MEASURE 
1-F BIAS 

JUNCTION OF 
R135 & CI97 

R1I9 
CONNECT 
VOLTONMYST 
HERE 70 
ADJUST TRAPS 

ETC 

VIOS PIN VIDA 
CONNECT SCOPE 
HERE TO SWEEP 

PIS I- F 

(-- CIiriTkitl,°F CONNECT 
"VOLTDMMYST" 
OR SCOPE HERE 
TO ALIGN 

SOUND I-F 

OSCILLATOR 
ADJUSTMENT 
FOR CHANNEL 
NUMBER 

OSCIL ATOR ADJUSTMENT FOR CHANNEL 13 IS ON 
TOP OF R- F UNIT AND CHANNEL 6 IS ON SIDE 

Figure 12-R-F Oscillator Adjustments 

;•110,liEL TA12d, Ch. KCSL2Í-. 
SOUND SOUND 

DISCRIMINATOR I- F 21.25 
RESPONSE RESPONSE C 

cabs 

Figure 13 Figure 14 
Discriminator ,Sou tul I-F 
Response Response 

Figure 15 
T1 and T101 
Response 

Mx SOUND 
CAIMMM CARRIER 

CHANNEL 

13 

CHANNEL 

1p 

CHANNEL 

• 

TIPS OF 
SYNC 700 

FAR BELON 
CLIPPING 
LEVEL 

52.1 

CVO,- I 

957. 00% 

2.0 
MC 

5, 07. 

Figure 16 
()rend/ I-F 

R-F Response 

CHANNEL 

9 

CHANNEL 

CHANNEL 

3 

Figure 17-R-F Response 
TIPS OF CLIPPING 
SYNC AT  LEVEL  

CLIPPING 
LEVEL 

CHANNEL 

CVS2 

SYNC 
CLIPPED 

INCORRECT CORRECT INCORRECT 

Figure 18-ACC Threshold .4djustment lUareforms 

INCORRECT 

CUSS 

CORRECT 

Figure 19-Horizontal Oscillator if at  

sa 
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RADIO ALIGNMENT PROCEDURE 

If any lead dressing is necessary, it should be done below aligning the receiver. When making ri complete alignment follow 
the table below in sequence. If only a portion of the circuit is to be aligned select the portion required and follow with the re-
maining steps in the section. Any adjustments made on the 455 kc. IFs make it necessary to adjust the 10.7 mc. 

"AM" R-F-I-F ALIGNMENT 
Test- Oscillator. For all alignment operations, connect low side of the test osc. to the receiver chassis, and keep the osc. output 

as low as possible to avoid a- v-c action. Output Meter.-- -Connect the meter across the speaker voice coil, and turn the receiver 
volume control to max. 

Steps Connect the High Side of 
the Test Osc. to-

Tune Test Osc. 
to-

Turn Radio 
Function Switch 

Dial to - Adjust the following 

1 Antenna terminal in series 
with .01 mfd. 

455 kc 
Modulated 

AM 
Low Freq. end 

of Dial 
(Top and bot, cores of T301 and T302. 

(For max. voltage across voice coil.) 

2 

3 

4 

Ant, terminal through 
dummy ant. of 200 minis. 

1,620 kc. AM Min. capacity Osc. C308 for maximum output. 

1.400 kc. AM Tune to signal Ant. C304 for maximum output. 

600 kc. AM I 600 kc. Osc. L306 and Ant. L303. 

5 Repeat steps 2. 3 and 4 for maximum output. 

Use alternate loading. Connect an 18,000-ohm resistor across the primary to load the plate winding while the grid winding o 
the same transformer is being peaked. Then load the grid winding with the 18,000-ohm resistor while the plate winding is being peaked 

RATIO DETECTOR ALIGNMENT 
Connect probe of "VoltOhmyst" to negative side of C328 and low side to chassis. Connect output meter across speaker voice coil. 

Steps 
Connect the High Side of 

the Test Osc. to- 
Tune Test Osc. 

to-- 
Function Switch 

Radio Dial 
Tuned to-

- . 

Adjust 

6 Pin No. 1 of 6AU6 (V303) in 
series with . 01 mfd. 10.7 mc. 

30% AM 
Modulated 

FM Top of 1303 for maximum DC 
on • VoltOhmyst." 

7 Pin No. 1 of 6AU6 (V303) in 
series with .01 mid. 

FM Bottom of 1303 for minimum audio 
output on meter. 

8 Repeat steps 6 and 7 as necessary making final adjustment with r-f input level set to give approximately 3.0 volts d-c on 
"VoltOhmyst." 

"FM" R-F-I-F ALIGNMENT 

Steps 
Connect the High Side of 

the Test Osc. to- 
Tune Test Osc. 

to- Function Switch Radio Dial 
Tuned to- Adjust 

9 Terminal 3 of S301-2 rear 
through 270 ohms. 

10.7 mc. FM 88 mc. "f 301 and T302 for max. with r-f input 
set to give -3 volts on " VoltOhmyst." 

10 Terminal 3 of 3301-2 rear 
through 270 ohms. 

106 mc. FM 106 mc. Set C302 to max. capacity. Squeeze 
L307 and adjust C302 for maximum. 

11 Terminal 3 of S301-2 rear 
through 270 ohms, 

90 mc. FM Tune to signal Squeeze L301 and rock gang for 
maximum output. 

12 Repeat steps 10 and 11 as required. 

Use a 680-ohm resistor to load the plate winding while the grid winding of the same transformer is being peaked. Then the grid 
winding is loaded with 680-ohm resistor while the plate winding is being peaked. 

1301 I F TRANS 

455 SC. 10.7/4C. 

o e 
sec. SEC. 

4651(C PRI. 10.7 MC.PRI. 
UNDER UNDER 

CHASSIS CHASSIS 

L306 L303 
AM. A.m. 
OSC ANT 

Figure 20- - Chassis, Top I uit , Shou'ing .-Idjuslinents 

1302 F TRANS. 

455 SC. 10.7MC. 

O 
PR i. SEC. 

CPR' /1-------N 10.7 MC. PR,. 455 KC.SEC. V304 

CHASSIS CHASS.S 66 ,6 RATIO OFT. 
uNDER çi-/-; 6ALS 

( 

UNDER 

A.m. ° Er. ,..v.c. 
4 PHONOPREAmP. 

s...' 

v 84 

CRITICAL LEAD DRESS: 

1. Ground lead on pin 2 of V302 and V303 should be dressed 
down flat on chassis. 

2. Dual .005 mfd. capacitors and diode filter should be dressed 
to clear the bottom of the cabinet. 

3. Dress C329 across V302 sockets with short and direct leads. 

4. Dress V302 plate lead from pin 5 down to the chassis. 

5. Dress AVC lead from R321 to switch down to chassis and 
against back of gang mounting plate. 

6. Dress lead from pin 6 of V305 down to chassis and against 
back of gang mounting plate. 

7. Dress AVC lead from 1st I-F to switch against chassis and 
against gang mounting plate. 

B. Dress lead from switch to pin 1 of V301 against plate sup-
porting gang. 

9. Dress all insulated F-M leads down to chassis. 

10. Connect C309 with short lead to pin 6 pf V301 keeping 
body of cap away from plate lead and switch terminals. 

11. The coupling between L301 and L307 should be adjusted 
to give proper injection voltage to the mixer grid. This has 
been found to be correct when the distance between ad-
jacent end turns is to 7,11;" measured at top of the 
form. 

12. Dress cabled leads away from antenna transmission lines. 

Figure 21- - Dial and Driue Cord Assembly 13. Dress all uninsulated bus wire so as to avoid short circuits. 

SERVICE SUGGESTIONS 

Following is a list of symptoms of possible failuies und an indi-

cation of some of the possible faults: 

NO RASTER ON KINESCOPE: 

(1) Incorrect adjustment of ion trap magnet. Magnets reversed 

either front to back or top to bottom; front magnet incor-
rectly oriented. 

(2) V112 or V113 inoperative. Check waveforms on grids and 
plates. 

(3) No high voltage-- If horizontal deflection is operating as evi-

denced by the correct waveform on terminal 4 of hori-

zontal output transformer, the trouble can be isolated to the 

8016 circuit. Either the T110 high voltage winding is open, 

the 8016 tube is defective, its filament circuit is open, C168 is 

shorted, or 81187 or 81181 are open. 

(4) V111 circuit inoperative-Refer to schematic and waveform 

chart. 

(5) Damper tube (V114) inoperative. 

(6) Defective kinescope. 

(7) 81131 open. 

(8) No receiver plate voltage-filter capacitor shorted-bleeder 

or filter choke open. 

NO VERTICAL DEFLECTION: 

(1) VIO7B or V110 inoperative. Check voltage and waveforms 
on grids and plates. 

í2) T107 or T108 open. 

(3) Vertical deflection coils open. 

SMALL RASTER: 

(1) Low Plus B or low line voltage. 

(2) V112 defective. 

POOR VERTICAL LINEARITY: 

(1) If adjustments cannot correct, change V110. 

(2) Vertical output transformer defective. 

(3) VIO7B defective-check voltage and waveforms on grid and 
plate. 

(4) C150, 81164, C147B or C148C defective. 

(5) Low bias or plate voltage-check rectifiers and capacitors in 
supply circuits. 

POOR HORIZONTAL LINEARITY: 

(1) If adjustments do not correct, change V112 or V114. 

(2) T110 or L111 defective. 

(3) C164 or C165 defective. 

WRINKLES ON LEFT SIDE OF RASTER: 

(1) R166, R167 or C169 defective. 

(2) Defective yoke. 

PICTURE OUT OF SYNC HORIZONTALLY: 

(1) TIO9 incorrectly tuned. 

(2) 81172, 81173 or RJ.74 defective. 

TRAPEZOIDAL OR NON-SYMMETRICAL RASTER: 

(1) Improper adjustment of focus coil or ion trap magnet. 

(2) Defective yoke. 

RASTER AND SIGNAL ON KINESCOPE BUT NO SOUND: 

(1) R-F oscillator off frequency. 

(2) Sound i f. discriminator or audio amplifier inoperative-

check V116, V117, V118, V119, VI20 and their socket volt-
ages. 

(3) TI 14 or C186 defective. 

(4) Speaker defective. 

SiGNAL AT KINESCOPE GRID BUT NO SYNC: 

(1) AGC threshold control R138 misadjusted. 

(2) V105B, V107A, V108 or V109 inoperative. Check voltage and 

waveforms at their grids and plates. 

SIGNAL ON KINESCOPE GRID BUT NO VERTICAL SYNC: 

(1) Check V107B and associated circuit-C145, 1107, etc. 

(2) Integrating network inoperative-Check. 

(3) 81154. R155, R157, 81158 or 81159 defective. 

SIGNAL ON KINESCOPE GRID BUT NO HORIZONTAL SYNC: 

(1) T109 misadjusted---readjust as instructed on page 11. 

(2) V111 inoperative-- check socket voltages and waveforms. 

(3) T109 defective. 

(4) C140, C153A, C154, C155, C156, C157 or C166 defective. 

(5) If horizontal speed is completely off and cannot be adjusted 

check C158, C159, 81172. R173, R174, R179 and R182. 

SOUND AND RASTER BUT NO PICTURE OR SYNC: 

(1) Picture i-f, detector or video amplifier inoperative-check 

V103, V104, V105 and V106-check socket voltages. 

(2) Bad contact to kinescope grid. 

PICTURE STABLE BUT POOR RESOLUTION: 

(1) V105A or V106 defective. 

(2) Peaking coils defective-check for specified resistance. 

(3) Make sure that the focus control operates on both sides of 
proper focus. 

(4) R-F and I-F circuits misaligned. 

PICTURE SMEAR: 

(1) R-F or I-F circuits misaligned. 

(2) Open peaking coil. 

(3) This trouble can originate at the transmitter-check on 

another station. 

PICTURE JITTER: 

(1) ACC threshold control R138 misadjusted. 

(2) If cegular sections at the left picture are displaced change 

V112. 
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SERVICE SUGGESTIONS 

(3) Vertical instability may be due to loose connections or noise. 

(4) Horizontal instability may be due to unstable transmitted 
sync. 

RASTER BUT NO SOUND, PICTURE OR SYNC: 

(1) Defective antenna or transmission line. 

(2) R-F oscillator off frequency. 

(3) R-F unit inoperative—check VI, V2, V3. 

DARK VERTICAL LINE ON LEFT OF PICTURE: 

(1) Reduce horizontal drive and readjust width and horizontal 
linearity. 

(2) Replace V112. 

LIGHT VERTICAL LINE ON LEFT OF PICTURE: 

(1) C169 defective. 

(2) V114 defective. 

PICTURE I-F RESPONSE.—At times it may be desirable to ob-

serve the individual i-f stage response. This can be achieved by 

the following method: 

Shunt all i-f transformers and coils with a 330-ohm carbon re-

sistor except the one whose response is to be observed. 

Connect a wide band sweep generator to the converter grid and 

adjust it to sweep from 18 mc. to 30 mc. 

Figure 22—Response of Con. 
verter and First ¡'ix 

1.F Transformer 

Figure 25—Response of Fourth 
¡'ix I-F Transformer 

Figure 28--Overall Pix 
I.F Response 

Connect the oscilloscope across the picture detector load re-

sistor and observe the overall response. The response obtained 

will be essentially th'at of the unshunted stage. The effects of 

the various traps are also visible on the stage response. 

Figures 22 through 26 show the responses of the various stages 

obtained in the above manner. The curves shown are typical al-

though some variation between receivers can be expected. Rela-

tive stage gain is not shown. 

Figure 23—Response of Second 
¡'ix I-F Transformer 

Figure 26—Response of Fifth 
¡'ix I-F Transformer 

Figure 29—Video Response at 
At.;,rage Contrast 

Figure 24—Response of Third 
¡'ix 1•F Transformer 

Figure 27—Response from First 
¡'ix 1.1- grid to !'ix Det. 

Figure 30—Video Response at 
Minimum Contrast 

legit 

 4 

WAVEFORM PHOTOGRAPHS 

Video Signal Input to 1st Video Am-
plifier ( Pin 2 of V106) (12,41:7) 

Figure 3I—Vertical ( Oscilloscope 
Synced to 1/2 of Vertical Sweep 

Rate) (5.4 Volts PP) 
*-00* 

Figure 32 Horizontal (Oscilloscope 
Synced to of Horizontal 
Sweep Rate) (5A Volts PP) 

Sync Feed ( Junction of 1,104, 
" R2I9 and C194) 

Figure 33—Vertical (28 Volts PP) 

Figure 34—Horizontal (28 Volts PP) 

Input to 2nd Video Amplifier 
(Pin 7 of V106) (12AC7) 

Figure 35—Vertical (17 Volts PP) 
4-4« 

Figure 36--Horizontal ( 17 Jolts PI') 

Output of 2nd Video Amplifier 
(Junction of L105 and RI27) 

(Picture Max.) 

Figure 37—Vertical (96 Volts PP) 
4-40* 

Figure 38—Horizontal (96 Volts PP) 

Input to Kinescope (Junction of R127 
and R128) (Picture Max.) 

Figure 39—Vertical (65 Volts PP) 

Figure 40—Horizontal (65 Volts PP) 

MODEL TA128, 
Ch. KCSUA 

© John F. Rider 



Input to 1st Sync Separator (Pin 1 of 
V108) (6SN7GT) 

Figure 41—Vertical (25 Volts PP) 

Figure 42—Horizontal (23 Volts PP) 
*00—* 

AGC Rectifier Cathode (Pin 6 of 
V108) (6SN7GT) 

Figure 43—Vertical (4.7 Volts PP) 

Figure 44—Horizontal (1.5 Volts PP) 

Output of AGC Rectifier (Pin 5 
of vloa) (6SN7GT) 

Figure 45—Vertical (24 Volts PP) 
4-40e 

Figure 46—Horizontal (24 Volts PP) 

Output of ¡ st Sync Separator (Pin 2 
of V108) (6SN7GT) 

Figure 47—Vertical (26 Volts PP) 
4—ogge 

Figure 48— Horizontal (25.5 Volts PP) 
-11.10-0 

Input to Sync Amplifier (Junction of 
C137, CI39 und R145) 

Figure 49—Vertical (21 Volts PP) 
4-04* 

Figure 50—Horizontal (21 Volts PP) 

© John I. Rider 

WAVEFORM PHOTOGRAPHS 

Output of Sync Amplifier (Pin 2 of 
V109) (6SN 7G 7') 

Figure 5I—Vertical ( 115 Volts PP) 
4-40* 

Figure 52—Horizontal (105 Volts PI') 

Cathode of 2nd Sync Separator (Pin 6 
of V109) (6SN7GTI 

Figure 53—Vertical (17 Volts PP) 
4— 

Figure 54—Horizontal ( 11 Volts PP) 

Figure 55—Output of Integrating Net-
work (Junction of C144. C145 and 

R153) (45 Volts PP) 
4-4* 

Figure 56—Grid of Vertical Oscillator 
(720 Volts PP) (Pin I of V107) 

(6SN7GT) 
*4r-0 

Figure 57—Grid of Vertical Output 
(160 Volts PP) (Pin 5 of V110) 

(6K6GT) 
-41-44* 

Figure .58—Plate of Vertical Output 
(750 Volts PP) (Pin 3 of V110) 

(6K6GT) 
*bi—> 

Figure 59—Input of Vertical Deflec-
tion Coils ( 75 Volts PP) (Junction 
of Green Lead of T108 and Green 

Lead of Yoke) 
4-444. 

Figure 60—Input to Horizontal Oscil-
lator (17.5 Volts PP)- (Junction of 

CI53A and C154) 
ete—e• 
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WAVEFORM PHOTOGRAPHS 

Figure 61- Junction of R1611, Hl 76 
and 11178 ( 150 1/0115 11') 

4-4.11.1F 

Figure 62-Grid of Horizontal Oscil-
lator (480 Volts l'1') ( l'in 4 of VII]) 

I6S,N7(;T) 

Figure 63- Plate of Horizontal Oscil-
lator (270 Volts PP) ( l'in 5 of V111) 

(6SN7(;T) 

Figure 64-Terminal "C” of 7'109 
(70 Volts II') 

Figure 65- Input to horizon tal Out• 
put Tube ( 42 Volts PP) ( Junction 

of C160, R183 and C15311) 

Figure 66-Plate of Horizontal Output 
(Approx. 5.500 Volts P1') ( Measured 
Through a Capacity Voltage Dirider 

Connected from Top Cap of 
1112 to (;round) 

Figure 67-Junction of CI64 and 
Terminal 1 of 1110 ( 165 Volts PI') 

4-«* 

Figure 68 - Noe of Damper ( 125 
Volts PP) ( Pin 5 of 1314) 

Off -IGT) 

Figure 69- Input to horizontal 
Deflection Coils ( 1,150 Volts PP) 

Figure 70-1Iorizontal Deflection Coil 
Current (0.6 amp. l'1') Measured by 
inserting a 5-ohm Resistor in series 
with the yoke and obseruing the ware-

form across the resistor 

©John F. Rider 

VOLTAGE CHART 

MODEL TA12b, 
. KCS42A 

The following measurements represent two sets of conditions. In the first condition a 2200 microvolt test pattern signal was fed into the receiver, the pic-

ture was synced and the AGC threshold control was properly adjusted. The second condition was obtained by removing the antenna leads and short-

circuiting the receiver antenna terminals. Voltages shown are as read with "Jr. VoltOhmyst" between the indicated terminal and chassis ground and 

with the receiver operating on 117 volts, 60 cycles a-c. 

Tube 
No. 

Tube 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E. Grid 

I 
Plate 

I 
Screen 

Notes on 
Measurements 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Pin  
No. Volts 

VI 6AG5 
R-F 

Amplifier 
2200 Mu. V. 

Signal 5 140 6 142 2 & 7 0 1 -2.4 5 2 

No 
Signal s 67 6 Ill 2 & 7 0 1 14.0 5.0 

V2 6AG5 Converter 
2200 Mu. V. 

Signal 5 
'130 

to 140 6 
'130 
to 140 2 6 7 0 1 

• -3.0 
to - 7.0 

'7.1 
to 7.7 

' 2.3 
to 2.7 'Depending 

upon channel No 
Signal 5 

'104 
to 109 6 

'104 
to 109 2 & 7 0 1 

*-2.0 
to - 6.0 

' 5.3 
to 5.9 

• .8 

to 1.0 

V3 616 
R-F 

Oscillator 
2200 Mu. V. 

Signal 1 & 2 
' 88 

to 95 - - 7 .19 566 
' -5.1 
to -7.3 

'1.9 
to 2.7 - 'Depending 

upon channel No 
Signal 1 62 

'68 
to 81 - - 7 .16 5 6 6 

*-4.5 
to -6.6 

'1.8 
to 2.1 _ 

V101 6BA6 
1st Pix. I-F 
Amplifier 

2200 Mu. V. 
Signal 5 125 6 125 7 .4 1 -12.5 2.8 1.3 
No 

Signal 5 95 6 95 7 1.1 1 -1-.3 7.5 3.5 

V102 6AG5 
2nd Pix. I-F 
Amplifier 

2200 Mu. V. 
Signal 5 115 6 115 _ 2 6 7 .75 1 0 8.2 2.5 

No 
Signal 5 100 6 100 267 .65 1 0 6.8 2.1 

V103 6BA6 
3d Pix. LF 
Amplifier 

2200 Mu. V. 
Signal 5 110 6 135 7 .25 1 -2.4 4.0 3.8 

No 
Signal 5 , 60 6 100 2 6 7 .75 1 11.0 4.8 

V104 6AG5 
4th Pix. I-F 
Amplifier 

2200 Mu. V. 
Signal 5 170 6 135 267 1.35 1 0 6.5 2.0 

No 
Signal 5 175 6 120 2 & 7 1.2 1 0 5.9 1.8 

V105 
A 6AL5 

Picture 
2d Del. 

2200 Mu. V. 
Signal 7 -113 - - 1 112 - - .48 - 

No 
Signal 7 -120 - - 1 -120 - - - _ 

V105 
B 6AL5 

Sync 
Limiter 

2200 Mu. V. 
Signal 2 -107 - - 5 56 - - - - 

No 
Sicp-..al 2 -80 - - 5 60 - - _ _ 

V106 12AU7 
1st Video 
Amplifier 

2200 Mu. V. 
Signal 1 -23.2 - - 3 -111 2 -113 4.38 - 

No 
Signal 1 -19.2 - - 3 -117 2 -120 3.82 - 

V106 I2AU7 
2d Video 
Amplifier 

2200 Mu. 'I. 
Signal 6 ' 166 - - 8 ' -5.3 7 ' - 12.2 6.2 - 'At average 

contrast No 
Signal 6 ' 134 - - 8 ' - 5.6 7 ' - 10.3 6.9 - 

V107 
A 

651‘1.7 
GT 

AGC 
Amplifier 

2200 Mu. V. 
Signal 5 -12.6 - 6 -55.5 4 - 56.5 .9 - 

No 
Signal 5 +.3 - - 6 60 4 64 .3 - 

V107 
B 

6SN7 
GT 

Vertical 
Oscillator 

2200 Mu. V. 
Signal 2 76 - - 3 111 1 158 .2 

No 
Signal 2 62 -- - 3 120 1 169 .2 - 

V108 
6SN7 
GT 

AGC 
Rectifier 

2200 Mu. V. 
Signal 5 97 - 6 - 3.4 4 -19.3 .3 _ 

No 
Signal 5 81 - 6 - 8.7 4 19.3 .28 - 

V108 
6SN7 
GT 

1st Sync 
Separator 

2200 Mu. V. 
Signal 2 96 - 3 -1.8 1 19.5 .1 - 

No 
Signal 2 81 - 3 - 9.7 1 19.3 1 - 

V109 
6SN7 
GT 

Sync 
Amplifier 

2200 Mu. V. 
Signal 

No 
Signal 

2 

2 

158 

154 

- 

- 

- 

- 

3 

3 

0 

0 

1 

1 

4.7 5.25 

-b.2 3.75 - 
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VOLTAGE CHART RADIO CHASSIS WIRING DIAGRAM 
E. Plate E. Screen E. Cathode E. Grid J 201 - 1 ---=-43--31304 

1 I 
0.000 ROWE TO Ulf 01101 CHARS'S 

sou. SONO TO TILMSION 0.1.2312--   
Tube Tube Operating Notes on 

C3231 

No. Type Function Plate Screen Measurements 03 V304.0 

Lot 
Condition pin Pin Pin Pin 

c„,. (.,,, 
„ 1- 1J_-«, 

C 2 

No. Volts No. Volts No. Volts No. Volts 
(ma.) (ma.) cb.,11 WO 

73.71 ys 

r " 
7303 I '7302 

GREa 

* 

7 i.. 
202 

6SN7 Sync 2200 Mu. V. EEL 

IWOO 
V109 GT Separator Signal 5 230 - 4 

'IL 
ANT A 

GI • 
I • 

C • • EEL ' 
-51 -106 .4 - ri 

. d PDT Et? ( ---i) I 0,.., • No 1 P203 

Signal 5 215 6 59 4 `Ill SRN V302 I - - -80 .35 - ' 2 30' -• r 
II 

6K6- Vertical 2200 Mu. V. , 
V110 GT Output Signal 3 223 4 223 8 67 5 - 91 •7.85 'Screen V.304 § 

• 31 
V305 ,º; .„. 03 

- T Ii II 
No connected to • RED 

Signal 3 208 4 208 8 79 5 -101 '7.7 plate (etut) ..,, II 1 P•02 

6SN7 Horizontal 2200 Mu. V. •Variation Ji a st 
.50 

,. ., 
VIII GT Osc. Control Signal 2 •48 - 3 -110 I -92 hold .2 - of gives r,,• 

No -21.9 to -1-56 -•lr -._-: 
033 

_-_-,_. _ . , . 
Signal 2 - - 3 -120 1 - 108 .2 _ volts on plate 

•1 --- . 
6SN7 Horizontal 2200 Mu. V. 

riii IF jj- - 
-- 11«= 

u. 
1 . 

V111 GT Oscillator Signal 5 70 - - 6 Ill 4 -185 2.4 - 2 c 
"N 

... 
No GRIN 

1 Signal 5 54 - - 6 120 4 - 192 2.4 
!.• a M NIEL  

Horizontal 2200 Mu. V. 
0, 

s C 
e "Mel 

• 

Do Not 0 

V112 6BG6G Output Signal Cap Meas. 8 180 3 90 5 72 ‘,„. -110 9.4 ..... mu 
No Do Not 2 .,,.. ...a. 

Signal Cap Meas. ee 
. 

8 170 3 -100 5 -115 70 9.2 , e." 08 
• 

1B3GT H. V. Brightness Do Not 
E 

C32 •U 
•Di CIE 

V113 /8016 Rectifier Min. • a 
..,.., ti 0307 Cap Meas. - - 2 & 7 10.500 -- - 0 _ 333 

.1 .. , ..., : . g 
e 

._ (03•1 01371) 

Brightness Do Not 
. 

e , à . 
32 Average Cap Meas. - - 2 & 7 10,000 - - - 0 .1 

2200 Mu. V. Do Not 
-11-e• 

s 
• V114 6W4GT Damper Signal 5 Meas. - - 3 290 - 66 um% 

Lac. 

No Do Not 

- - 
: 0104. (A.10.1 C301 

OIL 
'I 3301-1 r 

LSO& 
‘.». 

, do 

Signal 5 Meas. - ___ 3 280 - - 65 - - 3 1 R Lace 
a 

2200 Mu. V. •A•C 
V115 Rectifier 

meas- o 
5U4G Signal 4 66 335 2 6,8 250 - - 210 - ured from plate LU 

' 

No to trans. M17_  
Signal 4 & 6 335 2 & 8 24-5 - - 215 - 

center 
tap 

 M17_   

V116 6AU6 
1st Sound 

I-F Amplifier 
2200 Mu. V. 

Signal 5 134 6 134 7 .9 1 -.5 8.2 3.3 

Figure 71-Radio Chassis U iring Diagram 

TELEVISION CRITICAL LEAD DRESS 
(RK1350) 

No 
Signal 5 110 6 110 7 .7 1 -.5 5,7 2.6 1. The ground bus from pin 2 and the center shield of V117 13. Contact between the r-f oscillator frequency adjustment 

V117 6AU6 
2nd Sound 

I-F Amplifier 
2200 Mu. V. 

Signal 5 148 6 90 7 0 1 -9 1.6 .8 

socket should not be shortened or rerouted. screws 
must be 

2. Do not change the dress of the filament leads or the by-

and the oscillator coils 
avoided. 

or channel switch eyelets 

No 
Signal 5 115 6 60 7 0 1 -.65 3.35 1.15 

pass capacitors in the picture or sound i-f circuits. The fila- 14. Dress leads 
ment leads between V117. V118 and V119 should be down transformer 

from L115 (width 
frame. 

control coil) away from the 

V118 6AL5 
Sound 

Discrim. 
2200 Mu. V. 

Signal 2 -8.4 - - 5 5.8 _ _ _ _ 

against the chassis and away from grid or plate leads. 
15. Dress T110 

3. If it is necessary to replace any of the 1500 minf capaci-
winding leads as shown in Figure 72. 

No 
Signal 2 -2.0 - - 5 .41 - - - - 

tors in the picture i-f circuit, the lead length must be kept 
as short as possible. DRESS LEADS FROM WINDINGS 

2200 Mu. V. 
Sianal 7 -3.7 - - 1 0 - - - 

- 

IN TU! CLEAR 

4. Picture i-f coupling capacitors C106, C111, C115 and C121  

AS SMOWN 

No 
Signal 7 -1.08 - - 1 0 - - - - 

should be up and away from the chassis and should be 
RIIGRO VOLTAGE 

clear of the pix i-f transformer adjustments by at least 
1/4 inch. If the dress of any of these capacitors is changed, praimAtty 

WINDING 

wiNoiwa 

TERMINAL. 

BOARD 

V119 6AV6 
1st Audio 
Amplifier 

2200 Mu. V. 
Signal 7 85 - - 2 0 1 -.89 .49 - 

the i-f alignment should be rechecked. SECOm0Arar 
RECT. FIL. 

WINDING. 

WINDING 

No 
Signal 7 83 - - 2 0 1 -.89 .4 

5. Leads to L102 and L103 must be as short as possible. 

6. Dress peaking coils L105. L106 and L107 up and away 

V120 
6V6- 
GT 

Audio 
Output 

2200 Mu. V. 
Signal 3 102 4 113 8 -99 5 -108 19.3 3.3 

from the chassis. 

No 7. Dress C183 across tube pins 5 and 6 with leads not ex-

Signal 3 72 4 80 8 -110 5 -120 18 3 ceeding 3/8 inch. 

VI 21 12LP4 Kinescope 
2200 Mu. V. 

Signal Cap •10,000 10 330 11 51 2 20 .1 - 
•Average 
Brightness 

8. Dress C129 and C130 up and away from the chassis. 

No 
Signal Cap •10.000 10 285 11 42 2 14 - - 

•Average 
Brightness 

9. Dress the yellow lead from the picture control away from 
the chassis and away from the volume-control leads. 
Dress the lead from 8 V106 from the 

Mixer and No 1 110 - - 6 -2.0 - - 
yellow pin of away 

chassis. 
V301 616 Oscillator Signal 2 95 - - 7 0 5 -5.0 _ _ 

V302 6BA6 
Radio I-F 
Amplifier 

No 
Signal 5 210 6 105 7 .8 1 -0.2 - - Function 

10. Dress the green lead from pin 2 of V106 away from the 
chassis. CORE 

V303 6AV6 
Radio F-M 
Driver 

No 
Signal 5 205 6 135 7 1.5 1 0 - - 

switch 

in 
11. Dress R168, R169, R170, R176 and R178 up and away from 

the chassis. 

V304 6AL5 
Radio 

Ratio Det. 
No 

Signal 2 
-0.2 
-0.2 - _ 

5 
1 

-0.2 
-0.1 

- 
- 

_ 

- 

_ 

- 
- 
- 

F-M 

Position 12. The leads to the volume control should- be dressed down 
»sass 

V305 6BF6 
A-M Det. and 
Phono Preamp. 

- 

No 
Signal 7 -0.2 I - - 2 0 - - - - 

against the chassis and away from V117 and V118. Figure 72-T110 Lead Dress 

MODEL TA128, Radio Ch. RK1357.D  

e John F. Rider 
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In some receivers, a four color ceramic capacitor color code is 
employed. It reads the same as the RMA color code except that the 
tolerance stripe is omitted. 

If the coefficient iiripe is silver, it indicates that the capacitor has 
a very large temperature coefficient and is to be employed ;or by-
pass or other usages. where a wide variation of capacity is unim-
portant. Silver striped capacitors are rated at 350 volts unless 
otherwise marked. 

QM_ 

, V116 
4 ' 

V103 

COLOR 
BLACK 
BROWN 
RED  

ORANGE 
YELLOW 
GREEN 
OLLIE 
VIOLET 
GRAY 

TO MAIL 
LOCIUT 

RMA COLOR CODE. CERAMIC 
CAPACITORS 

TEMPERATURE 

O 
- sciopmëRc 
- 90 0014PC 
-ISO PPM/CC 
- 220 110•4/*C 
- S3OPPm/•C 
-470 PIRA/•C 
- TILOPPMWC 

+ SO PPAI/ C 

DIGITS MULTIPLIER 

RMA STD 
CERAMICS RATED 500 V. 

TOLERANCE COLOR 
± 20 % 
± 1% 
± 2% 

BLACK 
BROWN 
RED 

ORANGE 

wRITE 

ABCA/E TOLERANCES ARE 
ONLY FOR CAPACITORS 
LARGER THAN 10 .4.4E 

COLOR MULTIPLIER COLOR MULTIPLIER 

GRAY .01 BROWN 10 

WHITE .1 RED 100 

BLACK 1. ORANGE 1.000 

01,114 

ILL/ OUT 

Figure 73—Chassis IS iring Diagram 
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Switch position 2- AM. 
Switch position 3-- FM 
Switch positron 4- Phone 4$ RPM. 
Switch posilion S- Phono 78 11PM. 

All resistance values in ohms K Coil resistance values le. than I ohm 
1.030, are not shown. 

All capacitance values less than I is Dil•C11011 01 02201. at COntrils indicates 
MF and above I in MME unless noted clockwise rotation. 

RECORD CHANGER: Model RP168C, See pages 
RCD.CH.19-1 through RCD.CH.19-8. 

vi0S6 

.. N: 70 ,5 A55  c,l; z e  S. SenO SYNC 

I . it• 

222 

e2i• 

me. 

TI7CO 

Till 
270 

0.7 

.90. -Tv. 139 -Iry -110v 

111113 
SO is 

•ITO Vet.00 RITA 
11012 

SISO 
41012 

GGINIT-61 T 
C1S6 lOS S.. va Son. OSO 

OSC ofc • rinota 

DOS 
• 6100 

CIS3A 
abiso :211,$ et, 

sq. 

ICI 7 
pm gut rats 

.022 I 
.2.0 200 ....TS 

8200 1. 390 •• Ito. 

nit 

CVO 
Stas 

2,5v. 
0207 

1 O f'tatit rei2  1.'2U 

Ore COSO 46 16_151• ."0"0 .0CA% .Vell 11 

c rot 0150 
390 

-  I C:1 lei 

3 0i.521 

e ron 

LS 14 

5000 

Clute 

`A ° n'SS s 

m.a.e. • 

Vla 

re. sr 
' 6SN7-GT 

.0 0.1C• 12.C. 
RIV - 

C., 

ollo 

6K6-GT 

on/ 

200 

61, 

2 W, 

C▪ I•7 
1••• 

0.2 Toot 

54 COKS 
6.10 • TTTTT 

icoir 00.2 

1105 Lti1-

se. set 

510 550 _ 

ft 

Cee reg 
- 120v •2259 

=Mr` 103-6T/0016 
IIRCT 

22 rt 

wo• mee..ote 
6666 6 9. v  

'runts, 

eles 

CI = 2. VS13 
1203 

.8 

-1200 

T j.14t 

In some remtivers. substitutions have 
caused changes in component lead color 
codes. in electrolytic capacitor values and 
their lug identilication markings. 

F.ipurr '74-Circuit Schemair Diagram 

nato 
22. 

1.400.4 

CIS9 
.01 

JI0302, 
clon 
vet« 

,,,,, 0,0 JcIss a 

cols Issos ep.,,4013/0. t I 
co«TROL i V63 

.041 
. • is  

0621 it 0164 
P_IIII,L.. i.: II. 

ar .44C 

0202$ Co, ,. V 0. 
ISO. 

"'" 

s 

, 

RIP 

CVO 

5600 

o'11:2 

Ott 50 

eeZ. 

:toe et $ 

1150 

.1.5 

121114 

7 

olive 

10000 

• 215V •1210 • 000 

ttfni ,tn_efn 

ro; 
eso zj vativir sr 

-11-  50 -ses41 
ito 

• CO C 
4500 5055 

ÇL 2  

3 

e r ge 

s„. 
eFee.y.s 

 t   

Cur. 
liC; 

rre. 
re 

zacn 
001 

LIII lilt- 
RS 0 3 

• 

_069.66 

0,.. 
nt 

Let 

.0•7 uze;,. 

0. 

6W4 -67 
SAerni 

00 Lita Vey 
Cony nos. 

C 
.039 I 

: 263. a 
•• 'Z. j 

Cuasi 

5U4- G 
te•Cv 

(1070 
. •0 

LIC • 
•0 

5230 
SCO 

• OP = 

"WIt 

  fflal Nit 

_ _ _ emrrenvrrœj_ _  

Sirs 

Se 
It 01 0001n 

(..203),  

00011 si0M(O .0 

All voltages measured with "VollOhntyst." 
no signal input with 117 v. me supply with 
. the pis control hilly clockwise and the bright. 
sens control set lor 011••••••• 

The deflection circuits must be con. 
netted as shown above for powdered iron 

core yokes. The genial schematic amen 

200 
.I'
 

shows the method 01 connection employed 
in early production tecesvers which em. 
ployed an iron wire wrap yoke. 



MODEL TA128 
REPLACEMENT PARTS 

Ch. KCS42A 
e 

STOCK STOCK 
STOCK DESCRIPTION STOCK DESCRIPTION No. 

DESCRIPTION No. DESCRIPTION 

No. No. 

73795 Capacitor-Tubular, paper, oil impregnated, .0033 mid.. 18469 Plate-Bakelite mounting plate for electrolytics 
RF UNIT ASSEMBLIES 71494 Socket-Tube socket. moulded, 7 prong, saddle mounted 600 volts (C184) 

1CRK5 73450 Socket-Tube socket, ceramic, 7 prong, bottom mounted 73920 Capacitor-Tubular, paper, oil impregnated, .0047 mid., 
33514 Receptacle-2 contact female receptacle for audio cable 

and switching cable (1105, 1106) 

73465 Belt-Drive belt 74576 Spacer-Insulating spacer for front plate (4 required) 600 volts (C143, CI44, C145, C202) 
74598 Resistor-Wire wound, 2.7 ohms, 1/3 watt (R187) 

75089 Board-R-F unit power connection terminal board 73457 Spring-Return spring for tine tuning control core 73561 Capacitor-Tubular. paper, oil impregnated, .01 mid., 400 
volts ( C135. C182, CI95) 72067 Resistor-Wire wound, 5.1 ohms, 1/2 watt (R202) 

75067 Bracket-Vertical bracket for holding r-f ,2scillator tube 74188 Spring-Retaining spring lor adjustable core RCA 74187 
shield 73594 Capaci1or-Tubular. moulded paper, oil impregnated, . 01 18471 Resistor-Wire wound. 10 ohms, V2 watt (R190) 

73478 Cable-4-F transmission cable (WI) 
75038 Spring-Retaining spring for r-1 oscillator tube shield mid., 600 volts (C159) 74049 Resistor-Wire wound, 500 ohms, 20 watts (R230) 

74578 Spring-Retaining spring for adjusting screws RCA 73640 73565 Capacitor-Tubular. moulded paper, .01 mid., 1000 volts 73588 Resistor-Voltage divider, comprising I section of 850 
73441 Cam-Fine tuning adjustment and RCA 74575 (C151. CI52, CI85) ohms, 12 watts and 2 sections of 650 ohms, 6 watts 

74035 

53511 

Capacitor-Ceramic, 5 mmf. (C4, C5) 

Capacitor-Ceramic. 10 mmf. (C3) 

73468 Stator-Front oscillator section stator complete with rotor, 
segment. coils and adjusting screws (SI, L14, LIS, LI6, 
L17, L18, LI9, L2I, L22, L23, L24) 4 

73797 Capacitor-Tubular, paper, oil impregnated, .015 mid., 
600 volts (C204( 

(R193A, R193B, R193C) 

Resistor-Fixed, composition: 

54207 Capacitor-Ceramic, 18 mml. (C20) 73469 Stator-Rear oscillator section stator complete with rotor, 
74727 Capacitor-Tubular, moulded paper, oil impregnated, .018 

mfd., 1000 volts (C164) 
10 ohms, +20%, 1/2  watt (11120) 

73449 Capacitor-Ceramic trimmer comprising 1 section of 150- segment, coils (S2, L25, L26, L27, L28, L29, L30, L32, L33, 18 ohms, _j 10%, V2 watt (R225) 

190 mml. and I section of 65-95 mmf. (C11, C12) L34, L35) 73562 Capacitor-Tubular, paper, oil impregnated, .022 mid., 400 
volts (C155) 39 ohms, 1-.10%, 1/2  watt (R120) 

73091 Capacitor-Ceramic, 270 mml. (C21) 73633 Stator-Antenna stator complete with rotor and coils (S5, 
1.6, L56, L57, L58, L59, L60, L61, L62, L63, L64, L65, L66, 74728 Capacitor-Tubular, moulded paper, oil impregnated, .039 47 ohms, + 5%, 1/2  watt (R111) 

71501 Capacitor-Ceramic, 1500 mml. (C2, C7, C8, CS, C13, CIS, 
C17. C18, C19) 

73470 

C2I) 

Stator-Converter stator complete with rotor and coils (S3, 73553 

mid., 1000 volts (C165) 

Capacitor-Tubular, paper, oil impregnated, .047 mid., 400 
47 ohms, 7, 20%, 1/2 watt (R183) 

73473 Capacitor-Ceramic, 5000 mml. (C16) L9, L36, 137, L38, 139. L40, 141. L48, L49, L50, L51) volts (CI30, CI39, C201, C167) 68 ohms, :. 10%, 1/2  watt (R105) 

73460 

73481 

73462 

Coil-R-F plate coil for channel 6 (L13) 

Coil-Rear section-Oscillator plate coil for channel 6 (120) 

Coil-Coupling inductance coil (14) 

73471 

75446 

Stator-R-F amplifier stator complete with rotor and coils 
(S4, L13, L42, L43, L44, L45, L46, 147. 1.52, L53. L54, 1.55, 
C15, C16, RIO) 

Stud-Capacitor stud-brass No. 4-40 x 13 16" with 3 64" 

73592 

73597 

Capacitor-Tubular, paper, oil impregnated, . 047 mid.. 600 
volts (C150. C156) 

Capacitor-Tubular, paper, oil impregnated, .047 mid., 
1000 volts (C163) 

68 ohms, -4-20%, 1/2  watt (R123) 

82 ohms, + 10%, 1/2 watt (R195) 

100 ohms, + 10%, 2 watts (RI84) 

73475 Coil-Antenna filter shunt coil (C67) screw driver slot for trimmer coils 74109 and 74110 
uncoded or coded "ER" 

73551 Capacitor-Tubular, paper, oil impregnated, 0.1 mid., 400 150 ohms. + 5%, 1/2  watt (RI02) 

73476 Coil-I-F trap (1.7. C22) volts (C149) 
150 ohms, + 10%. V2 watt (R115) 

75447 Stud-Capacitor stud-brass No. 4-40 x 13 16" with 3 64" 73557 Capacitor-Tubular, paper, oil impregnated, 0.1 mid., 600 73477 Coil-Choke coil (LILL LII, LIZ) screw driver slot for trimmer coils 74109 and 74110 volts (C131) 150 ohms, 4-20%. 1/2 watt (R106, RIOS, R114. R214) 
73874 Coil-Front section--,Oscillator plate coil for channel 6 coded numerically or " Hi Q" 

(L31) 73448 Transformer-Converter transformer (TI, R6) 
73794 Capacitor-Tubular, paper, oil impregnated. 0.22 mid., 200 

volts (C136, C157, C162) 
220 ohms, + 10%, 1 watt (R223)  

74108 Coil-Fine tuning coil ( 11 turns) with adjustable induc- 
tance core and capacitor stud (plunger adjustment) (LI. 

73466 Washer-Insulating washer for front shield (1 set) 73787 Capacitor-Tubular, paper, oil impregnated, 0.47 mid., 200 
270 ohms, -J-10%, 1 watt (R206) 

Cl) 2917 Washer-"C" washer for channel selector shaft or fine 
volts (C133, C190, C197) 1000 ohms, - 20%, 1/2  watt ( RI03, R107, FI108. R113. R116, 

74109 Coil-Trimmer coil ( 1) turns) with adjustable inductance 
tuning shaft and cam 73154 Choke- Filter choke (L104) R118, R16, RI99) 

core and capacitor stud (screw adjustment for oscil. 
lator section or converter section) (12, 13, C6, CIO) 

74585 Coil-Focus co il (L118) 1200 ohms, _j_10%. 1/2 watt (R196) 

71449 Coil-Horizontal linearity control coil (L111) 1800 ohms, , 10%, 2 watts (RI94. R208) 
74110 Coil-Trimmer coil (3 turns) with adjustable inductance TELEVISION CHASSIS ASSEMBLIES 

core and capacitor stud (screw adjustment) for r-1 ampli- 
tier section (L5, C14) 

KCS 42A 
71429 Coil-Width control coil (L115) 2200 ohms, , 10%, 1/2 watt (R219) 

74170 Coil-Peaking coil (36 muh) (LII7. RI10) 2200 ohms, + 10%, 1 watt (RI92) 
73455 Core-Sliding core for fine tuning control trimmer 74593 Capacitor-Mica trimmer comprising I section of 3-35 mmf. 

and I section of 40-370 mml. (CI53A. C153B) 71527 Coil-Peaking coil (93 muh) (L102) 2700 ohms, :.10%, 1/2  watt (RI61, R217) 
74187 Core-Adjustable core for coil L9 

72615 Capacitor-Mica, 10 mmf. )C126) 74214 Coil-Peaking coil ( 180 muh) (1103, L105) 
3900 ohms, ± 5%. 1/2  watt (R112) 

71493 Connector-Oscillator segment connector 

73440 Detent-R-F unit detent mechanism and fibre shaft 
74105 Capacitor-Mica. 33 mmf. (C111) 71526 Coil-Peaking coil (250 muh) (1106. 1,107, LI14) 4700 ohms, + 5%, 1/2 watt (R126) 

71487 Form-Coil form for coil 131 
74726 Capacitor-Mica, 39 mmf. (C140) 73477 Coil-Filament choke coil (L101) 

4700 ohms. if 10%, 1/2 watt (R144) 

73453 Form-Coil form assembly for L9. LI3 
64062 Capacitor-Ceramic. 82 mml. (C120) 72108 Connector-7 contact female connector (1103) 

5600 ohms, •_5%, 1/2  watt ( R119) 
39396 Capacitor-Ceramic. 100 mmf. (C175) 74594 Connector-2 contact male connector for power cord 

73442 Link-Link assembly for fine tuning 5600 ohms, -._ I0%, 1/2  watt (R141, R2I8) 
75080 Capacitor-Mica, 100 mml. (CI38) 72172 Connector-3 contact lemale connector for changers cable 

71482 Loop-Oscillator to converter trimmer loop connector (1108) 5600 ohms. i.:10%, 1 watt (R127) 
73921 Capacitor-Ceramic, 120 mini. (C129) 

73634 Nut-Speed nut for drive belt shield 5040 Connector-4 contact female connector for speaker cable 6800 ohms, +5%. 1/2 watt (R136) 
39630 Capacitor-Mica. 120 mmf. (CI81) (P101) 

73436 

73464 

Plate-Front plate and bushing 

Pulley-Idler pulley 
73102 Capacitor-Mica, 180 mmf. (CI58) 71789 Connector-Anode connector 

6800 ohms, 2110%, 1/2  watt (RI50) 

Resistor-Fixed, composition: 
73922 Capacitor-Ceramic, 270 mmf. (C183, C194, C198) 71521 Connector-Hi-voltage capacitor connector 

6990 ohms, _n5%, 1 watt (R128) 

47 ohms, + 20%. 1/2 watt (R4) 
73091 Capacitor-Mica, 270 mmf. (C106. Cl IS. CI21) 14786 Connector- 5 contact male connector (P107) 6800 ohms, + 10%, 2 watts (RI77, R186, R210) 

150 ohms, + 20%, 1/2  watt (R5, R9, R12) 

390 ohms, L-10%. 1/2  watt (R14) 

68542 

74153 

Capacitor-Mica, 390 mml. (C141. C200) 

Capacitor-Ceramic, 500 mmf. 15,000 volts (C168) 

72734 Control-Horizontal hold and vertical hold control (R158, 
RI73) 

8200 ohms, i 5% , 1/2  watt (R164, IF1175) 

8200 ohms, _._ 10%, 1/2  watt (R152, f153, f171) 
74047 Control-Picture and brightness control (R122, RI31) 

1000 ohms, ._20%, 1/2 watt (R7) 74250 Capacitor-Mica, 560 mmf. (C160) 8200 ohms, _(- 5%, 1 watt (R117) 

2700 ohms, :_ 10%, 1/2 watt (RIO) 71501 Capacitor-Ceramic, 1500 mmf. ( C101, C103, C104, CI05, 
C108, C109, C110, CI13, CI14, C117. C118, C122, CI25, 

74359 Control- Tone control, volume control and power switch 
(R205, f233. SI01) 10,000 Ohms, +5%, V2 watt (R104) 

10,000 ohms, ±20%. 1/2 watt (RI. R11) C127, C132, C171, CI72, CI76, C177, CI88, CI92, CI93, 
C196) 

71441 Control-Vertical linearity control (RI62) 12,000 ohms, -- 10%, 1,9 watt (R134, f209, f226) 

100.000 ohms, • 20%. 1,9 watt (R2. R3, f8. R13) 71440 Control-Height control ( R155) 12,000 ohms, + 10%, 2 watts (R124) 
71432 Capacitor-Electrolytic. comprising 2 sections of 40 mid.. 

14343 Retainer-Channel selector shaft retaining ring 450 volts and I section of 10 mid.. 450 volts (CI48A, 74597 Control-Focus control (R191) 15,000 ohms, + 10%, 1/2 watt (R182, f211) 

30340 Retainer-Retainer ring for fine tuning stud CI48B. C148C) 74475 Control-AGC threshold control (RI38) 15,000 ohms, + 10%. I watt (R146) 
70881 Screw-No. 4-40 x 14" binder head screw for adjusting 

coils 114, LI5, L16, 117, 118, 119 

73582 Capacitor-Electrolytic, comprising 1 section of 40 mid., 
450 volts. 1 section of 10 mid., 450 volts and 1 section of 

71457 Cord-Power cord and plug 
22,000 ohms, + 10%, 1/2 watt (R151, RI56, RI97, f220) 

80 mid., 200 volts (CI70A. C170B, C170C) 71437 Cover-Insulating cover for electrolytics Nos. 71432, 73581 
73640 Screw-No. 4-40 x 5 h" adjusting screw for L66 and 73582 22,000 ohms, + 20%, 1/2 watt (RI98, f215) 

73583 Capacitor-Electrolytic, comprising I section of 40 mid., 
71475 Screw-No. 4-40 x 15/32" adjusting screw for coils 1.21, 

L22. L23, L24 
450 volts. 1 section of 90 mid., 150 volts and 1 section 
of 50 mid., 150 volts (C147A, C147B, CI47C) 

73590 Cushion-Rubber cushion for deflection yoke hood (2 re- 
quired) 

27,000 ohms, -4- 10%, 1/2 watt (R143, R234) 

38,000 ohms, 75%. V2 watt ( R135) 
74575 Screw-No. 4-40 x 17/32" adjusting screw for 16 73581 Capacitor-Electrolytic, comprising I section of 60 mid., 

450 volts, 2 sections of 10 mid., 450 volts and I section 
74811 Cushion-Rubber cushion for kinescope mounting 

47,000 ohms, . 10%, 1/2  watt ( R145) 
73437 Shaft-Channel selector shaft complete with pawl and 

stud 
of 20 mfd., 150 volts (C146A, C146B, C146C, C146D) 73600 Fuse-0.25 amp. 250 volts (F101) 

47,000 ohms, j 20%, V2 watt (R221) 
73801 Capacitor-Tubular, paper, oil impregnated, . 001 mid., 600 71799 Grommet- Rubber grommet for yoke horizontal lead exit _ 

73438 Shaft-Fine tuning control shaft and pulley volts (CI37, C203) 37396 Grommet-Rubber grommet for mounting ceramic tube 68.000 ohms, : 10%, 1,9 watt (R172) 

73439 Shaft-Actuating shaft for fine tuning control 73802 Capacitor- Tubular, paper, oil impregnated. . 0015 mid.. socket (2 required) 100,000 ohms, o 5%, ' 2 watt (R203, R204) 

75443 

72951 

Shield-"U" shape shield for bottom of r-f unit 

Shield-Metal tube shield for V3 73595 

1000 volts (CI86) 

Capacitor-Tubular, paper, oil impregnated, . 0022 mid., 

74030 Grommet-Rubber grommet for mounting radio chassis (3 

required ) 
100,000 ohms, -._ l0°. watt (R160, f216) 

600 volts (C142, C161) 74823 Magnet-Ion trap magnet 100.000 ohms, - 10%, 1 watt (R179) 
73454 Shield-Metal shield for drive belt 

73803 Capacitur-Tubular, moulded paper, .0022 mid., 600 volts 73587 Nut-Speed nut for mounting hi- voltage capacitor 100,000 ohms, - 20%, I watt (R222) 
73632 Shield-Metal tube shield for VI (C1541 

©John F. Rider 



REPLACEMENT PARTS (Continued) 

STOCK 
No. DESCRIPTION STOCK 

No. DESCRIPTION 

120,000 ohms, +5%, 1 watt (RI76) 73476 Trap-I-F trap (L116, C189) 

120,000 ohms, + 10%. 1 watt (R174) 74262 Yoke-Deflection yoke (L108, L109, L112, L113, CI69, RI66, 
R167) 

150,000 ohms, + 10%, 1/2  watt (R168) 

150,000 ohms, + 20%, 1/2  watt (R142) 
RADIO CHASSIS ASSEMBLIES 

180,000 ohms, 109.:., 1/2  watt (R232) 
RK 135D 

180,000 ohms, + 5%, 1 watt (R178) 
74039 Board-"Telv-Ant" terminal board (TB301) 

220,000 ohms, + 10%, 1/2 watt (R129, R154) 
74026 Bracket-Drive cord bracket complete with two pulleys 

330,000 ohms, + 10%, 1/2  watt (11140, R200) -R.H. 

470,000 ohms, 10%, 1,2 watt ( R137, RI39, R180, 11224, 
R231) 

74027 Bracket-Drive cord bracket complete with pulley-L.H. 

74911 Cable-Shielded cable complete with female connector 
470,000 ohms, + 20%, 1/2  watt (11207) (W307, W311) 

680,000 ohms, + 10%, 1/2 watt (11133. 11212) 

820,000 ohms, :_ 500, 1/2  watt (11169) 

71105 Cable-Shielded cable complete with pin plug (W301, 
W302) 

1 megohm, = 10%, 1,(2 watt (11147) 
74017 Capacitor-Variable tuning capacitor (C301, C303, C303, 

C304, C305, C307, C308) 
1 megohm, ::' 20%, 1 watt ( R189, 11227) 

73866 Capacitor-Ceramic, 2 mmf. (C306) 
1.2 megohm, = 5%, 1/2  watt (R213) 39044 Capacitor-Ceramic, 15 mmf. (C312) 
1.5 megohm, + 5%, 1/2 watt (11157) 

39042 Capacitor-Ceramic, 47 mmf. (C330) 
2.2 megohm. + 10%, 1/2 wutt (11130, 11132, 11159. 111631 73867 Capacitor-Ceramic, 56 mmf. (C313) 
2.7 megohm, +5%. 1 watt (11170) 

33379 Capacitor-Ceramic, 68 mmf. (C310) 
3.9 megohm, + 10%, 1/2 watt (R149) 

39396 Capacitor-Ceramic, 100 mmf. (C322, C323) 
6.8 megohm, + 10%, 1/2 watt (R125) 

48125 Capacitor-Ceramic, 150 mmf. (C3I4) 
10 megohm, + 10%, 1/2 watt (11148) 71922 Capacitor-Ceramic, 180 nunf. (C334, C338) 

10 megohm, +20%, 1/2  watt (R201) 39640 Capacitor-blica, 330 mmf. (C325, C326) 

74416 Screw-No. 10-32 x 13/4 " cross recessed round head screw 
for kinescope retaining strap 

73748 Capacitor-Ceramic, 1500 mmf. (C309) 

74009 Capacitor-Ceramic, dual, 4000 mmf. (C317, C319, C321) 
71456 Screw-No. 8-32 wing screw for defiection yoke 

73473 Capacitor-Ceramic, 5000 mmf. (C3.I8, C329) 
74601 Screw-No. 8-32 x 3/5" cross recessed binder head screw 

for focus coil mounting (2 required) 73747 Capacitor-Electrolytic, 2 mfd., 50 volts (C328) 

74602 Screw-No. 10-32 x 11/4" cross recessed binder head screw 
for focus coil adjustment (3 required) 

32223 

70602 

Capacitor-Electrolytic, 15 mfd., 300 volts (C333) 

Capacitor-Tubular, paper, .0025 mfd., 400 volts (C332) 
73584 Shield-Tube shield 

73961 Capacitor-Tubular, paper, .003 mfd., 200 volts (C327, 
74937 Sleeve-Rubber sleeve for focus coil C33I) 

73117 

72927 

Socket-Tube socket, 7 pin, miniature 

Socket-Tube socket, 9 pin, miniature 

71553 Capacitor-Tubular, paper, .005 mid., 400 volts (C315, 
C320, C324) 

31251 Socket-Tube socket, octal, wafer 
71923 Capacitor-Tubular, paper, .01 mfd., 200 volts (C335) 

73249 Socket-Tube socket, octal, ceramic, plate mounted 
71925 Capacitor-Tubular, paper, .01 mfd., 400 volts (C311) 

71508 Socket-Tube socket for 1B3GT/8016 
71928 Capacitor-Tubular, paper, .02 mfd., 200 volts (C337) 

31364 Socket-Pilot lamp socket 
72596 Capacitor-Tubular, paper, .05 mfd., 200 volts (C336) 

74834 Socket-Kinescope tube socket 
74455 Capacitor-Tubular, paper, . 05 mfd., 400 volts (C316) 

74020 Coil-Antenna coil-AM (L302, 1.303) 
73586 Spring-Compression spring used under centering control 

screws (3 required) 73744 Coil-Oscillator coil-AM (L304, L305, 1.306) 

74336 Spring-Suspension spring (coil type) for kinesccepe tube 
socket leads 

74024 Coil-Antenna coil-FM (L301) 

74025 Coil-Oscillator coil-FM (L307) 
74595 Spring-Anode lead spring 

36395 Connector-7 contact male connector (P103) 
74893 Strap-Kinescope retaining strap 

12493 Connector-5 contact female connector (P107B) 
74596 Supports-Bakelite supports (1 set) for mounting hi-voltage 

rectifier tube mounting plate 39153 Connector-4 prong male connector (P102) 

74147 Switch-Width selector switch (S104) 72953 Cord-Drive cord (approx. 42" overall) 

74157 Switch-Cabinet interlock switch (SI05) 74011 Filter-Diode filter, dual 200 mmt. und 47,000 ohms (DF301) 

74981 Transformer-Power transformer, 115 volt, 60 cycles (T111) 74023 Resistor-Wire wound, 0.51 ohms, 1 watt (R323, 11324) 

74587 Transformer-Vertical output transformer (T108) Resistor-Fixed, composition: 

73569 Transformer-Vertical oscillator transformer (TI07) 10 ohms, +20%, 1/2  watt (A311) 

74588 Transformer-Horizontal output and hi-voltgge transformer 68 ohms, +20%. 1/2  watt (R308) 

(T110) 100 ohms, +20%, 1/2 watt (11305, R317) 

74589 Transformer-First pix, i-f transformer (T101, C102, 11101) 120 ohms, + 10%. 1/2  watt (R314) 

74590 Transformer-Second pix, i-f transformer (T102, C107) 680 ohms, =20%, 1/2 watt (11310, R312) 

74591 Transformer-Third pix, i-f transformer (T103, CI12) 1200 ohms, + 5%, 1/2  watt (R319) 

74592 Transformer-Fourth pix, i-f transformer (T104. C116) 3300 ohms, + 5%, 1/2 watt (11320) 

73575 Transformer-Fifth pix, i-f transformer (T106, CI23, C124) 4700 ohms, + 10%, 1/2 watt (R333) 

71424 Transformer-Sound i-f transformer (TI12, CI73, C174) 10,000 ohms. -+ 20%, ,,,2 watt (11306) 

71427 

73576 

Transformer-Sound discriminator transformer (T113. C178, 
C179, C180) 

Transformer-Horizorital oscillator transformer (T109) 

15,000 ohms, '- l0°, 1/2  watt (R304) 

15,000 ohms, -1.20%, 1,2 watt (R315, 11318) 

73578 Transformer-Antenna transformer complete with socket 
and bracket (TI 15, 1102) 

18.000 ohms, -. 10°.", 1/2  watt (R302) 

27,000 ohms, -, 10%, V2 watt ( 11307, R309) 

73577 Trap-4.5 mc trap (L110, C128) 39,000 ohms, _. 10%, t/2 watt (R322) 

71778 Trap-Sound trap (TI05. C119) 68.000 ohms, :, 10%. 1/2  watt (11328) 

STOCK 
No, 

DESCRIPTION 
STOCK 
No. 

DESCRIPTION 

100,000 ohms, + 10%, 1/2 watt (R334) 74674 Emblem-"RCA Victor" emblem 

150,000 ohms, + 10%, 1/2  watt (11325, R326, R329) 

270,000 ohms, I 10%, 1./2 watt (R330) 

73642 Escutcheon-Channel marker escutcheon for mahogany or 
walnut instruments 

470,000 ohms, + 10%, 1/2  watt (R331) 73740 Escutcheon-Channel marker escutcheon for oak instru-
ments 

470,000 ohms, +20%. 1/2  watt (11321) 
74755 Glass-Safety glass 

1 mricrohm, + 10%. 1/2  watt (11327. 11332) 
37396 Grommet-Rubber grommet for speaker 

2.2 megohm, + 20%. 1/2  watt (R303) 

3.9 megohm, + 10%. 1/2  watt (R301) 74206 Grommet-Rubber grommet for mounting 33/78 record 
changer.(4 required) 

22 megohm, + 20%, V2 watt (11316) 
74308 Hinge-Door hinge Cl set) for L.H. or R.H. doors 

74028 Shalt-Tuning knob shalt 
73200 Hinge-Lower hinge for center door 

73632 Shield-Tube shield 

73117 Socket-Tube socket, 7 pin, miniature for V301, V304, V305 
70166 Hinge-Upper hinge for center door 

74179 Socket-Tube socket, 7 pin, miniature for V302, V303 74051 Indicator-Station selector indicator 

31364 Socket-Dial lamp socket 74959 Knob-Fine tuning knob-dark-for mahogany or walnut 
instruments (outer) 

74038 Spring-Drive cord spring 
73995 Knob-Fine tuning knob-tan-for oak instruments (outer) 

74894 Switch-Selector switch (S301) 
74960 Knob-Channel selector knob-dark-for mahogany or 

73745 Transformer-First i-f transformer, dual (T301) walnut instruments (inner) 

74019 Transformer-Second i-f transformer, dual (T302) 74961 Knob-Channel selector knob-fan-for oak instruments 

73743 Transformer-Ratio detector transformer (T303) (inner) 

33726 Washer-"C" washer for tuning shaft (rear) 74962 Knob-Vertical hold control, brightness control or tone 
control knob-dark-for mahogany or walnut instru-

34457 Washer-Spring washer for tuning shaft (front) ments (outer) 

74172 Washer-Fibre washer to prevent drive cord slippage 73999 Knob-Vertical hold control, brightness control or tone 
control knob-tan-for oak instruments (outer) 

SPEAKER ASSEMBLIES 

92569-8W 
74978 Knob-Tuning or selector switch knob-dark-for rnahog-

any or walnut instruments 

RL.111-10 

RMA-2r274 

74979 Knob-Tuning or selector switch knob-tan-for oak in-
struments 

13867 Cap-Dust cap 74963 Knob-Horizontal hold control, picture control or volume 
control and power switch knob-dark-for mahogany 

74901 Cone-Cone complete with voice coil ( 3.2 ohms) instruments (inner) 

5039 Connector-4 prong male connector (1101) 
74001 Knob-Horizontal hold control, picture control or volume 

74900 Speaker-I2" P.M. speaker complete with cone and voice 
coil (3.2 ohms) less transformer and plug 

control and power switch knob-tan-for oak instru-
ments (inner) 

74902 Transformer-Output transformer (T114) 11765 Lamp-Dial or pilot lamp-Mazda 51 

NOTE: If stamping in instruments does not agree with 
above speaker number, order replacement parts by re-

74208 Nut-Tee nut to mount 45 RPM changer (3 required) 

ferring to model number of instruments, number stamped 
on speaker and full description of part required. 

74162 Plate-Mounting plate for interlock switch 

75037 Pull-Door pull 

MISCELLANEOUS Resistor-Fixed, composition, 47,000 ohms, r 10%, 1/2 watt 
(11402) 

74977 Back-Cabinet back 
74582 Screw-No. 8-32 x 13/4 " special head screw to mount 45 

74054 Bracket-Dial lamp bracket (2 required) RPM changer (3 required) 

71599 Bracket-Pilot lamp bracket 75038 Screw-No. 8-32 x 1/2" trimit head cross-recessed screw 

75041 Button-Plug button for shipping bolts holes in 33/78 
changer motorboard (2 required) 

for door pull 

74736 Slide--Record changer tray slide mechanism 
72437 Cable-Shielded pickup cable complete with pin plug 

74050 Slide-Station indicator slide 
13103 Cap-Pilot lamp cap 

73803 Capacitor-Tubular, paper, .002 mfd., 400 volts (C402) 73643 Spring-Spring clip for channel marker escutcheon 

71892 Catch-Bullet catch and strike 72845 Spring-Retaining spring for knobs No. 73995 and No. 
74959 

X3074 Cloth-Grille cloth for mahogany or walnut instruments 
14270 Spring-Retaining spring for knobs Nos. 73999, 74980, 

X3090 Cloth-Grille cloth for oak instruments 74961, 74962 

14782 Connector-3 contact male connector for record changer 
power cable 

30330 Spring-Retaining spring for knobs Nos. 74001 and 74963 

74055 Spring-Spring clip for dial and bezel assembly (2 re' 
30868 Connector-2 contact female connector for record changer 

power cable 
quired) 

74421 Spring-Conical spring to mount 45 RPM changer-upper 
74581 Cover-Mounting screw cover for 45 RPM changer (3 

required) 
-R.H. ( 1 required) 

71984 Decal-Trade mark decal (RCA Victor) 74422 Spring-Conical spring to mount 45 RPM changer-upper 
-L.H. (2 required) 

74273 Decal-Trade mark decal (Victrola) 
74423 Spring-Conical spring to mount 45 RPM changer-lower 

74898 Decal-Control panel function decal for mahogany or wal- 
nut instruments 

75040 

-(3 required) 

Spring-Mounting spring for 33/78 RPM record changer 
74899 Decal-Control panel function decal for oak instruments (4 required) 

74052 Dial-Dial scale and bezel 72936 Stop-Door stop 

74891 Edging- Vinylite edging for metal mask 74161 Stud-Locating stud for back cover (2 required) 

To obtain resistors for which no stock number is given, order by stating type, value of resistance, tolerance ond wattage. 

The system of employing an asterisk before the stock number of new items has been discontinued. 

MODEL TA128, 
Ch. KCS42A 
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GENERAL DESCRIPTION 
Model TA129 receiver employs twenty-six tubes plus three 

rectifiers and a 12LP4 kinescope. 

The television receiver is provided with Electronic Magnifier 
deflection circuits by which the center portion of the picture 
may be enlarged to fill the screen. Choice of picture coverage 

is made by operation of a remote switch. 

The radió tuner unit which feeds through the television audio 
system covers the AM and the FM broadcast bands. 

Two record changers are provided to play 45 and 78 / 33Ifi 
RPM records. 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 
PICTURE SIZE  87 square inches on a 12LP4 kinescope 

TELEVISION R-F FREQUENCY RANGE 

All 12 television channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 

Fine Tuning Range....±- 250 kc. on chan. 2, ±- 650 kc. on chan. 13 

Picture Carrier Frequency  25.75 mc. 

Sound Carrier Frequency  21.25 mc. 

RADIO TUNING RANGE 

Broadcast  540-1,600 kc. 

Frequency Modulation  88-108 mc. 

Intermediate Frequency—AM  455 kc. 

Intermediate Frequency—FM  10.7 mc. 

POWER SUPPLY RATING  115 volts, 60 cycle, 300 watts 

AUDIO POWER OUTPUT RATING 6 watts max. 

CHASSIS DESIGNATIONS 

Television Chassis  KCS41A-1 

Radio Chassis  RK135D 

78/ 33 1:r RPM Record Changer  960282 

45 RPM Record Changer  RP168C 

Refer to Service Data 960282 or RP168 for information on the 
record changers. 

LOUDSPEAKER-92569-8 (itL111-10)  12 inch PM Dynamic 

Voice Coil Impedance  3.2 ohms at 400 cycles 

WEIGHT 

Chassis with Tubes in Cabinet    183 lbs. 

Shipping Weight  221 lbs. 

DIMENSIONS (inches) Width Height Depth 

Cabinet (outside)   37 38 34 22 34 

Chassis (Overall)   19 38 12 ,4 20 ,4 

RECEIVER ANTENNA INPUT IMPEDANCE....300 ohms balanced 

If necessary, the television chassis may be fed separately 
from either a 300 ohm balanced line or a 72 ohm co-ax. 

RCA TUBE COMPLEMENT 

Tube Used Function 

( 1 ) RCA 6AG5  R-F Amplifier 

( 2 ) RCA 6AG5  Converter 

( 3 ) RCA 6J6  R-F Oscillator 

( 4 ) RCA 6AU6  1st Sound I-F Amplifier 

( 5) RCA 6AU6  2nd Sound I-F Amplifier 

( 6 ) RCA 6AL5  Sound Discriminator 

( 7 ) 

( 8 ) 

( 9 ) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

(19) 

(20) 

(21) 

(22) 

(23) 

(24) 

( 1 ) 

(2) 

(3) 

(4) 

(5) 

Picture 2nd Detector & Sync Limiter 

 1st and 2nd Video Amplifier 

RCA 12LP4   

(Radio Tuner Chassis) 

RCA 6J6   

RCA 6BA6   

RCA 6AU6 

RCA GALS 

RCA 6BF6   

Model TA] 2q 

Walnut, 

Mahogany 

or Oak 

RCA 6AVG  1st Audio Amplifier 

RCA 6V6GT  Audio Output 

RCA 6BA6  1st Picture I-F Amplifier 

RCA 6AG5  2nd Picture I-F Amplifier 

RCA 6BA6  3rd Picture I-F Amplifier 

RCA 6AG5  4th Picture I-F Amplifier 
RCA 6AL5   

RCA 12A1.17 

RCA 6SN7GT  AGC Amplifier & Vertical Sweep Osc. 

RCA 6SN7GT AGC Rectifier & 1st Sync Separator 

RCA 6SN7GT  Sync Amplifier & 2nd Sync Separator 

RCA 6K6GT  Vertical Sweep Output 

RCA 6SN7GT  Horizontal Sweep Oscillator and Control 

RCA 6BG6G  Horizontal Sweep Output 

RCA 6W4GT  Damper 

RCA 1B3-GT/8016  High Voltage Rectifier 

RCA 5U40  Power Supply Rectifiei (2 tubes) 

Kinescope 

Mixer and Oscillator 

I-F Amplifier 

 F-M Driver 

 Ratio Detector 

AM Detector AVC 

PICTURE I-F FREQUENCIES 

Picture Carrier Frequency   

Adjacent Channel Sound Trap   

Accompanying Sound Traps 

Adjacent Channel Picture Carrier Trap 

SOUND 1-F FREQUENCIES 

Sound Carrier Frequency 

Sound Discriminator Band Width between peaks   

VIDEO RESPONSE  

FOCUS 

SWEEP DEFLECTION 

SCANNING  Interlaced. 525 line 

HORIZONTAL SCANNING FREQUENCY  15,750 cps 

VERTICAL SCANNING FREQUENCY  60 cps 

FRAME FREQUENCY (Picture Repetition Rate)  30 cps 

25.75 mc 

27.25 mc. 

 21.25 mc. 

19.75 mc. 

 21.25 mc. 

350 kc 

To 4 mc. 

  Magnetic 

Magnetic 

MODEL TA129, Ch. KCS41A-1 
Radio Ch. RK135D 

OPERATING CONTROLS (front panel) 

Channel Selector t 

Fine Tuning S 

Tone 

Sound Volume and On-Off 

Picture Horizontal Hold t 

Picture Vertical Hold S 

Picture t 

Brightness S 

Function Switch  Single Control Knob 

Radio Tuning  Single Control Knob 

 Dual Control Knobs 

Switch 
 Dual Control Knobs 

 Dual Control Knobs 

 Dual Control Knobs 

NON-OPERATING CONTROLS 

Horizontal Centering  rear chassis adjustment 
Vertical Centering  rear chassis adjustment 
Shunt Width Coil  rear chassis screwdriver adjustments 
Series Width Coil  rear chassis screwdriver adjustment 
Expanded Width Coil  rear chassis screwdriver adjustment 
Width Selector Switch  rear chassis screwdriver adjustment 
Height  rear chassis adjustment 
Horizontal Linearity  rear chassis screwdriver adjustment 
Vertical Linearity  rear chassis adjustment 
Horizontal Drive  rear chassis screwdriver adjustment 
Horizontal Oscillator Frequency  bottom chassis adjustment 
Horizontal Oscillator Waveform  side chassis adjustment 
Focus  rear chassis adjustment 
Ion Trap Magnet  top chassis adjustment 
Deflection Coil  top chassis wing nut adjustment 
Focus Coil  top chassis screwdriver adjustment 

HIGH VOLTAGE WARNING 

OPERATION OF THIS RECEIVER OUTSIDE THE CABINET OR WITH THE COVERS REMOVED, IN-

VOLVES A SHOCK HAZARD FROM THE RECEIVER POWER SUPPLIES. WORK ON THE RECEIVER 

SHOULD NOT BE ATTEMPTED BY ANYONE WHO IS NOT THOROUGHLY FAMILIAR WITH THE PRE-

CAUTIONS NECESSARY WHEN WORKING ON HIGH VOLTAGE EQUIPMENT. DO NOT OPERATE 

THE RECEIVER WITH THE HIGH VOLTAGE COMPARTMENT SHIELD REMOVED. 

KINESCOPE HANDLING PRECAUTIONS 
DO NOT OPEN THE KINESCOPE SHIPPING CARTON, INSTALL, REMOVE OR HANDLE THE KINE-

SCOPE IN ANY MANNER UNLESS SHATTERPROOF GOGGLES, AND HEAVY GLOVES ARE WORN. 

PEOPLE NOT SO EQUIPPED SHOULD BE KEPT AWAY WHILE HANDLING KINESCOPES. KEEP THE 

KINESCOPE AWAY FROM THE BODY WHILE HANDLING. 

The kinescope bulb encloses a high vacuum and, due to its large surface area, is subjected to considerable air pressure. For these 

reasons, kinescopes must be handled with more care than ordinary receiving tubes. 

The large end of the kinescope bulb—particularly that part at the rim of the viewing surface—must not be struck, scratched or sub-

jected to more than moderate pressure at any time. In installation, if the tube sticks or fails to slip smoothly into its socket, or 

deflecting yoke, investigate and remove the cause of the trouble. Do not force the tube. Refer to the Receiver Installation section 

for detailed instructions on kinescope installation. All RCA kinescopes are shipped In special cartons and should be left in the cartons 

until ready for installa.tion in the receiver. Keep the carton for possible future use. 

V
D
1
1
1
3
W
V
 
A
O
 
N
O
I
M
O
d
à
0
D
 
OI

GV
II

 

©John 7. Rider 



OPERATING INSTRUCTIONS 

The following adjustments are necessary when turning the 
receiver on for the first time. 

1. Turn the radio FUNCTION switch to Tel. 

2. Turn the receiver "ON" and advance the SOUND 
UME control to approximately mid-position. 

3. Set the STATION SE-
LECTOR to the desired chan-

nel. 

4. Adjust the FINE TUN-

ING control for best sound 
fidelity and SOUND VOLUME 
for suitable volume 

5. Turn the BRIGHTNESS 
control fully counterclockwise, 

then clockwise until a light 
pattern appears on the screen. 

6. Adjust the VERTICAL 
hold control until the pattern 
stops vertical movement. 

7. Adjust the HORIZON-
TAL hold control until a pic-

ture is obtained and centered. 

8. Turn the BRIGHTNESS 
control counterclockwise until 
the retrace lines just dis-

appear. 

9. Adjust t'^e PICTURE con-
trol for suitable picture con-
trast. 

VOL-

10. After the receiver has been on for some time, it may be 
necessary to readjust the FINE TUNING control slightly for 
improved sound fidelity. 

11. In switching from one station to another, it may be 
necessary to repeat steps numbers 4 and 9. 

HORIZONTAL 
HOLD 

I ( 
VER-T ICAL 
HOLD 

1 
BRIGHTNESS 

PICTURE 

RADIO 
TUNING 

__J 

RECORD CHANGER 
CONTROLS  

RECORD CHANGER 
CONTROL SWITCH 

FINE 
TUNING 

CHANNEL 
NO. 

7rceiAtne.L  
-SELECTOR7 

OFF -ON 
SOUND 
VOLUME 

Figure 1- Receiver Operating Controls 

INSTALLATION INSTRUCTIONS 

UNPACKING.—The TA129 receiver is packed complete with 
kinescope in a cardboard carton. To unpack, turn the shipping 
carton on its side and tear open the carton bottom flaps. Fold 
the flaps up along the side of the carton and turn the carton 
back up. Lift the carton up and off the cabinet. 

A flat skid is attached to the bottom of the receiver cabinet 
which will permit the cabinet to be moved about without 
stressing the cabinet joints. To remove the skid, take off the 
nuts from the two bolts that hold the cabinet on the skid. 
With a man at each end of the cabinet, lift the cabinet off 
the skid. 

The operating control knobs are packed in a paper bag and 
tied to a crossmember in back of the cabinet. Remove the 
bag and install the knobs on the proper control shafts. 

From the rear of the cabinet remove the red bracket which 
holds the RP168C record changer drawer in the closed position. 
Slide the drawer out. From the top of the changer, remove 
the three filler . plugs from over the motorboard mounting 
screws. Loosen these three screws just enough to permit re-
moval of two wooden shipping strips under the edge of the 
motorboard. Tighten the screws just enough to keep the motor-
board springs from rattling and replace the filler plugs. 

Remove the red bracket which holds the 960282 changer 
drawer in the closed position. Open the drawer and from the 
top of the changer. Remove the two shipping screws from 
the record changer motorboard. Insert two plugs from the 
bag of knobs into the holes in the motorboard. 

Remove the television compartment back. 

Make sure that all tubes are in place and are firmly seated 
in their sockets. 

Check to see that the high voltage lead is attached to the 
kinescope second anode connector socket on the bell of the 
tube. 

Connect the antenna transmission line to the receiver an-
tenna terminals. 

Plug the receiver power cord into a 115 volt a-c power 
source. Turn the 'Denver switch to the "on" position, the func-

12. To operate the Elec-

tric Magnifier, push the but-
ton on the remote cable. 

13. When the set is turned 
on again after an idle period, 

it should not be necessary to 

repeat the adjustments if the 
positions of the controls have 
not been changed. If any ad-
justment is necessary, step 
number 4 is generally suffi-
cient. 

14. If the positions of the 
controls have been changed, 
it may be necessary to repeat 
steps numbers 1 through 9. 

15. For radio operation 
turn the FUNCTION switch to 
AM or FM and tune in sta-
tion with the radio TUNING 
control. 

16. For phono operation, 
turn the function switch to PH 
for operation of the 78 rpm 
changer or to XPH for opera-
tion of the 45 rpm changer. 

tion switch to Tel, the brightness control three-quarters clock-
wise, and picture control counterclockwise. 

ION TRAP MAGNET ADJUSTMENT.—Set the ion trap mag-
net approximately in the position shown in Figure 2. Starting 
from this position immediately adjust the magnet by moving 

KINESCOPE 
CUSHION 

ADJ. 

REMOVE 
TWO 

SNIPPING 
SCREWS 

DEFLECTION 
YOKE ADJ 

KINESCOPE CUSHION 

COMPRESSION 
SPRING 
SCREWS 

FOCUS COIL 
MOUNTING 
SCREW 

ARROW 

ON TOP 

Figure 2—Yoke and Focus Coil Adjustments 

it forward or backward at the same time rotating it slightly 
around the neck of the kinescope for the brightest raster on 
the screen. Reduce the brightness control setting until the 
raster is slightly above average brilliance. Adjust the focus 
control (R191 on the chassis rear apron) until the line structure 
of the raster is clearly visible. Readjust the ion trap magnet 
for maximum raster brilliance. The final touches on this adjust-
ment should be made with the brightness control at the maxi-
mum position with which good line focus can be maintained. 

DEFLECTION YOKE AD1USTMENT.—If the lines of the raster 
are not horizontal or squared with the picture mask, rotate 
the deflection yoke until this condition is obtained. Tighten the 
yoke adjustment wing screw. 

PICTURE ADJUSTMENTS.—It will now be necessary to ob-
tain a test pattern picture in order to make further adjust-
ments. See steps 3 through 9 of the receiver operating in-
structions. 

If the Horizontal Oscillator and AGC System are operating 
properly, it should be possible to sync the picture at this point. 
However, if the AGC threshold control is misadjusted. and the 
receiver is overloading, it may be impossible to sync the 
picture. 

If the receiver is overloading, turn R138 on the rear apron 
(see Figure 3) clockwise until the set operates normally and 
the picture can be synced. 

FOCUS COIL 
MOUNTING 
SCREWS 

CI20 
EXPANDED 
PIN WIDTH 
CONTROL 
COIL 

CENTERING 
ADJUSTMENT 

SCREWS 

((:) 
R162 RISE 

VERTICAL AGC 
LINEARITY THRESHOLD 

LI El 
SERIES 

IDT 
CONTROL 
COIL 

LIS)SHUNT 
A/ MTH 

CONTROL 
COIL 

C tN 3e w IAL 
DRIVE Lif,% 

HORIZONTAL 
LINEARITY 

5104 
WIDTH SELECTOR SW. 

HASS, 

Figure 3---Rear Chassis Adjustments 

« CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT.—Turn 
the horizontal hold control to the extreme counter-clockwise 
position. The picture should remain in horizontal sync. Mo-
mentarily remove the signal by switching off channel then 
back. Normally the picture will be out of sync. Turn the 
control clockwise slowly. The number of diagonal black bars 
will be gradually reduced and when only 3 bars sloping down-
ward to the left are obtained, the picture will pull into sync 
upon slight additional clockwise rotation of the control. Pull 
in should occur when the control is approximately 90 degrees 
from the extreme counter-clockwise position. The picture 
should remain in sync for approximately 90 degrees of addi-
tional clockwise rotation of the control. At the extreme clock-
wise position, the picture should be out of sync and should 
show 1 vertical or diagonal black bar in the raster. 

If the receiver passes the foregoing checks and the picture 
is normal and stable, the horizontal oscillator is properly 
aligned. Skip -Alignment of Horizontal Oscillator" and pro-
ceed with "Focus Coil Adjustments." 

ALIGNMENT OF HORIZONTAL OSCILLATOR.—If in the 
above check the receiver failed to hold sync with the hold 
control at the extreme counter-clockwise position or failed to 
hold sync over 90 degrees of clockwise rotation of the con-
trol from the pull-in point, it will be necessary to make the 
following adjustments: 

Horizontal Frequency Adiustment.—Turn the horizontal hold 
control to the extreme clockwise position. Tune in a television 
station and adjust the T109 horizontal frequency adjustment 
(under the chassis) until the picture is just out of sync and the 
horizontal blanking appears as a vertical or disagonal black 
bar in the raster. 

Horizontal Lock in Range Adiustment.—Set the horizontal 
hold control to the full counter-clockwise position. Momen-
tarily remove the signal by switching off channel then back. 
Slowly turn the horizontal hold control clockwise and note 
the least number of diagonal bars obtained just before the 
picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C153A 
slightly clockwise. If less than 3 bars are present, adjust 
C153A slightly counter-clockwise. Turn the picture control 
counter-clockwise, momentarily remove the signal and recheck 
the number of bars present at the pull in point. Repeat this 
procedure until 3 bars are present. 

Repeat the adjustments under "Horizontal Frequency Ad-
justment" and "Horizontal Locking Range Adjustment" until 
the conditions specified under each are fulfilled. When the 

horizontal hold operates as outlined under "Check of Hori-
zontal Oscillator Alignment" the oscillator is properly adjusted. 

If it is impossible to sync the picture at this point and the 
AGC system is in proper adjustment it will be necessary to 
adjust the Horizontal Oscillator by the method outlined in the 
alignment procedure on page 11. For field purposes para-
graph "A" under Horizontal Oscillator Waveform Adjustment 
may be omitted. 
FOCUS COIL ADJUSTMENTS.—The focus coil should be ad-

justed so that there is approximately 1,14 inch of space between 
the rear cardboard shell of the yoke and the flat of the front 
face of the focus coil. This spacing gives best average focus 
over the face of the tube. However, it may be necessary to 
change this distance slightly in order to compensate for small 
differences in strength of the permanent magnets in the coil. 
In order to prevent the beam from striking the neck of the 
kinescope, it is important that the axis of the hole through the 
focus coil should be kept in accurate alignment with the axis 
of the neck of the kinescope. 
CENTERING ADJUSTMENT.-- Centering is obtained by 

loosening the two locus coil mounting screws and sliding the 
coil up or down or from side to side. If a corner of the raster 
is shadowed, check the position of the ion trap magnet. 
Slightly reposition it to eliminate the shadow and recenter 
the picture by sliding the coil. In extreme cases it may be 
necessary to adjust one or more of the focus coil compression 
screws to eliminate a corner shadow. 

Recheck the position of the ion trap magnet to insure that 
maximum brilliance is obtained. It is important that the kine-
scope not be operated with the ion trap magnet adjusted for 
less than maximum brightness. To do so may cause injury to 
the tube. 

PICTURE SIZE AND LINEARITY.--Connect the "Electronic 
Magnifier" switch to its socket on the rear apron of the 
chassis. Set the switch to the large (expanded) picture posi-
tion. Set the Expanded Width Selector Switch S104 to the 
counter-clockwise position and adjust the Expanded Width 
Control L120 so that the test pattern outer circle normally 
tangent to the top of the picture is now tangent to the side of 
the picture. (1f the width is not sufficient, set the Expanded 
Width Selector Switch to the center or the clockwise end posi-
tion.) Adjust the Horizontal Drive and the Horizontal Linearity 
Control until the pattern is symmetrical from left to right. In 
general, the core of the Linearity Control Coil should be be-
tween 1/2  to all the way out of the coil. 

Set the "Electronic Magnifier" switch to the normal size 
position. Observe to see if the picture width is correct. If it 
is not, adjust either the Series Width Control Coil L121, or 
the Shunt Width Control Coil L115 until the picture is the 
correct width. If the Series Width Coil core is out too far, the 
picture will "ring" on the left hall. This ring will be shown 
as one or more faint light or dark vertical bars somewhere 
on the left hall of the picture with resulting poor horizontal 
linearity. 

When the proper width is obtained, switch to the expanded 
picture position, wait for a few seconds then switch back to 
the normal position. Observe if the top of the picture imme-
diately assumes its final position or if it takes several seconds 
to come to a stop. If the picture requires more than a second 
to become still, adjust the core of L115 or L121 in and the 
other out while maintaining the proper width. Repeat the 
above test and observe if the picture immediately comes to 
rest when switched to the normal size position. Continue to 
adjust L115 and L121 until this condition is satisfied and the 
picture is the proper width. Observe the picture horizontal 
linearity and if necessary retouch Horizontal Drive, Linearity 
and Width Controls L115 and L121. 

With the "Electronic Magnifier" switch in normal position, ad-
just the Height (R155) and the Vertical Linearity control (R162) 
as usual in order to obtain good vertical linearity. In addi-
tion, if difficulty is experienced in obtaining good vertical 
linearity at the top one-hail inch of the picture, slightly adjust 
the Vertical Peaking Control L119. 

Switch to the expanded picture position and note if the 
proper aspect ratio is obtained. If not, adjust L112 and/or 
S104. 

TA129 Ch. KCS41A-1 
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INSTALLATION INSTRUCTIONS 
Adjustments of the horizontal drive control affect horizontal 

oscillator hold and locking range. If the drive control was ad-
justed, recheck the oscillator alignment. 

FOCUS.—Adjust the focus control (R191 on chassis rear 
apron) for maximum definition in the test pattern vertical 
"wedge- and best focus in the white areas of the pattern. 

AGC THRESHOLD CONTROL. The AGC threshold control 
RI38 is adjusted at the factory and normally should not re-
quire readjustment in the field. 

To check the adjustment of the AGC Threshold Control, tune 
in a strong signal, sync the picture and turn the picture con 
trol to the maximum clockwise position. Turn the brightness 
control counter-clockwise until the vertical retrace lines are 
just invisible. Momentarily remove the signal by switching off 
channel and then back. If the picture reappears immediately. 
the receiver is not overloading due to improper setting of R138. 
If the picture requires an appreciable portion of a second to 
reappear, f138 should be readjusted. 

Set the picture control at the maximum clockwise position. 
Turn R138 fully clockwise. The top one-half inch of the picture 
may be bent slightly. This should be disregarded. Turn RI38 
counter-clockwise until there is a very, very slight bend or 
change of bend in the top one-half inch of the picture. Then 
turn f138 clockwise just sufficiently to remove this bend or 
change of bend. 

If the signal is very weak, the above method may not work 
as it may be impossible to get the picture to bend. In this 
case, turn R138 counter-clockwise until the snow in the picture 
becomes more pronounced, then clockwise until the best signal 
to noise ratio is obtained. 

The AGC control adjustment should be made on a strong 
signal if possible. If the control is set too far counter-clockwise 
on a weak signal, then the receiver may overload when a 
strong signal is received. 

CHECK OF R-F OSCILLATOR ADJUSTMENTS. Tune in all 
available stations to see if the receiver r-f oscillator is ad-
justed to the proper frequency on all channels. If adjustments 
are required, these should be made by the method outlined in 
the alignment procedure on page 10. The adjustments for 
channels 2 through 5 and 7 through 12 are available from 
the front of the cabinet by removing the station selector 
escutcheon as shown in Figure 4. Adjustment for channel 13 is 
on top of the chassis and channel 6 adjustment is in the kine-
scope well. See Figures 9 and 10 for their location. 

TO REMOVE ESCUTCHEON, SLOE 

HS• ,S 

OSCILLATOR ADJUSTMENT 
SPRING CLIP TO LEFT — FOR CHANNEL NUMBER 

Figure 4-- R-F Oscillator Adjustments 

Replace the cabinet back and make sure that the screws are 
tight in order to prevent rattling at high volume. 

WEAK SIGNAL AREA OPERATION.— Since the vast majority 
of receivers are sold in strong signal areas, the chassis are 
aligned to produce the cleanest pictures in those areas. How-
ever, if the receiver is to be operated in a weak signal area. 
better performance can be obtained by "peaking" the r•f unit. 

To peak the r-f unit in these receivers, disconnect the 390 
ohm resistor which is on top of the r-f unit chassis. Adjust L66 
to obtain the best possible picture on the weakest low channel 
station received. 

If the peaked receiver is subsequently taken to a strong 
signal area, the resistor f14 should be connected in place and 

L66 adjusted for -flat- response on the low channels. 

CHASSIS REMOVAL. To remove the chassis from the 
cabinet for repair or installation of a new kinescope, remove 
the back and the knobs, unplug all cables and remove the 
chassis bolts under the cabinet. Withdraw the chassis from 
the back of the cabinet. The kinescope is held on the chassis 

by means of a special strap, so that the chassis and the 
kinescope can be handled together, as a unit. 

KINESCOPE HANDLING PRECAUTION.--Do not install, re-
move, or handle the kinescope in any manger, unless shatter-
proof goggles and heavy gloves are worn. People not so 
equipped should be kept away while handling the kinescope. 
Keep the kinescope away from the body while handling. 

To remove the kinescope, remove the kinescope socket, the 
ion-trap magnet, and the second-anode connector. Loosen the 
cross- recessed head screw on the kinescope strap. Withdraw 
the kinescope toward the front of the chassis. 

INSTALLATION OF KINESCOPE.-- Slide the kinescope 
cushion toward the rear of the chassis. Loosen the deflection 
yoke adjustment, slide the yoke toward the rear of the chassis 
and tighten. 

The kinescope second anode contact is a recessed metal 
well in the side of the bulb. The tube must be installed so that 
this contact is up but rotated approximately 30 degrees toward 
the high-voltage compartment. 

Insert the neck of the kinescope through the deflection and 
focus coils. If the tube sticks, or fails to slip into place 
smoothly, investigate and remove the cause of the trouble. 
Do not force the tube. 

Slip the ion trap magnet assembly over the neck of the 
kinescope. 

Connect the kinescope socket to the tube base. 

Connect the high voltage lead to the kinescope second anode 
socket. 

Wipe the kinescope screen surface and front panel safety 
glass clean of all dust and finger marks. 

As may be seen by inspection, the radio dial lights and dial 
pointer are attached to the cabinet front panel. The dial cord 
is attached to the receiver chassis. The method of attachment 
may be seen in Figure 5. 

Slide the dial pointer to the stop on the high frequency end 
of the dial. Turn the radio tuning shaft until the gang is com-
pletely unmeshed. 
To replace the chassis in the cabinet, first tighten the cross 

recessed head screw on the kinescope strap. Slide the chassis 
into the cabinet until there is sufficient slack in the pilot light 
cable then attach the pilot light sockets to the pilot light 
bracket. 

Insert the chassis to its proper position, then install the 
six chassis bolts and tighten. Loosen the kinescope strap 
from the rear of the chassis. Push the kinescope forward 
until the face of the tube is against the mask. Push the yoke 
cushion forward against the kinescope flare then tighten the 
cushion adjusting screws. Push the yoke forward and tighten 
Tighten the kinescope strap. Replace the control knobs. 

NORMAL Pfon 
0F DIAL ORO 

DIAL CORD AND 
POINTER   
MOVED FORRADO  
TO SHOW METHOD   
OF ASSEMBLY 

DIAL INSERT DIAL CORD 
POINTER EILTwLEN TURNS OF 

COIL SPRING 1.4 

1.,70 

SCALE 

Figure .5 Dial Cord and Pointer .4ssembly 

To hook up the dial pointer, reach over the television 
chassis to the radio and press the dial cord well into the coil 
spring. 

Turn the set on and to radio position to see that the dial 
lighting is correct. If it is not, adjust the dial lights and shields. 
Tune in a station of known frequency and check the dial 
calibration. 

CABINET ANTENNA. A cabinet antenna is provided which 
may be employed in strong signal areas in which no reflec-
tions are experienced. The antenna leads are brought out 
near the receiver antenna terminal board. 
The link on the antenna terminal board is for use in case 

it is desirable to connect a separate -A- band antenna. 
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ALIGNMENT 

TEST EQUIPMENT.---To service properly the television chas-
sis of this receiver. it is recommended that the following test 
equipment be available. 

R•F Sweep Generator meeting the following requirements: 

la) Frequency Ranges 

20 to 30 me., 1 mc. and 10 mc. sweep width 

50 to 90 mc., 10 mc, sweep width 

170 to 225 mc., 10 mc. sweep width 

ib) Output adjustable with at least . 1 volt maximum. 

(c) Output constant on all ranges. 

(d) -Flat - output on all attenuator positions. 

Cathode-Ray Oscilloscope. For alignment purposes, the os-
cilloscope employed must have excellent low frequency and 
phase response, and should be capable of passing a 60 cycle 
square wave without appreciable distortion. While this re-

quirement is not met by many commercial instruments, RCA 
Oscilloscopes, types WO-55A. WO-58A, WO-79A. and WO-60C 
fill the requirement and any of these may be employed. 

For video anti Sync waveform observations, the oscilloscope 
must have excellent frequency and phase response from 10 
cycles to at least two megacycles in all positions of the gain 
control. The RCA types WO-58A and WO-79A are ideally 
suited for this purpose. 

Signal Generator to provide the following frequencies with 
crystal accuracy. 

(a) Intermediate frequencies 

19.75 mc. adjacent channel picture trap 

21.25 mc. sound if and sound traps 

22.05 and 24.75 mc. cony, and first pis il trans. 

25.9 mc. second picture i-f transformer 

24.6 mc. fourth picture i-f transformer 

22.0 mc. third picture i-f transformer 

22.5 mc. fifth picture if transformer 

25.75 mc. picture carrier 

27.25 mc. adjacent channel sound trap 

(b) Radio frequencies 

Picture Sound 
Channel Carrier Carrier 
Number Freq. Mc. Freq. Mc. 

2     55.25  59.75 

3  61.25  65.75 

4  67.25  71.75 

5  77.25  81.75 

6  83.25  87.75 

7 175.25 179.75 

8 181.25 185.75 

9 187.25 191.75 

10  193.25 197.75 

11  199.25 203.75 

12 205.25 209.75 

13 211.25 215.75 

(c. Output on these ranges should be adjustable and at least 
.1 volt maximum. 

Heterodyne Frequency Meter with crystal calibrator if the 
signal generator is not crystal controlled. 

Electronic Voltmeter of Junior -VoltOhmyst- type and a high 
voltage multiplier probe for use with this meter to permit 
measurements up to 10 kv. 

Service Precautions. If possible, the chassis should be 
serviced without the kinescope. However, if it is necessary 
to view the raster during servicing, make sure the kinescope 
retaining strap is secure, and the yoke cushion is up firmly 
against the flare of the tube. 

CAUTION: Do not short the kinescope second-anode lead. 
Its short circuit current is approximately 3 ma. This represents 
approximately 9 watts dissipation and a considerable over-
load on the high- voltage filter resistor 11189. 

PROCEDURE 

Adjustments Required.--Normally, only the r-f oscillator line 

will require the attention of the service technician. All other 
circuits are either broad or very stable and hence will seldom 
require re- adjustment. 

The oscillator line is relatively non-critical. When oscillator 

tubes are changed. in all probability it will be necessary to 
adjust only C6 in order to bring the entire line into adjustment. 

ORDER OF ALIGNMENT.-When a complete receiver align-

ment is necessary, it can be most conveniently performed in 
the following order: 

(1) Sound discriminator 

(2) Sound i-f transformers 

(3) Picture i-f traps 

(4) Picture if transformers 

SOUND DISCRIMINATOR 
erator for approximately . 1 

nect it to the second sound 

(5) R-F and converter lines 

(6) R-F oscillator line 

(7) 4.5 mc. video trap 

(8) Sensitivity check 

ALIGNMENT.-- Set the signal gen 

volt output at 21.25 mc. and con-
i-f grid. 

Detune T113 secondary (bottom). 

Set the -VoltOhmyst- on the 3-volt scale. 

Connect the meter, in series with a one-megohm resistor, to 
the junction of diode resistors 11203 and 11204. 

Adjust the primary of T113 (top) for maximum output on the 
meter. 

Connect the -VoltOhmyst - to the junction of C183 and 11203. 
Adjust T113 secondary (bottom). It will be found that it is 

possible to produce a positive or negative voltage on the meter 

dependent upon this adjustment. Obviously to pass from a 
positive to a negative voltage, the voltage must go through 
zero. T113 (bottom) should be adjusted so that the meter in-

dicates zero output as the voltage swings from positive to 

negative. This point will be called discriminator zero output. 

Connect the sweep oscillator to the grid of the second sound 
i-f amplifier. 

Adjust the sweep band width to approximately 1 mc. with 

he center frequency at approximately 21.25 mc. and with 

an output of approximately . 1 volt. 

Connect the oscilloscope to the junction of C183 and R203. 

The pattern obtained should be similar to that shown in Figure 
13. If it is not, adjust T113 (top) until the wave form is sym-
metrical. 

The peak to peak band width of the discriminator should be 

approximately 350 kc. and the trace should be linear from 

21.175 mc. to 21.325 mc. 

SOUND I-F ALIGNMENT.- Connect the sweep oscillator to 

the first sound if amplifier grid. 

Connect the oscilloscope to the second sound if grid return 

(terminal A of T112) in series with a 33,000-ohm isolating 

resistor. 

Insert a 21.25 mc. marker signal from the signal generator 

into the first sound if grid. 

Adjust T112 (top and bottom) for maximum gain and sym-

metry about the 21.25 mc. marker. The pattern obtained should 

be similar to that shown in Figure 14. 

The output level from the sweep should be set to produce 

approximately .3 volt peak-to-peak at the second sound i-f 

grid return when the final touches on the above adjustment 
are made. It is necessary that the sweep output voltage 
should not exceed the specified values otherwise the response 
curve will be broadened, permitting slight misadjustment to 
pass unnoticed and possibly causing distortion on weak 
signals. 

The band width at 713° response from the first sound i-f 

grid to the second i-f grid should be approximately 200 kc. 
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PICTURE I-F TRAP ADJUSTMENT. Connect the "Volt. 
Ohmyst" to the junction of R135 and C190. 

Remove the 6SN7GT AGC Amplifier tube V107. Connect a 
250,000 ohm potentiometer between pins 5 and 6 of the V107 
socket. Adjust the potentiometer until the "VoltOhmyst" reads 
approximately - 12 volts. 

Set the channel switch to the blank position between chan. 
nels number 2 and 13. 

Connect the "VoltOhmyst" across the picture detector load 
resistor R119. Under this condition, both leads of the meter 
are at approximately - 120 volts. In making this connection, 
care should be taken not to touch the case of the meter or to 
permit the meter case to become grounded. 

Connect the output of the signal generator to the grid of the 
converter tube V2. To do this, remove the tube from the socket 
and fashion a clip by twisting one end of a small piece of 
wire around pin number 1. Replace the tube in the socket 
leaving the end of the wire protruding from under the tube. 
Connect the signal generator to this wire through a 1,500 mmf 
capacitor keeping the leads as short as possible. 

Set the generator to each of the following frequencies and 
with a thin fiber screwdriver tune the specified adjustment for 
minimum indication on the "VoltOhmyst." In each instance 
the generator should be checked against a crystal calibrator 
to insure that the generator is exactly on frequency. 

(1) 21.25 mc. - 1103 (top) 

12) 21,25 mc. 1105 (top) 

(3) 27.25 mc.-T102 (top) 

(4) 27.25 mc.-T104 (top) 

(5) 19.75 mc. -T106 (top) 

(6) 19.75 mc. -T101 (top) 

In the above transformers using threaded cores, it is possible 
to run the cores completely through the coils and secure two 
peaks or nulls. The correct position is with the cores in the 
outside ends of the coils. If the cores are not in the correct 
position, the coupling will be incorrect and it will be impossible 
to secure the correct response. 

PICTURE IF TRANSFORMER ADJUSTMENTS.--Set the sig. 
nal generator to each of the following frequencies and peak 
the specified adjustment for maximum indication on the " Volt. 
Ohmyst." During alignment, reduce the input signal if neces-
sary to prevent overloading. 

22.5 mc.--T106 (bottom) 

24.6 mc. T104 (bottom) 
22.0 mc.- -T103 (bottom) 

25.9 mc. T102 (bottom) 

Ti and T101 are coupled by a link and in combination con-
stitute an overcoupled transformer. The characteristics of such 
a transformer are such that it is impossible to adjust it to a 
single frequency. 

To sweep align Tl and T101, connect a 330-ohm composition 
resistor across the primary coils of T102, T103, T104 and T106. 

Connect the "VoltOhmyst" to the junction of R135 and C190. 
Adjust the 250,000-ohm variable resistor for -2.0 volts on the 
meter. 

Connect the oscilloscope to the plate of the first video ampli-
fier, pin 1 of V106. 

Connect a sweep generator to the converter grid through a 
1,500 mmf capacitor. Set the generator to sweep from 20.0 
mc. to 30.0 mc. and adjust the output to provide a 4-volt peak. 
to-peak signal on the scope. 

Connect the signal generator loosely to the converter grid 
and tune it to provide markers at 22.05 mc. and 24.75 mc. 

Adjust Tl (top) and 1101 (bottom) to obtain the response 
shown in Figure 15. The T1 core must penetrate to the 
terminal.board end of the coil in order to obtain the correct 
response. 

Remove the 330-ohm resistors from across T102, T103. T104 
and 1106. 

Adjust the 250,000-ohm potentiometer for a 15.volt peak-to-

peak signal at the plate of the first video amplifier. The bias 
as measured by the "VoltOhmyst" should be - 12.0 volts or 
less. 

ALIGNMENT PROCEDURE 

Observe and analyze the response curve obtained. The re-
sponse will not be ideal and the i-f adjustments must be re-
touched in order to obtain the desired curve. See Figure 16. 

On final adjustment the picture carrier marker must be at 
approximately 45°. response. The curve must be approxi-
mately flat topped, with the 22.1 mc. marker at approxi-
mately 95% response and the 25.0 mc. marker below 
90°. response. A 26.5 mc. marker must fall between 5 and 
10% response. 

The most important consideration in making the i-f adjust-
ments is to get the picture carrier at the 45°o response point. 
lf the picture carrier operates too low on the response curve, 
loss of low frequency video response, of picture brilliance, of 
blanking, and of sync may occur. If the picture carrier op. 
erates too high on the response curve, the picture becomes 
smeared. In making these adjustments, care should be taken 
to see that no two transformers are tuned to the same fre-
quency as if oscillation may result. 

Remove the converter tube and take off the clip to pin num-
ber 1. Replace the tube in the socket. 

Picture I-F Oscillation. If the receiver will operate without 
oscillating with the test equipment disconnected but breaks 
into oscillation or becomes unstable with the equipment con-
nected, it may become necessary to establish a ground plane. 
Cover the test bench with a sheet of copper and set the chas-
sis on the sheet. Set all the test equipment except the " Volt. 
Ohmyst" on the sheet and bond or bypass them to it. A 
Junior "VoltOhmyst" should not be bonded to the sheet since 
the negative test probe is not always connected to ground 
during alignment. If the receiver is badly misaligned and two 
or more of the if transformers are tuned to the same f re 
quency, the receiver may fall into i-f oscillation. I-F oscilla-
tion shows up as a voltage across the picture detector load 
resistor that is unaffected by r-f signal input. If such a condi. 
tion is encountered, it is sometimes possible to stop oscillation 
by adjusting the transformers approximately to frequency by 
setting the adjustment cores of T101, 1102. T103. 1104, 1105 
and T106 to be approximately equal to those of another re-
ceiver known to be in proper alignment. If this does not have 
the desired effect, it may now be possible to stop oscillation 
by increasing the grid bias. If so, it should then be possible 
to align the transformers by the usual method. Once aligned 
in this manner, the i-f amplifier should be stable with reduced 
bias. 

If the oscillation cannot be stopped in the above manner, 
shunt the grids of the first three pix i-1 amplifiers to ground 
with 1.000 mmf. capacitors. Connect the signal generator to 
the fourth pix i-f grid and align T106 to frequency. Progres-
sively remove the shunt from each grid and align the plate 
coil of that stage to frequency. 

If this does not stop the oscillation, the difficulty is not due 
to i-f misalignment as the i-f section is stable when properly 
aligned. Check all if by-pass condensers, transformer shunt-
ing resistors, tubes, socket voltages. etc. 

ANTENNA. R.F AND CONVERTER LINE ADJUSTMENT. In 
order to align the r-f tuner, it will first be necessary to set the 
channel- 13 oscillator to frequency. The shield over the bottom 
of the r- f unit must be in place when making any adjustments. 

The channel- 13 oscillator may be aligned by adjusting it to 
beat with a crystal- calibrated heterodyne frequency meter, or 
by feeding a signal into the receiver at the r-f sound carrier 
frequency and adjusting the oscillator for zero output from the 
sound discriminator. In this latter case the sound discriminator 
must first have been aligned to exact frequency. Either method 
of adjustment will produce the same results. The method used 
will depend upon the type of test equipment available. Re-
gardless of which method of oscillator alignment is used, the 
frequency standard must be crystal controlled or calibrated. 

If the receiver oscillator is to be adjusted by the heterodyne 
frequency meter method, couple the meter probe loosely to the 
receiver oscillator. 

If the receiver oscillator is adjusted by feeding in the r-f 
sound carrier signal, connect the signal generator to the re-
ceiver antenna terminals. Connect the "VoltOhmyst" to the 
sound discriminator output (junction of C183 and R203). 

Set the receiver switch to 13. 

Adjust the frequency standard to the correct frequency 
(237 mc. for heterodyne frequency meter or 215.75 mc, for 

the signal generator). 

Set the fine tuning control to the middle of its range. 

Adjust C6 for an audible beat on the heterodyne frequency 

meter or zero voltage from sound discriminator. 

Now that the channe1.13 oscillator is set to frequency, we 
may proceed with the r-f alignment. 

Connect the "VoltOhmyst" to the junction of R135 and C197. 

Adjust the 250K pot. for -3.5 volts on the meter. 

Remove the first pix i-f amplifier tube V101. 

Connect the oscilloscope to the test connection at R13 in 
the r-f tuning unit. 

Connect the r-f sweep oscillator to the receiver antenna 

terminals. The method of connection depends upon the out-
put impedance of the sweep. The P102 connections for 300-

ohm balanced or 72-ohm single-ended input are shown in 

the circuit diagram in Figure 74. If the sweep oscillator has a 
50-ohm single-ended output, 300-ohm balanced output can be 

obtained by connecting as shown in Figure 8. 

SO OHM 

UNBALANCED 

SWEEP OUTPUT 

CABLE 

MS 227 

Figure 8-Unbalanced Sweep Cable Termination 

Connect the signal generator loosely to the receiver antenna 

terminals. 

Since channel 7 has the narrowest response of any of the 

high frequency channels, it should be adjusted first. 

Set the receiver channel switch to channel 7. 

Set the sweep oscillator to cover channel 7. 

Insert markers of channel 7 picture carrier and sound carrier, 

175.25 mc. and 179.75 mc. 

Adjust C10 and C14 until the curve falls symmetrically 

between the sound and picture carrier markers. Adjust C11 

to give the proper bandwidth. Roughly peak L6 in conjunction 

with slight adjustments of C10 and C14 for a flat-topped 

response curve with the sound and picture carriers at 90% 

to 95% response points on this curve. See Figure 17, channel 7. 

Switch to channel 12 and adjust L6 for maximum response 

and minimum top slope of the curve. 

Check the response of channels 7 through 13 by switching 
the receiver channel switch, sweep oscillator and marker 
oscillator to each of these channels and observing the response 
obtained. See Figure 17 for typical response curves. It should 
be found that all these channels have the proper shaped 
response with the markers above 80% response. If the 
markers do not fall within this requirement on one or more 
high frequency channels, since there are no individual channel 
adjustments, it will be necessary to readjust L6, C10, CI 1 
and C14, and possibly compromise some channel slightly in 
order to get the markers up on other channels. Normally, 
however, no difficulty of this type should be experienced since 
the higher frequency channels are comparatively broad and 
the markers easily fall within the required range. 

Channel 6 is next aligned in the same manner. 

Set the receiver to channel 6. 

Set the sweep oscillator to cover channel 6. 

Set the marker oscillator to channel 6 picture and sound 
carrier frequencies. 

Adjust L9, L13, L66, and C12 for an approximately flat-
topped response curve located symmetrically between the 
markers. L9. L13 and L66 are the center frequency adjust-
ments. C12 is the band-width adjustment. 

MODEL TA129, 
Ch. KCS41A-1 

Check channels 5 down gizaugh channel 2 by switching 
the receiver, sweep oscillator and marker oscillator to each 
channel and observing the response obtained. In all cases, 
the markers should be above the 80% response point. If 
this is not the case, L9, L13, L66 and C12 should be retouched. 
On final adjustment, all channels must be within the 80% 
specification. 

Disconnect the 250K pot., and replace V107 and V101. 

Following an r-f alignment, the oscillator alignment must be 
checked. 

R-F OSCILLATOR LINE ADJUSTMENT. The r-f oscillator 
line may be aligned by adjusting it to beat with a crystal 
calibrated heterodyne frequency meter, or by feeding a signal 
into the receiver at the r-f sound carrier frequency and adjust-
ing the oscillator for zero output from the sound discriminator. 
In this latter case the sound discriminator must first have been 
aligned to exact frequency. Either method of adjustment will 
produce the same results. The method used will depend upon 
the type of test equipment available. 

Regardless of which method of oscillator alignment is used, 
the frequency standard must be crystal controlled or calibrated. 
II the receiver oscillator is to be adjusted by the heterodyne 
frequency meter method, the calibration frequency listed under 
R-F Osc. Freq. must be available. 

If the receiver oscillator is adjusted by feeding in the r-f 
sound carrier frequency, the frequencies listed under Sound 
Carrier Freq. must be available. 

Receiver R-F Sound Channel 
Channel R-F Osc. Carrier Oscillator 
Number Freq. Mc. Freq. Mc. Adjustment 

2  81  59.75 L24 

3  87  65.75 L23 

4  93  71.75 L22 

5 103  81.75 L21 

6 109  87.75 L31 
7 201 179.75 L19 

8 207 185.75 L18 

9 213 191.75 L17 

10 219 197.75 L16 

11 225 203.75 L15 
12 231 209.75 L14 

13 237 215.75 C6 

If the heterodyne frequency meter method is used, couple 
the meter probe loosely to the receiver oscillator. 

If the r-f sound carrier method is used, connect the -Volt-
Ohmyst- to the sound discriminator output (junction of C183 
and R203) and connect the signal generator to the receiver 
antenna terminals. The order of alignment remains the same 
regardless of which method is used. 

If the r-f unit is removed from the receiver for service and is 
aligned separately, the shield over the bottom of the r-f unit 
must be in place when making adjustments. 

Since lower frequencies are obtained by adding steps of 
inductance, it is necessary to align channel 13 first and con-
tinue in reverse numerical order. 

Set the receiver channel switch to 13. 

Adjust the frequency standard to the correct frequency (237 
mc, for heterodyne frequency meter or 215.75 mc, for the 
signal generator). 

Set the fine tuning control to the middle of its range while 

making the adjustment. 

Adjust C6 for an audible beat on the heterodyne frequency 
meter or zero voltage from sound discriminator. Oscillator 
adjustments Li and L2 shown on the schematic are factory 

control adjustments and should not be touched in the field. 

Switch the receiver to channel 12. 

Set the frequency standard to the proper frequency as 
listed in the alignment table. 

Adjust L14 for indications as above. 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator trimmer for the speci-
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ALIGNMENT PROCEDURE 
fled indication. It should be possible to adjust the oscillator 

to the correct frequency on all channels with the fine tuning 

control in the middle third of its range. 

'After the oscillator has been set on all channels, start back 
at channel 13 and recheck to make sure that all adjustments 
are correct. 

AGC THRESHOLD ADJUSTMENT.—The AGC threshold ad-

justment can be made by the method outlined in the Installa-
tion Instructions. However, a more accurate adjustment can 
be obtained by the use of an oscilloscope. 

Tune in as station and advance the picture control to the 

maximum clockwise position. Connect the low capacity probe 
from the oscilloscope to the plate of the first video amplifier, 

pin 1 of V106. Adjust the oscilloscope to observe the horizontal 
sync pulse. 

Turn the AGC threshold control R138 fully clockwise, then 
slowly counter-clockwise. As the control is turned counter-
clockwise, the receiver gain will increase slowly, increasing 

the size of the pattern on the oscilloscope. R138 should be 

turned counter-clockwise until the receiver begins to overload 

as indicated by clipping of the sync. The control should be 
left in the maximum gain position in which no clipping of 

sync is obeerved. See Figure 18 for proper waveforms. 

HORIZONTAL OSCILLATOR ADJUSTMENT.—Normally, the 
adjustment of the horizontal oscillator is not considered to 

be a part of the alignment procedure, but since the oscillator 
waveform adjustment requires the use of an oscilloscope, it 

can not be done conveniently in the field. The waveform ad-
justment is made at the factory and normally should not re-

quire readjustment in the field. However, the waveform ad-

justment should be checked whenever the receiver is aligned 
or whenever the horizontal oscillator operation is improper. 

Horizontal Frequency Adjustment.—With a clip lead, short 

circuit the coil between terminals C and D of the horizontal 
oscillator transformer T109. Tune in a television station and 
sync the picture if possible. 

A.—Turn the borizontal hold control R173 to the extreme 
clockwise position. Adjust the 1109 Frequency Adjustment 

(under the chassis) so that the picture is just out of sync and 

the horizontal blanking appears in the picture as a vertical bar. 
The position of the bar is unimportant. 

B.—Turn the hold control approximately one quarter of a 
turn from the extreme clockwise position and examine the 
width and linearity of the picture. If picture width or linearity 

is incorrect, adjust the horizontal drive control C153B, the 

width controls, and the linearity control L111 as outlined on 
page 4 until the picture is correct. If C153B was adjusted, 
repeat step A above. 

Horizontal Locking Range Adjustment.—Turn the horizontal 
hold control fully counter-clockwise. Momentarily remove the 
signal by switching off channel then back. Slowly turn the 
horizontal hold control clockwise and note the least number 

of diagonal bars obtained just before the picture pulls into 
sync. 

If more than 9 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C153A 
slightly clockwise. If less than 7 bars are present, adjust 
C153A slightly counter-clockwise. Turn the horizontal hold 

control counter-clockwise, momentarily remove the signal and 
recheck the number of bars present at the pull-in point. 

Repeat the procedure until 7 to 9 bars are present. 

Horizontal Oscillator Waveform Adjustment.—Remove the 
shorting clip from terminals C and D of T109. Turn the hori-

zontal hold control to the extreme clockwise position. With 
a thin fibre screwdriver, adjust the Oscillator Waveform Ad-

justment Core of 1109 (on the outside of the chassis) until 
the horizontal blanking bar appears in the raster. 

A.— Connect the low capacity probe of an oscilloscope to 

terminal C of T109. Turn the horizontal hold control one 
quarter turn from the clockwise position so that the picture 
is in sync. The pattern on the oscilloscope should be as shown 

in Figure 19. Adjust the Oscillator Waveform Adjustment 
Core of T109 until the two peaks are at the same height. 

During this adjustment, the picture must be kept in sync by 
readjusting the hold control if necessary. 

This adjustment is very important for correct operation of 
the circuit. If the broad peak of the wave on the oscilloscope 

is lower than the sharp peak, the noise immunity becomes 

poorer, the stabilizing effect of the tuned circuit is reduced 
and drift of the oscillator becomes more serious. On the 

other hand, if the broad peak is higher than the sharp peak, 

the oscillator is overstabilized, the pull-in range becomes 
inadequate and the broad peak can cause double triggering 

of the oscillator when the hold control approaches the clock-
wise position. 

Remove the oscilloscope upon completion of this adjustment. 

Check of Horizontal Oscillator Adiustments.—Set the hori-
zontal hold control to the full counter-clockwise position. 
Momentarily remove the signal by switching off channel then 
back. Slowly turn the horizontal hold control clockwise and 
note the least number of diagonal bars obtained just before 
the picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C153A 
slightly clockwise. If less than 3 bars are present, adjust 
C153A slightly counter-clockwise. Turn the horizontal hold 
control counter-clockwise, momentarily remove the signal and 
recheck the number of bars present at the pull-in point. 
Repeat this procedure until 3 bars are present. 

Turn the horizontal hold . control to the maximum clockwise 
position. The picture should be just out of sync to the extent 
that the horizontal blanking bar appears as a single vertical 
or diagonal bar in the picture. Adjust the 1109 Frequency 
Adjustment until this condition is fulfilled. 

4.5 MC VIDEO TRAP.—With a strong input from a station, 
detune the receiver from the correct fine tuning point. With 
a very short clip lead, short the trap winding of 1103. Ob-
serve the picture for the appearance of a 4.5 mc. beat. If 
the beat appears in the picture, adjust L110 until the beat is 
eliminated. 

SENSITIVITY CHECK.— A comparative sensitivity check can 
be made by operating the receiver on a weak signal from 
a television station and comparing the picture and sound 
obtained to that obtained on other receivers under the same 
conditions. 

This weak signal can be obtained by connecting the shop 
antenna to the receiver through a ladder type attenuator pad. 
The number of stages in the pad depends upon the signal 
strength available at the antenna. A sufficient number of 
stages should be inserted so that a somewhat less than 
normal contrast picture is obtained when the picture control 
is at the maximum clockwise position. Only carbon type 
resistors should be used to construct the pad. 

RESPONSE CURVES.—The response curves shown on page 
14 and referred to throughout the alignment procedure were 
taken from a production set. Although these curves are 
typical, variations can be expected. 

The response curves are shown in the classical manner 
of presentation, that is with "response up" and low frequency 
to the left. The manner in which they will be seen in a 
given test set-up will depend upon the characteristics of the 
oscilloscope and the sweep generator. The curves may be 
seen inverted and/or switched from left to right depending 
on the deflection polarity of the oscilloscope and the phasing 
of the sweep generator. 

ALIGNMENT TABLE.—Both methods of oscillator alignment 
are presented in the alignment table. The service technician 
may thereby choose the method to suit his test equipment. 

Figure 9—Top Chassis Adjustments 

Figure 10—Bottom Chassis Adjustments 
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Figure 11—Test Connection Points 

OSCILLATOR ADJUSTMENT FOR CHANNEL 13 IS ON 
TOP OF R- F UNIT AND CNANNF1 6 IS ON SIDE. 

Figure 12—R-F Oscillator Adjustments 
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Figure 17—R-F Response 
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Figure 18—AGC Threshold Adjustment Waveforms 
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Figure 19—Horizontal Oscillator Waveforms 

MODEL TA12(,-; , 

R
A
D
I
O
 
C
O
R
P
O
R
A
T
I
O
N
 
O
F
 
A
M
E
R
I
C
A
 
T
V
 P
A
G
E
 

© John F. Rider 
‘Amow. 



ALIGNMENT TABLE 

NMENT PROCEDURE BEGINNING ON PAGE 8 SHOULD BE READ BEFORE ALIGNMENT BY USE OF THE TABLE IS ATTEMPTED 
--- --------- ---

SIGNAL 
GEN. 
FREQ. 
MC. 

CONNECT 
SWEEP 

GENERATOR 
TO 

SWEEP 
GEN. 
FREQ. 
MC. 

CONNECT 
OSCILLOSCOPE 

TO 
- 

CONNECT 
'VOLTOHMYST 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST 
REFER 
TO STEP 

No. 

CONNECT 
SIGNAL 

GENERATOR 
TO 

I 
DISCRIMINATOR AND SOUND IF ALIGNMENT 

1 Ind sound 1-t grid 
(pin I. V117) 

21.25 
.1 volt 
output 

Not used Not used In series with 1 
meq. to junction 
of 5203 6 5204 

- 

Detune 7113 (bot.) 
Adjust 1113 ( top) 
for max. on meter 

Fig. • 
Fig. 10 
Fig. II 

., " " " lunct. of C183 6 
11203 

Meter on 3 volt 
scale 

T113 (bottlom) for 
zero on meter 

Fig. 10 
Fig. II 

" 
--

2nd sound i-f grid 
(pin 1..V117) 

21.25 
center 
1 inc. 
wide 

.1 tr. out 

Junction of C183 
6 11203 

Not used Check for symmetrical rellimmen 
waveform (positive 6 negative). It 
not equal. adiust 7113 (top) until 
they are equal. 

Fla. 11 
Fig. 13 

4 let sound i-1 grid 
(pin 1. V116) 

21.25 
reduced 
output 

1st sound i-f grid 21.25 
reduced 
output 

Terminal A. T112 
in series with a 

33.000 ohm 
resistor 

" Sweep output re 
duced to provide 
.3 volt p to -p on 
scone 

- -- - 

T112 (top 6 bot.) 
for max, gain and 
Symmetry at 21.2$ 
mc. 

Fig. II 
Fig. 10 
Fig. 11 
Ti,. 14 

PICTURE I-F AND TRAP ADJUSTMENT 

Junction of 5135 
6 CI90 

- -- -- 
5 Not used Not used Not used Remove V107.Con- 

nect potentiometer 
between pins 5 6 
8 of VIO? socket 

Adlue pet. tor-1 
meter reading of 
-12.0 volts 

Fig. 11 

- I rig. 8 8 Converter grid 
(pin 1. V2) 

21.25 " 

. 

Across R119 Meter on 3 volt 
scale. Receiver 
between 2 and 13 

7103 (100 for 
min. on meter 

7 " 21.25 " 7105 (MP) for 
min. 

8 " 27.25 " T102 (top) for 
min. 

" 

27.25 " " 7104 (top) tor 
min. 

el 

10 . 19.75 " 7103 (top) for 
min. 

" 

11 " 19.75 7101 (top) for 
min. 

" 

12 22.5 
. " 7106 (bottom) for 

max. on meter 
Fig. 10 

13 24.8 7104 (bottom) for 
max. 

" 

14 22.0 .. 7103 (bottom) for 
max. 

« 

15 
.. 25.9 " T102 (bottom) for 

max. 

II 

16 " 22.05 
24.75 

Converter 
grid 
(Pin I, V2) 

Sweep- 
ing 
20 to 
30 me. 

Pin 1, V108 Junction of R135 
6 CI90 

Shunt 330 ohms 
across pry,. 7102, 
7103. 7104, T108. 
Set bias -2 V. Set 
swp. gen. for 4 V. 
P-P on scope. 

Adjust TI (top) 
and 1101 (bot- 
tom' for proper 
response 

Fig. 9 
Fig. 10 
Fig. 15 

17 " " " " Remove shunt re- 
sistors. Set bias 
to give 15 volts 
P to P on scope. 

Adjust T1 (MP). 
T101, 1102, 7103. 
7104, 1106 (bot.) 
for proper amp. 

Fig. 9 
Fig. 10 
Fig. 16 

ANTENNA, R-F AND CONVERTER LINE ALIGNMENT 

18 

IS 

Antenna 
terminals 

215.75 Not used Not used Junction of C183 
8, 5203 for signal 
gen, method only 

Fine tuning can- 
tared. Receiver on 
channel 13. Het. 
erodyne meter 
coupled to oscil-
lator if used. 

CS for zero on 
meter or beat on 
het. frog. meter 

Fig. II 
Fig. 11 

Junction of R135 
6 CI97 

Remove V101 Potentiometer for 
-3.5 volts on meter 

Fig. 9 
Fig. 11 

20 Antenna 
terminal 
(loosely) 

175.25 
6 

179.75 

Antenna 
terminals 
(see text for 
precaution) 

Sweep- 
ing 

channel 
7 

Test 
Connection R13 

Not used Receiver on chan- 
nel 7 

L6, CIO, CI I 6 
CI4 for flat top 
response between 
markers. Markers 
above 90%. 

Fig. 9 
Fig. 10 
Fig. 17 

(7) 

21 205.25 
209.75 

channel 
12 

" Receiver on chan- 
nel 12 

1.6 for max. re- 
sponse and min. 
slope of top of 
curve. 

Fig. 9 
Fig. 17 

(12) 

22 175.25 
179.75 

channel 
7 

Receiver on chan- 
eel 7 

Check to see that 
response is as 
above 

Fig. 17 
(7) 

23 

- _ 

24 
- 

" 181.25 
185.75 

channel 
11 

Receiver on chan. 
nel 8 

.. Fig. 17 
(8) 

187.25 
191.75 

channel 
O 

Receiver on chan- 
nel 8 

" Pia. 17 
(9) 

25 .. 
193.25 
197.75 

" channel 
10 

Receiver on chan- 
ne! 10 

Fig. 17 
(10) 

MODEL TA129, 
Ch. KCS41A-1 

STEP 
No. 

CONNECT 
SIGNAL 

GENERATOR 
TO 

SIGNAL 
GEN. 
FHB. 
MC. 

CONNECT 
SWEEP 

GENERATOR 
TO 

SWEEP 
GEN. 

FREQ. 
MC. 

CONNECT 
OSCILLOSCOPE 

TO 

CONNECT 
"VOLTOHMYST" 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST 
REFER 
TO 

28 

7 

ANTENNA, R-F AND CONVERTER LINE ALIGNMENT (Cont'd) 

199.25 
203.75 

channel 
11 

" " Receiver on chan- 
nel 11 

Fig. 17 
(11) 

" 205.25 
209.75 

" channel 
12 

" " Receiver on chan- 
nel 12 

" Fig. 17 
(12) 

28 . 211.25 
215.75 

channel 
15 

" Receiver on dace 
nil 13 

Fig. 17 
(13) 

29 If the response on any channel (steps 22 through 28) is below 80% at either marker, switch to that channel and adjust 1.8, CIO, C11 6 C14 to 
pull response up on that channel. Then recheck steps 22 through 28. 

30 Antenna 
terminals 
(loosely) 

83.25 
57.73 

Ant. terminals 
(see text for 
precaution) 

Sweep- 
lag 

chem. 6 

Test 
Connection 1113 

Not used Receiver on chan- 
nil 8 

L9, L13, LIS 6 Fig. 17 
C12 for response (6) 
as above 

31 « 77.25 
81.75 

" channel 
5 

.' « 
- 

Receiver on chan- 
nil 5 

Check to see that Fig. 17 
response is as (5) 
above 

32 87.25 
71.75 

channel 
4 

.., . Receiver on chan- 
net 4 

" Fig. 17 
(4) 

33 81.25 
65.75 3 

. ., Receiver on chan- 
nel 3 

. Fig. 17 
(3) 

34 55.25 
59.75 

II channel 
2 

" . Receiver on chan- 
nil 2 

. Fig. 17 
(2) 

35 It the response on any channel (steps 31 through 34) is below 80% at either marker, switch to that channel and adjust L9, L13, 166 
pull response up on that channel. Then recheck steps $0 through 34. Disconnect the bias pot. and replace V101 and VIO?. 

6 C12 to 

R-F OSCILLATOR ALIGNMENT 

STEP 
No. 

CONNECT 
SIGNAL 

GENERATOR 
TO 

SIGNAL 
GEN. 
FREQ. 
MC. 

CONNECT 
HETERODYNE 
FREQ. METER 

TO 

HET. 
METER 
FREQ. 
MC. 

CONNECT 
OSCILLOSCOPE 

TO 

CONNECT 
"VOLTORMYST" 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST 
REFER 
To 

38 Antenna 
terminals 

215.75 Loosely coupled 
to ef ose. 

237 Not used Junction of CI83 
6 5203 for sig. 
gen, method only 

Fine tuning nee 
tired. Receiver on 
channel 13 

C8 for zero on Fig. 9 
meter or beat on Fig. 11 
het. keg. meter 

37 209.75 . 231 " Rec. on chan. 12 L14 as above Fig. 12 

38 " 203.75 " 225 Rec. on chan. 11 LIS as above " 

Cl 197.75 219 " Rec, on chan. 10 116 as above " 

40 191.75 213 » " Rec. on chap. 9 117 as above 

41 185.75 " 207 " Rec. on chan. 8 1.18 as above " 

42 179.75 201 " Rec. on chart. 7 LI9 as above 

43 87.75 " 109 " Rec. on chan. 6 131 as above Fig. 10 

44 " 81.75 " 103 " Rec. on chan. ' 5 121 as above Fig. 12 

45 . 71.75 » 93 . .. Rec, on chan. 4 122 as above " 

48 85.75 87 Rec, on chan. 3 123 as above " 

47 . 59.75 " 81 " Rec. on chan. 2 124 as above 

48 Repeat steps 36 through 47 as a check. 

AGC THRESHOLD ADJUSTMENT 

49 Not used Not used Pin I. V108 Not used Tune in station, turn pix control Fig. 11 
clockwise. Adius 11138 for max. Fig. 18 
gain without clipp ng sync on scope. 

• HORIZONTAL OSCILLATOR ADJUSTMENT 

50 Short circuit terminals C and D of T109. Tune in a station. 

Si Turn hold control fully clockwise. AdJust T109 Frequency Adjustment until horizontal blanking bar appears in the picture. 

52 Turn hold control 1/4 turn from clockwise to sync picture. Adjust width controls as outlined on page 4, linearity (1.111) and drive (C1535) controls 
until picture is correct. Repeat step 51. 

53 Turn hold control fully counter-clockwise. Momentarily remove signal. Turn hold control slowly clockwise. Note least number of bars before 
pull-in. Adjust Locking Control (CI53A) for 7 to 9 bar pull-in. 

54 Remove clip from terminals C and D of 7109. Turn hold control fully clockwise. Adjust T109 Oscillator Waveform Adjustment until horizontal 
blanking bar appears in picture. 

55 Connect low capacity probe of oscilloscope to terminal C of TI09. Turn hold control V4 turn 
form Adjustment until broad and sharp peaks of wave on oseilloskope are same height. Keep picture 
ment. Remove oscilloscope. 

7109 Oscillator Wave-
hold control during adjust-

from clockwise. Adjust 
in sync with 

58 Turn hold control fully counter-clockwise. Momentarily remove signal. Turn hold control slowly clockwise. Note least number of bars before 
pull-in. Adjust Locking Range Control (CI53A) for 3 bar pull-in. 

57 Turn hold control fully clockwise. Adjust T109 Freq. Adjustment until horizontal blanking appears as single vertical or diagonal bar in pie. 

4.5 MC VIDEO TRAP ADJUSTMENT _ 

58 Tune in a strong station. Short T103 trap. If a 4.5 me. beat appears in picture adlust 4.5 me. trap (L110) until beat is eliminated. 

SENSITIVITY CHECK 

59 Connect antenna to receiver through attenuator pad to provide weak signal. Compare the picture and sound obtained to that obtained on other 
receivers under the same conditions. 
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RADIO ALIGNMENT PROCEDURE SERVICE SUGGESTIONS 

PSI. 

If any lead dressing is necessary, it should be done before aligning the receiver. When making a complete alignment follow 
the table below in sequence. If only a portion of the circuit is to be aligned select the portion required and follow with the re-
maining steps in the section. Any adjustments made on the 455 kc. I-F's make it necessary to adjust the 10.7 mc. I-F's. 

"AM" R-F-I-F ALIGNMENT 
Test-Oscillator.-For all alignment operations, connect low side of the test-osc. to the receiver chassis, and keep the osc. output 

as low as possible to avoid a-v-c action. Output Meter.-Connect the meter across the speaker voice coil, and turn the receiver 
volume control to max. 

Steps 
Connect the High Side of Tune Test Osc. 

the Teat. Osc, to-- to 

1 

Turn Radio 
Function Switch 

Dial to-

Low Freq. end 
of Dial 

Antenna terminal in series 455 kc. 
with .01 mfd. Modulated 

2 

3 

4 

Ant, terminal through 
dummy ant. of 200 mmfs. 

AM 

1,620 kc. AM 

1,400 kc. AM 

600 kc. AM 

5 Repeat steps 2, 3 and 4 for maximum output. 

Min. capacity 

Tune to signal 

600 kc. 

Adjust the following 

tTop and bot, cores of 1301 and 1302. 
(For max. voltage across voice coil.) 

Osc. C308 for maximum output. 

Ant. C304 for maximum output. 

Ose. L306 and Ant. L303. 

Use alternate loading. Connect an 18,000-ohm resistor across the primary to load the plate winding while the grid winding of the 
same transformer is being peaked. Then load the grid winding with the 18,000-ohm resistor while the plate winding is being peaked. 

Connect 

Steps 

RATIO DETECTOR ALIGNMENT 
probe of "VoltOhmyst" to negative side of C328 and low side to chassis. Connect output meter across speaker voice coil. 

Connect the High side of Tune Test Osc. Radio Dial 
Adjust the Test. Osc, to- to- Tuned to-Function Switch 

6 

7 

Pin No. 1 of 6AU6 (V303) in 
series with .01 cold. 

Pin No. 1 of 6AU6 (V303) in 
series with .01 mfd. 

10.7 mc. 
30% AM 
Modulated 

- FM Top of 1303 for maximum DC 
on "VoltOhmyst." 

FM Bottom of T303 for minimum audio 
output on meter. 

8 Repeat steps 6 and 7 as necessary 
d-c on "VoltOhmyst." 

making final adjustment with r-1 input level set to give approximately -3.0 volts 

"FM" R-F- I-F ALIGNMENT 

Steps 
Connect the High Side of 

the Test. Osc. to- 
Tune Test Osc. 

to- 
Function Switch 

Radio Dial 
Tuned to- Adjust 

9 Terminal 3 of S301-2 rear 
through 270 ohms, 

10.7 mc. FM 88 mc. •T301 and T302 for max. with r-f in-
put set to give -3 volts on "Volt-

Ohmyst." 

10 Terminal 3 of S301-2 rear 
through 270 ohms. 

106 mc FM 106 mc. Set C302 to max. capacity. Squeeze 
L307 and adjust C302 for maximum. 

11 Terminal 3 of S301-2 rear 
through 270 ohms, 

90 mc. FM Tune to signal Squeeze L301 and rock gang for 
maximum output. 

12 Repeat steps 10 and 11 as required. 

' Use a 680-ohm resistor to load the plate winding white the grid winding of the same transformer is being peaked. Then the 
grid winding is loaded with 680-ohm resistor while the plate winding is being peaked. 

1301 I F TRANS. 

455 NC. 103MC. 

CD, 0 
SEC- SEC. 

1 /1----\ 
455KC PRI. \ 10.7 KIC.PRI. 
UNDER UNDER 

CHASSIS CHASSIS 

1302 I- F TRANS. 

455 NC. 103KIC 

® 
FRI. SEC. 

 .... 

40.7 MC. P \R,. 495 NC.SEC. 
UNDER UNDER ( CA \LS IJC-72.0\  , 05  

CHASSIS CHASSIS 88,8 It RATIO OCT. 
A.M. 0 ET. AMC \,......" 

8. PHONO PREAKW. 
.s...,.....,._.-.../. 

r07(130E1 
T 303 

1.7 M.C. 

L301  11 
F. M. ANT. 

304 

C302 

308 

Figure 20--Chassis, Top l'iew, Showing Adjustments 

Figure 21-Dial and Drive Cord Assembly 

CRITICAL LEAD DRESS: 

I. Ground lead on pin 2 of V302 and V303 should be dressed 
down flat on chassis. 

2. Dual .005 mfd. capacitors and diode filter should be 
dressed to clear the bottom of the cabinet. 

3. Dress C329 across V302 sockets with short and direct leads. 

4. Dress V302 plate lead from pin 5 down to the chassis. 

5. Dress AVC lead from R321 to switch down to chassis and 
against back of gang mounting plate. 

6. Dress lead from pin 6 of V305 down to chassis and against 
back of gang mounting plate. 

7. Dress AVC lead from 1st 1-F to switch against chassis and 
against gang mounting plate. 

8. Dress lead from switch to pin 1 of V301 against plate sup-
porting gang. 

9. Dress all insulated F-M leads down to chassis. 

10. Connect C309 with short lead to pin 6 of V301 keeping 
body of cap away from plate lead and switch terminals. 

11. The coupling between L301 and L307 should be adjusted 
to give proper injection voltage to the mixer grid. This has 
been found to be correct when the distance between ad-
jacent end turns is 343" to 716" measured at top of the 
form. 

12. Dress cabled leads away from antenna transmission lines. 

13. Dress all uninsulated bus wire so as to avoid short circuits. 

Following is a list of symptoms of possible failures and an 
indication of some of the possible faults: 

NO RASTER ON KINESCOPE: 

(fl Incorrect adjustment of ion trap magnet. Magnets reversed 
either front to back or top to bottom; front magnet incor-
rectly oriented. 

(2) V112 or V113 inoperative. Check waveforms on grids and 
plates. 

(3) No high voltage-- If horizontal deflection is operating as 
evidenced by the correct waveform on terminal 4 of 
horizontal output transformer, the trouble can be isolated 
to the 8016 circuit. Either the T110 high voltage winding 
is open, the 8016 tube is defective, its filament circuit is 
open, C168 is shorted, or RI87 or f189 are open. 

(4) V111 circuit inoperative--Refer to schematic and waveform 
chart. 

(5) Damper tube (V114) inoperative. 

(6) Defective kinescope. 

(7) R131 open. 

(8) No receiver plate voltage-filter capacitor shorted-bleeder 
or filter choke open. 

NO VERTICAL DEFLECTION: 

(1) V107B or V110 inoperative. Check voltage and wave-
forms on grids and plates. 

(2) T107 or T108 open. 

(3) Vertical deflection coils open. 

SMALL RASTER: 

(1) Low Plus B or low line voltage. 

(2) V112 defective. 

POOR VERTICAL LINEARITY: 

(I) If adjustments cannot correct, change V110. 

(2) Vertical output transformer defective. 

(3) V107B defective-check voltage and waveforms on grid 
and plate. 

(4) C150, R164, C147B or C148-C defective. 

(5) Low bias or plate voltage-check rectifiers and capacitors 
in supply circuits. 

POOR HORIZONTAL LINEARITY: 

(1) 11 adjustments do not correct, change V112 or V114. 

(2) TI10 or L111 defective. 

(3) C164 or C165 defective. 

WRINKLES ON LEFT SIDE OF RASTER: 

(1) R166, R167 or C169 defective. 

(2) Defective yoke. 

PICTURE OUT OF SYNC HORIZONTALLY: 

(1) 1109 incorrectly tuned. 

(2) R172, R173 or R174'clefective. 

TRAPEZOIDAL OR NON-SYMMETRICAL RASTER: 

(1) Improper adjustment of focus coil or ion trap magnet. 

(2) Defective yoke. 

RASTER AND SIGNAL ON KINESCOPE BUT NO SOUND: 

oscillator otf frequency. 

(2) Sound i-f, discriminator or audio amplifier inoperative-
check V116, V117, V118, V119, V120 and their socket 
voltages. 

(3) 1114 or C186 defective. 

(4) Speaker defective. 

SIGNAL AT KINESCOPE GRID BUT NO SYNC: 

(1) AGC threshold control f138 misadjusted. 

(2) V105B, V107A, V108 or V109 inoperative. Check voltage 
and waveforms at their grids and plates. 

SIGNAL ON KINESCOPE GRID BUT NO VERTICAL SYNC: 

(1) Check V107B and associated circuit-C145, T107, etc. 

(2) Integrating network inoperative-Check. 

(3) R154, f155, f157, f158 or f159 defective. 

SIGNAL ON KINESCOPE GRID BUT NO HORIZONTAL SYNC: 

(1) 1109 misadjusted-readjust as instructed on page 11. 

(2) V111 inoperative-check socket voltage and waveforms. 

(3) T109 defective. 

(4) C140, C153A, C154, C155, C156, C157 or C166 defective. 

(5) If horizontal speed is completely off and cannot be ad-
justed check C158, C159, R172, R173, f174, f179 and f182. 

SOUND AND RAS' ER BUT NO PICTURE OR SYNC: 

(1) Picture i-f, detector or video amplifier inoperative-check 
V103, V104, V105 and V106-check socket voltages. 

(2) Bad contact to kinescope grid. 

PICTURE STABLE BUT POOR RESOLUTION: 

(1) V105A or V106 defective. 

(2) Peaking coils defective-check for specified resistance. 

(3) Make sure that the focus control operates on both sides 
of proper focus. 

(4) R-F and I-F circuits misaligned. 

PICTURE SMEAR: 

(1) R-F or I-F circuits misaligned. 

(2) Open peaking coil. 

(3) This trouble can originate at the transmitter-check on 
another station. 

PICTURE JITTER: 

(1) AGC threshold control R138 misadjusted. 

(2) If regular sections at the left picture are displaced change 

V112. 
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SERVICE SUGGESTIONS 

(3) Vertical instability may be due to loose connections or 
noise. 

(4) Horizontal instability may be due to unstable transmitted 
sync. 

RASTER BUT NO SOUND, PICTURE OR SYNC: 

(I) Defective antenna or transmission line. 

(2) R-F oscillator off frequency. 

(3) R-F unit inoperative—check VI, V2, V3. 

PICTURE I-F RESPONSE.—At times it may be desirable to 
observe the individual i-f stage response. This can be achieved 
by the following method: 

Shunt all i-f transformers and coils with a 330-ohm carbon 
resistor except the one whose response is to be observed. 

Connect a wide band sweep generator to the converter grid 
and adjust it to sweep from 18 mc. to 30 mc. 

Figure 22 - Response of Con-
verter and First Pis 

I-F Transformer 

Figure 25—Response of Fourth 
Pis I-F Transformer 

? 

M C 

mC 

Figure 28—Overall Pix 
I-F Response 

e John Y. Rider 

WAVEFORM PHOTOGRAPHS 

Video Signal Input to 1st Video Am. 
plifier ( Pin 2 of V106) ( 12A(17) 

Figure 31—Vertical (Oscilloscope 
Synced to 1/2 of Vertical Sweep 

Rate) (5.4 Volts PP) 
4-444-

Figure 32—Horizontal (Oscilloscope 
Synced to 1/2 of Horizontal 
Sweep Rate) (5.4 Volts PP) 

Figure 33—Vertical (28 Volts PP) 
4-44* 

Figure 34—Horizontal (28 Volts PP) 

Input to 2nd Video Amplifier 
(Pin 7 of V106) (12AU7) 

Figure 35—Vertical (17 Volts PP) 
4-44* 

Figure 36—Horizontal ( 17 Volts PP) 

Output of 2nd Video Amplifier 
(Junction of L105 and R127) 

(Picture Max.) 

Figure 37—Vertical (96 Volts PP) 
4-4,414-

Figure 38—Horizontal (96 Volts PP) 

Input to Kinescope (Junction of R127 
and R128) (Picture Max.) 

Figure 39—Vertical (65 Volts PP) 
4-4.11* 
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DARK VERTICAL LINE ON LEFT OF PICTURE: 

(1) Reduce horizontal drive and readjust width and horizontal 
linearity. 

(2) Replace V112. 

LIGHT VERTICAL LINE ON LEFT OF PICTURE: 

(1) C169 defective. 

(2) V114 defective. 

Connect the oscilloscope across the picture detector load 
resistor and observe the overall response. The response ob-
tained will be essentially that of the unshunted stage. The 
effects of the various traps are also visible on the stage 
response. 

Figures 22 through 26 show the responses of the various 
stages obtained in the above manner. The curves shown 
are typical although some variation between receivers can 
be expected. Relative stage gain is not shown. 

Figure 23—Response of Second Figure 24—Response of Third 
Piz I-F Transformer Pis. I.F Transformer 

Figure 26—Response of Fifth Figure 27 -Response from First 
Pix I-F Transformer Pix I-F grid to Pix Def. 

Figure 29—Video Response at Figure 30—Video Response at 
Average Contrast Minimum Contrast 



Input to 1st Sync Separator (Pin 1 of 
V108) (6SN7GT) 

Figure 41—Vertical (25 Volts PP) 
4-41* 

Figure 42— Horizontal (23 Volts PI') 

AGC Rectifier Cathode (Pin 6 of 
V108) (6SN7GT) 

Figure 43— Vertical (4.7 Volts PP) 
4-44* 

Figure 44—Horizontal (1.5 Volts PP) 
4.100—s-

Output of ACC Rectifier (Pin 5 
of V108) (6SN7GT) 

Figure 45—Vertical (24 Volts PP) 
4-401-

Figure 46—Horizontal (24 Volts PP) 

Output of 1st Sync Separator (Pin 2 
of V108) (6SN7GT) 

Figure 47—Vertical (26 Volts PP) 

Figure 48—Horizontal (25.5 Volts PP) 

Input to Sync Am. ',lifter (Junction of 
CI37, C139 and 11145) 

Figure 49— Vertical (21 Volts PP) 

Figure 50—Horizontal (21 Volts PP) 

Output of Sync Amplifier (Pin 2 of 
V109) (6SN7GT) 

Figure 51—Vertical (115 Volts PP) 
(—do* 

Figure 52—Horizontal (105 Volts PP) 

Cathode of 2nd Sync Separator (Pin 6 
of V109 (6SN7GT) 

Figure 53—Vertical (17 Volts PP) 

Figure 54—Horizontal (11 Volts PP) 

Figure 55—Output of Integrating Net. 
work (Junction of C144, C145 and 

R153) (45 Volts PP) 
4-4* 

Figure 56—Grid of Vertical Oscillator 
(720 Volts PP) (Pin I of V107) 

(6SN7GT) 

©John F. Rider 

WAVEFORM PHOTOGRAPHS 

Figure 57--Grid of Vertical Output 
(160 Volts PP) (Pin 5 of V110) 

(6K6GT) 

Figure 58—Plate of Vertical Output 
(750 Volts PP) (Pin 3 of V110) 

(6K6GT) 

Figure 59—Input of Vertical Deflec-
tion Coils (75 Volts PP) (Junction 
of Green Lead of T108 and Green 

Lead of Yoke) 

Figure 60—Input to Horizontal Oscil-
lator ( 17.5 Volts PP) (Junction of 

C153A and C154) 

Figure 61—Junction of R168, RI76 
and R178 (150 Volts PP) 

Figure 62—Grid of Horizontal Oscil-
lator (480 Volts PP) (Pin 4 of V111) 

(6SN7GT) 

Figure 63—Plate of Horizontal Oscil-
lator (270 Volts PP) (Pin 5 of VIII) 

(6SN7GT) 
-4-4014-

Figure 64—Terminal "C" of T109 
(70 Volts PP) 

Figure 65—Input to Horizontal Out-
put Tube (42 Volts PP) (Junction 

of C160, R183 and C15311) 
4-40* 

Figure 66—Plate of Horizontal Output 
(Approx. 5,200 Volts PP) (Measured 
Through a Capacity Voltage Divider 

Connected from Top Cap of 
V112 to Ground) 

Figure 67—Junction of CI64 and Ter-
minal 1 of T110 (165 Volts PP) 

4-444-

Figure 68—Plate of Damper (125 Volts 
PP) (Pin 5 of V114) (61V4GT) 

Figure 69.—Input to Horizontal Deflec-
tion Coils (1,150 Volts PP) 

4-404-

Figure 70—Horizontal Deflection Coil 
Current (0.6 amp. PP) Measured by 
Inserting a 5-ohm Resistor in series 
with the yoke and observing the wave-

form across the resistor. 
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VOLTAGE CHART 

The following measurements represent two sets of conditions. In the first condition a 2200 microvolt test pattern signal was fed into the receiver, 
the picture was synced and the AGC threshold control was properly adju sted. The second condition was obtained by removing the antenna leads 
and short-circuiting the receiver antenna terminals. Voltages shown are as read with "Jr. VoltOlunyst- between the indicated terminal and chassis 
ground and with the receiver operating on 117 volts. 60 cycles a- c. 

Tube 
No. 

VI 

Tub° Function 
Type 

6AG5 

Operating 
Condition 

E. Plate E. Screen E. Cathode E. Grid 

Pin 
No. Volts 

Pin 
No. 

R-F 2200 Mu. V. 
Amplifier Signal 

5 140 6 

Pin 
Volts No. Volts 

142 267 0 

Pin 
No. Volts 

Plate Screen Notes on 
(ma.) (ma.) Measurements 

-2.4 .72 .33 

No 
Signal 5 

67 
6 

111 o 
267 1 

14.0 5.0 

V2 6AG5 Converter 
2200 Mu. V. 

Signal 

No 
Signal 

2200 Mu. V. 
Signal 

5 • 130 
to 140 

6 •130 267 0 
to 140 

1 *--3.0 
to -7.0 

7.1 
to 7.7 

• 2.3 
to 2.7 

V3 616 
R-F 
Oscillator 

5 

162 

•104 
to 109 

•88 
to 95 

6 •104 267 0 
to 109  

7 .19 

1 *-2.0 
to -6.0 

566 •-5.1 
to -7.3 

'5.3 
to 5.9 

to 2.7 

*.e 
to 1.0 

No 
Signal 1 6 2 

'68 
to 81 7 .16 566 

*-4.5 
to -6.6 

611A6 
V101 

let Piz. I-F 
Amplifier 

2200 Mu. V. 
Signal 

5 125 6 125 7 .4 1 . -12.5 

'1.8 
to 2.1 

re 2.8 

'Depending 
upon channel 

*Depending 
upon channel 

1.3 

No 
Signal 

5 95 6 95 7 1.1 
1 

+.3 7.5 3.5 

V102 SAGS 
2d Pis. I-F 
Amplifier 

2200 Mu. V. 
Signal 5 

115 
6 

115 .75 
267 1 

O 8,2 2.5 

No 
Signal 5 

100 
• 6 

100 .65 
267 1 

o 6.8 2.1 

V103 

V104 

6BA6 

6AG5 

3d Pis I-F 
Amplifier 

4th Piz. I-F 
Amplifier 

2200 Mu. V. 
Signal  

No 
Signal  

2200 Mu. V. 
Signal 

5 

5 

5 

110 

60 

170 

6 

6 

6 

135 7 .25 

100 .75 
267 

135 1.35 
267 

1 

1 

1 

-2.4 

o 

4.0 

11.0 

6.5 

3.8 

4.8 

2.0 

No 
Signal 5 

175 
6 

120 1.2 
267 1 

o 5.9 1.8 

V105 
A SAL5 

Picture 
2d Det. 

2200 Mu. V. 
Signal 7 -113 1 -112 .48 

No 
Signal 7 -120 1 -120 

V105 
6AL5 

Sync 
Limiter 

2200 Mu. V. 
Signal 2 -107 5 -56 

V106 

No 
Signal 2 -80 5 -60 

12AU7 
let Video 
Amplifier 

2200 Mu. V. 
Signal 1 -23.2 3 -111 2 -113 4.38 
No 

Signal 1 -19.2 3 -117 2 -120 3.82 

V106 12AU7 
2d Video 
Amplifier 

2200 Mu. V. 
Signal 6 '166 8 *-5.3 7 -12.2 6.2 
No 

Signal 6 •134 8 "-5.6 7 40.3 6.9 

'At average 
contrast 

V107 
A 

V108 

6SN7 
GT 

6SN7 
GT 

ACd 
Amplifier 

Vertical 
Oscillator 

2200 Mu. V. 
Signal  

No 
Signal  

2200 Mu. V. 
Signal 

5 

5 

2 

-12.6 

+.3 

76 

6 -55.5 

6 -60 

3 -111 

4 

4 

1 

-56.5 

-64 

-158 

.9 

.3 

.2 
No 

Signal 2 62 3 -120 1 -169 .2 
6SN7 
GT 

AGC 
Rectifier 

2200 Mu. V. 
Signal 5 97 6 -3.4 4 -19.3 .3 
No 

Signal 5 81 6 -8.7 4 -19.3 .28 

V108 
6SN7 
GT 

1st Sync 
Separator 

2200 Mu. V. 
Signal 2 96 3 -1.8 1 -19.5 .1 
No 

Signal 2 81 -9.7 1 -19.3 .1 

V109 
6SN7 
GT 

Sync 
Amplifier 

2200 Mu. V. 
Signal   

No 
Signal 

2 

2 

158 

154 

3 o 

3 o 

1 

1 

-4.7 5.25 

-52 3.75 

Tube Tube 
No. Type 

Function Operating 
Condition 

rE. Plate E. Cathode E. Screen 

Pin 
No. 

Pin 
Volts No. 

6SN7 
V109 GT 

Sync 2200 Mu. V. 
Separator Signal 5 230 

No 
Signal 5 215 

6K6-
V110 GT 

Vertical 2200 Mu. V. 
Output Signal 3 223 4 

E. Grid 

Pin 
Volts No. Volts 

Pin 
No. 

6 -51 4 

Volts 

Plate 
(ma.) 

-106 .4 

MODEL TA129, 
Ch. KCS41A-1 

Screen Notes on 
(ma.) Measurements 

6 -59 4 -80 .35 

223 8 -67 5 -91 7.85 

No 
Signal 3 208 4 208 8 -79 5 -101 •7.7 

•Screen 
connected to 

plate 

65N7 
V111 GT 

Horizontal 2200 Mu. V. 
Osc. Control Signal 

No 
Signal 

2 

2 

•48 

'33 

3 -110 

3 -120 

1 

1 

-92 .2 

-108 .2 

'Variation 
of hold gives 
-21.9 to +56 
volts on plate 

V111 
6SN7 
GT 

Horizontal 2200 Mu. V. 
Oscillator Signal 5 70 6 -111 4 -185 2.4 

No 
Signal 5 54 6 -120 4 -192 2.4 

V112 6BG6G 
Horizontal 2200 Mu. V. 
Output Signal Cap 

No 
Signal Cap 

IB3GT 
V113 /8016 

6W4GT 
V114 

H. V. Brightness 
Rectifier Min. 

Brightness 
Average 

Damper 2200 Mu. V. 
Signal 

Cap 

Cap 

5 

Do Not 
Meas. 8 

Do Not 
Meas. 8 

Do Not 
Meas.  

Do Not 
Meas. 

Do Not 
Meas. 

180 -90 
3 

170 -100 
3 

5 

5 

-110 68 

--,15 67 

9500 
267 o 

267 

3 

9000 

290 66 

.1 

No 
Signal 

5 Do Not 3 280 
Meas. - 

65 

V115 
V122 5114G 

2200 Mu. V. 
Rectifier Signal 

466 335 266 250 210 

V116 6AU6 

No 
Signal 

1st Sound 2200 Mu. V. 
Li' Amplifier Signal 

466 

5 

335 268 245 

134 6 134 7 .9 1 

215 

o 8.2 3.3 

SA-C meas-
ured from plate 
to trans. center 

tap 

No 
Signal 5 110 6 110 7 .7 1 o 5.7 2.6 

V117 6A1.16 
2nd Sound 2200 Mu. V. 
1-F Amplifier Signal 5 148 6 90 7 o 1 -9 1.6 .8 

No 
Signàl 5 115 6 60 7 o 1 -.65 3.35 1.15 

V118 6AL5 
Sound 2200 Mu. V 
Discrim. Signal 2 -8.4 5 5.8 

No 
Signal 2 -2.0 - 5 .41 

2200 Mu. V. 
Signal  

No 
Signal 

7 

7 

-3.7 1 o 

-1.08 - 1 o 

V119 6AV6 
let Audio 2200 Mu. V. 
Amplifier Signal 7 85 - 2 0 1 -.89 .49 

No 
Signal 7 83 2 0 1 -.89 .4 

6K6--
V120 GT 

V121 12LP4 

V301 616 

Audio 2200 Mu. V. 
Output  Signal  

No 
Signal  

2200 Mu. V. 
Kinescope Signal 

No 
Signal  

Mixer and No 
Oscillator Signal 

Radio 1-F No 
Amplifier Signal 

Radio F-M No* 
Driver Signal 

Radio No 
Radio Det. Signal 

Radio No 
A.M Det. Signal 

3 

3 

Cap 

Cap 

1 
2 

102 4 113 8 -99 

72 4 80 8 -111 

9000 
10 339 11 51 

10 322 11 42 

110 - 
95 - 7 0 

5 

5 

2 

2 

6 

-108 19.3 

-114 18 

20 .1 

14 

-2.0 
-5.0 

V302 6BA6 5 210 6 105 7 .6 1 -0.2 

V303 6AV6 5 205 6 135 7 1.5 1 o 

V304 6AL5 
2 
7 

-0.2 
-0.2 - 

5 -0.2 
1 -0.1 

V305 6BF6 
6 

Diode -0.2 - 2 o 

3.3 

3 

'Average 
Brightness 

Average 
Brightness 

Function 
switch 

in 
F-M 

position 

Z
 t7
— 
9
 3
9
V
d
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caused changes in component lead color yst," no signal input with 117 v. a-c supply 
codes, in electrolytic capacitor values with the pix control fully clockwise and the 
and their lug identification markings. brightness control set for average bright-

ness. 

Some chassis marked KCS4IB were em-
ployed in this model. C184 was .01, a I 
meg resisto: was added across the RP168 
mute switch and R401 was: 18K. 
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Figure 74 - Circuit Schermitic Diagram 

RECORD CHANGERS: For RP168C, See Model 
RP168 Series, Pages RCD.CH.19-1 to 
RCD.CH.19-8; Model 960282, See Pages 
RCD.CH.21-18 through ROD.CH.21-33. 
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REPLACEMENT PARTS 

STOCK 
No. 

73465 
75069 
75067 
73178 
73141 
7411'35 
57S 1 
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70881 

736 40 
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74575 
73437 

73438 
73439 
75443 

72951 

73454 

73632 

71494 

73450 

74576 
73457 

DESCRIPTION 

STOCK 
No. DESCRIPTION 

BF UNIT ASSEMBLIES KRK 5 

Belt Drive belt 
Board- -- R •F unit power connection terminal board 
Bracket- Vertical bracket for r f oscillator shield 
Cable - 1-F transmission cable (WI) 
Cam -Fine tuning adjustment 
Capacitor- Ceramic, 5 mmf. (C4. C5) 
Capacitor- - Ceramic. 10 mmf. (C3) 
Capacitor-Ceramic. 18 mmf. (C20) 
Capacitor --Ceramic trimmer comprising 1 section 

of 150-190 mml. and 1 section of 65-95 mmf. 

(Cll. C12) 
Capacitor--Ceramic. 270 mmf. (C21) 
Capacitor- Ceramic. 1500 mmf. (C2. C7. C8, C9. 

C13. C15, C17. C18. C19) 
Capacitor-Ceramic. 5000 mml. (C16) 
Coil R F plate coil for channel 6 ( L13) 
Coil- Rear section- Oscillator plate coil for chan-

nel 6 (L20) 
Coil Coupling inductance coil (L4) 
Coil- Antenna filter shunt coil (C67) 
Coil-- I-F trap ( L7. C22) 
Coil -- Choke coil (L10, L11. L12) 
Coil -Front section--Oscillator plate coil for chan-

nel 6 (L31) 
Coil - Fine tuning coil ( 112 turns) with adjustable 

inductance core and capacitor stud (plunger ad-
justment) (LI, CI) 

Coil- -Trimmer coil ( 112 turns) with adjustable 
inductance core and capacitor stud (screw ad-
justment for oscillator section or converter sec-
tion) ( 1.2, L3. C6, CIO) 

Coil- Trimmer coil (3 turns) with adjustable in-
ductance core and capacitor stud (screw adjust-
ment) for r-f amplifier section (L5. C14) 

Connector-Oscillator segment connector 
Core- Sliding core for fine tuning control trimmer 
Core- - Adjustable core for coil L9 
Detent - R-F unit detent mechanism and fibre shaft 
Form Coil form for coil L31 
Form •- Coil form assembly for L9. L13 
Link- - Link asserdbly for fine tuning 
Loop--Osc. to converter trimmer loop connector 
Nut--Speed nut for drive belt shield 
Plate Front plate and bushing 
Pulley -Idler pulley 
Resistor-Fixed. composition: 
47 ohms. - 20°, ' 2 watt (R4) 
150 ohms. 20°, 12 watt (R5. R9. 
390 ohms. .710%, ' 2 watt (R14) 
1000 ohms. - 20°, ' 2 watt (R7) 
2700 ohms, t-10°, '2 watt (RIO) 
10.000 ohms. --t-20°, ' 2 watt (RI. 1111) 
100.000 ohms. -t-20°, 2 watt (R2. R3. R8. R13) 
Retainer-Channel selector shaft retaining ring 
Retainer-Retainer ring for fine tuning stud 
Screw- = 4-40 x 14- binder head screw for adjust-

ing coils L14. L15. L16. L17, L18, L19 
Screw--- 4-40 x 5s- adjusting screw for L66 
Screw c: 4-40 x 15/32 - adjusting screw for coils 

L21. L22. L23. L24 
Screw-= 4-40 x 17/32" adjusting screw for L6 
Shaft---Channel selector shaft complete with pawl 
and stud 

Shaft- - Fine tuning control shaft and pulley 
Shaft -- Actuating shaft for fine tuning control 
Shield---"U" shone shield for bottom of r- f unit 
Shield- - Metal tube shield for V3 

Shie(d-- Metal shield for drive belt 

Shield - Metal tube shield for VI 

Socket -Tube socket. moulded. 7 Prong, saddle 
mounted 

Socket - Tube socket. ceramic. 7 prong, bottom 
mounted 

Spacer-Insulating spacer for front plate (4 regd.) 
Spring-Return spring for fine tuning control core 

1812) 

74188 

74578 

• 75068 

73468 

73469 

73633 

73470 

73471 

75446 

75447 

73448 
73466 
2917 

Spring-Retaining spring for adjustable core 
RCA 74187 

Spring-Retaining spring for adjusting screws 
73640 and RCA 74575 

Spring-Retaining spring for r-f oscillator tube 
shield 

Stator-Front oscillator section stator complete 
with rotor, segment, coils and adjusting screws 
(Si. L14, L15. L16. 1.17, L18, L19. L21, L22. L23. 
L24) 

Stator-Rear oscillator section stator complete with 
rotor, segment and coils (S2, L25. L26. L27, L28, 
L29, L30. L32, L33. L34. L351 

Stator---Antenna stator complete with rotor and 
coils (S5. L6. L56. L57. L58, L59, L60, L61, L62, 
L63, L64. L65. L66, C21) 

Stator-Converter stator complete with rotor and 
coils (S3. L9. L36. L37. L38. L39. L40. L41. L48. 
L49. L50, L51) 

Stator- R-F amplifier stator complete with rotor 
and coils (S4, L13. L42. L43, L44, L45, L46. L47, 
L52. L53. L54, L55. C15. C16. R10) 

Stud--Capacitor stud--brass 4-40 x H., with 
screw driver slot for trimmer coils 74109 and 

74110 uncoded or coded "ER" 
Stud-Capacitor stud-brass = 4-40 x 1'1., with 

, screw driver slot for trimmer coils 74109 and 
74110 coded numerically or "Hi Q" 

Transfoimer-Converter transformer (TI, R6) 
Washer-- Insulating washer for front shield ( I set) 
Washer--"C" washer for channel selector shaft or 

fine tuning shaft and cam 

TELEVISION CHASSIS ASSEMBLIES KCS 41A 

74593 Capacitor--Mica trimmer comprising 1 section of 
3.35 mmf. and 1 section of 40-370 mmf. (C153A, 
C153B) 

39604 Capacitor-- Mica. 10 mmf. (C126) 
74105 Capacitor- Mica, 33 mmf. (C111) 
74726 Capacitor---Mica. 39 mmf. (C140) 
64062 Capacitor--Ceramic. 82 mmf. (C120) 
39396 Capacitor- Ceramic, 100 mmf. (C175) 
39628 Capacitor- Mica, 100 mmf. (C138) 
73921 Capacitor Ceramic. 120 mmf. (C129) 
39630 Capacitor -- Mica. 120 mmf. (C181) 
73102 Capacitor -- Mica. 180 mmf. (C158) 
73922 Capacitor-- Ceramic. 270 mml. (C183. C194. C198) 
73091 Capacitor-Mica. 270 mmf. (CI06, C115, CI21) 
39640 Capacitor- - Mica. 330 mmf. (C187) 
39642 Capacitor-- Mica, 390 mmf. (C141. C200) 
74153 Capacitor- Hi- voltage. 500 mmf.. 15 kv ( C168) 
74250 Capacitor- Mica. 560 mmf. (C160( 
71501 Capacitor Ceramic, 1500 mml. (C101. C103. C104. 

C105. C108. C109, C110. CI13. CI14, C117. C118. 
CI22. C125. C127, C132, CI71, CI72. C176. C177. 
C188, C192. C193, C196) 

71432 Capacitor--Electrolytic comprising 2 sections of 
40 mid. 450 volts and 1 section of 10 mfd. 450 
volts (C148A, C148B. CI48C) 

73582 Capacitor-Electrolytic comprising 1 section of 40 
mid, 450 volts. 1 section of 10 mid. 450 volts and 
1 section of 80 mfd. 200 volts (C170A, C170B. 

C170C) 
73583 Capacitor- Electrolytic comprising I section of 40 

• mid, 450 volts. 1 section of 90 mid, 150 volts, and 
I section of 50 mid. 150 volts (C147A. C147B. 

C147C) 
73581 Capacitor-- Electrolytic comprising 1 section of 60 

mid. 450 volts. 2 sections of 10 mid. 450 volts. 

and 1 section of 20 mid. 150 volts (C146A. 
C146B. C146C. C146D) 

73801 Capacitor --Tubular. paper, oil impregnated. .001 

mfd. 600 volts ( C137.C203) 
73802 Capacitor- - Tubular, paper, oil impregnated. .0015 

mid. 1000 volts ( C186) 
73595 Capacitor Tubular, paper, oil impregnated. .0022 

mid, 600 volts (C142 C154. CIG1) 

STOCK' 
No. 

73795 

73920 

73561 

73565 

73594 

73797 

74727 

73562 

73553 

73592 

73597 

73815 

73551 

73557 

73794 

73787 

73154 
74585 
71449 
71429 
74877 
74878 
74170 
71527 
74214 
71526 
73477 
74879 

72108 
74594 

72172 
5040 

71789 
71521 
14786 
72734 

74047 

74359 

71441 
71440 
74597 
74475 
71457 
71437 

74811 
73590 

73600 
71799 

37396 

74030 

DESCRIPTION 

Capacitor-Tubular, paper, oil impregnated. .0033 
mid. 600 volts (C184) 

Capacitor-Tubular, paper, oil impregnated, .0047 

mid. 600 volts (C143. CI44. C145. C202) 
Capacitor-Tubular, paper, oil impregnated, .01 

mid. 400 volts (C135. C166. C167. C182. C195) 
Capacitor-Tubular, moulded paper, .01 mid. 

1000 volts (C151. C152. C185) 
Capacitor-Tubular. moulded paper. oil impreg-

nated, . 01 mild, 600 volts (C159) 
Capacitor-Tubular, paper. oil impregnated, .015 

mid. 600 volts (C204) 
Capacitor-Tubular. moulded paper, oil impreg• 

noted, .018 mid, 1000 volts (C164) 
Capacitor-Tubular, paper. oil impregnated. .022 

mid. 400 volts (C155) 
Capacitor-Tubular, paper. oil impregnated. .047 

mid. 400 volts (C130, C139. C201) 
Capacitor-Tubular. moulded paper, oil impreg-

nated, .047 mid, 600 volts (C150, C156) 
Capacitor-Tubular, paper, oil impregnated, .047 

mid. 1000 volts (CI63) 
Capacitor-Tubular, moulded paper, oil impreg-

nated. .068 mid. 1000 volts (C165) 
Capacitor-Tubular, paper, oil impregnated. 0.1 

mid. 400 volts (C149) 
Capacitor-Tubular, paper. oil impregnated. 0.1 

mid. 600 volts (C131) 

Capacitor-Tubular, paper, oil impregnated. 0.22 
mld, 400 volts (C136, CI57. C162) 

Capacitor-Tubular, paper, oil impregnated. 0.47 
mid. 200 volts (C133. C190. CI97) 

Choke-Filter choke (L104) 
Coil-Focus coil (L118) 
Coil--Horizontal linearity control coil (L111) 
Coil-Width control coil (L115, L120) 
Coil-Vertical peaking coil (L119) 
Coil-Series width coil (L121) 
Coil-Peaking coil ( 36 muh) (L117. R110) 
Coil-Peaking coil (93 muh) (L102) 
Coil-Peaking coil ( 180 muh) (L103, L105) 
Coil-Peaking coil ( 250 muh) (L106, L107, L114) 
Coil- Filament choke coil (LI01) 
Connector-2 contact (polarized) female connector 

for electronic magnifier cable (1104) 

Connector-7 contact female connector (J103) 
Connector-2 contact male connector for power 

cord 
Ccnnector-3 contact female connector (1108) 

Connector-4 contact female connector for speaker 
cable (P101) 

Connector-Anode connector 

Connector-Hi- voltage capacitor connector 
Connector-5 contact male connector (PI07) 

Control-Horizontal and vertical hold control (18158. 
18173) 

Control- Brightness and picture control (18122. 
18131) 

Control--Tone control, volume control and power 
switch (18205, 18233. S101) 

Control- Vertical linearity control (11162) 
Control--Height control (18155) 
Control-Focus control (18191) 
Control-AGC threshold control (18138) 
Cord--Power cord and plug 

Cover-- Insulating cover for electrolytics = 71432 
and 73581 

Cushion- Rubber cushion for kinescope mounting 
Cushion- Rubber cushion for deflection yoke hood 

(2 required) 
Fuse- 0.25 amp., 250 volts (F101) 
Grommet-Rubber grommet for yoke horizontal 

lead exit 

Grommet-Rubber grommet for mounting ceramic 
tube socket (2 required) 

Grommet-Rubber grommet for mounting radio 
chassis (3 required) 

- 

MODEL TA12Q , 
Ch. KCS41A-1 

STOCK 

No. DESCRIPTION 

72283 Grommet-Rubber grommet for mounting relay' 
(2 required) 

74148 Magnet-Ion trap magnet (P.M. type) 
73587 Nut-Speed nut to mount hi-voltage capacitor 
18469 Plate-Bakelite mounting plate for electrolytics 
33514 Receptacle-2 contact female receptacle for audio 

cable and switching cable (1105. ( 106) 
74873 Relay-Electronic magnifier relay (K101) 
72633 Resistor-Wire wound, 4.7 ohms. ; watt (18187) 
72067 Resistor-Wire wound, 5.1 ohms. ' 2 watt (R202) 
18471 Resistor-Wire wound, 10 ohms. 2 watt (18190) 

74049 Resistor-Wire wound, 500 ohms. 20 watts (18230) 
73588 Resistor-Voltage divider. comprising 1 section of 

850 ohms, 12 watts and 2 sections of 650 ohms. 
6 watts (R193A, R19311. R193C) 

Resistor-Fixed, composition: 
10 ohms, -±- 20%, watt (18120) 
18 ohms. -4- 10%. tí watt (18225) 
39 ohms, -4- 10%, '2 watt (18121) 
47 ohms. -1-5°, V2 watt (18111) 
47 ohms, -4- 20%, 12 watt (18183) 
68 ohms. -t10%, watt (18105) 
68 ohms, -4-20%. ' z watt (R123) 
82 ohms, -4- 10%. ' 2 watt (18195) 
100 ohms, -4- 10%, 2 watts (18184) 
150 ohms, -4- 5%. 1z2 watt (18102) 
150 ohms. -+-10%, '2 watt (18115) 
, 150 ohms. -4-20°, ' 2 watt (18106. 18109, RI14, 18214) 
, 220 ohms. -4-10%, 1 watt (R223) 
270 ohms. 4-10%. 1 watt (18206) 
1000 ohms, 4-20%. watt (18103. 18107. 18108. 

18113. 18116. 18118. 18165. R199) 
1200 ohms, -4- 10%. lí2 watt (18196) 
1800 ohms, -4-10%, 2 watts (18194. 18208) 
2200 ohms. -4-10%. V2 watt (R219) 
2200 ohms. -4- 10%. 1 watt (18161. 18192) 
2700 ohms. -4-10%. ' 2 watt (18217) 
3900 ohms, -e5%, 12 watt (18112) 
4700 ohms. -4- 5%, ' z watt (R126) 
4700 ohms, -4-10°.. ,/z watt (18144) 
5600 ohms, -4-5%. ' 2 watt (R119) 
5600 ohms. -4-10%, watt (R141. 18218) 
5600 ohms, -4-10%, 1 watt (R127) 
6800 ohms. -* 5%. ' 2 watt (R136) 
6800 ohms, -4-10%. t2 watt (R150) 
6800 ohms. -+- 5%, 1 watt (18128) 
6800 ohms. -4-10%, 2 watts (R177. 18210) 
8200 ohms. -4-5%, '2 watt (R164. 18175) 
8200 ohms. -4-10%, ' 2 watt (RI52, 18153. 18171) 
8200 ohms, -4-5%. 1 watt. (R117) 
8200 ohms, -4-10%. 2 watts (18186) 
10.000 ohms, t4:5%, 1'2 watt (RI04) 
10,000 ohms. -t-10%, 2 watt (R188) 
12.000 ohms. -4- 10%. ' 2 watt (18134. 18209. 18226) 
12,000 ohms. ± 10%, 2 watts (18124) 
15.000 ohms, -t10%. '2 watt (18211) 
15.000 ohms, -.4-10%, 1 watt (18146) 
18,000 ohms, -4-10%, 1 watt (R182) 
22,000 ohms, :4-10%, ' 2 watt (R151, R156, RI97. 

R220) 
22.000 ohms, -±-20%, watt (R198. 18215) 
27.000 ohms, -4-10%, vz watt (18143. 18234) 
39.000 ohms. + 5°o, ' 2 watt (RI35) 
47,000 ohms. -t-10%. í watt (R145) 
47.000 ohms, -4:20%. ' 2 watt (18221) 
68,000 ohms, _4- 10%, ' 2 watt (R172) 
82,000 ohms. -4-10%, 1 watt (R179) 
100,000 ohms. 4-5°o, ' 2 watt (R203. 18204) 
100,000 ohms. 4- 10%, ' 2 watt (18160. R216) 
100,000 ohms. -4-20%, 1 watt (18222) 
120.000 ohms, -4-5%, 1 watt (R176) 
120,000 ohms, -4:10%, 1 watt (18174) 
150,000 ohms. -4-10%, '2 watt (18168) 
150,000 ohms, -4-20%. watt (18142) 
180.000 ohms, nt10%, z watt (18232) 
180.000 ohms. + 5%, 1 watt (18178) 
220,000 ohms, -4-10%, '2 watt (18129. 18154. 18181) 
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REPLACEMENT PARTS (Continued) 

STOCK 
No. 

74416 

71456 

74601 

74602 

73584 

74937 

73117 

72927 

31251 

73249 

71508 

74834 

31364 

73586 

74595 

74936 

74893 

74596 

74872 

74157 

74892 

74875 

73569 

74588 

74589 

74590 

74591 

74592 

73575 

71424 

71427 

73576 

73578 

73577 

71778 
73476 

74262 

DESCRIPTION 

270,000 ohms. -±- 10%. 1/2  watt (R185) 
330,000 ohms. -4- 10%. 1/2  watt (11140. 11200) 
470,000 ohms, + 10%, 1/2  watt (R137, R139, R224, 

11180) 
470.000 ohms, + 20%, 1/2  watt (R207) 

560.000 ohms, -4- 10%. 1/2  watt (R212) 

680.000 ohms. + 10%, 1/2  watt (11133) 
820,000 ohms, +5%. 1/2  watt ( 11169) 

I megohm. + 10%. V2 watt (111471 
1 megohm. +20%, 1 watt (11189. 11227) 
1.2 megohm, +5%, 1/2  watt (R123) 

1.5 megohm, +5%, 1/2  watt (11157) 

2.2 megohm, + 10%, tí watt (11130, 11132. R159. 
R163) 

2.7 megohm, + 5%, 1 watt (11170) 

3.9 megohm, 1/2  watt (R149) 
6.8 megohm, 7±10%. t/z watt (11125) 
10 megohm, + 10%, 1/2  watt (R148) 
10 megohm. + 20%. 112 watt (11201) 

Screw-# 10-32 x 13/4 " cross recessed round head 

screw for kinescope retaining strap 

Screw-# 8-32 wing screw for deflection yd'ke 

Screw- e 8-32 x 3ti" cross recessed binder head 
screw for focus coil mounting (2 required) 

Screw-# 10-32 x cross recessed binder head 
screw for focus coil adjustment (3 required) 

Shield-Tube shield 

Sleeve-Rubber sleeve for focus coil 

Socket-Tube socket, 7 pin, miniature 

Socket-Tube socket. 9 pin, miniature 

Socket-Tube socket, octal, wafer 

Socket-Tube socket, octal, ceramic, plate mounted 

Socket-Tube socket for 8016 

Socket-Kinescope socket 

Socket-Pilot lamp socket 

Spring-Compression sprina used under centerin 
control screws (3 required) 

Spring-Anode lead spring 

Spring-Suspension spring for kinescope tube 
socket leads 

Strap-Kinescope retaining strap 

Support-Bakelite supports ( 1 set) for mounting 
hi- voltage rectifier tube mounting plate 

Switch- Width selector switch (5104) 

Switch Interlock switch (S105) 

Transformer-Power transformer 115 volt (T111) 

Transformer-Vertical cutout transformer (T108) 

Transformer Vertical oscillator transformer (T107) 

Transformer-Horizontal output and hi- voltage 

transformer (T110) 

Transformer-First pis. i-f transformer (T101. C102. 
R101) 

Transformer-Second pix, i-f transformer (7102. 
C107) 

Transformer-Third pix. i-f transformer (T103. C112) 

Transformer-Fourth pix. i-f transformer (T104. 
C116) 

Transformer-Fifth pix. i-f transformer (T106. C123. 
C124) 

Transformer-Sound i-f transformer (T112, C173, 
Cl 74) 

Transformer-- -Sound discriminator transformer 
(7113, C178, C179. C180) 

Transformer - Horizontal oscillator transformer 
(T109) 

Transformer-Antenna transformer complete with 
socket and bracket (T115. ) 102) 

Trap-4.5 mc trap (L110, C128) 

Trap-Sound trap (7105. C119) 
Trap- I-F trap (L116, CI89) 

Yoke-Deflection yoke (L108. - L109. L112, L113, 
C169. 11166. R167) 

STO-C-E No. 

74039 

74026 

74027 

74911 

71105 

74017 

73866 

39044 

39042 
73867 

33379 
39396 
48125 

71922 

39640 
73748 

74009 

73473 

73747 
32223 

70602 

73961 

71553 

71923 

71925 

71928 

72596 

74455 

74020 
73744 
74024 
74025 

36395 
12493 

39153 
72953 
74011 

74023 

DESCRIPTION 

RADIO CHASSIS ASSEMBLIES 

RK 135D 

Board--Telv-Ant" terminal board (TB301) 

Bracket-Drive cord bracket complete with two 
pulleys-R.H. 

Bracket-Drive cord bracket complete with pulley 
-L.H. 

Cable-Shielded cable complete with female con. 
nectar (W307, W311) 

Cable-Shielded cable complete with phi plug 

(W301, W302) 

Capacitor--Variable tuning capacitor (C301. C302. 
C303. C304, C305, C307, C308) 

Capacitor-Ceramic, 2 mmf. (C306) 

Capacitor-Ceramic. 15 mmf. (C312) 
Capacitor-Ceramic. 47 mmf. (C330) 
Capacitor-Ceramic. 56 mmf. (C313) 

Capacitor-Ceramic, 68 mini. (C310) 
Capacitor-Ceramic, 100 mml. (C322, C323) 
Capacitor-Ceramic, 150 mmf. (C314) 

Capacitor-Ceramic, 180 mmf, (C334. C338) 
Capacitor-Mica, 330 mmf. (C325, C326) 
Capacitor-Ceramic, 1500 mmf. (C309) 
Capacitor-Ceramic, dual. 4000 mmf. (C317, C319. 

C321) 
Capacitor-Ceramic, 5000 mmf. (C318, C329) 

Capacitor-Electrolytic, 2 mid, 50 volts (C328) 
Capacitor-Electrolytic, 15 mid. 300 volts (C333) 
Capacitor-Tubular, paper, .0025 mfd, 400 volts 

(C332) 

Capacitor- Tubular, paper. .003 mfd. 200 volts 
(C327, C331) 

Capacitor-Tubular, paper, .005 mfd, 400 volts 

(C315, C320, C324) 
Capacitor-Tubular, paper, .01 mfd. 200 volts 

(C335) 
Capacitor-Tubular, paper, .01 mid. 400 volts 

(C31I) 
Capacitor--Tubular, paper, .02 mid, 200 volts 

(C337) 

Capacitor- Tubular, paper. .05 mid, 200 volts 
(C336) 

Capacitor-Tubular. paper, .05 mfd, 400 volts 

(C316) 
Coil-Antenna coil-AM. (L302. L303) 
Coil-Oscillator coil-A.M. (L304. L305. L306) 

Coil-Antenna coil-F.M. (L301) 
Coil-Oscillator coil-F.M. (L307) 
Connector-7 contact male connector (P103) 

Connector- 5 contact female connector (P107/1) 

Connector-4 prong male connector (P102) 
Cord-Drive cord (approximately 42" overall) 
Filter-Diode filter, clual 200 mmf. and 47,000 

ohms (DF301) 
Resistor-Wire wound. 0.51 ohms, 1 watt (11323. 

11324) 
Resistor-Fixed, composition: 
10 ohms. + 20%, 1/2  watt (11311) 
68 ohms. -1-.20%. V2 watt (R308) 

100 ohms. + 20%, 1/2  watt ( 11305. 11317) 

120 ohms. + 10%. ' 2 watt ( 11314) 
680 ohms. +20%. 1/2  watt (R310. 11312) 

1200 ohms, +5%. tí watt (R319) 

3300 ohms, + 5%. watt (R320) 
4700 ohms, + 10%. V: watt ( 11333) 

10.000 ohms. +20%. Vz watt (11306) 
15.000 ohms, + 10%. 1/2  watt (11304) 
15.000 ohms. + 20%. Wr watt (11315. 11318) 
18.000 ohms, + 10%. th watt (11302) 

27.000 ohms. + 10%. 1/2  watt (11307. 11309) 

39.000 ohms, + 10%, 1/2  watt (R322) 

68,000 ohms, -4- 10%. 1/2  watt (R328) 
100.000 ohms. +) 0%. 1/2  watt (11334) 
150.000 ohms, + 10%. 1/2  watt (R325, 11325, 11329) 

270.000 ohms, + 10%. 1/2  watt (R330) 

470.000 ohms, + 10%. 1/2  watt (11331) 

- 
STOCK 

No. 

74028 
73632 

73117 

74179 

31364 

74038 

74894 
73745 

74019 
73743 

33726 
34457 
74172 

13867 
74901 

5039 
74900 

74902 

74895 
74054 

71599 
75041 

72437 

74296 

13103 

73803 
74883 

71892 

X3067 

X3090 

74882 

14782 

30868 

74581 

74891 

74898 

74899 

71984 

DESCRIPTION 
Í STOCK 

No. DESCRIPTION 

470.000 ohms, +20%, 1/2 watt (11.321) 

1 megolun. J:10%. 1/2  watt (11327. 11332) 
2.2 megohm, +. 20%, 1/2  watt (11303) 

3.9 megohm. -±-10%, 1/2  watt (11301) 
22 megohm, 1/2  watt (11316) 

Shaft-Tuning knob shaft 
Shield-Tube shield 
Socket-Tube socket, 7 pin, miniature for V301. 

V304, V305 

Socket-Tube socket, 7 pin, miniature for V302, 
V303 

Socket-Dial lamp socket 
Spring-Drive cord spring 

Switch-Selector switch (S301) 
Transformer-First i-f transformer dual (T301) 

Transformer-Second 1.1 transformer dual (1302) 
Transformer-Ratio detector transformer (T303) 
Washer--C" washer for tuning shaft (rear) 

Washer-Spring washer for tuning shaft (front) 

Washer-Fibre washer to prevent drive cord 
slippage 

SPEAKER ASSEMBLIES 

92569-8W 

RL-111-10 
RMA- # 274 

Cap-Dust cap 
Cone-Cone complete with voice coil (3.2 ohms) 

Connector--4 prong male connector (I101) 
Speaker- 12" P.M. speaker complete with cone 
and voice coil ( 3.2 ohms) less transformer and 
'plug 

Transformer-Audio output transformer (1114) 

NOTE: If stamping in instruments does not agree 
with above speaker number, order replacement 
parts by referring to model number of instruments. 

number stamped on speaker and full description 
of part required. 

MISCELLANEOUS 

Back-Cabinet back 
Bracket-Dial lamp bracket 

Bracket-Pilot lamp bracket 
Button-Plug button for shipping bolts holes in 

33/78 RPM changer (2 required) 

Cable-Shielded pickup cable complete with pin 

plug for 45 RPM changer 
Cable-Shielded pickup cable complete with pin 

plug for 33/78 RPM changer 

Cap-Pilot lamp cap 
Capacitor-Tubular, paper, .002 mfd. 400 volts 

Case-Plastic case and bottom cover for elec-
tronic magnifier switch 

Catch-Bullet catch and strike for doors (3 re-
quired) 

Cloth-Grille cloth for mahogany or walnut in-
struments 

Cloth-Grille cloth for oak instruments 
Connector-3 contact male connector for elec-

tronic magnifier cable 
Connector-3 contact male connector for record 
changer power cable 

Connector-2 contact female connector for record 
changer power cable 

Cover-Mounting screw cover for 45 RPM changer 
(3 required) 

Cushion- Vinylite cushion (edging) for masking 
panel 

Decal-Control panel function decal for mahogany 
or walnut instruments 

Decal-Control panel function decal for oak in-
struments 

Decal-Trade mark decal (RCA Victor) 

74273 

74052 
74809 
73842 

73740 

74755 
37396 

74206 

74308 

74896 

70166 
73200 
74051 

74959 

73995 

74960 

74961 

74962 

73999 

74978 

74973 

74963 

74001 

11765 
74208 

74162 
74897 

74582 

74269 

74050 
74835 

74736 
73643 
72845 

14270 

30330 

74055 

74421 

74422 

74423 

75040 

74181 

74881 

Decal-Trade mark decal (Victrola) 
Dial-Dial scale and bezel 

Emblem-"RCA Victor" emblem 
Escutcheon-Channel marker escutcheon for 

mahogany or walnut instruments 
Escutcheon-Channel marker escutcheon for oak 

instruments 

Glass-Safety glass 

Grommet-Rubber grommet for mounting speaker 
Grommet-Rubber grommet for mounting 33/78 
RPM changer (4 required) 

Hinge-Television compartment door hinge ( 1 set) 
Hinge-Record  storage compartment door hinge 

(1 set) 
Hinge-Speaker compartment door hinge-upper 

Hinge-Speaker compartment door hinge-lower 
Indicator-Station selector indicator 
Knob-Fine tuning knob-dark-for mahogany or 

walnut instruments (outer) 

Knob-Fine tuning knob-tan-for oak instru-
ments (outer) 

Knob-Channel selector knob-dark-for ma-
hogany or walnut instruments (inner) 

Knob-Channel selector knob-tan-for oak in-
struments (inner) 

Knob-Vertical hold control, brightness control 

or tone control knob-dark-for mahogany or 
walnut instruments (outer) 

Knob-Vertical hold control, brightness control or 
tone control knob-tan-for oak instruments 

(outer) 
Knob-Radio tuning or selector switch knob-
dark-for mahogany or walnut instruments 

Knob-Radio tuning or selector switch knob-tan 

-for oak instruments 
Knob-Horizontal hold control, picture control or 
volume control and power switch knob-dark-
for mahogany or walnut instruments (inner) 

Inob-Horizontal hold control, picture control or 
volume control and power switch knob-tan-
for ocnc instruments (inner) 

Lamp-Dial or pilot lamp, Mazda 51 
Nut-Tee nut to mount 45 RPM changer (3 re-

quired) 
Plate-Mounting plate for interlock switch 
Pull-Door pull (4 required) 

Resistor-Fixed, composition: 
47.000 ohms, + 10%. Vs watt 
Screw-# 8-32 x 13/4 ", special head screw to 

mount 45 RPM changer (3 required) 
Screw-# 8-32 x 1/4 " trimit head screw for door 

pull (2 required for each pull) 

Slide-Station indicator slide 
Slide-Slide mechanism for 45 RMP drawer 
Slide-Slide mechanism for 33/78 RPM drawer 
Spring-Spring clip for channel marker escutcheon 

Spring-Retaining spring for knobs # 73995 and 

74959 
Spring-Retaining spring for knobs # 73999. 

74960, 74961. 74962. 74978 and 74979 
Spring-Retaining spring for knobs # 74001 and 

74963 
Spring-Spring clip for dial and bezel assembly 

(2 required) 
Spring-Conical spring to mount 45 RPM changer 

-upper-R.H. (1 required) 
Spring-Conical spring to mount 45 RPM changer 

-upper-L.H. (2 required) 

Spring-Conical spring to mount 45 RPM changer 
-lower (3 required) 

Spring-Mounting spring for 33/78 RPM changer 

(4 required) 
Stud-Locating stud for back cover 
Switch-Electronic magnifier switch 

To obtain resistors for which no stock number is given, order by stating type, value of resistance, tolerance and wattage. 

MODEL TA129, 
Ch. KCS41A-1 
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Model TA169 

it . (lined. Mahogany or Oak 

GENERAL DESCRIPTION 

Model TA169 is a " 16 inch'' television, AM-FM radio phono-
graph combination. The receiver employs thirty tubes plus 
three rectifiers and a 16GP4 kinescope. Two record changers 
are provided to play 33 1,3, 45 and 78 RPM records. 

Features of the television unit are full twelve channel coy-

ELECTRICAL AND 

erage; FM sound system: improved picture brilliance; picture 
A-G-C; A-F-C horizontal hold; stabilized vertical hold; two 
stages of video amplification; noise saturation circuits; im-
proved sync separator and clipper; four mc. band width for 
picture channel and reduced hazard high voltage supply. 

MECHANICAL SPECIFICATIONS 

LOUDSPEAKER 92569-5 12 inch PM Dynamic 
PICTURE SIZE 146 square inches on a 16GP4 kinescope 

TELEVISION R-F FREQUENCY RANGE 

All 12 television channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 
Fine Tuning Range.. ± 250 kc, on chan. 2, + 650 kc. on chan. 13 
Picture Carrier Frequency 25.75 mc. 
Sound Carrier Frequency 21.25 mc. 

RADIO TUNING RANGE 

Broadcast  540-1,600 kc. 
Frequency Modulation  88-108 mc. 
Intermediate Frequency—AM 455 kc. 
Intermediate Frequency—FM  10.7 mc. 

POWER SUPPLY RATING 115 volts, 60 cycles, 270 watts 

AUDIO POWER OUTPUT RATING 10 watts max. 

CHASSIS DESIGNATIONS 

Television Chassis  KCS43 
Radio Chassis RK135D 
33/78 RPM Record Changer 960285 
45 RPM Record Changer RP 168C 
Refer to Service Data 960285 or RP168 for information on the 

record changers. 

Voice Coil Impedance 3  2 ohms at 400 cycles 

WEIGHT 

Chassis with Tubes in Cabinet 190 lbs 
Shipping Weight 230 lbs. 

DIMENSIONS (inches) Width Height Depth 

Cabinet (outside)  37 ,4 39 23 1'2 
Chassis (overall)   19'4 11 18 ,2 

RECEIVER ANTENNA INPUT IMPEDANCE. 300 ohms balanced 

If necessary, the television chassis may be fed separately 
from either a 300 ohm balanced line or a 72 ohm co-ax. 

RCA TUBE COMPLEMENT 

Tube Used (Television Chassis) Function 

( 1 ) RCA 6AG5  R F Amplifier 
( 2 ) RCA 6AG5  Converter 
( 3 ) RCA 616  R-F Oscillator 
( 4 ) RCA 6AU6  1st Sound I-F Amplifier 
( 5 ) RCA 6AU6  2nd Sound I-F Amplifier 
( 6 ) RCA 6AL5  Sound Discriminator 
( 7 ) RCA 12AX7  Audio Amplifier and Phase Inverter 

( 8 ) RCA 6V6GT  Audio Output (2 tubes) 
( 9 ) RCA 6BA6   1st Picture I-F Amplifier 

(10) RCA 6AG5  2nd Picture I-F Amplifier 
(11) RCA 6BA6  3rd Picture I-F Amplifier 
(12) RCA 6AG5  4th Picture I-F Amplifier 
(13) RCA 6AL5 Picture 2nd Detector & Sync Limiter 
(14) RCA 12AU7 1st and 2nd Video Amplifier 
(15) RCA 6SN7GT AGC Amplifier & Vertical Sweep Osc. 
(16) RCA 6SN7GT AGC Rectifier & 1st Sync Separator 
(17) RCA 6SN7GT Sync Amplifier & 2nd Sync Separator 
(18) RCA 6K6GT  Vertical Sweep Output 
(19) RCA 6SN7GT. . Horizontal Sweep Oscillator and Control 
(20) RCA 6BG6C Horizontal Sweep Output 

(21) RCA 6W4GT  Damper 
(22) RCA 1B3-GT/8016  High Voltage Rectifier 
(23) RCA 5U4G Power Supply Rectifier (2 tubes) 
(24) RCA 16GP4  Kinescope 

(Radio Tuner Chassis) 

( 1 ) RCA 616  Mixer and Oscillator 
( 2 ) RCA 6BA6  I-F Amplifier 
( 3 ) RCA 6AU6 F-M Driver 
( 4 ) RCA 6AL5  Ratio Detector 
( 5 ) RCA 6BF6 AM Detector AVC and Phone Preamp. 
OPERATING CONTROLS (front panel) 

Channel Selector } 

Fine Tuning 

Tone 

Sound Volume and On-Off Switch ; 

Picture Horizontal Hold t 

Picture Vertical Hold 

Picture t 

Brightness 

Function Switch 

Radio Tuning 

 Dual Control Knobs 

 Dual Control Knobs 

 Dual Control Knobs 

Dual Control Knobs 

 Single Control Knob 

 Single Control Knob 

NON-OPERATING CONTROLS 

Centering  cabinet adjustment 

Width  rear chassis adjustment 
Height  rear chassis adjustment 
Horizontal Linearity  rear chasis screwdriver adjustment 

Vertical Linearity  rear chassis adjustment 

MODEL TA169, Ch. KCS43, 
Radio Ch. RK135D 

Horizontal Drive  rear chassis screwdriver adjustment 

Horizontal Oscillator Frequency  bottom chassis adjustment 

Horizontal Oscillator Waveform side chassis adjustment 

Focus  rear chassis adjustment 

Ion Trap Magnet  cabinet adjustment 

Deflection Coil cabinet adjustment 

Focus Coil cabinet adjustment 

PICTURE I-F FREQUENCIES 

Picture Carrier Frequency  25.75 mc. 

Adjacent Channel Sound Trap  27.25 mc. 

Accompanying Sound Traps  21.25 mc. 

Adjacent Channel Picture Carrier Trap 19.75 mc. 

SOUND I-F FREQUENCIES 

Sound Carrier Frequency 21.25 mc. 

Sound Discriminator Band Width between peaks 350 kc. 

VIDEO RESPONSE  To 4 mc. 

FOCUS Magnetic 

SWEEP DEFLECTION Magnetic 

SCANNING Interlaced, 525 line 

HORIZONTAL SCANNING FREQUENCY 

VERTICAL SCANNING FREQUENCY  

FRAME FREQUENCY (Picture Repetition Rate) 

HIGH VOLTAGE WARNING 

  15,750 cps 

60 cps 

33 cDs 

OPERATION OF THIS RECEIVER OUTSIDE THE CABINET OR WITH THE COVERS REMOVED, IN-

VOLVES A SHOCK HAZARD FROM THE RECEIVER POWER SUPPLIES. WORK ON THE RECEIVER 

SHOULD NOT BE ATTEMPTED BY ANYONE WHO IS NOT THOROUGHLY FAMILIAR WITH THE PRE-

CAUTIONS NECESSARY WHEN WORKING ON HIGH VOLTAGE EQUIPMENT. DO NOT OPERATE 

THE RECEIVER WITH THE HIGH VOLTAGE COMPARTMENT SHIELD REMOVED. 

KINESCOPE HANDLING PRECAUTIONS 

DO NOT OPEN THE KINESCOPE SHIPPING CARTON, INSTALL, REMOVE OR HANDLE THE KINE-

SCOPE IN ANY MANNER UNLESS SHATTERPROOF GOGGLES, AND HEAVY GLOVES ARE WORN. 

PEOPLE NOT SO EQUIPPED SHOULD BE KEPT AWAY WHILE HANDLING KINESCOPES. KEEP THE 

KINESCOPE AWAY FROM THE BODY WHILE HANDLING. 

The kinescope bulb encloses a high vacuum and, due to its large surface area, is subjected to considerable air pressure. For these 

reasons, kinescopes must be handled with more care than ordinary receiving tubes. 

The large end of the kinescope bulb—particularly that part at the rim of the viewing surface—must not be struck, scratched or sub-

jected to more than moderate pressure at any time. In installation, if the tube sticks or fails to slip smoothly into its socket, or 

deflecting yoke. investigate and remove the cause of the trouble. Do not force the tube. Refer to the Receiver Installation Section 

for detailed instructions on kinescope installation. All RCA kinescopes are shipped in special cartons and should be left in th,e cartons 

until ready for installation in the receiver. Keep the carton for posible future use. 
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OPERATING INSTRUCTIONS 

The following adjustments are necessary when 
ceiver on for the first time. 

1. Turn the radio FUNCTION switch to Tel. 

2. Turn the receiver "ON" and 
advance the SOUND VOLUME 
control to approximately mid. 
position. 

3. Set the STATION SELECTOR 
to the desired channel. 

4. Adjust the FINE TUNING 
control for best sound fidelity and 
SOUND VOLUME for suitable 
volume. 

5. Turn the BRIGHTNESS con-
trol fully counter.clockwise, then 
clockwise until a light pattern 
appears on the screen. 

6. Adjust the VERTICAL hold 
control until the pattern stops 
vertical movement. 

7. Adjust the HORIZONTAL 
hold control until a picture is ob-
tained and centered. 

8. Turn the BRIGHTNESS con-
trol counter-clockwise until the 
retrace lines just disappear. 

9. Adjust the PICTURE control 
for suitable pictuie contrast. 

turning the re. 10. After the receiver has been on for some time, it may be 
necessary to readjust the FINE TUNING control slightly for 
improved sound fidelity. 

----------\ IIe ---------. MOR HOLD ZONTAL 1 7-BRIGHTNESS 
I PICTU 

•IOLD RADIO 
LL' ll II .>_._____ T NING 

E RECORD CHANGER CONTROL SWITCH 
Ii FINE TUNING 
II HAN N C L NO 

.L __Ji 

FUNCTION SWITCH TONE 
1 -›-J 

S*k..›. V .N .VN 

—...s%. ,4%,.." SELECTOR. \\). DHANNE:,,_> 
OFF- N SOUND 
ÇADLUME-NVN RECORD CHAA. Eli' 

CONTROLS 

eA•Ino 

Figure I Bereirer Operating Controls 

INSTALLATION INSTRUCTIONS 

UNPACKING.—The TA 169 receiver is packed complete with 
kinescope in a cardboard carton. To unpack. turn the shipping 
carton on its side and tear open the carton bottom flaps. Fold 
the flaps up along the side of the carton and turn the carton 
bad: up. Lift the carton up and off the cabinet. 
A flat skid is attached to the bottom of the receiver cabinet 

which will permit the cabinet to be moved about without stress-
irlg the cabinet joints. To remove the skid, take off the nuts 
troy' the two bolts that hold the cabinet on the skid. With a 
man at each end of the cabinet, lift the cabinet off the skid. 
The operating control knobs are packed in a bag and tied to 

a cabinet back rail. Remove the bag and install the knobs on 
the proper control shafts. 

From the rear of the cabinet remove the single wood screw 
which holds the RP168C record changer drawer in the closed 
position. Slide the drawer out. From the top of the changer. 
remove the three filler plugs from over the motorboard mount-
ing screws. Loosen these three screws to permit removal of 
two wooden shipping strips under the edge of the motorboard. 
Tighten Jae screws just enough to keep the motorboard springs 
from nulling and replace the filler plugs. 

Remove ftte two red brackets which hold the 960285 changer 
drawer in die closed position. Open the drawer and untie the 
cord over thé numb:able. Fold the cardboard away from the 
spindle. Lift the turntable off the spindle. Remove the rubber 
band holding the drive wheel. Screw the front and back ship-
ping screws under the turntable down tight. Pull out the card-
board under the motolboard. Push the drive wheel towards 
the spindle and slip ' We. turntable down into place. The motor-
board should then be free floating. 
Make sure that all tubes are in place and are firmly seated 

in their sockets. 

Check to see that the high voltage lead is connected in place 
between the rim of the kinescope and the kinescope mask. 

WARNING.—The high voltage supply in this receiver de-
livets 12.000 volts! A.C. interlocks are provided at the back of 
the set so that when the back is removed so is he power. 

ANTENNA AND POWER CONNECTIONS. — Connect the 
leads from the antenna to the receiver antenna terminals. 
Make sure that the receiver power switch is in the off posi-

tion. Plug the receiver power cord into a 115 volt. 60 cycle 
a-c outlet. 

Turn the power switch to the "on" position, the brightness 
control three-quarters clockwise, and picture control fully 
counter-clockwise. 

KINESCOPE CUSHION ADJ. 

KINESCOPE CUSH ION 
Figure 2-- Yoke mid Focus Coil Adjustments 

11. In switching from one sta-
tion to another, it may be neces-
sary to repeat steps numbers 4 
and 9. 

12. When the set is turned on 
again after an idle period, it 
should not be necessary to re-
peat the adjustments if the posi-
tions of the controls have not 
been changed. If any adjustment 
is necessary, step number 4 is 
generally sufficient. 

13. If the positions of the con-
trols have been changed, it may 
be necessary to repeat steps 
numbers 1 through 9. 

14. For radio operation turn 
the FUNCTION switch to AM or 
FM and tune in station with the 
radio TUNING control. 

15. For phono operation, turn 
the FUNCTION switch to PH for 
operation of the 33 1 78 rpm rec-
ord changer, or to XPH for opera-
tion of the 45 rpm record changer. 

DEFLECTION COMPRESSION YOKE ADJ. SPRING SCREWS FOCUS COIL MAGNETIC SHUNT 
FOCUS COIL 

ION TRAP MAGNET 
FOCUS COIL MOUNTING SCREW 

MAGNET IC SHUNT LOCKING SCREW 

ION TRAP MAGNET ADJUSTMENT.—Set the ion trap mag-
net approximately in the position shown in Figure 2. Starting 
from this position adjust the magnet by moving it forward or 
backward at the same time rotating it slightly around the neck 
of the kinescope for the brightest raster on the screen. Reduce 
the brightness control setting until the raster is slightly above 
average brilliance. Adjust the focus control (R191 on the 
chassis rear apron) until the line structure of the raster is 
clearly visible. Readjust the ion trap magnet for maximum 
raster brilliance. The final touches on this adjustment should 
be made with the brightness control at the maximum position 
with which good line focus can be maintained. 

DEFLECTION YOKE ADJUSTMENT.—If the lines of the raster 
are not horizontal or squared with the picture mask, rotate the 
deflection yoke until this condition is obtained. Tighten the yoke 
adjustment wing screw. 

PICTURE ADJUSTMENTS.—It will now be necessary to obtain 
a test pattern picture in order to make further adjustments. See 
steps 3 through 9 of the receiver operating instructions. 

If the Horizontal Oscillator and AGC System are operating 
properly, it should be possible to sync the picture at this point. 
However, if the AGC threshold control is misadjusted, and the 
receiver is overloading, it may be impossible to sync the picture. 

If the receiver is overloading. turn R138 on the rear apron 
(see Figure 3) clockwise until the set operates normally and 
the picture can be synced. 

FOCUS COIL MOUNTING SCREWS COMPRESSION SPRING 
SCREWS 

jlers.10_, (10 RISI RIGS I» YE RT , CAL C AGC FOCUS LINEARITY THRESHOLD 

LIII HORIZONTAL LINEARITY C IS)  LOCKING DRIVE liORIZON TAL 
WIDTH s2«..às   RANGE RI CONTROL 

Figure 3 Rem- Chu.sis Adjustments 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT.—Turn 
the horizontal hold control to ale extreme counter-clockwise 
position. The picture should remain in horizontal sync. Momen-
tarily remove the signal by switching off channel then back. 
Usually the picture will remain in sync. Turn the control clock-
wise slowly. If the picture did fall out of sync upon removal 
of the signal, the number of diagonal black bars will be 
gradually reduced and when only 2 bars sloping downward 
to the left are obtained, the picture will pull into sync upon 
slight additional clockwise rotation of the control. The picture 
should remain in sync for approximately 180 degrees of addi-
tional clockwise rotation of the control. At the extreme clock-
wise position, the picture should be out of sync and should 
show 1 vertical or diagonal black bar in the raster. 

If the receiver passes the foregoing checks and the picture 
is normal and stable, the horizontal oscillator is properly 
aligned. Skip "Alignment of Horizontal Oscillator" and pro-
ceed with "Focus Coil Adjustments." 

ALIGNMENT OF HORIZONTAL OSCILLATOR. — If in the 
above check the receiver failed to hold sync with the hold 
control at the extreme counter-clockwise position or failed to 
hold sync over 180 degrees of clockwise rotation of the con-
trol from the pull-in point, it will be necessary to make the 
following adjustments: 

Horizontal Frequency Adjustment.—Turn the T109 sine wave 
core (on the outside of the apron) all the way out of the coil. 

Set the locking range trimmer C153A one-half turn out from 
maximum capacity. 

Turn the horizontal hold control to the extreme clockwise 
position. Tune in a television station and turn the frequency 
wave core of T109 under the chassis until the picture syncs 
and the sync bar just begins to move into the picture. 

NOTE.—Occasionally, a tube may be found which does not 
respond to this alignment procedure since it may not be pos-
sible to sync the picture by means of the frequency core when 
the sine wave core is all the way out of the coil. Yet, the tube 
may work perfectly well when the circuit is properly aligned. 
In such a case, it may be necessary to turn the sine wave core 
in slightly, and readjust the frequency core to obtain sync. 

Turn the sine wave core of T109 in until the blanking bar 
begins to move off to the left of the picture. Alternately turn 
the sine wave core in and the frequency out, keeping the pic. 
lure in sync and the blanking bar showing in the picture. 

Continue alternate adjustments until the picture falls from 
sync into a parasitic oscillation as indicated by a non-synchro-
nized pattern which flickers in width and centering with pos-
sibly a light ragged vertical bar through the center of the 
screen. 

Turn the sine wave core out 1/2 turn. Adjust the frequency 
core in until the picture is in sync and horizontal blanking 
appears as a vertical bar in the pictu.e. 

Check of Pull-in Ranqe.—Turn the horizontal hold control 
fully counter-clockwise. Connect a 270K ohm resistor across 
C156. Momentarily switch off channel and back; the picture 
will then be out of sync. Turn the hold control clockwise slowly 
and observe the minimum number of bars obtained just before 
the picture pulls into sync. 
The picture should snap in from two complete blanking bars. 

If two bars are not obtained, turn the locking range trimmer 
C153A in to obtain less bars or out to .)btain more bars. 

If C153A was adjusted, remove the 270K resistor, turn the 
horizontal hold control fully clockwise and adjust the T109 

frequency core until horizontal blanking appears as a vertical 
bar in the synced picture. Then repeat the entire check of 
pull-in range to this point. 

Repeat the adjustments under "Check of Pull-in Range" 
until the conditions specified are fulfilled. When the horizontal 
hold operates as outlined under "Check of Horizontal Oscillator 
Alignment" the oscillator is properly adjusted. 

If the oscillator does not hold sync properly at this point and 
the AGC system is in proper adjustment it will be necessary 
to adjust the Horizontal Oscillator by the method outlined in 
the alignment procedure on page 11. 

FOCUS COIL ADJUSTMENTS—The focus coil should be ad-
justed so that there is approximately one-quarter inch of space 
between the rear cardboard shell of the yoke and the flat of 
the front face of the focus coil. This spacing gives best average 
focus over the face of the tube. The axis of the hole through the 
focus coil should be parallel with the axis of the kinescope 
neck. The focus coil is provided with a magnetic shunt in the 
form of a metal sleeve. If the receiver focuses with the focus 
control at or near the end of its range, loosen the shunt lock-
ing screw and slide the shunt forward or backward until 
focus is obtained with the focus control in the middle of its 
range. 

CENTERING ADJUSTMENT.—No electrical centering controls 
are provided. Centering is obtained by loosening the two focus 
coil mounting screws and sliding the coil up or down or from 
side to side. If the focus coil was appreciably changed in 
position or if a corner of the raster is shadowed, check the 
position of the ion trap magnet. Reposition the magnet within 
the ronge of maximum raster brightness to eliminate the 
shadow and recenter the picture by sliding the coil. In no case 
should the magnet be adjusted to cause any loss of brightness 
since such operation may cause immediate or eventual dam-
age to the tube. In extreme cases it may be necessary to ad-
just one or more of the three focus coil compression spring 
screws to eliminate a corner shadow. 

WIDTH, DRIVE AND HORIZONTAL LINEARITY ADJUST-
MENTS.—Adjustment of the horizontal drive control affects the 
high voltage applied to the kinescope. In order to obtain the 
highest possible voltage hence the brightest and best focused 
picture, adjust horizontal drive counter-clockwise as far as 
possible without losing tension on trimmer. 

Set the width control to minimum picture width. 
Turn the horizontal linearity coil out until appreciable loss 

in width occurs, then in until nearly maximum width and the 
best linearity is obtained. Do not run the core in beyond the 
point of maximum linearity change, as the current drawn by 
the 6BG6G then becomes excessive. 

Adjust the width control for the proper picture width. 

Readjust linearity, but again not beyond the point of maxi-
mum linearity change. If necessary adjust the drive control 
for best linearity. 

If at very high line voltage, the picture width is excessive 
even with the width control set at minimum, turn the linearity 
coil out to obtain the proper width. On high line voltage, ex-
cessive width generally will be accompanied by good linearity, 
without retouching the drive. 

Adjustments of the horizontal drive control affect ho..zontal 
oscillator hold and locking range. If the drive control was ad-
justed, recheck the oscillator alignment. 

FOCUS.— Adjust the focus control (R191 on chassis rear 
apron) for maximum definition in the test pattern vertical 
"wedge" and best focus in the white areas of the pattern. 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS.—Ad. 
just the height control (RI55 on chassis rear apron) until the 
picture fills the mask vertically. Adjust vertical linearity (R162 
on rear apron) until the test pattern is symmetrical from top 
to bottom. Adjustment of either control will require a readjust-
ment of the other. Adjust the focus coil to align the picture 
with the mask. 

Check to see that the cushion and yoke thumbscrews and 
the focus coil mounting screws are tight. 

AGC THRESHOLD CONTROL.—The AGC threshold control 
R138 is adjusted at the factory and normally should not re-
quire readjustment in the field. 

To check the adjustment of the AGC threshold control, tune 
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INSTALLATION 

in a strong signal, sync the picture and turn the picture con-
trol to the maximum clockwise position. Turn the brightness 
control counter-clockwise until the vertical retrace lines are 
just invisible. Momentarily remove the signal by switching off 
channel and then back. If the picture reappears immediately, 
the receiver is not overloading due to improper setting of 11138. 
If the picture requires an appreciable portion of a second to 
reappear. 11138 should be readjusted. 

Set the picture control at the maximum clockwise position. 
Turn 11138 fully clockwise. The top one-half inch of the picture 
may be bent slightly. This should be disregarded. Turn 11138 
counter-clockwise until there is a very, very slight bend or 
change of bend in the top one-half inch of the picture. Then 
turn 11138 clockwise just sufficiently to remove this bend or 
change of bend. 

If the signal is very weak, the above method may not work 
as it may be impossible to get the picture to bend. In this 
case. turn 11138 counter-clockwise until the snow in the picture 
becomes more pronounced, then clockwise until the best signal 
to noise ratio is obtained. 

The AGC control adjustment should be made on a strong 
signal if possible. If the control is set too far counter-clockwise 
on a weak signal, then the receiver may overload when a 
strong signal Is received. 

CHECK OF R-F OSCILLATOR ADJUSTMENTS.—Tune in all 
available stations to see if the receiver r-f oscillator is ad-
justed to the proper frequency on all channels. If adjustments 
are required, these should be made by the method outlined 
in the alignment procedure on page 10. The adjustments for 
channels 2 through 5 and 7 through 12 are available Irom 
the front of the cabinet by removing the station selector 
escutcheon as shown in Figure 4. Adjustment for channel 13 
is on top of the chassis and channel 6 adjustment is in the 
kinescope well. See Figures 9 and 10 for their location. 

TO REMOVE ESCUTCHEON, SLIDE 

SPRING CLIP TO LEFT 

OSCILLATOR ADJUSTMENT 

— FOR CHANNEL NUMBER 

Figure 4 Ii•F Oscillator Adjustments 

RADIO OPERATION.—Turn the receiver function switch to 
AM and FM positions and check the radio for proper operation. 
Tune in a station of known frequency. If the dial pointer does 
not point to the correct spot on the dial, slip the dial pointer on 
the dial cord until the proper indication is obtained. 

RECORD CHANGER OPERATION.—Turn the receiver func-
tion switch to each phono position and check each record 
player for proper operation. 

Replace the cabinet back and make sure that the screws are 
tight in order to prevent rattling at high volume. 

WEAK SIGNAL AREA OPERATION.—Since the vast majority 
of receivers are sold in strong signal areas, the chassis are 
aligned to produce the cleanest pictures in those areas. How-
ever, if the receiver is to be operated in a weak signal area, 
better performance can be obtained by "peaking" the r-f unit. 

To peak the r-f unit in these receivers, disconnect the 390 
ohm resistor 1114 which is on top of the r-f unit chassis. Adjust 
L66 to obtain the best possible picture on the weakest low 
channel station received. 

If the peaked receiver is subsequently taken to a strong sig. 
nal area, the resistor 1114 should be connected in place and 
L66 adjusted for " flat" response on the low channels. 

CHASSIS REMOVAL.—To remove the chassis from the cabi-
net for repair or installation of a new kinescope, remove the 
control knobs, the cabinet back, unplug the speaker cable, 

INSTRUCTIONS 
the kinescope socket, the antenna cable, the pilot light cable, 
the yoke and focus coil cable. Remove the yoke frame ground-
ing strap and the interlock switch. Take out the six chassis 
bolts under the cabinet. Withdraw the chassis from the back 
of the cabinet. 

KINESCOPE HANDLING PRECAUTION.—Do not install, re-
move, or handle the kinescope in any manner, unless shatter-
proof goggles and heavy gloves are worn. People not so 
equipped should be kept away while handling the kinescope. 
Keep :he kinescope away from the body while handling. 

To remove the kinescope from the cabinet, take out the four 
screws and one wing screw which hold the yoke frame to the 
cabinet. Remove the kinescope, the yoke frame with yoke and 
focus coil as an assembly. 

INSTALLATION OF KINESCOPE.—Handle this tube by the 
metal rim at the edge of the screen. Do not cover the glass bell 
of the tube with fingermarks as it will produce leakage paths 
which may interfere with reception. If this portion of the tube 
has inadvertently been handled, wipe it clean with a soft cloth 
moistened with "dry" carbon tetrachloride. 

Wipe the kinescope screen surface and front panel safety 
glass clean of all dust and fingermarks with a soft cloth 
moistened with "Windex" or similar cleaning agent. 

Turn the tube so that the key on the base of the tube will 
be down and insert the neck of the kinescope through the 
deflection and focus coils. If the tube sticks, or fails to slip 
into place smoothly, investigate and remove the cause of the 
trouble. Do not force the tube. 

Replace the kinescope and yoke frame assembly in the 
cabinet. Insert the four screws and wing screw and tighten. 

Slip the kinescope as far forward as possible. Slide the kine-
scope cushion firmly up against the flare of the tube and 
tighten the adjustment locking screws. Slide the deflection 
yoke as far forward as possible and tighten. If this is not done, 
difficulty will be encountered in adjusting the ion trap magnet 
and focus coil because of shadows on the corner of the raster. 

Slide the chassis into the cabinet, then insert and tighten 
the six chassis bolts. 

Slip the ion trap magnet over the neck of the kinescope. 
Connect the kinescope socket to the tube base and slip the 

high voltage lead clip between the rim of the kinescope and 
the mask. 

Reconnect all other cables. Do not forget to replace the yoke 
frame grounding strap. 

As may be seen by inspection, the radio dial lights and dial 
pointer are attached to the cabinet front panel. The dial cord 
is attached to the receiver chassis. The method of attachment 
may be seen in Figure 5. 

NORMAL POSITION 
OF DIAL CORD 

DIAL CORD AND --..%  
POINTER   
MOVED FORWARD'.  
TO SHOW METHOD 
OF ASSEMBLY 

DIAL INSERT DIAL CORD 
poodyER BETWEEN TURNS OF 

COIL SPRING 

SCALE 

Figure 5—Dial Cord and Pointer Assembly 

Reach over the television chassis to the radio and slip the 
radio pilot lights on the cabinet pilot light brackets. 

To hook up the dial pointer, turn the tuning shaft until the 
gang is fully meshed. Slip the dial pointer to the low frequency 
end of the dial and press the dial cord well into the coil spring. 

Turn the set on and to radio position to see that the dial light-
ing is correct. If it is not, adjust the dial lights and shields. Tune 
in a station of known calibration and check the dial calibration. 

Perform the entire television set-up procedure beginning with 
Ion Trap Magnet Adjustment. 

CABINET ANTENNA.—A cabinet antenna is provided for use 
in strong signal areas in which no reflections are experienced. 
The leads from the antenna are brought out near the receiver 
antenna terminal board. To connect the cabinet antenna, attach 
the leads to the terminal board. If reception is satisfactory, no 
other antenna is necessary. However, if reception is unsatis-
factory, it will be necessary to employ an outdoor antenna or 
an indoor antenna which can be oriented. 

POWER CORD 

R158 VERTICAL 

HOLD CONTROL 

1=1-'-EFF 
R173 HORIZONTAL 

HOLD CONTROL 

R131 

BRIGHTNESS 

CONTROL 

R122 

PICTURE 

CONTROL 

5301 TO S304 

FuNCTION 

c 
RADIO 
TUNING 

CONTROL 

R 233 
TONE 

CONTROL 

5101, R205 

OFF-ON SOUND 

VOLUME 
e 

FINE 

TUNING CONTROL 

CHANNEL 

SWITCH 

SPEAKER CABLE 

.JEWEL LIGHT 

VII0 
SIICOT 
VERTICAL 
OUTPUT 

«D 

T110 
HIGH 

VOLTAGE 
TRANS. 

V107 

6557 GT 
AGC MAR 
VERT 

/el.\ V301 

6)6 OSC. 6. 

MIX 

TI 
OForERTE 

T BANS. 

V3 

6J6 
R FOSC 

V3C4 
6AL5 
RATIO 
OFT. 

V2 

SAGS 
CONVER 
TER 

ANTENNA TERMINAL BOARD-

CHASSIS TOP VIEW 

T 107 
YERTOS 
TRANS. 

T301 

I- F 

TRANS. 

v375'2 

68A6) 
FAMP 

T3o2 

I- F 

TRANS. 

v303 
6AUG 
DRIVER 

RATIO 

OFT. 

TRANS 

Vi 

BAGS 
-F AMP 

VIZ? 

6V6-GT 
AUDIO 
OUTPUT 

v102 
GAGS 
2...t Po. IF 
AMP 

1102 

2.2 PIK 

I-FTRANS 

VIO' 
6BA6 
1! PIS 

AMP 

v113 
183 GT 8016 
HI vOLTAG 

RECT. 

V114 

6 w4 GT 

DAMPER 

v105 
6SN7 GT 
SYNC AMP 

8. SEP 

VIII 

6SN7 GT 
HOR OSC 
!ICON 

V108 

6SN7 GT 
AGC, R ECT. 
IM SYNC. 
SEP 

1Z.Z 

J103 L110 0 

P I 303 1. 
4.5 MC TRAP 

-1-1! L1161 

! 
MAGNET (-•1 

FOCUS. COIL 

I 

DEFLECTION , ; 3 L 
YOKE '‘ .L 

• 1  

'TODEL TA1b9, 
. KCS3 

V112 

6BG6G 
HORIZONTAL 
OUTPUT 

V106 
12AU7 
VIDEO 
AMP 

v103 
6BAG 

F 
AMP 

vile 
6AuG 

IL SNDIF 
AMP 

Figure 6—Chassis Tap V few 

F TRANS 

vI22 

SU40 
RECTIFIER 

v lie 
GALS 
SOUND 
D,SCR 

viol 

SAGS 
4_,Pix F 

AMP 

G 1105 
SOUND 
TRAP 

V t20 

6V6-GT 
AUDIO 

OUTPUT 

v119 
12AX7 

AMPLIFIER 
ERR 

v115 

5U4G 

RECTIFIER 

Till 

POWER 

TRANSFORMER 

GREEN 

  30 2 

BLACK 

SIO5 

CABINET 

INTERLOCK 

SWITCH 

O
s
-
9
 3
9
V
d
 A
l
 

V
D
1
1
1
3
W
V
 
A
O
 
N
O
I
I
V
I
I
0
d
1
1
0
D
 
OI

CI
V2

I 

© John Ir. Rider 



CHASSIS BOTTOM VIEW 

POWER CORO 

HORIZ. LINEARITY 
CONTROL 

RI92 
WIDTH CONTROL 

O 

C1536 

C15.3 A 

VIII 
6SN7 GT 
HOR OSC 
6 COW' 

L104 
FILTER CHORE 

• 

)4-  

v1I3 
183-GT 8016 
HIOH VOLTAGE, 

RECTIFIER 

R138 
AGC THRESHOLD CONTROL 

V106 
I2AU7 
VIDEO 
AMP. 

1,1162 
VERTICAL 

- LINEARITY 
CONTROL 

R19I 
FOCUS 
CONTROL 

o 
v115 

5 U40 
RECTIFIER 

O 

v108 0 
65N7-GT 

AGC.RECT. 
1BI SYNC. 
0 SEP. 

V105 
GALS 

PIE 0E 6 
S LIM 

RISS 
HEIGHT CONTROL 

GREEN 

CI 1305   

BLACK 

'174U °T RAP 

V101 
6A05 

4E.E.P A 

AMP. 

TIOS 
SOUND TRAP 

O 

VISO 
6V6 GT 
AUDIO 

OUTPUT 

vis4 

6W4-GT 

DAMPER 

O 
V109 

65N7 GT 
SYNC AMP 
• SEP. 

O 

1104 
• P1X 

1 - F 
TRANS 

O 

1122 

5U4 

RECTIFIER 

o 

v103 
68A6 
352 PIS 
AMP 

v119 
12A117 
AMP 6 

INV. 

V118 
RA LS 
SOUND 
OISCR. 

v123 ° 

6V 6 Gr 
AUDIO 
OUTPUT 
o 

T10.3 
312 PIP 
I F 

TRANS 

v116 
6A U 6 

111 SNO. I- F 
AMP 

T112 

SND 

I - F 

R ANS 

vIO2 
RAGS 

2tER PIS 
I'S A MP 

T102 

25 P 
F 

s HANS. 

1301 

,C) 

TRANS. 

V 302 
613A6 
F ^ NIP 

1302 

I - F 

TRANS. 

V303 

6AU6 
DRI VER 

RATIO 

C.) 

DE T. 

TRANS. 

Figure 7-Chassis Bottom View 

O 

v110 
611601 
VERTICAL 
OUTPUT 

O 

V107 C> 
6SN7 GT 

.AGC AMP. 
V. vERr 05C 

O 

V304 
6AL 5 
RATIO 
D T. 

ANTENNA TERMINAL BOARD 

SPEAR 

R158 VERTICAL 

HOLD CONTROL 

R173 HORIZONTAL 
HOLD CONTROL 

R131 

BRIGHTNESS 

CONTROL 

R122 

PICTURE 

CONTROL 

S301 TO 5304 rFUNCTION SA, 

RAD,0 

(-- TUNING 
CONTROL 

R233 
TONE 

CONTROL 

 5') 
$101, R 203 

OFF- ON SOUND 
VOLUME 

FINE 
TUNING CONTROL 

CHANNEL 
SVvITCH 

RIO 

R CABLE 4::‹ 

JEWEL LIGHT 

ALIGNMENT PROCEDURE 

TEST EQUIPMENT. - To properly service the television 
chassis of this receiver, it is recommended that the following 
test equipment be available: 

R-F Sweep Generator meeting the following requirements: 

(a) Frequency Ranges 

20 to 30 mc., 1 mc. and 10 mc. sweep width 
50 to 90 mc., 10 mc. sweep width 
170 to 225 mc., 10 mc. sweep width 

(b) Output adjustable with at least . 1 volt maximum. 

(c) Output constant on all ranges. 

(d; " Flat- output on all attenuator positions. 

Cathode-Flay Oscilloscope. - For alignment purposes, the os• 
cilloscope employed must have excellent low frequency and 
phase response, and should be capable of passing a 60-cycle 
square wave without appreciable distortion. While this re-
quirement is not met by many commercial instruments, RCA 
Oscilloscopes. types WO-55A, WO-58A, WO-79A. and WO-60C 
fill the requirement and any of these may be employed. 

For video and sync waveform observations, the oscilloscope 
must have excellent frequency and phase response from 10 
cycles to at least two megacycles in all positions of the gain 
control. The RCA types WO-58A and WO-79A are ideally 
suited for this purpose. 

Signal Generator to provide the following frequencies with 
crystal accuracy. 

(a) Intermediate frequencies 

19.75 mc. adjacent channel picture trap 

21.25 mc. sound i-f and sound traps 

22.05 and 24.75 mc. cony, and first pix i-f trans. 

25.9 mc. second picture i-f transformer 

24.6 mc. fourth picture i.f transformer 

22.0 mc. third picture i-f transformer 

22.5 mc. fifth picture i-f transformer 

25.75 mc. picture carrier 

27.25 mc. adjacent channel sound trap 

(b) Radio frequencies 

Picture Sound 

Channel Carrier Carrier 

Number Freq. Mc. Freq. Mc. 

2  55.25  59.75 

3  61.25  65.75 

4  67.25  71.75 

5  77.25  81.75 

6  83.25  87.75 

7  175.25  179.75 

8  181.25  185.75 

9  187.25  191.75 

10  193.25  197.75 

11   199.25 203.75 

12 205.25 209.75 

13   211.25 215.75 

(c) Output of these ranges should be adjustable and at least 
.1 volt maximum. 

Heterodyne Frequency Meter with crystal calibrator if the 
signal generator is not crystal controlled. 

Electronic Voltmeter of Junicn "VoltOhmyst" type and a high 
voltage multiplier probe for use with this meter to permit 
measurements up to 15 kv. 

Service Precautions. - If possible, the chassis should be 
serviced, without the kinescope. However, if it is necessary 
to view the raster during servicing, it would be a great con-
venience to have a sét of yoke, focus coil, kinescope socket, 
high voltage and speaker extension cables. 

CAUTION: Do not short the kinescope second anode lead. 
Its short circuit current represents a considerable overload on 
the high voltage rectifier V113. 

Adjustments Required. - Normally. only the r-f oscillator 
line will require the attention of the service technician. All 
other circuits are either broad or very stable and hence will 
seldom require readjustment. 

The oscillator line is relatively non critical. When oscillator 
tubes are changed, in all probability it will be necessary to 
adjust only C6 in order to bring the entire line into adjustment. 

ORDER OF ALIGNMENT. - When a complete receiver align-
ment is necessary, it can be most conveniently performed in 
the following order: 

(1) Sound discriminator 

(2). Sound i-f transformers 

(3) Picture i-f traps 

(4) Picture i-f transformers 

(5) R-F and converter lines 

(6) R-F oscillator line 

(7) 4.5 mc. video trap 

(8) Sensitivity check 

SOUND DISCRIMINATOR ALIGNMENT. - Set the signal gen-
erator for approximately . 1 volt output at 21.25 mc. and con-
nect it to the second sound i-f grid. 

Detune T113 secondary (bottom). 

Set the "VoltOhmyst" on the 10 volt scale. 

Connect the meter in series with a one megohm resistor to 
the junction of diode resistors R203 and R204. 

Adjust the primary of T113 (top) for maximum output on the 
meter. 

Connect the "VoltOhmyst" to the junction of C183 and R203. 
Adjust T113 secondary (bottom). It will be found that it is pos-
sible to produce a positive or negative voltage on the meter 
dependent upon this adjustment. Obviously to pass from a 
positive to a negative voltage, the voltage must go through 
zero. T113 (bottom) should be adjusted so that the meter indi-
cates zero output as the voltage swings from positive to nega-
tive. This point will be called discriminator zero output. 

Connect the sweep oscillator to the grid of the second sound 
i-f amplifier. 

Adjust the sweep band width to approximately 1 mc. with 
the center frequency at approximately 21.25 mc. and with an 
output of approximately . 1 volt. 

Connect the oscilloscope to the junction of C183 and R203. 
The pattern obtained should be similar to that shown in Fig-
ure 13. If it is not, adjust the TI13 (top) until the waveform is 
symmetrical. 

The peak-to-peak band width of the discriminator should be 
approximately 350 kc. and it should be linear from 21.175 mc. 
to 21.325 mc. 

SOUND I-F ALIGNMENT.- Connect the sweep oscillator to 
the first sound i-f amplifier grid. 

Connect the oscilloscope to the second sound i-f grid return 
(terminal A T112) in series with a 33,000 ohm isolating resistor. 

Insert a 21.25 mc. marker signal from the signal generator 
into the second sound i-f grid. 

Adjust T112 (top and bottom) for maximum gain and sym-
metry about the 21.25 mc. marker. The pattern obtained should 
be similar to that shown in Figure 14. 

The output level from the sweep should be set to produce 
approximately .3 volt peak-to-peak at the second sound i-f grid 
return when the final touches on the above adjustment are 
made. It is necessary that the sweep output voltage should not 
exceed the specified values otherwise the response curve will 
be broadened, permitting slight misadjustment to pass un-
noticed and possibly causing distortion on weak signals. 
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The band width at 70% response from the first sound i-f grid 
to the second i-f grid should be approximately 200 kc. 

PICTURE 1-F TRAP ADJUSTMENT. - Connect the "Volt-
Ohmyst" to the junction of R135 and C190. 

Remove the 6SN7GT AGC Amplifier tube V107. Connect a 
250,000 ohm potentiometer between pins 5 and 6 of the V107 
socket. Adjust the potentiometer until the "VoltOhmyst" reads 
approximately - 12 volts. 

Set the channel switch to the blank position between channel 
numbers 2 and 13. 

Connect the "VoltOhmyst" across the picture detector load 
resistor R119. Under this condition, both leads of the meter are 
at approximately - 120 volts. In making this measurement, care 
should be taken not to touch the case of the meter or to permit 
the meter case to become grounded. 

Connect the output of the signal generator to the grid of the 
converter tube V2. To do this, remove the tube from the socket 
and fashion a clip by twisting one end of a small piece of wire 
around pin number 1. Replace the tube in the socket leaving 
the end of the wire protruding from under the tube. Connect 
the signal generator to this wire through a 1,500 mml capacitor 
keeping the leads as short as possible. 

Set the generator to each of the following frequencies and 
with a thin fiber screwdriver tune the specified adtustment for 
minimum indication on the "VoltOhmyst." In each instance the 
generator should be checked against a crystal calibrator to 
insure that the generator is exactly on frequency. 

(1) 21.25 mc.-T103 (top) (4) 27.25 mc.-T104 (top) 
(2) 21.25 mc.-T105 (top) (5) 19.75 mc.-T106 (top) 

(3) 27.25 mc.- T102 (top) (6) 19.75 mc.-T101 (top) 

In the above transformers using threaded cores, it is possible 
to run the cores completely through the coils and secure two 
peaks or nulls. The correct position is with the cores in the 
outside ends of the coils. U the cores are not in the correct 
position, the coupling will be incorrect and it will be impossible 
to secure the correct response. 

PICTURE I.F TRANSFORMER ADJUSTMENTS. - Set the sig-
nal generator to each of the following frequencies and peak 
the specified adjustment for maximum indication on the "Volt-
Ohmyst." During alignment, reduce the input signal if neces-
sary to prevent overloading. 

22.5 mc.---T106 (bottom) 
24.6 mc.-T104 (bottom) 
22.0 mc.-T103 (bottom) 

25.9 mc.-T102 (bottom) 

Tl and T101 are coupled by a link and in combination con-
stitute an overcoupled transformer. The characteristics of such 
a transformer are such that it is impossible to adjust it to a 
single frequency. 

To sweep align Ti and T101, connect a 330 ohm composi-
tion resistor across the primary coils of T102, T103, T104 and 
T106. 

Connect the "VoltOhmyst" to the junction of R135 and C190. 
Adjust the 250,000 ohm potentiometer for -2.0 volts on the 
meter. 

Connect the oscilloscope to the plate of the first video ampli-
fier, pin 1 of V106. 

Connect a sweep generator to the converter grid through a 
1,500 mmf capacitor. Set the generator to sweep from 20.0 mc. 
to 30.0 mc. and adjust the output to provide a 4 volt peak-to-
peak signal on the scope. 

Connect the signal generator loosely to the converter grid 
and adjust to provide markers at 22.05 mc. and 24.75 mc. 

Adjust Ti (top) and TIO1 (bottom) to obtain the response 
shown in Figure 15. The Tl core must penetrate to he terminal 
board end of the coil in order to obtain the correct response. 

Remove the 330 ohm resistors from across T102, T103, T104 
and T106. 

Adjust the 250.000 ohm potentiometer for a 15 volt peak-to-
peak signal at the plate of the first video amplifier. The bias as 
measured by the "VoltOhmyst" should be - 12 volts or less. 

ALIGNMENT 

Observe and analyze the response curve obtained. The re-
sponse will not be ideal and the i-f adjustments must be re-
touched in order to obtain the desired curve. See Figure 16. 

On final adjustment the picture carrier marker must be at 
approximately 45% response. The curve must be approximately 
flat topped, with the 22.1 mc. marker at approximately 95% 
response, the 25.0 mc. marker below 90% and the 26.5 mc. 
marker at 5% to 10% on the response curve. 

The most important consideration in making the if adjust-
ments is to get the picture carrier at the 45°o response point. 
If the picture carrier operates too low on the response curve, 
loss of low frequency video response, of picture brilliance, of 
blanking, and of sync may occur. If the picture carrier oper-
ates too high on the response curve. the picture becomes 
smeared. In making these adjustments, care should be taken 
that no two transformers are tuned to the some frequency as 
i-f oscillation may result. 

Remove the converter tube and take off the clip to pin num-
ber 1. Replace the tube in the socket. 

Picture I-F Oscillation. - If the receiver will operate without 
oscillating with the test equipment disconnected but breaks 
into oscillation or becomes unstable with the equipment con-
nected. it may become necessary to establish a ground plane. 
Cover the test bench with a sheet of copper and set the chassis 
on the sheet. Set all the test equipment except the "Volt-
Ohmyst" on the sheet and bond or bypass them to it. A Junior 
"VoltOhmyst" should not be bonded to the sheet since the 
negative test probe is not always connected to ground during 
alignment. 

If the receiver is badly misaligned and two or more of the 
i-f transformers are tuned to the same frequency, the receiver 
may fall into i-I oscillation. IT oscillation shows up as a volt-
age across the picture detector load resistor that is unaffected 
by r-f signal input. If such a condition is encountered, it is 
sometimes possible to stop oscillation by increasing the grid 
bias. If so. it should then be possible to align the transformers 
by the usual method. Once aligned in this manner, the i-f 
should be stable with reduced bias. 

If the oscillation cannot be stopped in the above manner, 
shunt the grids of the first three pix i-f amplifiers to ground 
with 1,000 mmf. capacitors. Connect the signal generator to the 
fourth pix i-f grid and align T106 to frequency. Progressively 
remove the shunt from each grid and align the plate coil of 
that stage to frequency. 

11 this does not stop the oscillation, the difficulty is not due 
to i-f misalignment as the i-f section is stable when properly 
aligned. Check all i-f by-pass condensers, transformer shunting 
resistors, tubes, socket voltages, etc. 

ANTENNA, R-F AND CONVERTER LINE ADJUSTMENT.-
In order to align the r-f tuner. it will first be necessary to set 
the channel 13 oscillator to frequency. The shield over the 
bottom of the r-f unit must be in place when making any 
adjustments. 

The channel 13 oscillator may be aligned by adjusting it to 
beat with a crystal calibrated heterodyne frequency meter, or 
by feeding a signal into the receiver at the r-f sound carrier 
frequency and adjusting the oscillator for zero output from the 
sound discriminator. In this latter case the sound discriminator 
must first have been aligned to exact frequency. Either method 
of adjustment will produce the same results. The method used 
will depend upon the type of test equipment available. Regard-
less of which method of oscillator alignment is used, the fre-
quency standard must be crystal controlled or calibrated. 

If the receiver oscillator is to be adjusted by the heterodyne 
frequency meter method, couple the meter probe loosely to the 
receiver oscillator. 

If the receiver oscillator is adjusted by feeding in the r-f 
sound carrier signal, connect the signal generator to the re-
ceiver antenna terminals. Connect the "VoltOhmyst" to the 
sound discriminator output (junction of C183 and R203). 

Set the receiver channel switch to 13. 

PROCEDURE 

Adjust the frequency standard to the correct frequency (237 
mc. for heterodyne frequency meter or 215.75 mc. for the sig-
nal generator). 

Set the fine tuning control to the middle of its range while 
making the adjustment. 

Adjust C6 for an audible beat on the heterodyne frequency 
meter or zero voltage from sound discriminator. 

Now that the channel 13 oscillator is set to frequency, we 
may precede with the r-1 alignment. 

Remove the first pix i-f amplifier tube V101. 

Connect the oscillosccpe to the test connection at R13 in the 
r-f tuning unit. 

Ccnnect the "VoltOhmyst" to the junction of R135 and C197. 
Adjust the bias potentiometer for - 3.5 volts on the meter. 

Connect the r-f sweep oscillator to the receiver antenna ter-
minals. The method of connection depends upon the output 
impedance of the sweep. The P102 connection for 300 ohm 
balanced or 72 ohm single-ended input are shown in the cit.-
cuit diagram in Figure 73. If the sweep oscillator has a 50 ohm 
single-ended output, 300 ohm balanced output can be obtained 
by connecting as shown in Figure 8. 

SO OHM 
UNBALANCED 

SWEEP OUTPUT 
CABLE 

Mt 22/ 

Figure 8-Unbalanced Sweep Cable Termination 

Connect the signal generator loosely to the receiver antenna 
terminals. 

Since channel 7 has the narrowest response of any of the 
high frequency channels, it should be adjusted first. 

Set the receiver channel switch to channel 7. 

Set the sweep oscillator to cover channel 7. 

Insert markers of channel 7 picture carrier and sound carrier 
175.25 mc. and 179.75 mc. 

Adjust C10 and C14 until the curve falls symmetrically be-
tween the sound and picture carrier markers. Adjust C11 to 
give the proper bandwidth. Roughly peak 1.6 in conjunction 
with slight adjustments of C10 and C14 for a flat-topped, re-
sponse curve with the sound and picture carriers at 90% to 
95% response points on this curve. See Figure 17, channel 7. 

Switch to channel 12 and adjust 1.6 for maximum response 
and minimum top slope of the curve. 

Check the response of channels 7 through 13 by switching 
the receiver channel switch, sweep oscillator and marker oscil-
lator to each of these channels and observe the response ob-
tained. See Figure 17 for typical response curves. It should be 
found that all these channels have the proper shaped response 
with the markers above 80% response. If the markers do not 
fall within this requirement on one or more high frequency 
channels, since there are no individual channel adjustments, 
it will be necessary to readjust L6, C10, C11 and C14, and 
possibly compromise some channel slightly in order to get the 
markers up on other channels. Normally, however, no difficulty 
of this type should be experienced since the higher frequency 
channels become comparatively broad and the markers easily 
fall within the required range. 

Channel 6 is next aligned in the some manner. 

Set the receiver to channel 6. 

Set the sweep oscillator to cover channel 6. 

Set the marker oscillator to channel 6 picture and sound 
carrier frequencies. 

Adjust L9, 1.13, L66 and C12, for an approximately flat.topped 
response curve located symmetrically between the markers. 
L9. L13 and L66 are the center frequency adjustments. C12 is 
the band width adjustment. 

T'IODEL 
Cn. 

Check channels 5 down through channel 2 by switching the 
receiver, sweep oscillator and marker oscillator to each chan-
nel and observing the response obtained. In all cases, the 
markers should be above the 80% response point. If this is not 
the case, L9, L13, L66 and C12 should be retouched. On final 
adjustment. all channels must be within the 80% specification. 

Disconnect the bias pot. and replace V107. Replace V101. 

Following an r-f alignment, the oscillator alignment must be 
checked. 

R.F OSCILLATOR LINE ADJUSTMENT. - The r-f oscillator 
line may be aligned by adjusting it to beat with a crystal cali-
brated heterodyne frequency meter, or by feeding a signal 
into the receiver at the r-f sound carrier frequency and adjust-
ing the oscillator for zero output from the sound discriminator. 
In this latter case the sound discriminator must first have been 
aligned to exact frequency. Either method of adjustment will 
produce the same results. The method used will depend upon 
the type of test equipment available. 

Regardless of which method of oscillator alignment is used, 
the frequency standard must be crystal controlled or calibrated. 
If the receiver oscillator is to be adjusted by the heterodyne 
frequency meter method, the calibration frequency listed under 
11-F Osc. Freq. must be available. 

If the receiver oscillator is adjusted by feeding in the r-f 
sound carrier frequency, the frequencies listed under Sound 
Carrier Freq. must be available. 

RRe•FceOc.lvser R-F Sound Channel 
Chan bneerl Oscillator 

Num ber Freq. Mc. FrCegar.rMecr. 

N  

Adjustment 

59.75 2   81     L24 
3   87   

765.7755   81.75   1.23 1. 4   93   1.22 
5   103   1.21 
6   109   87.75   

179.75   1.31 7   201   
185.75   1.19 8   207   L18 

119971..7755   L17 
9   213   
10   219   1.16 

203.75 11   225     1.15 
12   231   20 L14 13   237   2195..7755   

  C8 

If the heterodyne frequency meter method is used, couple 
the meter probe loosely to the receiver oscillator: 

If the IA sound carrier method is used, connect the "Volt-
aOnhm yst"to the sound discriminator output (junction of C183 

d CoRnn20ec3t) . the signal generator to the receiver antenna ter-

minals. The order of alignment remains the same regardless of 
which method is used. 

If the IA unit is removed from the receiver for service and is 
aligned separately the shield over the bottom of the r-f unit 
must be in place when making adjustments. 

Since lower frequencies are obtained by adding steps of in-
ductance, it is necessary to align channel 13 first and continue 
in reverse numerical order. 

Set the receiver channel switch to 13. 

Adjust the frequency standard to the correct frequency (237 
mc. for heterodyne frequency meter or 215.75 mc. for the 
signal generator). 

Set the fine tuning control to the middle of its range while 
making the adjustment. 

Adjust C6 for an audible beat on the heterodyne frequency, 
meter or zero voltage from sound discriminator. Oscillator ad-
justments Li and L2 shown on the schematic are factory con-
trol adjustments and should not be touched in the field. 

Switch the receiver to channel 12. 

Set the frequency standard to the proper frequency as listed 
in the alignment table. 

Adjust L14 for indications as above. 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator trimmer for the speci-
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ALIGNMENT 
fied indication. It should be possible to adjust the oscillator to 
the correct frequency on all channels with the fine tuning con-
trol in the middle third of its range. 

After the oscillator has been set on all channels, start back 
at channel 13 and recheck to make sure that all adjustments 
are correct. 

AGC THRESHOLD ADJUSTMENT. — The ACC threshold ad-
justment can be made by the method outiined in the Installa-
tion Instructions. However, a more accurate adjustment can be 
obtained by the use of an oscilloscope. 

Tune in a station and advance the picture control to the 
maximum clockwise position. Connect the low capacity probe 
from the oscilloscope to the plate of the first video amplifier. 
Adjust the oscilloscope to observe the horizontal sync pulse. 

Turn the AGO threshold control R138 fully clockwise, then 
slowly counterclockwise. As the control is turned counter-
clockwise, the receiver gain will increase slowly, increasing 
the size of the pattern on the oscilloscope. R138 should be 
turned counterclockwise until the receiver begins to overload 
as indicated by clipping of the sync. The control should be left 
in the maximum gain position in which no clipping of sync is 
observed. See Figure 18 for proper waveforms. 

HORIZONTAL OSCILLATOR ADJUSTMENT. — Normally the 
adjustment of the horizontal oscillator is not considered to be 
a part of the alignment procedure, but since the oscillator wave-
form adjustment requires the use of an oscilloscope. it can not 
be done conveniently in the field. The waveform adjustment is 
made at the factory and normally should not require readjust-
ment in the field. However, the waveform adjustment should 
be checked whenever the receiver is aligned or whenever the 
horizontal oscillator operation is improper. 

Horizontal Frequency Adjustment. —Set the locking range 
trimmer one half turn out from maximum capacity. With a 
clip lead, short circuit the coil between terminals C and D 
of the horizontal oscillator transformer T109. Tune in a tele-
vision station and sync the picture if possible. 

A. Turn the horizontal hold control R173 to the extreme 
clockwise position. Adjust the T109 Frequency Adjustment 
(under the chassis) so that the picture is just out of sync and 
the horizontal blanking appears in the picture as a vertical 
bar. The position of the bar is unimportant. 

Note.—Occasionally a tube may be found which does not 
respond to step -A" above, since it may not be possible to 
sync the picture by means of the frequency core when ihe 
sine wave coil is shorted out. Yet, the tube may work per-
fectly well when the circuit is properly aligned. In such a 
case, it may be necessary to remove the short then turn the 
sine wave core out then in until it is possible to obtain sync 
by adjustment of the frequency core. 

B. Turn the hold control approximately one-quarter of a 
turn from the extreme clockwise position and examine the 
width and linearity of the picture. If picture width or linearity 
is incorrect, adjust the horizontal drive control C153B, the 
width control R192 and the linearity control L111 until the pic-
ture is correct. If C153B was adjusted, repeat step "A" and 
note above. 

Horizontal Oscillator Waveform Adjustment.— Remove the 
shorting clip from terminals C and D of T109. Turn the hori-
zontal hold control to the extreme clockwise position. With a 
thin fibre screwdriver, if necessary, adjust the Oscillator Wave-
form Adjustment Core of T109 (on the outside of the chassis 
until the horizontal blanking bar appears in the raster. The 
waveform adjustment core will sync the picture in two posi-
tions. The core should be in the position nearest the outside 
of the chassis. 

A. Connect the low capacity probe of an oscilloscope to 
terminal C of T109. Alternately adjust the waveform and fre-
quency cores of T109 until the peak of the sine wave is cqual 
in amplitude to the peak of the saw tooth, on the oscilloscope 
as shown in Figure 19. while maintaining the pictuie in 

PROCEDURE 
synchronization. Then adjust the frequency core until hori-
zontal blanking shows as a vertical bar in the picture. 

This adjustment is very important for correct operation of 

the circuit. If the broad peak of the wave on the oscilloscope 
is lower than the sharp peak, the noise immunity becomes 
poorer, the stabilizing effect of the tuned circuit is reduced 
and drift of the oscillator becomes more serious. On the other 
hand, if the broad peak is higher than the sharp peak, the 
oscillator is overstabilized. the pull- in range becomes inade-
quate and the broad peak can cause double triggering of the 
oscillator when the hold control approaches the clockwise 
position. 

Remove the oscilloscope upon completion of this adjustment. 

Check of Oscillator Pull-in Range. — Set the horizontal hold 
control to thc full countcr-clock wise position. 

Connect a 270K ohm resistor across C156. 

Momentarily switch off channel and back. The picture will 
then be out of sync. 

Turn the hold control clockwise slowly and observe ihe 
minimum number of bars obtained just before the picture pulls 
into sync. The picture should snap in from two complete blank-
ing bars. If two bars are not obtained turn the locking range 
trimmer C153A in to obtain less bars or out to obtain more 
bars. 

After adjustment of C153A, remove the 270K resistor, turn 
the horizontal hold control fully clockwise and readjust the 
frequency coie of T109 until the picture is in sync and the 
horizontal blanking bar begins to move in the picture. Then 
repeat the entire "Check of Pull- in Range" procedure to this 
point. Repeat this procedure until two bar pull-in is obtained. 

Turn the horizontal hold control to the maximum clockwise 
position. The picture should be just out of sync to the extent 
that the horizontal blanking bar appears as a single vertical 
or diagonal bar in the picture. Adjust the T109 Frequency 
Adjustment until this condition is fulfilled. 

4.5 MC. VIDEO TRAP ADJUSTMENT.— Tune in a strong in-
put from a station, and with a very short clip lead, short the 
trap winding of T103. Observe the picture for the appearance 
of a 4.5 mc. beat. If the beat appears in the picture, adjust 
L110 until the beat is eliminated or minimized. 

SENSITIVITY CHECK. -- A comparative sensitivity check can 
be made by operating the receiver on a weak signal from a 
television station and comparing the picture and sound ob-
tained to that obtained on other receivers under the same 
conditions. 

This weak signal can be obtained by connecting the shop 
antenna to the receiver through a ladder type attenuator pad. 
The number of stages in the pad depends upon the signal 
strength available at the antenna. A sufficient number of stages 
should be inserted so that a somewhat less than normal con-
trast picture is obtained when the picture control is at the maxi-
mum clockwise position. Only carbon type resistors should be 
used to construct the pad. 

RESPONSE CURVES.— The response curves shown on page 
14 and referred to throughout the alignment procedure were 
taken from a production set. Although these curves are typical, 
some variations can be expected. 

The response curves are shown in the classical manner of 
presentation, that is with -response up" and low frequency to 
the left. The manner in which they will be seen in a given test 
set-up will depend upon the characteristics of the oscilloscope 
and the sweep generator. The curves may be seen inverted 
and 'or switched from left to right depending on the deflection 
polarity of the oscilloscope and the phasing of the sweep 
generator. 

ALIGNMENT TABLE. — Both methods of oscillate' alignment 
are presented in the alignment table. The service technician 
may thereby choose the method to suit his test equipment. 

Figure 9—Top Chassis Adjustments 

Figure 10—Bottom Chassis Adjustments 
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ALIGNMENT TABLE 

THE DETAILED ALIGNMENT PROCEDURE BEGINNING ON PAGE 8 SHOULD BE READ BEFORE ALIGNMENT BY USE OF THE TABLE 

IS ATTEMPTED. 

STEP 
No. 

CONNECT 
SIGNAL 

GENERATOR 
TO 

SIGNAL 
GEN. 
FREQ. 
MC. 

CONNECT 
SWEEP 

GENERATOR 
TO 

SWEEP 
GEN. 
FREQ. 
MC. 

CONNECT 
OSCILLOSCOPE 

TO 

CONNECT 
"VOLTOHMYST" 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST REFER 
TO 

DISCRIMINATOR AND SOUND I-F ALIGNMENT 

1 2nd sound i-f grid 
(pin 1, V117) 

21.25 
.1 volt 
output 

Not used Not used In series with 1 
meg. to junction 
of R203 & R204 

Detune T113 ( bot.) 
Adjust T113 ( top) 
for max. on meter 

Fig. 9 
Fig. 10 
Fig. 11 

2 n n 44 
" Junction of C183 

& R203 
Meter on 3 volt 
scale 

T113 ( bottom) for 
zero on meter 

Fig. 10 
Fig. 10 

3 5 Y 2nd sound i-f grid 
(pin 1, V117) 

21.25 
center 
1 mc. 
wide 

.1 v. out 

Junct. of C183 & 
R203 

Not used Check for symmetrical response 
waveform ( positive & negative). If 
not equal adsust TI13 ( top) until 
they are equal 

Fig. It 
Fig. 13 

4 1st sound i-f grid 
(pin I, VUS) 

21.25 
re. 

duced 
output 

1st sound i-f grid 21.25 
reduced 
output 

Terminal A, 1112 
in series with a 

33,000 ohm 
resistor. 

" Sweep output re- 
duced to provide 
.3 volt p- to-p on 
scope 

T112 ( top & bot.) 
for max, gain and 
symmetry at 21.25 
ITIC. 

Fig. 11 
Fig. 9 
Fig. 10 
Fig. 14 

PICTURE I F AND TRAP ADJUSTMENT 

5 Not used Not used Not used Junction of R135 
& CI90 

Remo ve V107. 
ti- Connect between ct epoteenen 

0 
pins 5 & 6 of 
V107 socket 

Adjust potentiom- 
eoterfeotrer-12 volts 
n in 

Fig. 11 
Fig. 9 

6 Converter grid 
(pin 1, V2) 

21.25 n 44 Across R119 Meter on 3 volt 
scale. Receiver be. 
tween 2 & 13 

T103 ( top) for 
min. on meter 

Fig. 9 
Fig. 11 

7 64 21.25 " 4 
" " T105 ( top) for 

min. 
Fig. 11 
Fig. 9 

8 
40 27.25 " 

id 
" " T102 ( top) for 

min. 
" 

e " 27.25 60 " " " T104 ( top) for 
min. 

" 

10 di 19.75 n " " " T106 ( top) for 
min. 

" 

11 id 19.75 id 44 
" " T101 ( top) for 

min. 
" 

12 o 22.5 Y o 04 
" 1106 (bottom) for 

max. on meter 
Fig. 10 

13 " 24.6 44 44 4. 64 TIO4 (bottom) for 
max. 

" 

14 " 22.0 o Id " 
di T101 (bottom) for 

max. 
" 

15 " 25.9 44 " 
40 di T102 ( bottom) for 

max. 
" 

16 40 22.05 
24.75 

Converter 
grid 
(pin I, V2) 

Sweep- 
ing 
20 to 
30 toc. 

Pin 1, V108 Junction of R135 
& C190 

Shunt 300 ohms 
across pri. T102, 
T103, T104, TI06. 
Set bias -2 V. Set 
ewp. gen. for 4 V. 
P-P on scope. 

Adjust T1 (top) 
and T101 ( bot- 
tom) for proper 
response 

Fig. 10 
Fig. 15 

17 o di " 4. ti Remove shunt re- 
sisters. Set bias 
to give 15 volts 
P to P on scope, 

Adjust T1 ( top), 
T101, T102, 1103, 
1104, TIO6 ( bot.) 
for proper reap. 

Fig. 9 
Fig. 10 
Fig. 11 
Fig. 16 

ANTENNA, R-F AND CONVERTER LINE ALIGNMENT 

18 Antenna 
terminals 

215.75 Not used Not used Junction of C183 
& R203 for signal 
gen. method only 

Fine tuning can- 
tered. Receiver on 
channel 13. Het- 
erodyne meter 
coupled to oscil-
lator if used. 

C6 for zero on 
meter or seat on 
het. freq. meter 

Fig. I 1 
Fig. 9 

19 Junction of R135 
& C197 

Remove Viol Potentiometer for 
-3.5 volts on meter 

Fig. 11 
Fig. 9 

20 Antenna 
terminal 
(loosely) 

175.25 
& 

179.75 

Antehna 
terminals 
(see text for 
precaution) 

Sweep- 
ing 

channel 
7 

Test 
Connection R13 

• 

Not used Receiver on chan- 
nel 7 

L8, CIO, CI 1 & 
C14 for flat top 
response between 
markers. Markers 
above 90%. 

Fig. 11 
Fig. 10 
Fig. 9 
Fig. 17 

(7) 

21 di 205.25 
209.75 

" channel 
12 

n n Receiver on chan- 
nel 12 

L6 for max. re- 
sponse and min. 
slope of top of 
curve 

Fig. 16 
Fig. 17 
(12) 

22 " 175.25 
179.75 

" channel 
7 

n 44 Receiver on chan- 
nel 7 

Check to see that 
response is as 
abnve 

Fig. 17 
(7) 

, 
23 " 181.25 

185.75 
" channel 

a 
" " Receiver on chan- 

nel 8 
" Fig. 17 

(8) 

24 " 187.25 
191.75 

" channel 
e 

id 
" Receiver on chan- 

nel 9 
" Fig. 17 

(9) 

25 
id 193.25 

197.75 
" channel 

10 
" 4i Receiver on than- 

nel 10 
° Fig. 17 

(10) 

MODEL TA169, 
Ch. KCS43 

STEP 
No. 

CONNECT 
SIGNAL 

GENERATOR 
TO 

SIGNAL 
GEN. 
FREQ. 
MC. 

CONNECT 
SWEEP 

GENERATOR 
TO 

SWEEP 
GEN. 
FREQ. 
MC. 

CONNECT 
OSCILLOSCOPE 

TO 

CONNECT 
"VOLTOHMYST" 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST 
REFER 
TO 

R-F AND CONVERTER LINE ALIGNMENT (Cont'd) 

26 " 199.25 
203.75 

" channel 
II 

n " Receiver on chan- 
nel 11 

di Fig. 17 
(11) 

27 " 205.25 
209.75 

" channel 
12 

" .. Receiver on chan- 
nel 12 

" Fig. 17 
(12) 

28 " 211.25 
215.75 

" channel 
13 

" " Receiver on chan- 
nel 13 

" Fig. 17 
(13) 

29 If the response on any channel ( steps 22 through 28) is below 80% at either marker, switch to that channel and adjust L6, CIO, C11 & C14 
to pull response up on that channel. Then recheck steps 22 through 28. 

30 Antenna 
terminals 
(loosely) 

83.25 
87.75 

Ant. terminals 
(see text for 
precaution) 

Sweep- 
ing 

chan. 6 

Test 
Connection R13 

Not used Receiver on chan- 
nel 6 

L9, L13, L68 & 
Cl2 for response 
as above 

Fig. 17 
(6) 

31 77.25 
81.75 

a channel 
5 

" " Receiver on chan- 
nel 5 

Check to see that 
response is as 
above 

Fig. 17 
(5) 

32 44 67.25 
71.75 

" channel 
4 

" di Receiver on chan- 
nel 4 

Fig. 17 
(4) 

33 id 61.25 
65.75 

" channel 
3 

n " Receiver on chan- 
nel 3 

" Fig. 17 
(3) 

34 " 55.25 
59.75 

" channel 
2 

" " Receiver on chan- 
nel 2 

" Fig. 17 
(2) 

35 If the response on any channel ( steps 31 through 34) is below 80% at either marker, switch to that schannel and adjust L9, LI3, L86 & Cl2 
to pull response up on that channel. Then recheck steps 30 through 34. Disconnect bias pot and replace V101 and VI07. 

R-F OSCILLATOR ALIGNMENT 

STEP 
No. 

CONNECT 
SIGNAL 

GENERATOR 
TO 

SIGNAL 
GEN. 
FREQ. 
MC. 

CONNECT 
HETERODYNE 
FREQ. METER 

TO 

HET. 
METER 
FREQ. 
MC. 

CONNECT 
OSCILLOSCOPE 

TO 

CONNECT 
"VOLTOHMYST" 

TO 

MISCELLANEOUS 

CONNAENCTIONS D 

INSTRUCTIONS 

ADJUST REFER 
TO 

36 Antenna 
terminals 

215.75 Loosely coupled to 
r-f osc. 

237 Not used Junction of CI83 
& R203 for sig. 
gen. method only 

Fine tuning cen- 
tered. Receiver on 
channel 13 

C8 for zero on 
meter or beat on 
bet. freq. meter 

Fig. 11 
Fig. 10 
Fig. 9 

37 .. 209.75 " 231 " Rec. on chan. 12 L14 as above Fig. 12 

38 n 203.75 " 225 " " Rec, on chan. 11 L15 as above " 

39 n 197.75 .. 219 di 44 Rec. on chan. 10 L16 as above 

40 id 191.75 " 213 di 
" Rec, on chan. 9 L17 as above " 

41 n 185.75 " 207 " " Rec, on chan. 8 L18 as above " 

42 di 179.75 44 201 44 
id Rec, on chan. 7 L19 as above " 

43 n 87.75 " 109 44 " Rec, on chats. 6 L31 as above Fig. 10 

44 " 81.75 " 103 " " Rec, on chan. 5 L21 as above Fig. 12 

45 • 71.7$ n 93 " " Rec, on chan. 4 L22 as above " 

46 " 65.75 " 87 " Of Rec, on chan. 3 L23 as above " 

47 n 59.75 " 81 " " Rec. on chan. 2 L24 as above " 

48 Repeat steps 36 through 47 as a check. 

ACC THRESHOLD ADJUSTMENT 

49 Not used Not used . Pin 1, VI06 I Not used 

I 

Tune in station, turn phi control 
clockwise. Adjust R138 for max. gain 
without clipping sync on scope 

Fit. 11 
Fig. 18 

HORIZONTAL OSCILLATOR ADJUSTMENT 

60 Short circuit terminals C and D of 1109. Tune in a station. Set locking range trimmer CI53A % turn out from maximum. 

61 Turn hold control fully clnckwise. Adjust T109 Frequency Adjustment until horizontal blanking bar appears in the picture. 

52 Turn hold control % turn from clockwise to sync picture. Adjust width ( R192), linearity (L111) and drive (C153B) controls until picture 
is correct. Repeat step 51, then proceed with step 53. 

53 Remove clip from terminals C and D of 1109. Turn hold control fully clockwise. Adjust T109 Oscillator Waveform Adjustment until horizontal 
blanking bar appears in picture with core in outer of two possible positions. 

54 Connect low capacity probe of oscilloscope to terminal C of 1109. Alternately adjust T109 Oscillator Waveform Adjustment and frequency 
adjustment until broad and sharp peaks of wave on oscilloscope are same height while keeping picture in sync. Remove oscilloscope. 

55 Connect a 270K resistor across CI58. Turn hold control fully counter-clockwise. Momentarily remove signal. Turn hold control slowly clock-
wise. Note least number of bars before pull-in. Adjust Locking Range Control (C153A) for 2 bar pull-in. 

56 Turn hold control fully clockwise. Adjust T109 Freq. Adjustment until horizontal blanking appears as single vertical or diagonal bar in pix. 

4.5 MC VIDEO TRAP ADJUSTMENT 

57 Tune in • strong station. Short T103 trap. If • 4.5 mc, beat appears in picture adjust 4.5 mc. trap (L110) until beat is eliminated. 

SENSITIVITY CHECK 

58 Connect antenna to receiver through attenuator pad to provide weak signal. Compare the picture and sound obtained to that obtained on other 
receivers under the same conditions. 
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RADIO ALIGNMENT PROCEDURE 

If any lead dressing is necessary, it should be done before aligning the receiver. When making a complete alignment follow 
the table below in sequence. If only a portion of the circuit is to be aligned select the portion required arid follow with the re-
maining steps in the section. Any adjustments made on the 455 kc. I- F's make it necessary to adjust the 10.7 mc. I-F's. 

"AM" R-F—I-F ALIGNMENT 
Test-Oscillator.-For all alignment operations, connect low side of the test-osc. to the receiver chassis, and keep the osc. output 

as low as possible to avoid a-v-c action. Output Meter.-Connect the meter across the speaker voice coil, and turn the receiver 
volume control to max. 

Steps 
Connect the High Side of 

the Test Osc, to- 
Tune Test Osc. 

to- 
Function Switch 

Turn Radio 
Dial to-

Adjust the following 

Antenna terminal in series 
with .01 mfd. 

455 kc. 
Modulated 

Low Freq. end 
of Dial 

'('Top and bot, cores of T301 and T302. 
(For max. voltage across voice coil.) 

2 
Ant. terminal through 

dummy ant. of 200 mmfs. 

1,620 kc. AM Min. capacity Osc. C308 for maximum output. 

3 1,400 kc. AM Tune to signal Ant. C304 for maximum output. 

4 
- 
5 

600 kc. AM 600 kc. Osc. L306 and Ant. L303. 

Repeat steps 2, 3 and 4 for maximum output. 

t Use alternate loading. Connect an 18,000-ohm resistor across the primary to load the plate winding while the grid winding of 
the same transformer is being peaked. Then load the grid winding with the 18.000-ohm resistor while the plate winding is being peaked. 

RATIO DETECTOR ALIGNMENT 
Connect probe of "VoltOhmyst" to negative side of C328 and low side to chassis. Connect output meter across speaker voice coil. 

Steps 
Connect the High Side of 

the Test Osc. to- 
Tune Test Osc. 

W- 
Function Switch Radio Dial 

Tuned to- Adjust  

6 
Pin No. 1 of 6AU6 (V303) in 

series with .01 mid. 10.7 mc. 
30% AM 
Modulated 

FM Top of T303 for maximum DC 
on "VoltOhmyst." 

7 
Pin No. 1 of 6AU6 (V303) in 

series with .01 mfd. 
FM  Bottom of T303 for minimum audio 

output on meter. 

8 
Repeat steps 6 and 7 as necessary making final adjustment with r-f input level set to give approximately -3.0 volts d-c 
on "VoltOhmyst." 

"FM" R-F—I-F ALIGNMENT 

Steps 
Connect the High Side of 

the Test Osc. to- 
Tune Test Osc. 

to- 
Function Switch 

Radio Dial 
Tuned to-

Adjust 

9 Terminal 3 of S301-2 rear 
through 270 ohms, 

10.7 mc. FM 88 mc. 
*T301 and T302 for max. with r-f input 
set to give -3 volts on "VoltOhmyst." 

10 
Terminal 3 of S301-2 rear 

through 270 ohms. 
106 mc. FM 106 mc. 

Set C302 to max. capacity. Squeeze 
L307 and adjust C302 for maximum. 

11 
Terminal 3 of S301-2 rear 

through 270 ohms, 
90 mc. FM Tune to signal Squeeze L301 and rock gang for 

maximum output. 

12 Repeat steps 10 and 11 as required. 

• Use a 680-ohm resistor to load the plate winding while the grid winding of the same transformer is being peaked. Then the grid 
winding is loaded with 680-ohm resistor while the plate winding is being peaked. 

T301 I- f TRANS. 

ASS IC. 10.7MC. 

0 i0 
MC. SM. 

45SKC PSI. 10.7 IAC.PRI. 
UNDER UNDER 

CHASSIS CHASSIS 

L306 L 303 

'1305 1-f TRANS. 

ASS RC. 10:71AC., 

i0 
PR I. SM. 

40.716C. PRI S ASS KC. SEC. 
UNDCR UNDER (CALS 
CHASSIS [SASS'S 68,6  it RATIO OCT 

MA. OCT. AN. C. \ 
3 PHONO PREMAR 

Figure 20- Chassis, Top i'iew, Showing Adjustments 

Figure 21-Dial and Drive Cord Assembly 

CRITICAL LEAD DRESS: 

1. Ground lead on pin 2 of V302 and V303 should be dressed 
down flat on chassis. 

2. Dual .005 mfd. capacitors and diode filter should be dressed 
to clear the bottom of the cabinet. 

3. Dress C329 across V302 sockets with short and direct leads. 

4. Dress V302 plate lead from pin 5 down to the chassis. 

5. Dress AVC lead from R321 to switch down to chassis and 
against back of gang mounting plate. 

6. Dress lead from pin 6 of V305 down to chassis and against 
back of gang mounting plate. 

7. Dress AVC lead from 1st I-F to switch against chassis and 
against gang mounting plate. 

8. Dress lead from switch to pin 1 of V301 against plate sup-
porting gang. 

9. Dress all insulated F-M leads down to chassis. 

10. Connect C309 with short lead to pin 6 of V301 keeping 
body of cap away from plate lead and switch terminals. 

11. The coupling between L301 and L307 should be adjusted 
to give proper injection voltage to the mixer grid. This 
has been found to be correct when the distance between 
adjacent end turns is to 7,1,;" measured at top of the 
form. 

12. Dress cabled leads away from antenna transmission lines. 

13. Dress all uninsulated bus wire so as to avoid short circuits. 

SERVICE SUGGESTIONS 

Following is a list of symptoms of possible failures and an 
indication of some of the possible faults: 

NO RASTER ON KINESCOPE: 

(1) Incorrect adjustment of ion trap magnet. Magnets reversed 
either front to back or top to bottom. 

(2) V112 or V113 inoperative. Check waveforms on grids and 
plates. 

(3) No high voltage If horizbntal deflection is operating as 

evidenced by the correct waveform on terminal 4 of 1106, 
the trouble can be isolated to the 8016 circuit. Either the 

TI10 hiyh voltage winding is open, the 8016 tube is de-

fective. its filament circuit is open, or C168 is shorted. 

(4) V111 circuit inoperative - Refer to schematic and waveform 
chart. 

(5) Damper tube W114) inoperative. 

(6) Defective kinescope. 

(7) R131 open. 

(8) No receiver plate voltage filter capacitor shorted -bleeder 
or filter choke open. 

NO VERTICAL DEFLECTION: 

(1) VIO7B or V110 inoperative. Check voltage and waveforms 
on grids and plates. 

(2) T107 or T108 open. 

(3) Vertical deflection coils open. 

SMALL RASTER: 

(1) Low Plus B or low line voltage. 

(2) V112 defective. 

(3) Defective yoke. 

POOR VERTICAL LINEARITY: 

(1) If adjustments cannot correct, change V110. 

(2) T107 or T108 transformer defective. 

(3) V107B defective - check voltage and waveforms on grid 

and plate. 

(4) C150, R164, CI46B, C147C, C148C or C166 defective. 

(5) Low bias or plate voltage - check rectifiers and capacitors 
in supply circuits. 

POOR HORIZONTAL LINEARITY: 

(1) If adjustments do not correct, change V112 or V114. 

(2) T110 or L111 defective. 

(3) C164 or C165 defective. 

WRINKLES ON LEFT SIDE OF RASTER: 

(1) C169 defective or incorrectly connected. 

(2) C141 or C191 defective. 

(3) Defective yoke. 

PICTURE OUT OF SYNC HORIZONTALLY: 

(1) T109 incorrectly tuned. 

(2) R172, R173 or R174 defective. 

TRAPEZOIDAL OR NON.SYMMETRICAL RASTER: 

(1) Improper adjustment of focus coil or ion trap magnet. 

(2) Defective yoke. 

RASTER AND SIGNAL ON KINESCOPE BUT NO SOUND: 

(1) R-F oscillator off frequency. 

(2) Sound i-f, discriminator or audio amplifier inoperative 

check V116, V117, V118, V119, V120 and their socket 
voltages. 

(3) T114 defective. 

(4) Speaker defective. 

SIGNAL AT KINESCOPE GRID BUT NO SYNC: 

(1) ACC threshold control R138 misadjusted. 

(2) V105B, V107A, V108 or V109 inoperative. Check voltage 

and waveforms at their grids and plates. 

SIGNAL ON KINESCOPE GRID BUT NO VERTICAL SYNC: 

(1) Check V107B and associated circuit- C145, T107, etc. 

(2) Integrating network inoperative-Check. 

(3) R154, R155, R157, R158 or R159 defective. 

SIGNAL ON KINESCOPE GRID BUT NO HORIZONTAL SYNC: 

(1) T109 misadjusted --readjust as instructed on page 11. 

(2) V111 inoperative--- check socket voltages and waveforms. 

(3) T109 defective. 

(4) C134, C140, C146C, C153A, C154. C155, C156 or C157 
defective. 

(5) If horizontal speed is completely off and cannot be ad-

justed check C158. C159, R172, R173, R174, R179 and R182. 

SOUND AND RASTER BUT NO PICTURE OR SYNC: 

(1) Picture i-f, detector or video amplifier inoperative-check 

V103, V104, V105 and V106-check socket voltages. 

(2) Bad contact to kinescope grid. 

PICTURE STABLE BUT POOR RESOLUTION: 

(1) V105A or V106 defective. 

(2) Peaking coils defective-check for specified resistance. 

(3) Make sure that the focus control operates on both sides of 
proper focus. 

(4) 11-F and 1-F circuits misaligned. 

PICURE SMEAR: 

(1) R-F or I-F circuits misaligned. 

(2) Open peaking coil. 

(3) This trouble can originate at the transmitter - check on 
another station. 

PICTURE JITTER: 

(1) AGC threshold control R138 misadjusted. 

(2) If regular sections at the left picture are displaced change 

V112. 
NODEL TAL)9, 
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SERVICE SUGGESTIONS 

(3) Vertical instability may be due to loose connections or 
noise. 

(4) Horizontal instability may be due to unstable transmitted 
sync. 

RASTER BUT NO SOUND, PICTURE OR SYNC: 

(1) Defective antenna or transmission line. 

(2) R-F oscillator off frequency. 

(3) R-F unit inoperative —check VI, V2, V3. 

DARK VERTICAL LINE ON LEFT OF PICTURE: 

(1) Reduce horizontal drive and readjust width and horizontal 
linearity. 

(2) Replace V112. 

LIGHT VERTICAL LINE ON LEFT OF PICTURE: 

(1) C169 defective. 

(2) V114 defective. 

PICTURE I-F RESPONSE.—At times it may 'be desirable to ob-

serve the individual i-f stage response. This can be achieved 
by the following method: 

Shunt all transformers and coils with a 330-ohm carbon re-

sistor except the one whose response is to be observed. 

Connect a wide band sweep generator to the converter grid 
and adjust it to sweep from 18 mc. to 30 inc. 

Figure 22—Response of Con-
verter and First Pix 

I-F Transformer 

Figure 25—Response of Fourth 
Pix I-F Transformer 

Figure 28—Overall Pix 
I-F Response 

Connect the oscilloscope across the picture detector load re-
sistor and observe the overall response. The response obtained 
will be essentially that of the unshunted stage. The effects of 
the various traps are also visible on the stage response. 

Figures 22 through 26 show the responses of the various stages 
obtained in the above manner. The curves shown are typical 
although some variation between receivers can be expected. 
Relative stage gain is not shown. 

Figure 23—Response of Second 
Pix I-F Transformer 

Figure 26—Response of Fifth 
Pix I-F Transformer 

Figure 29—Video Response at 
Average Contrast 

Figure 24—Response of Third 
Pix I-F Transformer 

Figure 27—Response from First 
Pix I-F Grid to Pix.Det. 

Figure 30—Video Response at 
Minimum Contrast 

4re ' 

¡le>, • y 
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WAVEFORM PHOTOGRAPHS 

Video Signal Input to 1st Video Arn-
plifier (Pin 2 of VI06) (12AU7) 

Figure 31—Vertical (Oscilloscope 
Synced to of Vertical Sweep 

Rate) (5.4 Volts PP) 
4-444. 

Figure 32—Horizontal (Oscilloscope 
Synced to 1/2 of Horizontal 
Sweep Rate) (5.4 Volts PP) 

Sync Feed (Junction of L104, 
R219 and C194) 

Figure 33—Vertical (28 Volts PP) 
4—** 

Figure 34—Horizontal (28 Volts PP) 

Input to 2nd Video Amplifier 
(Pin 7 of V106) (12A(J7) 

Figure 35—Vertical (17 Volts PP) 
4-4«-

Figure 36—Horizontal (17 Volts PP) 

Output of 2nd Video ilmPlifier 
(Junction of L105 and R127) 

(Picture Max.) 

Figure 37—Vertical (96 Volts PP) 
4-40* 

Figure 38—Horizontal (96 Volts PP) 
-»11.—oo• 

Input to Kinescope (Junction of R127 
and R128) (Picture Max.) 

Figure 39—Vertical (65 Volts PP) 
4-41* 

Figure 40—Horizontal (65 Volts PP) 

MODEL TA169, 
Ch. KCSL43 
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WAVEFORM PHOTOGRAPHS 

011111114.1111 

.......0011r111111111111111111111111 

Input to 1st Sync Separator (Pin 1 of 
V108) (6SN7GT) 

Figure 41-Vortical (25 Volts PP) 
4-444-

Figure 42-Horizontal (23 Volts PP) 

AGC Rectifier Cathode (Pin 6 of 
V108) (6SN7GT) 

Figure 43-Vertical (4.7 Volts PP) 

Figure 44-Horizontal (1.5 Volts PP) 
-1•11.-+ 

Output of AGC Rectifier (Pin 5 
of V108) (6SN7GT 

Figure 45-Vertical (24 Volts PP) 
.4-4481-

Figure 46-Horizontal (24 Volts PP) 

Output of 1st Sync Separator (Pin 2 
of V108) (6SN7GT 

Figure 47-Vertical (26 Volts PP) 

Figure 48-Horizontal (25.5 Volts PP) 

Input to Sync Amplifier (Junction of 
C137, C139 and R145) 

Figure 49-Vertical (21 Volts PP) 
4-40* 

Figure 50—Horizontal (21 Volts PP) 

r 

1 

411110111.1111141111010.1114 

-ow --t-m,,i,irentam 

I 

Output of Sync Amplifier (Pin 2 of 
V109) (6SN7GT 

Figure 51-Vertical ( 115 Volts PP) 

Figure 52-Horizontal (105 Volts PP) 

Cathode of 2nd Sync Separator (Pin 6 
of V109) (6SN7GT) 

Figure 53-Vertical (17 Volts PP) 
4-.44* 

Figure 54-Horizontal (11 Volts PP) 

Figure 55-Output of Integrating Net-
work (Junction of C144, CI45 and 

R153) (46 Volts PP) 

Figure 56-Grid of Vertical Oscillator 
(720 Volts PP) (Pin 1 of V107) 

(6SN7GT) 

Figure 57-Grid of Vertical Output 
(160 Volts PP) (Pin 5 of V1I0) 

(6K6GT) 
4-** 

Figure 58-Plate of Vertical Output 
(750 Volts PP) (Pin 3 of V110) 

(6K6GT) 

Figure 59-Input of Vertical Deflec-
tion Coils (75 Volts PP) (Junction 
of Green Lead of T108 and Green 

Lead of Yoke) 
4F.411,4" 

Figure 60-Input to Horizontal Oscil-
lator (17.5 Volts PP) (Junction of 

C153A and C154) 

MODEL TA169, 
Ch. KCS 3 
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WAVEFORM PHOTOGRAPHS 

Figure 61-Junction of R168, R176 
and R178 (150 Volts PP) 

4-•441.1F 

Figure 62-Grid of Horizontal Oscil-
lator (480 Volts PP) (Pin 4 of V111) 

(6SN7GT) 

Figure 63-Plate of Horizontal Oscil-
lator (270 Volts PP) (Pin 5 of V111) 

(6SN7GT) 
4-0114-

Figure 64-Terminal "C" of T109 
(70 Volts PP) 

Figure 65-Input to Horizontal Out-
put Tube (42 Volts PP) (Junction 

of C160, R183 and C1538) 
.1-16de 

Figure 66-Plate of Horizontal Output 
(Approx. 6,500 Volts PP) (Measured 
Through a Capacity Voltage Divider 

Connected from Top Cap of 
V112 to Ground) 

Figure 67-Terminal I of T110 
(200 Volts PP) 

4-444-

Figure 68-Plate of Damper (250 
Volts PP) (Pin 5 of V114) 

(6W4GT) 

Figure 69-Input to Horizontal 
Deflection Coils (3,000 Volts PP) 

Figure 70- Horizontal Deflection Coil 
Current (0.5 amp. PP) Measured by 
inserting a 5-ohm Resistor in series 
with the yoke and observing the wave-

form across the resistor 
*bi-> 

-rr 

'sY1 

RADIO CHASSIS WIRING DIAGRAM 

Figure 71-Radio Chassis Wiring Diagram (RK135D) 

TELEVISION CRITICAL LEAD DRESS 

1. The ground bus from pin 2 and the center shield of V117 
socket should not be shortened or rerouted. 

2. Do not change the dress of the filament leads or the by-
pass capacitors in the picture or sound i-f circuits. The fila-
ment leads between V117, V118 and V119 should be down 
against the chassis and away from grid or plate leads. 

3. If it is necessary to replace any of the 1500 mmf capaci-
tors in the picture i-f circuit, the lead length must be kept 
as short as possible. 

4. Picture i-f coupling capacitors C106, C111, C115 and C121 
should be up and away from the chassis and should be 
clear of the pix i-f transformer adjustments by at least 
1/4 inch. If the dress of any of these capacitors is changed, 
the i-f alignment should be rechecked. 

5. Dress black lead from terminal C of T106 down next to 
chassis. 

6. Leads to L102 and L103 must be as short as possible. 

7. Dress peaking coils L105. L106 and L107 up and away 
from the chassis. 

8. Dress C183 across tube pins 5 and 6 with leads not ex-
ceeding 3s inch. 

9. Dress body of R215 as close to tube pin as possible. 

10. Dress C129 and C130 up and away from the chassis. 

11. Dress the yellow lead from the picture control away from 
the chassis and away from the volume-control leads. Dress 
the yellow lead from pin 8 of V106 away from the chassis. 

MODEL TA169, 
Radio Ch. RK135D 

12. Dress the green lead from pin 2 of V106 away from the 
chassis. 

13. Dress R168, R169, R170, R176 and 11178 up and away 
from the chassis. 

14. The leads to the volume control should be dressed down 
against the chassis and away from V117 and V118. 

15. Contact between the r-f oscillator frequency adjustment 
screws and the oscillator coils or channel switch eyelets 
must be avoided. 

16. Dress three a-c leads to S101 under clamp and away from 
11211. 

17. Dress black lead from power transformer and red lead 
from S102 to terminal board, on top of four potentiometers. 

18. Dress all leads from V115 to V122 on power transformer 
side of terminal board. 

19. Dress all leads away from 11230. 

20. Dress brown and yellow leads of phono motor cable under 
11165 and under C201. 

21. All solder joints in the high voltage section should be free 
of sharp edges. 

22. The lead side of the V113 plate cap should be turned away 
from the fixed high voltage shield. 

23. All leads under the horizontal plate in the high voltage 
section should be kept reasonably short and dresaed away 
from the V113 corona ring. 
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VOLTAGE CHART 

The following measurements represent two sets of conditions. In the first condition a 2200 microvolt test pattern signal was fed into the receiver, 

the picture was synced and the AGC threshold control was properly adjusted. The second condition was obtained by removing the antenna leads 

and short-circuiting the receiver antenna terminals. Voltages shown are as read with " Jr. VoltOlimyst" between the indicated terminal and chassis 

ground and with the receiver operating on 117 volts, 60 cycles a-c. Symbol < means less than. 

Tube 
No. 

Tube 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E. Grid 
I 

Plate 
(ma.) 

I 
Screen 
(ma.) 

Notes on 
Measure-
menti Pin 

No. Volts 
Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volta 

V 1 6AG5 
R-F 

Amplifier 
2200 Mu. V. 

Signal 5 130 6 132 2 & 7 0 1 -2.2 5 2 

No 
Signal 5 67 6 Ill 2 & 7 0 1 0.0 14.0 5.0 

V2 6AG5 Converter 
2200 Mu. V. 

Signal 5 
•130 

to 140 6 
•130 

to 140 2 & 7 0 1 
•-3.0 
to - 7.0 

*7.1 
to 7.7 

*2.3 
to 2.7 *Depending 

upon channel No 
Signal 5 

1 & 2 

•107 
to 109 6 

•107 
to 109 2 & 7 0 1 

•-2.0 
to -60 

*5.3 
to 5.9 

•.8 
to 1.0 

V3 616 
R-F 

Oscillator 
2200 Mu. V. 

Signal 
*88 

to 95 - 7 .19 5 & 6 
•-5.1 

to - 7.3 
*1.9 

to 2.7 - *Depending 
upon channel No 

Signal 1 & 2 
*68 

to 81 - -- 7 .16 5 & 6 
•-4.5 
to - 6.6 

*1.8 
to 2.1 

-1st 

V101 6BA6 
Pix. I-F 

Amplifier 
2200 Mu. V. 

Signal 5 128 6 128 7 .4 • 1 -11.0 1.9 .8 

No 
Signal 5 95 6 95 7 1.73 1 +.2 8.1 3.4 

V102 6AG5 
2nd Pis. I-F 
Amplifier 

2200 Mu. V. 
Signal 5 119 6 119 2 & 7 .78 1 0 8.8 2.4 

No 
Signal 5 100 6 100 2 & 7 .62 1 0 7.4 1.6 

V103 6BA6 
3d Pis. I-F 
Amplifier 

2200 Mu. V. 
Signal 5 81 6 119 7 .52 1 -2.2 11.1 .3 

No 
Signal 5 55 6 96 2 et 7 .62 1 +.2 13.2 .3 

V104 6AG5 
4th Pix. I-F 
Amplifier 

2200 Mu. V. 
Signal 5 159 6 135 2 & 7 1.5 1 0 7.2 2.2 

No 
Signal 5 165 6 118 2 & 7 1.35 1 0 6.8 2.4 

V105 
A 6AL5 

Picture 
2d Det. 

2200 Mu. V. 
Signal 7 -116 - - 1 -127 - - .3 - 

No 
Signal 7 -131 - - 1 -135 - - <0.1 - 

V105 
B 6AL5 

Sync 
Limiter 

2200 Mu. V. 
Signal 2 -117 - - 5 -58 - - - - 

No 
Signal 2 -83 - - 5 -60 - - - - 

V106 12AU7 
1st Video 
Amplifier 

2200 Mu. V. 
Signal 1 -18.7 - - 3 -125 2 -129 2.6 - 

No 
Signal 1 -28.0 - - 3 -133 2 -135 6.6 ____ 

V106 12AU7 
2d Video 
Amplifier 

2200 Mu. V. 
Signal 6 *120 - 8 *-11.0 7 *-13.2 9.2 - *At minimum 

contrast No 
Signal 6 *127 - - 8 *-17.0 7 *-21.0 8.5 - 

V107 
A 

6SN7 
GT 

AGC 
Amplifier 

2200 Mu. V. 
Signal 5 -11.0 - - 6 -58 4 -61 .12 - 
No 

Signal 5 +0.2 - - 6 -60 4 -66 0 _ 

V107 
B 

6SN7 
GT 

Vertical 
Oscillator 

2200 Mu. V. 
Signal 2 125 - - 3 -127 1 -170 .31 - 
No 

Signal 2 120 - - 3 -135 1 -175 .30 - 

V108 
6SN7 
GT 

AGC 
Rectifier 

2200 Mu. V. 
Signal 5 87 - 6 -2 4 -19.5 .3 
No 

Signal 5 75 - - 6 -22 4 -28.0 <.1 - 

V108 
6SN7 
GT 

1st Sync 
Separator 

2200 Mu. V. 
Signal 2 87 - - 3 -3 1 -18.5 <.1 - 

No 
Signal 2 73 - - 3 -22 1 -28.0 <.1 

V109 
6SN7 
GT 

Sync 
Amplifier 

2200 Mu. V. 
S'gnal 2 153 - - 3 0 1 -5.7 5.8 - 
No 

Signal 2 160 - - 3 0 1 -5.6 5.4 - 

Tube 
No. 

Tube 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E. Grid 
I 

Plate 
(ma-) 

I 
Screen 
(ma-) 

Notes on 
Measure-
menti Pin 

No. Volts 
Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

V109 
6SN7 
GT 

Sync 
Separator 

2200 Mu. V. 
Signal 5 241 -- - 6 -58 4 -117 .22 

No 
Signal 5 240 6 -57 4 -65 .71 

V110 
6K6- 
GT 

Vertical 
Output 

2200 Mu. V. 
Signal 3 240 4 *240 8 -78 5 -107 10 2.0 *Screen 

connected to 
plate 

No 
Signal 3 235 4 *235 8 -83 5 -111 10 1.9 

V111 
6SN7 
GT 

Horiroptal 
Osc. Control 

2200 Mu. V. 
Signal 2 *48 3 -136 1 -127 .11 - 

*Variation 
of hold gives 
- 21.9 to + 56 
volts on plate 

No 
Signal 2 *33 3 -140 1 -140 .10 -- 

V111 
6SN7 
GT 

Horizontal 
Opcillator 

2200 Mu. V. 
Signal 5 66 - 6 -122 4 -193 2.0 

No 
Signal 5 80 - - 6 -135 4 -205 1.7 

V112 6BG6G 
Horizontal 
Output 

2200 Mu. V. 
Signal Cap 

Do Not 
Meas. 8 152 3 -117 5 -145 67.9 8.1 

No 
Signal Cap 

Do Not 
Meas. 8 150 3 -126 5 -157 66.0 8.0 

V113 
1B3GT 
8016 

H. V. 
Rectifier 

Brightness 
Min. Cap 

Do Not 
Meas. - - 2 & 7 12,300 - -- 0 

Brightness 
Average Cap 

Do Not 
Meas. - - 2 & 7 11,700 -- - 1 

V114 6W4GT Damper 
2200 Mu. V. 

Signal 5 
Do Not 
Meas. - - 3 498 - - 86 

No 
Si, nal 5 

Do Not 
Meas. - - 3 496 - - 

..,_ 

70 

V115 5U4G Rectifier 
2200 Mu. V. 

Signal 4 & 6 385 2 & 8 267 - - 225 - 
*A-C meas• 

ured from plate 
to trans. center 

tap 
No 

Signal 4 & 6 385 2 & 8 260 - -- 226 

V116 6AU6 
lit Sound 

I-F Amplifier 
2200 Mu. V. 

Signal 5 124 6 124 7 .87 1 -0.1 7.0 3.0 

No 
Signal 5 107 6 107 7 .75 1 -0.15 6.4 2.3 

V117 6AU6 
2nd Sound 

I-F Amplifier 
2200 Mu. V. 

Signal 5 130 6 67 7 0 1 -9 4.3 1.5 

No 
Signal 5 120 6 60 7 

_. 

0 1 -0.37 3.7 1.6 

V118 6AL5 
Sound 

Discrim. 
2200 Mu. V. 

Signal 
2 
7 

-8.4 
-3.7 - - 

5 
1 

5.8 
0 

-- 
-- 

- 

No 
Signal 

2 
7 

-0.4 
-0.4 - - 

5 
1 

0 
0 

-1st 

V119 12AX7 
Audio 

Amplifier 
2200 Mu. V. 

Signal 1 100 - - 3 0 2 -.9 - 

No 
Signal 1 100 - - 3 0 2 -.9 

- 

--

Phase 
Inverter 

2200 Mu. V. 
Signal 6 130 - - 8 0 7 -.9 - 

No 
Signal 6 130 - - 8 0 7 -.9 - 

V120 
V123 

6V6- 
GT 

Audio 
Output 

2200 Mu. V. 
Signal 3 230 4 85 8 -113 5 -127 22 5 Per tube 

No 
Signal 3 230 4 85 8 -120 5 -135 22 5 Per tube 

V121 16GP4 Kinescope 
2200 Mu. V. 

Signal Cap 12,300 10 250 11 77 2 35 .06 
*Average 
Brightness 

No 
Signal Cap 11,700 10 250 11 73 2 48 .18 - 

Average 
Brightness 

V301 616 
Mixer and 
Oscillator 

No 
Signal 

1 
2 

110 
95 

- 
- 

- 
- 7 0 

6 
5 

-2.0 
-5.0 

--
- 

Function 
switch 

in 
F-M 

position 

V302 6BA6 
Radio I-F 
Amplifier 

No 
Signal 5 210 6 105 7 .8 1 -0.2 - 

V303 6AV6 
Radio F-M 
Driver 

No 
Signal 5 205 6 135 7 1.5 1 0 - 

V304 6AL5 
Radio 

Ratio Det. 
No 

Signal 
2 
7 

-0.2 
-0.2 - - 

5 
1 

-0.2 
-0.1 

-- 
- --

V305 6BF6 
A-M Det. and 
Phono Preamp 

No 
Signal 7 -0.2 - - 2 0 - - - 

MODEL TA169, 
Ch. KCS43 
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In some receivers, a four color ceramic capacitor color code t. 
employed. It toads the same as the RMA color code except that 
the tolerance- stripe is omitted. 
If the coefficient -stripe is silver, it indicates that the capacitor 
has a very large temperature coefficient and is to be employed 
for bypass or other usages where a wide variation of capacity 
is unimportant. Silver striped capacitors are rated at 350 volts 
unless otherwise marked. 
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CIRCUIT SCHEMATIC DIAGRAM 

••05 
U404 ••01 

I vt« 

I•—.112 

s. 

1.00 

r unction switch $301 viewed from front 
and shown in Number 1 (maximum coun• 
terclockwise position). 
Switch position 1—Television. 

Switch position 2—AM, 
Switch position 3—FM. 
Switch position 4— Phono 45 RPM. 
Switch position 5— Phono 78 RPM. 

All resistance values in ohms. K 
1,000. 
An capacitance values less than 1 in 

MF and above 1 in MMF unless noted. 

1.30100 

0)02.....00n0 

=&11.0r0 
0.5 0..Ct0 

In some receivers, R161 was 1,000 and 
R235 was omitted 

In some receivers, RI60 and R167 were 

RECORD CHANGERS: Model RP168C, setritted. 
Pages RCD.CH.19-1 through RCD.CH.19-8; 
Model 960285, See Pages RCD.CH.21-50 
through RCD.CH.21-064. 
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100.111, 
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6AG 5 
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-----

Coil resistance values less than I ohm 
are not shown. 

Direction of arrows at controls indicates 
clockwise rotation. 

In some receivers, R187 was 150 K and 
5188 470 K was connected from V121.11 to 

125 V and V121-10 was connected to the 
junction of 5156 and C166. 

In some receivers, 5260 was omitted. 

6AU6 
re Me° 

6:4Z.5 .30Se (ij..3o• 

0.1c1 

All voltages measured with "Volt0hrnyst," 
no signal input with 117 v. cr.c supply with 
the pix control fully clockwise and the 
brightness control set for average brightness. 

Figure 73—Circuit Schematic Diagram 
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in some receivers, CI41 was omitted. 
In some receivers, 5220 was 12 K. 
In some receivers, 5121 was 39, 5225 

was 18, 5128 was 6,800. 5129 ver - 220 K, 
L107 was 250 Muh. and C199 was ..mitted. 
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REPLACEMENT 

_ 
MODEL TA169, 

PARTS Ch. KCS/4_3 

STOCK 
No. 

DESCRIPTION STOCK 
No. DESCRIPTION 

STOCK 
Na. 

DESCRIPTION STOCK 
No. DESCRIPTION 

R-F UNIT ASSEMBLIES 

KRK 5B 
73632 

71494 

Shield-Metal tube shield for VI 

Socket-Tube socket, moulded, 7 prong, saddle mounted 

73803 Capacitor-Tubular, paper, oil impregnated, . 0022 mid., 
1,000 volts ( C186, C207) 

74030 

75445 

Grommet-Rubber grommet for mounting radio chassis 

Hood-Deflection yoke hood less rubber cushions 
73795 Capacitor-Tubular, paper, oil impregnated, .0033 mid., 

73465 Belt-Drive belt 73450 Socket-Tube socket, ceramic, 7 prong, bottom mounted 600 volts ( CI84) 74953 Magnet-lon trap magnet (PM type) 

75069 Board-R-F unit power connection terminal board (5 
contact) 

74576 

73457 

Spacer-Insulating spacer for front plate (4 required) 

Spring-Return spring for fine tuning control core 

73920 Capacitor-Tubular, paper, oil impregnated, .0047 mid., 
600 volts ( C143, C144, C202) 

18469 

75444 

Plate-Bakelite mounting plate for electrolytics 

Plate-Bakelite plate complete with tube sockets for high 
75067 Bracket-Vertical bracket for holding r-I oscillator tube 73561 Capacitor-Tubular, paper, oil impregnated, rnfd., 400 voltage rectifier 

shield 74188 Spring-Retaining spring for adjustable core RCA 74187 .01 
volts (CI35, C182. C204) 72067 Resistor-Wire wound, 5.1 ohms, 1/2  watt ( 11202) 

73478 Cable-IF transmission cable (WI) 74578 Spring-Retaining spring for adjusting screws RCA 73640 
and RCA 74575 

73594 Capacitor-Tubular, oil impregnated. .01 mid., 600 , pp g 18471 Resistor-Wire wound, 10 ohms, 1/2  watt ( 11190) 
73441 Cam-Fine tuning adjustment 

75068 Spring-Retaining spring for R-F oscillator tube shield 
volts ( CI45. C159, C205) 

•75085 Resistor-Wire wound, 270 ohms, 20 watts ( R230) 
74035 Capacitor-Ceramic, 5 mmi. (C4. C5) 

73468 Stator-Front oscillator section stator complete with 
73565 Capacitor- Tubular, paper, oil impregnated, .01 mfd., 

1,000 volts (CI51, C152. C185, C206) 74955 Resistor-Voltage divider, comprising 1 section of 1,200 
53511 Capacitor-Ceramic, 10 mmi. ( C3) rotor, segment. coils and adjusting screws (SI, 1.14, ohms, 16 watts and 2 sections of 700 ohms, 51/2  watts 

54207 Capacitor-Ceramic. 18 mmi. (C20) 
L15, L16, LI7, 118, 1.19, L21, 1.22, 1.23, L24) 

73797 Capacitor-Tubular, paper. oil impregnated, .015 mid., 
600 volts ( C195) 

(C183A, C193B, C193C) 

73449 Capacitor-Ceramic trimmer, comprising 1 section of 150- 
73469 Stator-Rear oscillator section stator complete with 

125. 1.27, 1.28, 1.29, 74727 Capacitor-Tubular, paper, oil impregnated, .018 mid., 
48207 Resistor-Wire wound, 3,300 ohms, 10 watts (R177) 

190 mmi. and 1 section of 65-95 mmi. ( C11, C12) 
rotor, segment and coils (32. L26, 

130, 1.32, 133, 1.34, 1.35) 1.000 volts ( CI65) Resistor-Fixed, composition:  

73091 Capacitor-Ceramic, 270 mmf. (C21) 73633 Stator-Antenna stator complete with rotor and cells 73562 Capacitor-Tubular, paper, oil impregnated, .022 mid., 10 ohms, -_•_-20%. Va watt ( R120) 

71501 Capacitor-Ceramic, 1,500 mini. (C1, C7, Cit, C9, C13, C15, (S5, 16. 1.56, 157. 158, 1.59, 1.60, 1.61, L62, 1.63, 1.64, 1,000 volts ( CI55, C164, C167) 10 ohms, :± 10%. V2 watt ( R225) 

73473 

Ci7, C18. C19) 

Capacitor-Ceramic, 5,000 mmi. (C16) 73470 

165, L66, C21) 

Stator- Converter stator complete with rotor and coils 
(53, 1.9, 1.36, 137, 1.38, L39, 1.40, 1.41, 1.48, 1.49, 1.50, 1.51) 

73553 

73592 

Capacitor-Tubular, paper, oil impregnated, . 047 mid., 
400 volts (C130, C134, C201) 

Capacitor-Tubular, paper, oil impregnated, .047 mid.. 

47 ohms, •± 5%, t/2 watt ( R111) 

47 ohms, --20%, V2 watt ( RI83) 
73460 Coil-R-F plate coil for channel 6 ( 1.13) 

73471 Stator-R-F amplifier stator complete with fotor and coils 600 volts ( C139, C156) 68 ohms, -±10%, 1/2  watt ( 11105) 
73461 Coil-Rear section-Oscillator plate coil for channel 6 

(1.20) 
(S4, 1.13, 142, 1.43, 1.44, 145. 146. 147. 152. 153. 154, 
1.55, CIS, C16, RIO) 

73597 Capacitor-Tubular, paper, oil impregnated, .047 mid., 
1,000 volts ( C141, C150, C163, CI91) 

68 ohms, -±20%, 1/2  watt ( 11123) 

73462 Coil-Coupling inductance coil (14) 75446 Stud-Capacitor stud - brass, No. 4-40 x 13 16" with 73557 Capacitor- Tubular, paper, oil impregnated, 0.1 m id., 
82 ohms, ±_ 10%, V2 watt ( 11195) 

73475 Coil-Antenna filter shunt coil ( C67) 3 64" screwdriver slot for trimmer coils 74109 and 
74110, uncoded or coded "ER" 

600 volts (C131) 100 ohms, z•-_10%, 2 watts (RI84) 

73476 Coil-I-F trap (17. C22) 
75447 Stud-Capacitor stud - brass, No. 4-40 x 13 16 ,, with 

73794 Capacitor-Tubular. paper, oil impregnated, 0.22 mid., 
200 volts ( C136. C162) 

150 ohms, -±5%, 1/2  watt ( R102) 

> 
73477 Coil-Choke coil ( L10. 111, 112) 3 64" screwdriver slot for trimmer coils 74109 and 

150 ohms, -±10%. V2 watt (R113) 

73874 Coil-Front section-Oscillator plate coil for channel 6 
74110. coded numerically or "Hi Q" 74957 Capacitor-Tubular, paper, oil impregnated, 0.22 mid.. 

600 volts (C149) 
150 ohms, -2:20%, V2 watt ( 11106, R109. 11114, 11214) 

1 
(1.31) 73448 Transformer-Converter transformer (T1, 116) 

73787 Capacitor-Tubular, paper. oil impregnated, 0.47 mid., 
220 ohms. :1-10%. V2 watt ( 11121) 

, 

74108 Coil-Fine tuning coil ( 11/2 turns) with adjustable in- 
ductance core and capacitor stud ( plunger adjustment) 

73466 Washer-Insulating washer for front shield ( I sel) 

"C" 

200 volts ( C133, C157, CI90, CI97) 330 ohms, -_•_ 10%, 2 watts (11206) 

(LI, Cl) 
2917 Washer- washer for channel selector shaft or fine 

tuning shaft and cam 
73154 Choke-Filter choke (1.104) 1,000 ohms, .± 20%. 1/2 watt (R103, R107. R108, 11113, 

11116, R118, 11165, R199) 
74109 Coil-Trimmer coil ( 11/2  turns) with adjustable inductance 

core and capacitor stud (screw adjustment for oscilla- 
tor section or converter section) ( 1.2, 13, CS, CIO) CHASSIS ASSEMBLIES 

KCS 43 

74983 

71449 

73477 

Coil-Focus coil ( 1.118. P108) 

Coil-Horizontal linearity control coil ( L111) 

Coil-Filament choke coil (1.101) 

1,200 ohms, -2:10%, 1 watt ( R160) 

1,200 ohms, :_t10%, 1/2 watt ( 11196) 

74110 Coil-Trimmer coil ( 3 turns) with adjustable inductance 
core and capacitor stud (screw adjustment) for r-i 
amplifier section ( L5. C14) 

' 
•75086 Bracket-Mounting bracket (upper) for focus coil 74170 Coil-Peaking coil ( 36 mu)l) ( 1117. R110) 

1,500 ohms, 1-10%, 1/2  watt (11161) 

2,200 ohms, ±-10%, 1/2  watt (R219) 
'75087 Bracket-Mounting bracket (lower) for locus coil 71527 Coil-Peaking coil ( 93 muh) (1.102) 

71493 Connector-Oscillator segment connector 
74911 Cable-Shielded cable complete with female connector 74214 Coil-Peaking coil ( 180 muh) (L103, 1.105) 2,700 ohms, _t10%. 1/2  watt (11217) 

73455 Core-Sliding core for fine tuning control trimmer (W101, W103, 1104, 1105) 71526 Coil-Peaking coil ( 250 muh) ( 1.106. 1114) 3,300 ohms, ± 10%, 2 watts ( 11231) 

74187 

73440 

71487 

Core-Adjustable core for coil L9 

Detent-R-F unit detent mechanism and fibre shaft 

Form-Coil form for coil 1.31 

74946 

39604 

Capacitor-Mica trimmer, comprising I section of 4-70 
mmi. and 1 section of 10-160 mmi. (CI53A, CI53B) 

Capacitor-Mica, 10 mmi. (C126) 

75252 

72172 

Coil-Peaking coil ( 500 muh) ( 1.107) 

Connector-3 contact female connector (J107A) 

3,900 ohms, -_•_ 5%, 1/2 watt ( 11112) 

3,900 ohms, ._ 10%, 1/2  watt ( 11171) 

3,900 ohms, -. 10%, 2 watts ( 11194) 
74105 Capacitor-Mica, 33 mmi. ( C111) 31027 Connector-4 contact female connector for focus coil leads 

73453 Form-Coil form assembly for 19, 113 (1108) 4,700 ohms, _t 10%. 1/2  watt (R144) 
64062 Capacitor-Ceramic. 82 mmi. (C120) 

73442 Link-Link assembly for fine tuning 
73090 Capacitor-Mica. 82 mmi, ( C140. CI54) 

72108 Connector-7 contact female connector ( 1103) 4,700 ohms. _._ 10%, 2 watts ( 11239) 

71462 Loop-Oscillator to converter trimmer loop connector 39396 Capacitor-Ceramic, 100 mail, (CI75) 
74594 Connector-Male connector for power cable 5,100 ohms, -±5%, 1/2  watt ( 11126) 

73634 Nut-Speed nut for drive belt shield 75060 Capacitor-Mica, 100 mmi, ( C138) 60942 Connector-8 contact female connector for deflection yoke 
leads ( 1106) 

5,600 ohms, -__t5%, 1/2 watt (11119) 

73436 Plate-Front plate and bushing 73921 Capacitor-Ceramic, 120 mmi. (C129) 5,600 ohms, 2.10%, V2 watt ( 11218) 
30568 Connector-4 contact male connector-part of focus coil 

73464 Pulley-Idler pulley 39630 Capacitor-Mica, 120 mmi, ( CI81) (PI08) 5,600 ohms, _t 10%, 1 watt ( 11127, RI67) 

Resistor-Fixed, composition: 73102 Capacitor-Mica, 180 mmi, ( C158) 35383 Connector-8 contact male connector-part of deflection 6,800 ohms, t 5%. 1/2  watt (R136) 

47 ohms, -±20%. V2 watt ( R4) 73091 Capacitor-Mica. 270 mmi. ( C106, C115, C121) yoke ( P106) 6,800 ohms. -L> 10%. 1/2 watt (R150) 

150 ohms, ± 20%. V2 watt (115, 119, 1112) 
73922 Capacitor-Ceramic, 270 mmi. ( CI83. CI94, CI98) '74967 Connector-Anode connector 8,200 ohms, :• 5%. V2 watt ( 11175) 

390 ohms, -.± 10%, 1/2  watt (1114) 
74947 

74250 

Capacitor-Ceramic, 500 mmi,, 20,000 volts (C168) 

Capacitor-Mica, 560 mmi. ( C160) 
5040 Connector-4 contact female connector for speaker cable 

(P101) 
8.200 ohms, . 10%. 1/2  watt ( R152. R153) 

1,000 ohms, -2-20%, 1/2  watt (117) 

2.700 ohms, -_t_-10%, 1/2  watt ( RIO) 

10,000 ohms, ± 20%. V2 watt ( RI, 1111) 

71501 Capacitor-Ceramic. 1,500 mmi, (C101, C103, C104, C105, 
C108, CI09, CI10, CII3, C114, C117, CII8, C122, C125, 
C127, din. C171, C172, CI76, C177. C188. C192, C193, 
C196) 

14786 

72734 

Connector-5 contact male connector for motor switching 
cable ( 110711) 

Control-Horizontal and vertical hold control ( 11158, 11173) 

8,200 ohms, ... 5%. 1 watt ( 11117, 11128) 

10.000 ohms, t 5%, 1/2 watt ( 11104) 

10.000 ohms, . 10%, 1,2 watt ( 11141, 11182, 11220) 

100,000 ohms, 2:20%, 1/2  watt ( 112, 113, 118, 1113) 28417 Capacitor-Electrolytic. 5 mid., 450 volts (C166) 74047 Control-Picture and brightness control ( 11122, 11131) 10.000 ohms, .. 10%, 2 watts ( R237, 11240) 

14343 Retainer-Channel selector shaft retaining ring 73582 Capacitor-Electrolytic, comprising 1 section of 40 mid,. 74359 Control-Tone control, volume control and power switch 12,000 ohms. -• 5%, 1,'2 watt ( 11164) 
450 volts, and I section of 10 mid., 450 volts, and 1 (11205, 11233, S101) 

30340 Retainer-Retainer ring for fine tuning stud section of 80 mid., 200 volts ( C170/1. CI70B, CI70C) 12,000 ohms, t• 10%. 1/2  watt ( 11209) 
71441 Control-Vertical linearity control ( 11162) 

meal Screw-No. 4-40 x 1/4 ".binder head screw for adjusting 73583 Capacitor- Electrolytic, comprising 1 section of 40 mfd., 12,000 ohms, -110%. I watt ( RIBS) 
coils 114, 115, L16, LI7, 118, 1.19 450 volts, 1 section of 90 mid., 150 volts, and 1 section 

of 50 mid.. 150 volts ( CI47A, C147B, C147C) 
71440 Control-Height control ( R155) 

12,000 ohms, ' 10%, 2 watts ( 11124, 11238) 
73640 Screw-No. 4-40 x 5, 8 " adjusting screw for 1.66 74597 Control-Focus control ( 11191) 15,000 ohms, n.10%. I watt ( D146) 

71475 Screw-No. 4-40 x 15 32" adjusting screw for coils 1.21, 
71432 Capacitor-Electrolytic, comprising 2 sections of 40 mid., 

450 volts, and 1 section of 10 mid., 450 volts (C148A, 
74475 Control-AGC threshold control ( RI38)  15.000 ohms, _• 10%, 1/2 watt ( 14235) 

1.22, L23, L24 C14813, C14111C) 74945 Control-Width control ( 11192) 
18,000 ohms, 1..10%, 1/2  watt ( 112 34) 

74575 Screw-No. 4-40 x 17 32" adjusting screw for L6 73581 Capacitor-Electrolytic, comprising 1 section of 60 mid., 71457 Cord-Power cord and plug 22,000 ohms, • 10%, 1,2 watt ( 11134, 11197) 
73437 Shaft-Channel selector shaft complete. with pawl and 

stud 
450 volts, 2 sections of 10 mid., 450 volts, and I section 
of 20 mid., 150 volts ( C146A, C146B, C146C, CI46D) 

71437 Cover-Insulating cover for electrolylics No. 71432 and 
No. 73581 22,000 ohms, 7•.20%. 1/2  watt ( 11198, 11215) 

73438 

73439 

Shalt-Fine tuning control shaft and pulley 

Shaft-Actuating shaft for fine tuning control 

73801 Capacitor-Tubular, moulded paper, oil impregnated, 
.001 mid.. 1,000 volts ( C137, CI61, C203) 

74956 

73600 

Cushion-Rubber cushion for yoke hood (2 required) 

Fuse-0.25 amp., 250 volts ( FI01) 

27,000 ohms, :•- 10%, 1,2 watt ( 11143, 11151, 11211) 

39,000 ohms, -_• 5°., 1,,2 watt (11135) 

75443 Shield-"U" shape shield for bottom of r-1 unit 
73802 Capacitor-Tubular, paper, oil impregnated, .0015 mid., 

600 volts ( CI99) 71799 Grommet-Rubber grommet for yoke horizontal lead exit 47,000 ohms, . 5%, 1,'2 watt ( 11228) 

72951 Shield-Metal tube shield for V3 73595 Capacitor-Tubular, paper, oil impregnated. .0022 mid., 37396 Grommet-Rubber grommet for mounting ceramic tube 47,000 ohms, • 10%, 1/2  watt ( 11145) 

73454 Shield-Metal shield for drive belt 600 volts ( C142) socket ( 2 required) 47,000 ohms, •_ 20%. 1/2  watt ( 11221) 
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REPLACEMENT PARTS (Continued) 

STOCK 
No. 

DESCRIPTION STOCK 
No. 

DESCRIPTION 
STOCK 
No. 

DESCRIPTION 
STOCK 
No. DESCRIPTION 

82.000 ohms, =5%, 1 watt ( R179) 73576 Transformer-Horizontal oscillator transformer ( T109) 1 

82,000 ohms, ±-10%. I watt (R169) 73576 Transformer-Antenna transformer complete with socket 15,000 ohms, 1:10%. 1/2 watt ( R304) 74273 Decal-Trade mark decal ( Victrola) 

(T115, 1102) 
100,000 ohms, -±5%, 1/2 watt (R203, R204) 

73577 Trap-4.5 mc trap ( L110, C128) 

15,000 ohms. ± 20%, 1/2  watt ( R315, R318) 74998 Decal-Control panel function decal for mahogany or 
walnut instruments • 

100,000 ohms, -±-10%, 1/2  watt ( R216. R226) 
71778 Trap-Sound trap ( T105, C119) 

18,000 ohms, ::= 10%, 1/2 watt ( R302) 
74899 Decal-Control panel function decal for oak Instruments 

100,000 ohms, -2.:10%, I watt ( R174) 
73476 Trap-I-F trap (L 116, C189) 

27,000 ohms, -:10%. 1/2 watt ( R307, R309) 
74052 Dial-Dial scale and bezel assembly 

100,000 ohms, =20%, ? watts ( R222) 

120,000 ohms, = 10%, 1 watt (R172) 

150,000 ohms, =r10%, 1/a watt (R129, R180, BIOS, R187) 

74952 Yoke-Deflection yoke ( L108, 1109, L112, 1113. CI69, C187, 
P106) 

39,000 ohms, r_10%, 1/2 watt ( R322) 

,, =1:10%, 1/2  watt ( R328) 68000 ohms 

100,000 ohms, = 10%, 1/2  watt ( R334) 

74809 

73642 

Emblem-"RCA Victor" emblem 

Escutcheon-Channel marker escutcheon for mahogany 
or walnut instruments 

150,000 ohms, ±20%. 1/2  watt (R142) 
RADIO CHASSIS ASSEMBLIES 

RK 135 D 

150,000 ohms, ±-10%. 1/2 watt ( 16325, 16326, 16329) 73740 Escutcheon- Channel marker escutcheon for oak Instru-
manta 

150,000 ohms, =5%, 1 watt ( 16176) 
270,000 ohms, ± 10%, 1/2 watt ( R330) 

74039 Board-"Telv-Ant" terminal board (TB301) 470,000 ohms, = 10%, 1/2  watt ( R331) 
74606 Glass-Safety glass 

160,000 ohms, =. -10%, 1/2  watt (16232) 

220,000 ohms, --'10,ko 1/2  watt ( 16158. R166) 
74026 Bracket-Drive cord bracket complete with two pulleys 

-R.H. 
470,000 ohms, = 20%, watt ( R321) V2 

37396 

74308 

Grommet-Rubber grommet to mount speaker (4 required)  

Hinge-Cabinet door hinges ( 1 set) for RH or LH door 

, 

270,000 ohms, :1_10%, 1/2 watt (R154) 74027 Bracket- Drive cord bracket complete with pulley-L.H. 
1 megohm, = 10%, 1/2  watt ( R327. 16332) 

70166 Hinge-Cablnet door hinge for center door-upper 

330,000 ohms, :1:10%. 1/2 watt ( 16140. 16170, 16200) 74911 Cable-Shielded cable complete with female connector 
2.2 megohm, =r20%, 1/2 watt (R303) 

73200 Hinge-Cabinet door hinge for center door-lower 
330,000 ohms, 175%, 1 watt ( R178) (W307, W311) 3.9 megohm, = 10%, 1/2 watt (16301) 

74051 Indicator indicator 
470,000 ohms, 2=10%, (,'2 watt ( R137, RI39, 16188. 16224) 

e0,000 ohms, ±-10%, 1/2  watt (R207, R236) 

71105 

74017 

Cable- Shielded cable complete w ith pin plug (W301, 
W302) 

Capacitor-Variable tuning capacitor ( C301, C302, C303, 

74028 

73632 

22 megohm, =L-20%, 1/2  watt ( 16316) 

Shaft-Tuning knob shaft 

Shield-Tube shield 

74959 

-Station selector 

Knob-Fine tuning knob - maroon - for mahogany or 
walnut instruments ( outer) 

680.000 ohms. ±110%, 1/2 watt ( R133, 16212) C304, C305, C307, C308) 73995 Knob- Fina tuning knob-tan-for oak instruments ( outer) 

-- 620,000 ohms, 10%, 1/2  watt ( R169, R161) 73866 Capacitor-Ceramic, 2 mmf. (C306) 
73117 Socket-Tube socket, 7 pin, miniature for V301, V304, 

V305 
74960 Knob-Channel selector knob-maroon-for mahogany or  

walnut instruments ( inner) 
1 megohm, = 10%, 1/2  watt (R147) 39044 Capacitor-Ceramic, 15 mmf. ( C3I2) 74179 Socket-Tube socket, 7 pin, miniature for V302, V303 

74961 Knob-Channel selector knob-tan-for oak instruments 

1 megohm, =20%, 1/2  watt (R199) 39042 Capacitor-Ceramic, 47 mmf. (C330) 31364 Socket-Dial lamp socket (inner) 

1.2 megohm, =1:5%, 1/2  watt (RI57. 16213) 73967 Capacitor-Ceramic, 56 mmf. (C313) 74038 Spring-Drive cord spring 74962 Knob-Vertical hold control, brightness control or tone 
control knob-maroon-for mahogany or walnut instru-

2.2 megohm, ± 10%. 1/2 watt (R130, R132. R163) 33379 Capacitor-Ceramic, 68 mmf. (C310) 74894 Switch-Selector switch ( S301) mantle ( outer) 

2.7 megohm.., =5%. I watt ( 16227) 39396 Capacitor-Ceramic, 100 mmf. ( C322. C323) 73745 Transformer-First i-1 transformer, dual ( 1301) 73999 Knob-Vertical hold control, brightness control or tone 

3.3 megohm, '. -'5%, 1/2  watt ( R159) 46125 Capacitor-Ceramic, 150 mmf. (C314) 74019 Transformer-Second i-I transformer, dual ( 1302) control knob-tan-for oak instruments ( outer) 

3.9 megohm, = 10%, 1/2  watt ( 16149) 71922 Capacitor-Ceramic, 180 mmf. ( C334. C338) 73743 Transformer-Ratio detector transformer ( 1303) 74978 Knob-Tuning or selector switch knob-maroon-for 
mahogany or walnut instruments 

6.8 megohm, = 10%, 1/2 watt ( 16125) 39640 Capacitor-Mica, 330 mmf. (C325, C326) 33726 Washer-"C" washer for tuning shaft 
74979 Knob-Tuning or selector switch knob-tan-for oak 

13 megohm. ± 10%. 1/2  watt (R14 8) 73748 Capacitor-Ceramic, 1,500 mmf. (C309) 34457 Washer-Spring washer for tuning shalt ( front) instruments 

10 megohm, -2:20%, 1/2  watt ( 16201. 16229) 74009 Capacitor-Ceramic, dual, 4.000 mmf. ( C317, C319, C321) 74172 Washer-Fibre washer to prevent drive cord slippage 74963 Knob-Horizontal hold control, picture control or volume 
control and power switch knob-maroon-for ma. 

74602 Screw-No. 10-32 x 13,4" cross recessed round head screw 
for focus coil adjustments ( 3 required) 

73473 

73747 

Capacitor-Ceramic, 5,000 mmf. ( C3I8. C329) 

Capacitor-Electrolytic, 2 mid., 50 volts ( C328) SPEAKER ASSEMBLIES 74001 

hogany or walnut instruments 

Knob-Horizontal hold control, picture control or volume 
• 75083 Screw-No. 8-32 x 1/4" wing screw for deflection yoke 92569-5 W control and power switch knob-tan-for oak instru-

mounting 32223 Capacitor-Electrolytic, 15 mfd., 300 volts ( C333) ' RL 111-8 ments ( inner) 
e 

74601 Screw-No. 8-32 x 3/8" cross recessed pan head screw for 70602 Capacitor-Tubular, paper, .0025 mfd., 400 volts ( C332) RMA 274 11765 Lamp-Dial or pilot lamp-Mazda 51 
focus coil mounting (2 required) 73961 Capacitor-Tubular, paper, . 003 mid., 200 volts (C327, 

13867 Cap-Dust cap 74208 Nut-Tee nut to mount 45 RPM changer (3 required) 
73584 Shield-Tube shield C331) 

74937 Sleeve-Rubber sleeve for focus coil 71553 Capacitor-Tubular, paper, .005 mfd., 400 volts ( C315, 
74901 Cone-Cone and voice coil assembly ( 3.2 ohms) 74162 Plate-Mounting plate for cabinet interlock switch 

C320, C324) 5039 Connector-4 contact male connector ( 1101) 75037 Pull-Door pull 
73117 Socket-Tube socket, 7 pin, miniature 

71923 Capacitor-Tubular, paper, . 01 mfd., 200 volts (C335) 73636 Transformer-Output transformer ( 1114) Resistor-Fixed, composition, 47,000 ohms, =1:10%, 1/2  watt 
72927 Socket-Tube socket, 9 pin, miniature (16401) 

71925 Capacitor-Tubular, paper, . 01 mfd., 400 volts (C311) 73635 Speaker- 12" P.M. speaker complete with cone and voice 
31251 Socket-Tube socket, octal coil less output transformer and plug 74582 Screw- No. 8-32 x 13,4" special screw to mount 45 RPM 

71928 Capacitor-Tubular, paper, . 02 mid., 200 volts ( C337) changer (3 required) 
73249 

71509 

Socket-Tube socket, octal, ceramic, plate mounted 

Socket-Tube socket, 8 contact for 1B3 GT. 8016 
72596 

74455 

Capacitor-Tubular, paper, .05 mfd., 200 volts ( C336) 

Capacitor-Tubular, paper, .05 mfd., 400 volts (C316) 

NOTE:-If stamping in instruments does riot agree with 
above speaker number, order replacement parts by re- 
tarring to model number of instrument, number stamped 

74156 Screw-No. 8-32 x 7 16" wing screw for deflection yoke 
and focus coil support and bracket 

74834 Socket-Kinescope socket 
74020 Coil-A-M antenna. coil ( L302, L303) 

on speaker and lull description of part required. 75038 Screw-No. 8-32 x V2" trimit head screw for door pull 

31364 Socket-Pilot lamp socket 
73744 Coil-A-M oscillator coil ( L304, L305, L306) 

74050 Slide-Station indicator slide 

74954 Spring-Compression spring used under centering control 
screws (3 required) 74024 Coil-FM antenna coil ( L301) 

MISCELLANEOUS 
71736 Slide-Slide mechanism for changer carriages 

75102 Back-Cabinet back 74055 Spring-Spring clip for dial and bezel assembly (2 re-
74936 Spring-Suspension spring (coil type) for kinescope 

socket leads 

74025 

36395 

Coil-F-M oscillator coil ( 1307) 

Connector- 7 contact male connector ( P103) 71054 Bracket-Dial lamp bracket (2 required) quired)  

74944 Support-Rubber support for 2nd anode lead 12493 donnector-5 contact female connector ( P107B) 71599 Bracket-Pilot lamp bracket 
72845 Spring-Retaining spring for knobs No. 73995 and No. 

74959 

74948 Support-Bakelite support ( 1 set) for mounting hi-voltage 
plate 

39153 Connector-4 prong male connector ( P102) 
74296 Cable-Shielded pickup cable complete with pin plug for 

45 RPM changer 14270 Spring-Retaining spring for knobs 73999, 74960, 74961  
and 74962 

74157 Switch-Cabinet interlock switch (SI05) 
72953 

74011 

Cord-Drive cord (approx. 42" overall) 

Filter-Diode filter, dual, 200 mad. and 47,000 ohms 

72437 Cable-Shielded pickup cable complete with pin plug for 
33 78 RPM changer 30330 Spring-Retaining spring for knobs 74001 and 74963 

'75084 Transformer-Power transformer, 115 volts, 60 cycles (DF 301) 13103 Cap-Pilot lamp cap 73643 Spring-Spring clip for channel marker escutcheon 
(T111) 

74023 Resistor-Wire wound, 0.51 ohms, 1 watt (16323. R324) 73803 Capacitor-Tubular, paper, mid., 400 volts (C401) 74421 Spring-Conical spring to mount 45 RPM changer-upper 
74950 Transformer-Vertical output transformer (1108) 

.002 
-R.H. ( I required) 

Resistor-Fixed, composition: 71892 Catch-Bullet catch and strike for doors (3 required) 
73569 Transformer-Vertical oscillator transformer (1107) 74422 Spring-Conical spring to mount 45 RPM changer-upper 

10 ohms, ±-20%, 1/2  watt ( 16311) X3092 Cloth-Grille cloth for mahogany or walnut cabinets L.H. ( 2 required) 
74951 Transformer-Hi-voltage transformer ( T110) 

68 ohms, -2=20%, 1/2 watt ( R308) X3090 Cloth-Grille cloth for oak cabinets 74423 Spring-Conical spring to mount 45 RPM changer-lower 
74589 Transformer-First pix, i-f transformer ( 1101, C102, 16101) 

100 ohms, =20%, 1/2 watt ( 16305. 16317) 30868 Connector-2 contact female connector for 45 RPM motor 
-(3 required) 

74590 Transformer-Second pix, i-1 transformer (1102, C107) 
120 ohms, ±-10°.'", 1/2  watt ( R314) extension cable 74966 Spring-Formed spring for kinescope masking panel (6 

74591 Transformer-rhird pix, i-f transformer (1103, C11 2) 
680 ohms, :1.-20%, V2 watt ( R310, R312) 

30870 Connector-2 contact male connector for 45 RPM motor 
required) 

74592 Transformer-Fourth pix, i-I transformer (1104, C116) extension cable 72936 Stop-Door stop 
1,200 ohms, r=51'!,,, 1/z watt ( R319) 

73575 Transformer-Filth pix, i-I transformer (1106, C123, CI 24) 
3,300 ohms, n•-5%, 1,2 watt (16320) 

14782 Connector-3 contact male connector for record changer 
power cable 

74161 Stud -Locating stud for back cover (2 required) 

71424 Transformer-Sound i-f transformer (1112, CI 73, CI 74) 
4,700 ohms, ::: 10%, 1/2  watt ( 16333) 74581 Cover-Mounting screw cover for 45 RPM changer 

75146 Washer-"C" washer for mounting 33 78 RPM changer 
(2 required) 

71427 Transformer-Sound discriminator transformer (1113. 
To ob am n resistors for which no stock number is given, order by stating type, value of resistance, tolerance and wattage. C178, C179, C180) 10,000 ohms. -- 20%, 1/2  watt ( R306) 
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GENERAL DESCRIPTION 
Models TC124, TC125, and TC127 are twelve and one-

half inch television receivers and are electrically identical ex-

cept for cabinets. The kinescopes are shipped in place in the 

cabinet. These receivers employ twenty-one tubes plus two 

rectifiers and a 12LP4 kinescope. 

,Model TC125 
Walnut. Mahogany or Oak 

PAGE 
SPECIFICATIONS   64 
TOP VIEW — TUBE LAYOUT. .   66 
TRIMMER LOCATIONS  70 
TROUBLESHOOTING .   ... 70 
VOLTAGE MEASUREMENTS ... 74 
WAVEFORMS   71 
Features of the television unit are full twelve cnanner cov-

erage; FM sound system; improved picture brilliance; picture 

A•G-C; A-F-C horizontal hold; stabilized vertical hold; two 

stages of video amplification; noise saturation circuits; im-

proved sync separator and clipper; four mc. band width for 

picture channel and reduced hazard high voltage supply. An 

auxiliary audio input jack is provided to permit the use of an 
external record playing attachment. 

Model TC127 
Walnut, Mahogany or Oak 

7flod('l Tc124 
Wnlnut. 

Mahogany 
or Oak 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

PICTURE SIZE  87 square inches on a 12LP4 Kinescope 

TELEVISION R•F FREQUENCY RANGE 

All 12 television channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 

Fine Tuning Range .± 250 kc. on chan. 2, + 650 kc. on chan. 13 

Picture Carrier Frequency  25.75 mc. 

Sound Carrier Frequency  21.25 mc. 

VIDEO RESPONSE  To 4 mc. 

 Magnetic 

 Magnetic 

POWER SUPPLY RATING  115 volts. 60 cycles. 230 watts 

AUDIO POWER OUTPUT RATING  2.6 watts max. 

LOUDSPEAKERS 92569-7   12" PM Dynamic, 2.2 ohms 

CHASSIS DESIGNATION . .........KCS34B 

DIMENSIONS (inches) Width Height Death 

Cabinet (outside, TC124   228 33 ,4 20'2 

Cabinet outside' TC125   25'4 36 ,4 21 ,"4 

Cabinet (outside; TC127   2518 36 ,2 22 5,3 

Chassis Assembly (overall   19'2 14 20 

SWEEP DEFLECTION 

FOCUS 

WEIGHT 

Chassis 1   TC124   103 lbs. 

with Tubes •   TC125   100 lbs. 

in Cabinet   TC127   110 lbs. 

Shipping   TC124   125 lbs. 

Weight   TC125   122 lbs. 
  TC127   133 lbs. 

RECEIVER ANTENNA INPUT IMPEDANCE 

Choice: 300 ohms balanced or 72 ohms unbalanced. 

RCA TUBE COMPLEMENT 

Tube Used 

( 1) RCA 

( 2) RCA 

( 3) RCA 

I 4 RCA 

( 5) RCA 

( 6) RCA 

7 RCA 

( 8) RCA 

( 9 RCA 

(10) RCA 

(11( RCA 

(12 RCA 

'13( RCA 

(14) RCA 

(15( RCA 

(16( RCA 

(17) RCA 

(18( RCA 

(19 RCA 

(20) RCA 

(21( RCA 

:22( RCA 

(23) RCA 

24 RCA 

Function 

BAGS  P-F Amplifier 

6AG5  Converter 

616  HT Oscillator 

6AU6 

6AU6 

6AL5   

6AV6   

6K6GT   

6BA6 

BAGS 

6BA6 

GAGS 

6AL5 

12AU7 

6SN7GT 

 1st Sound I-F Amplifier 

 2nd Sound I-F Amplifier 

Sound Discriminator 

1st Audio Amplifier 

Audio Output 

  1st Picture I-F Amplifier 

  2nd Picture I-F Amplifier 

 3rd Picture I-F Amplifier 

  4th Picture I-F Amplifier 

  Picture 2nd Detector and Sync Limiter 

  1st and 2nd Video Amplifier 

 AGC Amplifier and Vertical 
Sweep Oscillator 

6SN7GT ... AGC Rectifier and 1st Sync Separator 

6SN7GT Sync Amplifier and 2nd Sync Separator 

6K6GT   Vertical Sweep Output 

6SN7GT Horizontal Sweep Oscillator and Control 

6BG6G   Horizontal Sweep Output 

BW4GT    Damper 

1B3-GT 8016  High Voltage Rectifier 

5U4G   Power Supply Rectifier 

12LP4  Kinescope 

PICTURE INTERMEDIATE FREQUENCIES 

Picture Carrier Frequency   25.75 Mc. 

Adjacent Channel Sound Trap   27.25 Mc. 

Accompanying Sound Traps   21.25 Mc. 

Adjacent Channel Picture Carrier Trap   19.75 Mc. 

SOUND INTERMEDIATE FREQUENCIES 

Sound Carrier Frequency   21.25 Mc. 

Sound Discriminator Band Width between peaks   350 kc 

VIDEO RESPONSE   To 4 Mc. 

FOCUS   Magnetic 

SWEEP DEFLECTION   Magnetic 

SCANNING  Interlaced, 525 line 

HORIZONTAL SWEEP FREQUENCY 

VERTICAL SWEEP FREQUENCY   

FRAME FREQUENCY (Picture Repetition Rate)   

  15,750 cps 

60 cps 

30 cps 

MODELS TC14, TC125, 
TC127, Ch. KCS3 ILLE 

OPERATING CONTROLS (front panel) 

Channel Sebctor 

Fine Tuning 

Picture 

Brightness 

Pictuie Horizontal Hold 

Picture Vertical Hold 

Sound Volume and On-Off Switch  Single Control Knob 

 Dual Control Knobs 

 Dual Control Knobs 

Dual Control Knobs 

NON-OPERATING CONTROLS (not including r-f & i-f adjust-

ments) 

Horizontal Centering  top chassis screwdriver adjustment 

Vertical Centering  top chassis screwdriver adjustment 
Width  rear chassis screwdriver adjustment 

Width Selector Switch  rear chassis adjustment 
Height  rear chassis adjustment 

Horizontal Linearity  rear chassis screwdriver adjustment 

Vertical Linearity  rear chassis adjustment 

Horizontal Drive  rear chassis screwdriver adjustment 
Horizontal Osc. Freq.  bottom chassis adjustment 

Horizontal Osc. Waveform  side chassis adjustment 

Horizontal Locking Range  rear chassis adjustment 
Focus  rear chassis adjustment 

Ion Trap Magnet  top chassis adjustment 

Deflection Coil  top chassis wing nut adjustment 

AGC Threshold Control  rear chassis adjustment 

OPERATING INSTRUCTIONS 
The following adjustments are necessary when turning the 

receiver on for the first time: 

1. See that the TV-PH switch on the rear apron is in the 
"TV" position. 

2. Turn the receiver "ON" and advance the SOUND VOL-
UME control to approximately mid-position. 

3. Set the STATION SELECTOR 
to the desired channel. 

4. Adjust the FINE TUNING 
control for best sound fidelity 
and the SOUND VOLUME con-
trol for suitable volume. 

5. Turn the BRIGHTNESS con-
trol fully counter-clockwise, then 
clockwise until a light pattern 
appears on the screen. 

6. Adjust the VERTICAL hold 
control until the pattern stops 
vertical movement. 

7. Adjust the HORIZONTAL 
hold control until a picture is 
obtained and centered. 

8. Turn the BRIGHTNESS con-
trol counter-clockwise until the 
retrace lines just disappear. 

9. Adjust the PICTURE control for suitable picture contrast. 

10. After the receiver has been on for some time, it may be 
necessary to readjust the FINE TUNING control slightly for 
improved sound fidelity. 

II. In switching from one station to another, it may be nec-
essary to repeat steps 4, 8 and 9. 

12. When the set is turned on 
again after an idle period, it 
should not be necessary to re-
peat the adjustments if the posi-
tions of the controls have not 
been changed. If any adjustment 
is necessary, step number 4 is 
generally sufficient. 

13. If the positions of the con-
trols have been 'changed, it may 
be necessary to repeat steps 2 
through 9. 

VERTICAL BRIGHTNESS 

HOLD 

HORIZONTAL. 

HOLD 

PICTURE 

Figure 1 Receiver 

OFF ON 

SOUND 

VOLUME 

STATION 
SELECTOR 

Operating Controls 

INSTALLATION INSTRUCTIONS 
Models TC124, TC125 and TC127 receivers are shipped com-

plete in one carton with the kinescope in place in the cabinet. 

UNPACKING.- To unpack, turn the shipping carton on its 
side and tear open the carton bottom flaps. Fold the flaps up 
along the side of the carton and turn the carton back up. Lift 
the carton up and off the cabinet. 

Remove the cabinet back grille. Take off the two nuts on the 
bolts holding the cabinet on the skid. With a man on each side 
of the cabinet, lift the receiver up and off the skid. 

Remove the protective cardboard shield from the 5U4G rec-
tifier. Remove all shipping material. 

Remove the envelope containing the control knobs and 
install them on the proper control shafts. 

14. To use the instrument with 
a record player, plug the rec-
ord-player output cable into the 
PHONO jack on the rear apron, 
and set the TV-PH switch on 
"PH." Set the TV-PH switch back 
to TV on completion of the rec-
ord program. 

Make sure that all tubes are in place and are firmly seated 
in their sockets. 

Check to see that the high voltage lead is attached to the 
kinescope second anode connector socket on the bell of the 
tube. 

ANTENNA AND POWER CONNECTIONS.—Connect the leads 
from the antenna to the receiver antenna terminals. 

Make sure that the receiver power switch is in the off posi-

tion. Plug the receiver power cord into a 115 volt 60 cycle 
a-c outlet. 
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WARNING.—The high voltage supply in this receiver de-
livers 10.000 volts! A.C. interlocks are provided at the back of 
the set so that when the back is removed- so is the power. 

Turn the power switch to the "on" position, the brightness 
control three-quarters clockwise. and !picture control fully 
counter-clockwise. 
ION TRAP MAGNET ADJUSTMENT.—Immediately adjust 

the magnet by moving it forward or backward at the same 
time rotating it slightly around the neck of the kinescope for 
the brightest raster on the screen. Reduce the brightness 
control setting until the raster is slightly above average 
brilliance. Adjust the focus control (R191 on the chassis rear 
apron) until the line structure of the raster is clearly visible. 
Readjust the ion trap magnet for maximum raster brilliance. 
The final touches on this adjustment should be made with 
the brightness control at the maximum position with which 
good line focus can be maintained. 

KINESCOPE 
CUSHION 

ADJ. 

REMOVE 
Two 

SHIPPING 
SCREWS 

DEFLECTION 
YOKE ADJ 

COMPRESSION 
SPRING 
SCREWS 

ARROW 

ON TOP 

FOCOS COIL 
MOUNTING 

KINE,COPE CUSHION SCREW 

Figure 2—Yoke and Focus Coil Adjustments 
DEFLECTION YOKE ADJUSTMENT. If the lines of the raster 

are not horizontal or squared with the picture mask, rotate the 
deflection yoke until this condition is obtained. Tighten the yoke 
adjustment wing screw. 

PICTURE ADJUSTMENTS.—It will now be necessary to ob-
tain a test pattern picture in order to make further adjustments. 
See steps 3 through 9 of the receiver operating instructions. 

If the Horizontal Oscillator and AGC System are operating 
properly, it should be possible to sync the picture at this 
point. However, if the AGC threshold control is misadjusted, 
and the receiver overloading, it may be impossible to sync 
the picture. 

If the receiver is overloading, turn R138 (on the rear of 
the chassis, see Figure 3) clockwise until the set operates nor-
mally and the picture can be synced. 
CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT.— 

Turn the horizontal hold control to the extreme counterclockwise 
position. The picture should remain in horizontal sync. Mo-
mentarily 'remove the signal by switching off channel then 
back. Nonnally the picture will be out of sync. Turn the con-
trol clockwise slowly. The number of diagonal black bars 
will be gradually reduced and when only 3 bars sloping 
downward to the left are obtained, the picture will pull into 
sync upon slight additional clockwise rotation of the control. 
Pull-in should occur when the control is approximately 90 
degrees from the extremé counterclockwise position. The pic-
ture should remain in sync for approximately 90 degrees of 
additional clockwise rotation of the control. At the extreme 
clockwise position, the picture should be out of sync and 
should show 1 vertical or diagonal black bar in the raster. 

If the receiver passes the above checks and the picture is 
normal and stable, the horizontal oscillator is properly aligned. 
Skip "Alignment of Horizontal Oscillator" and proceed iith 
"Focus Coil Adjustment." 
ALIGNMENT OF HORIZONTAL OSCILLATOR.- -If in the 

above check the receiver failed to hold sync with the hold 
control at the extreme counterclockwise position or failed to 
hold sync over 90 degrees of clockwise rotation of the control 
from the pull-in point, it will be necessary to make the follow-
ing adjustments. 

Horizontal Frequency Adiustment.—Turn the horizontal hold 
control' to the extreme clockwise position. Tulle in a television 
station and adjust the T109 horizontal frequency adjustment 
(under the chassis) until the picture is just out of sync and the 
hgrizontal blanking appears as a vertical or diagonal black 
bar in the raster. 

Horizontal Lock in Range Adjustment--Set the horizontal 
hold control to the full counterclockwise position. Momentarily 
remove the signal by switching off channel then back. Slowly 
turn the horizontal hold control clockwise and note the least 
number of diagonal bars obtained just before the picture pulls 
into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer CI53A 
slightly clockwise. If less than 3 bars are present adjust C153A 

INSTALLATION INSTRUCTIONS 
slightly counterclockwise. Turn the picture control counter- In some cases it may be possible to Improve focus by a 
clockwise, momentarily remove the signal and recheck the 
number of bars present at the pull-in point. Repeat this pro-
cedure until 3 bars apt Fresent. 
Repeat the adjustnents under "Horizontal Frequency Ad-

justment" and "Hof zDntal Locking Range Adjustment" until 
the conditions specified under each are fulfilled. When the 
horizontal hold operates as outlined under "Check of Hori-
zontal Oscillator Alignment" the oscillator is properly adjusted. 

If it is impossible to sync the picture at this point and the 
AGC system is in proper adjustment it will be necessary to 
adjust the Horizontal Oscillator by the method outlined in the 
alignment procedure on page«. For field purposes paragraph 
"A" under Horizontal Oscillator Waveform Adjustment may be 
omitted. 
FOCUS COIL ADJUSTMENTS.—The focus coil should be ad-

justed so that there is approximately one-quarter inch of space 
between the rear cardboard shell of the yoke and the flat of 
the front face of the focus coil. This spacing gives best average 
focus over the face of the tube. However, it may be necessary 
to change this distance slightly in order to compensate for 
small differences in strength of the permanent magnets in the 
coil. If the receiver focuses with the focus control at or near 
the clockwise end of its range, the focus coil should be moved 
toward the yoke and if focus is obtained at or near the 
counterclockwise end of the control, the coil should be moved 
away from the yoke. 

The axis of the hole through the focus coil should be parallel 
with the axis of the kinescope neck. 
CENTERING ADJUSTMENT.—No electrical centering controls 

are provided. Centering is obtained by loosening the two 
focus coil mounting screws and sliding the coil up or down or 
from side to side. If the focus coil was appreciably changed in 
position or if a corner of the raster is shadowed, check the 
position of the ion trap magnet. Reposition the magnet within 
the range of maximum raster brightness to eliminate the 
shadow and recenter the picture by sliding the coil. In no case 
should the magnet be adjusted to cause any loss of bright-
ness since such operation may cause immediate or eventual 
damage to the tube. In extreme cases it may be necessary 
to adjust one or more of the three focus coil compression spring 
screws to eliminate a corner shadow. 
WIDTH, DRIVE AND HORIZONTAL LINEARITY ADJUST-

MENTS.— Adjust the horizontal drive control C1535_ to give a 
picture of maximum width within the limits of good linearity. 
Adjust the horizontal linearity control L111 to provide best 
linearity. Adjust the width control until the picture just fills 
the mask. 

FOCUS COIL 
MOUNTING 
SCREWS 

SWITCH 

5104 
WIDTH 

SELECTOR SW)ZI L 
uS 

WIDTH 
COMPRESSION 

- SPRING 
SCREWS 

-1103 
PHONO INPUT 

JACK 

e CUSS RIZONTAL 
DRIVE eSSA Line 

HEIGHT Ritt 
RISÇb R1995 t RANGE 

LOCKING 

LINEARITY &GC THIISNOLD 
VERTKAL CI FOCUS 

HORIZONTAL 
LINEARITY 

.111).11,1 

Figure 3—Rear Chassis Adjustments 
A width control coil and a width selector switch are pro-

vided. With the switch in position 1 (fully counterclockwise), 
adjust the width coil until the picture fills the mask. On low 
line voltages it may not be possible to get sufficient width by 
adjustment of the width coil. In this case turn the width selec-
tor switch clockwise to position 2. In this position the width coil 
is disconnected, and adjustment of the width coil will have no 
effect. For still greater width, turn the width selector switch 
fully clockwise to position 3. In this position, the high voltage 
is reduced slightly thus permitting greater deflection. 

Adjustments of the horizontal drive control affect horizontal 
oscillator hold and locking range. If the drive control was ad-
justed, recheck the oscillator alignment. 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS.—Ad-
just the height control (R155 on chassis rear apron) until the 
picture fills the mask vertically. Adjust vertical linearity (R162 
on rear apron), until the test pattern is symmetrical from top to 
bottom. Adjustment of either control will require a readjust-
ment of the other. Adjust centering to align the picture with 
the mask. 

FOCUS.—Adjust the focus control (R191 on chassis rear 
apron) for maximum definition in the test pattern vertical 
wedge" and best locus in the white areas of the pattern. 

slight reposition of the ion trap magnet while staying within 
the range of maximum brightness. 
Check to see that the cushion and yoke thumbscrews and 

the locus coil mounting screws are tight. 
AGC THRESHOLD CONTROL.—The AGC threshold control 

R138 is adjusted at the factory and normally should not re-
quire readjustment in the field. 

To check the adjustment of the AGC Threshold Control, tune 
in a strong signal, sync the picture and turn the picture con-
trol to the maximum clockwise position. Turn the brightness 
control counterclockwise until the vertical retrace lines are just 
invisible. Momentaiily remove the signal by switching off 
channel then back. If the picture reappears immediately, the 
receiver is not overloading due to improper setting of R138. 
If the picture requires an appreciable portion of a second to 
reappear, R138 should be readjusted. 

Set the picture control at the maximum clockwise position. 
Turn R138 fully clockwise. The top one-half inch of the picture 
may be bent slightly. This should be disregarded. -Turn R138 
counterclockwise until there is a very, very slight bend or 
change of bend in the top one-half inch of the picture. Then 
turn R138 clockwise just sufficiently to remove this bend or 
change of bend. 

If the signal is very weak, the above method may not work 
as it may be impossible to get the picture to bend. In this case, 
turn f138 counterclockwise until the snow in the picture be-
comes more pronounced, then clockwise until the best signal 
to noise ratio is obtained. 
The AGC control adjustment should be made on a strong 

signal if possible. If the control is set too far counterclockwise 
on a weak signal, then the receiver may overload when a 
strong signal is received. 

Replace the cabinet back and make sure that the screws 
holding it are up tight, otherwise it may rattle or buzz when 
the receiver is operated at high volume. 

TO REMOVE ESCUTCHEON, SLIDE OSCILLATOR ADJUSTMENT 

SPRING CLIP To LEFT --- FOR CHANNEL NUMBER 

Figure -R-F Oscillator Adjustments 
CHECK OF R-F OSCILLATOR ADJUSTMENTS.-- Tune in all 

available stations to see if the receiver r-f oscillator is adjusted 
to the proper frequency on all channels. If adjustments are 
required, these should be made by the method outlined in the 
alignment procedure on page 10. The adjustments for chan-
nels 2 through 5 and 7 through 12 are available from the front 
of the cabinet by removing the station selector escutcheon as 
shown in Figure 4. Adjustment for channel 13 is on top of the 
chassis and channel 6 adjustment is in the kinescope well. 
See Figures 8 and 9 for their location. 
CHASSIS REMOVAL.- To remove the chassis for repair or 

installation of a new kinescope, remove the cabinet back and 
the control knobs, unplug the speaker cable, and remove the 
six chassis bolts under the cabinet. Withdraw the chassis from 
the back of the cabinet. The kinescope is held on the chassis 
by means of a special strap, so that the chassis and the 
kinescope can be handled together, as a unit. 

To remove the kinescope, remove the kinescope socket, the 
ion-trap magnet, and the second-anode connector. Loosen the 
cross-recessed herid screw on the kinescope strap. Withdraw 
the kinescope toward the front of the chassis. 
INSTALLATION OF KINESCOPE. - The khiescope second 

anode contact is a recessed metal well in the side of the 
bulb. The tube must be installed so that this contact is up 
but rotated approximately 30 degrees toward the high-voltage 
compartment. 

Insert the neck of the kinescope through the deflection and 
focus coils. If the tube sticks, or fails to slip into place smoothly, 
investigate and remove the cause of the trouble. Do not force 
the tube. 

Slide the kinescope cushion toward the rear of the chassis. 
Loosen the deflection yoke adjustment, slide the yoke toward 
the rear of the chassis and tighten. 

Slip the ion trap magnet assembly over the neck of the 
kinescope. 

Connect the kinescope socket to the tube base. 

Connect the high voltage lead to the kinescope second anode 
-socket. 

Wipe the kinescope screen surface and front panel safety 
glass clean of all dust and finger marks. 
To replace the chassis in the cabinet, first tighten the cross 

recessed head screw on the kinescope strap. Slide the cl 
into the cabinet, then insert and tighten the six chassis bolts. 
Loosen the kinescope strap from the rear of the cabinet. Push 
the kinescope forward until the face of the tube is against the 
mask. Push the yoke cushion forward against the kinescope 
flare, then tighten the cushion adjusting screws. Tighten the 
kinescope strap. Then replace the knobs, and the cabinet back. 
WEAK SIGNAL AREA OPERATION. - Since the vast ma-

jority of receivers are sold in strong signal areas the chassis 
are aligned to produce the cleanest pictures in those areas. 
However, if the receiver is to be operated in a weak signal 
area, better performance can be obtained by -peaking" the. 
r-f unit. 

To peak the r-f unit in these receivers, disconnect R14, the 390 
ohm resistor which is on top of the r-f unit chassis. Adjust L66 
to obtain the best possible picture on the weakest low channel 
station received. By this action, the r-f gain is increased 50% 
at the expense of r-f bandwidth and an improvement in the 
weak signal picture results. 

If the peaked receiver is subsequently taken to a strong 
signal area, the resistor f14 should be connected in place and 
L66 adjusted for -flat" response on the low channels. 
ANTENNAS.--The finest television receiver built may be saic 

to be only as good as the antenna design and installation. It 
is therefore important to select the proper antenna to suit the 
particular local conditions, to install it properly and orient it 
correctly. 

RCA Television Antenna, lype No. 225A1 is designed for 
reception of all twelve television channels. The antenna uses 
the 300-ohm RCA "Brioht Picture- television transmission 
line. The antenna, a dipole with reflector, is unidirectional 
on channels two through six. When used on these channels, 
the maximum signal is obtained when the antenna rods are 
broadside toward the transmitting antenna, with the antenna 
element between the reflector and the transmitting antenna. 

If two or more stations are available between channels two 
and six and the two stations are in different directions, it may 
be possible to make•a compromise orientation which will pro-
vide a satisfactory signal on all such channels. 
When operated on channels seven through thirteen ( 174 to 

216 Mc), the antenna has side lobes. On these channels, the 
maximum signal will be obtained when the antenna is rotated 
approximately 35 degrees in either direction from its broadside 
position toward the transmitting antenna. In many instances 
this effect may not cause any difficulties and it may be pos-
sible to make a compromise orientation which will permit sat-
isfactory reception on all high and low channels. In some in-
stances, however, this will not be the case due to reflections or 
to insufficient signal strength from one or more stations. 
RCA antennas type 204A1 is available for use in locations 

in which it is desirable to eliminate side lobes and to have 
the antennas 7-13 directivity the some as 2-6 directivity, 

For use in cases where it is desirable to have adjustable 
7-13 directivity different from 2-6. RCA antenna type 206A1 is 
provided. 

If it is impossible to obtain satis:actory results on one or 
more channels, it may become necessary either to provide 
means for tuning the antenna when switching channels or to 
install a separate antenna for one or more channels and to 
switch antennas when switching channels. 

In weak signal areas it is possible to "stack" the type 204A1 
antenna to obtain increased signal strength by employing one 
type 204A1 antenna and one type 208A1 stacking kit. 
REFLECTIONS.- - Multiple images sometimes known as echoes 

or ghosts, are caused by the signal arriving at the antenna 
by two or more routes. The second or subsequent image oc-
curs when a signal arrives at the antenna after being reflected 
off a building, a hill or other objecc In severe cases of reflec-
tions, even the sound may be distorted. In less severe cases, 
reflections may occur that are not noticeable as reflections 
but that will instead cause a loss of definition in the picture. 
Depending upon the circumstances, it may be possible to 

eliminate the reflections by rotating the antenna or by moving 
it to a new location. In extreme cases, it may be impossible 
to eliminate the reflection. 
CABINET ANTENNA.-- A cabinet antenna is provided in 

these receivers and the leads are brought out near the antenna 
terminal bourd. The cabinet antenna may be employed in 
place of the outdoor antenna in areas where the signals are 
strong and no reflections are experienced. 
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ALIGNMENT PROCEDURE 

TEST EQUIPMENT.-To properly service the television chassis 
of this receiver, it is recommended that the following test 

equipment be available: 

R-F Sweep Generator meeting the following requirements: 

(a) Frequency Ranges 

20 to 30 mc., 1 mc. and 10 mc. sweep width 
50 to 90 mc., 10 mc. sweep width 
170 to 225 mc., 10 mc. sweep width 

(b) Output adjustable with at least . 1 volt maximum. 

(c) Output constant on all ranges. 

(d) "Flat" output on all attenuator positions. 

Cathode-Ray Oscilloscope. For alignment purposes, the os-
cilloscope employed must have excellent low frequency and 
phase response, and should be capable of passing a 60-cycle 
square wave without appreciable distortion. While this re-
quirement is not met by many commercial instruments, RCA 
Oscilloscopes, types WO-55A, WO-58A, WO-79A, and WO-60C 
fill the requirement and any of these may be employed. 

For video and sync waveform observations, the oscilloscope 
must have excellent frequency and phase response from 10 
cycles to at least two megacycles in all positions of the gain 
control. The RCA types WO-58A and WO-79A are ideally 
suited for this purpose. 

Signal Generator to provide the following frequencies with 
crystal accuracy. 

(a) Intermediate, frequencies 

19.75 mc. adjacent channel picture trap 

21.25 mc. sound i-f and sound traps 

22.05 and 24.75 mc. cony, and first pix i-f trans. 

25.9 mc. second picture i-f transformer 

24.6 mc. fourth picture i-f transformer 

22.0 mc. third picture i-f transformer 

22.5 mc. fifth picture i-f transformer 

25.75 mc. picture carrier 

27.25 mc. adjacent channel sound trap 

(b) Radio frequencies 

Picture Sound 

Channel Carrier Carrier 

Number Freq. Mc. Freq. Mc. 

2  55.25  59.75 

3  61.25  65.75 

4  67.25  71.75 

5  77.25  81.75 

6  83.25    87.75 

7 175.25 179.75 

8 181.25 185.75 

9 187.25 191.75 

10 193.25 197.75 

11 199.25 203.75 

12 205.25 209.75 

13 211.25 215.75 

(c) Output of these ranges should be adjustable and at least 
.1 volt maximum. 

Heterodyne Frequency Meter with crystal calibrator if the 
signal generator is not crystal controlled. 

Electronic Voltmeter of Junior "VoltOhmyst" type and a high 
voltage multiplier probe for use with this meter to permit 
measurements up to 10 kv. 

Service Precautions.- If possible, the chassis should be 
serviced without the kinescope. However, if it is necessary 
to view the raster during servicing, make sure the kinescope 

retaining strap is secure, and the yoke cushion is up firmly 
against the flare of the tube. 

CAUTION: Do not short the kinescope second anode lead. 
Its short circuit current is approximately 3 ma. This represents 
approximately 9 watts dissipation and a considerable over-
load on the high voltage filter resistor R189. 

Adjustments Required.--Normally. only the r-f oscillator line 
will require the attention of the service technician. All other 
circuits are either broad or very stable and hence will seldom 
require readjustment. 

The oscillator line is relatively non critical. When oscillator 

tubes are changed, in all probability it will be necessary to 
adjust only C6 in order to bring the entire line into adjustment. 

ORDER OF ALIGNMENT. When a complete receiver align-

ment is necessary, it can be most conveniently performed in 
the following order: 

(1) Sound discriminator 

(2) Sound i-f transformers 

(3) Picture i-f traps 

(4) Picture i-f transformers 

(5) R-F and converter lines 

(6) fl-F oscillator line 

(7) 4.5 mc. video trap 

(8) Sensitivity check 

SOUND DISCRIMINATOR ALIGNMENT. Set the signal gen-
erator for approximately . 1 volt output at 21.25 mc. and con-
nect it to the second sound i-f grid. 

Detune 1113 secondary (bottom). 

Set the "VoltOhmyst" on the 10 volt scale. 

Connect the meter in series with a one megohm• resistor to 
the junction of diode resistors R203 and R204. 

Adjust the primary of T113 (top) for maximum output on the 
meter. 

Connect the "VoltOhmyst" to the junction of C183 and R203. 
Adjust 1113 secondary (bottom). It will be found that it is pos-
sible to produce a positive or negative voltage on the meter 

dependent upon this adjustment. Obviously to pass from a 
positive to a negative voltage, the voltage must go through 
zero. T113 (bottom) should be adjusted so that the meter indi-
cates zero output as the voltage swings from positive to nega-
tive. This point will be called discriminator zero output. 

Connect the sweep oscillator to the grid of the second sound 
i-f amplifier. 

Adjust the sweep band width to approximately 1 mc. with 
the center frequency at approximately 21.25 mc. and with an 
output of approximately . 1 volt. 

Connect the oscilloscope to the junction of C183 and R203. 
The pattern obtained should be similar to that shown in Fig-
ure 12. If it is not, adjust the 1113 top) until the waveform is 
symmetrical. 

The peak-to-peak band width of the discriminator should be 
approximately 350 kc. and it should be linear from 21.175 mc. 
to 21.325 mc. 

SOUND I-F ALIGNMENT.- -Connect the sweep oscillator to 
the first sound i-f amplifier grid. 

Connect the oscilloscope to the second sound i-f grid return 
(terminal A T112) in series with a 33,000 ohm isolating resistor. 

Insert a 21.25 mc. marker signal from the signal generator 
into the second sound i-f grid. 

Adjust T112 (top and bottom) for maximum gain and sym-
metry about the 21.25 mc. marker. The pattern obtained should 
be similar to that shown in Figure 13. 

The output level from the sweep should be set to produce 

approximately .3 volt peak- to-peak at the second sound i-f grid 
return when the final touches on the above adjustment are 

made. It is necessary that the sweep output voltage should not 
exceed the specified values otherwise the response curve will 
be broadened, permitting slight misadjustment to pass un-
noticed and possibly causing distortion on weak signals. 

The band width at 70% response from the first sound i-f grid 
to the second i-f grid should be approximately 200 kc. 

PICTURE I-F TRAP ADJUSTMENT. -Connect the "Volt-
Ohmyst" to the junction of R135 and C190. 

Remove the 6SN7GT AGC Amplifier tube V107. Connect a 
250.000 ohm potentiometer between pins 5 and 6 of the V107 
socket. Adjust the potentiometer until the "VoltOhmyst" reads 
approximately - 12.0 volts. 

Set the channel switch to the blank position between channel 
numbers 2 and 13. 

Connect the VoltOhmyst" across the picture detector load 
resistor R119. Under this condition, both leads of the meter are 
at approximately - 120 volts. In making this measurement, care 
should be taken not to touch the case of the meter or to permit 
the meter case to become grounded. 

Connect the output of the signal generator to the grid of the 
converter tube V2. To do this, remove the tube from the socket 
and fashion a clip by twisting one end of a small piece of 
wire around pin number 1. Replace the tube in the socket 
leaving the end of the wire protruding from under the tube. 
Connect the signal generator to this wire through a 1,500 mmf. 
capacitor keeping the leads as short as possible. 

Set the generator to each of the following frequencies and 
with a thin fiber screwdriver tune the specified adjustment for 
minimum indication on th? "VoltOhmyst:" In each instance the 
generator should be checked against a crystal calibrator to 
insure that the generator is exactly on frequency. 

(1) 21.25 mc. TIO3 (top) (4) 27.25 mc.-T104 (top) 

(2) 21.25 mc. T105 (top) (5) 19.75 mc.---T106 (top) 

(3) 27.25 mc. - T102 (top) (6) 19.75 mc.-T101 (top) 

In the above transformers using threaded cores, it is possible 
to run the cores completely through the coils and secure two 
peaks or nulls. The correct position is with the cores in the 
outside ends of the coils. If the cores are not in the correct 
position, the coupling will be incorrect and it will be impossible 
to secure the correct response. 

PICTURE I-F TRANSFORMER ADJUSTMENTS.-Set the sig-
nal generator to each of the following frequencies and peak 
the specified adjustment for maximum indication on the 
"VoltOhmyst." During alignment, reduce the input signal if 
necessary to prevent overloading. 

22.5 mc. T106 )bottom) 

24.6 mc.--T104 (bottom) 

22.0 mc. - 1103 (bottom) 

25.9 mc. -T102 (bottom) 

Ti and T101 are coupled by a link and in combination con-
stitute an overcoupled transformer. The characteristics of such 
a transformer are such that it is impossible to adjust it to a 
single frequency. 

To sweep align 11 and T101, éonnect a 330 ohm composi-
tion resistor across the primary coils of 1102. 1103. 1104 and 
1106. 

Connect the "VoltOhmyst" to the junction of R135 and C190. 
Adjust the 250,000 ohm potentiometer for -2.0 volts on the 
meter. 

Connect the oscilloscope to the plate of the first video am-
plifier. pin 1 of V106. 

Connect a sweep generator to the converter grid through a 
1.500 mmf. capacitor. Set the generator to sweep from 20.0 mc. 
to 30.0 mc. and adjust the output to provide a 4 volt peak-to-
peak signal on the scope. 

Connect the signal generator loosely to the converter grid 
and adjust to provide markers at 22.05 mc. and 24.75 mc. 

Adjust 11 (top) and T101 (bottom) to obtain the response 
shown in Figure 14. The Ti core must penetrate to the terminal 
board end of the coil in order to obtain the correct response. 

Remove the 330 ohm resistors from across 1102. 1103. 1104 
and 1106. 

Adjust the 250,000 ohm potentiometer for a 15 volt peak-to-
peak signal at the plate of the first video amplifier. The bias 
as measured by the "VoltOhmyst" should be - 12 volts or less. 

Observe and analyze the response curve obtained. The re-
sponse will not be ideal and the i-f adjustments must be re-
touched in order to obtain the desired curve. See Figure 15. 

On final adjustment the picture carrier marker must be at 
approximately 45% response. The curve must be approximately 
flat topped. with the 22.1 mc. marker at approximately 95°o 

response, the 25.0 mc. marker below 90% and the 26.5 mc. 
marker at 5% to 10°0 on the response curve. 

The most important consideration in making the i-f adjust-
ments is to get the picture carrier at the 45% response point. 
If the picture carrier operates too low on the response curve, 

loss of low frequency video response, of picture brilliance, of 
blanking, and of sync may occur. If the picture carrier oper-
ates too high on the response curve, the picture becomes 
smeared. In making these adjustments, care should be taken 
that no two transformers are tuned to the same frequency as 
i-f oscillation may result. 

Remove the converter tube and take off the clip to pin num-
ber 1. Replace the tube in the socket. 

Picture I-F Oscillation.- If the receiver will operate without 
oscillating with the test equipment disconnected but breaks 
into oscillation or becomes unstable with the equipment con-
nected, it may become necessary to establish a ground plane. 
Cover the test bench with a sheet of copper and set the chassis 
on the sheet. Set all the test equipment except the "Volt-
Ohmyst" on the sheet and bond or bypass them to it. A Junior 
"VoltOhmyst" should not be bonded to the sheet since the 
negative test probe is not always connected to ground during 
alignment. 

If the receiver is badly misaligned and two or more of the 

i-f transformers are tuned to the same frequency, the receiver 
may fall into i-f oscillation. I-F oscillation shows up as a volt-
age across the picture detector load resistor that is unaffected 
by r-I signal input. If such a condition is encountered, it is 
sometimes possible to stop oscillation by increasing the grid 
bias. If so, it should then be possible to align the transformers 
by the usual method. Once aligned in this manner, the i-f 
should be stable with reduced bias. 

If the oscillation cannot be stopped in the above manner, 
shunt the grids of the first three pix i-f amplifiers to ground 
with 1,000 mmf. capacitors. Connect the signal generator to the 
fourth pix i-f grid and align T106 to frequency. Progressively 
remove the shunt from each grid and align the plate coil of 
that stage to frequency. 

If this does not stop the oscillation, the difficulty is not the 
to i-f misalignment as the i-f section is stable when properly 
aligned. Check all i-f by-pass condensers, transformer shunt-
ing resistors, tubes, socket voltages, etc. 

ANTENNA. R-F AND CONVERTER LINE ADJUSTMENT.-
In order to align the r-f tuner, it will first be necessary to set 
the channel 13 oscillator to frequency. The shield over the 
bottom of the r-f unit must be in place when making any 
adjustments. 

The channel 13 oscillator may be aligned by adjusting it to 

beat with a crystal calibrated heterodyne frequency meter, or 
by feeding a signal into the receiver at the r-f sound carrier 
frequency and adjusting the oscillator for zero output from the 
sound discriminator. In this latter case the sound discriminator 
must first have been aligned to exact frequency. Either method 
of adjustment will produce the same results. The method used 
will depend upon the type of test equipment available. Re-

gardless of which method of oscillator alignment is used, the 
frequency standard must be crystal controlled or calibrated. 

If the receiver oscillator is to be adjusted by the heterodyne 
frequenecy meter method, couple the meter probe loosely to 
the receiver oscillator. 

If the receiver oscillator is adjusted by feeding in the r-f 
sound carrier signal, connect the signal, generator to the re-
ceiver antenna terminals. Connect the "VoltOhmyst" to the 
sound discriminator output (junction of C183 and 11203). 

Set the receiver channel switch to 13. 

Adjust the frequency standard to the correct frequency (237 
mc. for heterodyne frequency meter or 215.75 mc. for the sig-
nal generator). 

MODELS TC12à, TC125, 
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Set the fine tuning control to the middle of its range while 
making the adjustment. 

Adjust C6 for an audible beat on the heterodyne frequency 
meter or zero voltage from sound discriminator. 

Now that the channel 13 oscillator is set to frequency, we 
may proceed with the r-f alignment. 

Remove the first pix i-f amplifier tube V101. 

Connect the oscilloscope to the test connection at f13 in the 
r-f tuning unit. 

Connect the -VoltOhmyst- to the junction of f135 and L117. 
Adjust the bias potentiometer for -3.5 volts on the meter. 

Connect the r-f sweep oscillator to the receiver antenna ter-
minals. The method of connection depends upon the output 
impedance of the sweep. The P102 connection for 300 ohm 
balanced or 72 ohm single-ended input are shown in the cir-
cuit diagram in Figure 79. If the sweep oscillator has a 50 ohm 
single-ended output, 300 ohm balanced output can be obtained 
by connecting as shown in Figure 7. 

50 014M 

UNBALANCED 
SWEEP OUTPUT 

CABLE 

MS 217 

Figure 7 - Unbalanced Sweep Cable Termination 

Connect the signal generator loosely to the receiver an-
tenna terminals. 

Since channel 7 has the narrowest response of any of the 
high frequency channels, it should be adjusted first. 

Set the receiver channel switch to channel 7. 

Set the sweep oscillator to cover channel 7. 

Insert markers of channel 7 picture carrier and sound car-
rier 175.25 mc. and 179.75 mc. 

Adjust C10 and CI4 until the curve falls symmetrically be-
tween the sound and picture carrier markers. Adjust C11 to 
give the proper bandwidth. Roughly peak L6 in conjunction 
with slight adjustments of C10 and C14 for a flat-topped, re-
sponse curve with the sound and picture carriers at 90% to 
95% response points on this curve. See Figure 16, channel 7. 

Switch to channel 12 and adjust L6 for maximum response 
and minimum top slope of the curve. 

Check the response of channels 7 through 13 by switching 
the receiver channel switch, sweep oscillator and marker os-
cillator to each of these channels and observe the response 
obtained. See Figure 16 for typical response curves. It should 
be found that all these channels have the proper shaped 
response with the markers above 80% response. If the mark-
ers do not fall within this requirement on one or more high 
frequency channels, since there are no individual channel 
adjustments, it will be necessary to readjust L6, CIO, C11 and 
C14, and possibly compromise some channel slightly in order 
to get the markers up on other channels. Normally, however, 
no difficulty of this type should be experienced since the 
higher frequency channels become comparatively broad and 
the markers easily fall within the required range. 

Channel 6 is next aligned in the same manner. 

Set the receiver to channel 6. 

Set the sweep oscillator to cover channel 6. 

Set the marker oscillator to channel 6 pictune and sound 
carrier frequencies. 

Adjust L9, L13, L66 and C12, for an approximately flat-topped 
response curve located symmetrically between the markers. 
L9. L13 and L66 are the center frequency adjustments. C12 is 
the band width adjustment. 

Check channels 5 down through channel 2 by switching the 
receiver, sweep oscillator and marker oscillator to each chan-
nel and observing the response obtained. In all cases, the 
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markers should be above the 80% response point. If this is not 
the case, L9, L13, L66 and C12 should be retouched. On final 
adjustment, all channels must be within the 80°. specification. 

Disconnect the bias pot. and replace V107. Replace V101. 

Following an r-f alignment, the oscillator alignment must be 
checked. 

R-F OSCILLATOR LINE ADJUSTMENT.-The r-f oscillator 
line may be aligned by adjusting it to beat with a crystal cali-
brated heterodyne frequency meter, or by feeding a signal 
into the receiver at the r-f sound carrier frequency and adjust-
ing the oscillator for zero output from the sound discriminator. 
In this latter case the sound discriminator must first have been 
aligned to exact frequency. Either method of adjustment will 
produce the same results. The method used will depend upon 
the type of test equipment available. 

Regardless of which method of oscillator alignment is used 
the frequency standard must be crystal controlled or calibrated. 
If the receiver oscillator is to be adjusted by the heterodyne 
frequency meter method, the calibration frequency listed under 
R-F Osc. Freq. must be available. 

If the receiver oscillator is adjusted by feeding in the r-f 
sound carrier frequency, the frequencies listed under Sound 
Carrier Freq. must be available. 

Receiver R-F Sound Channel 

Channel R-F Osc, Carrier Oscillator 

Number Freq. Mc. Freq. Mc. Adjustment 

2  81  59.75 L24 

3  87  65.75 L23 

4  93  71.75 L22 

5 103  81.75 L21 

6 109  87.75 L31 

7 201 179.75 L19 

8 207 185.75 L18 

9 213 191.75 L17 

10 219 197.75 L16 

11 225 203.75 L15 

12 231 209.75 L14 

13 237 215.75 C6 

If the heterodyne frequency meter method is used, couple 
the meter probe loosely to the receiver oscillator. 

If the r-f sound carrier method is used, connect the "Volt-
Ohmyst- to the sound discriminator output (junction of C183 
and R203). 

Connett the signal generator to the receiver antenna ter-
minals. The order of alignment remains the same regardless of 
which method is used. 

If the r-f unit is removed from the receiver for service and is 
aligned separately the shield over the bottom of the r-f unit 
must be in place when making adjustments. 

Since lower frequencies are obtained by adding steps of in-
ductance, it is necessary to align channel 13 first and continue 
in reverse numerical order. 

Set the receiver channel switch to 13. 

Adjust the frequency standard to the correct frequency (237 
mc, for heterodyne frequency meter or 215.75 mc. for the 
signal generator). 

Set the fine tuning control to the middle of its range while 
making the adjustment. 

Adjust C6 for an audible beat on the heterodyne frequency 
meter or zero voltage from sound discriminator. Oscillator ad-
justments LI and L2 shown on the schematic are factory con-
trol adjustments and should not be touched in the field. 

Switch the receiver to channel 12. 

Set the frequency standard to the proper frequency as listed 
in the alignment table. 

Adjust L14 for indications as above. 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator trimmer for the speci-
fied indication. It should be possible to adjust the oscillator to 
the correct frequency on all channels with the fine tuning con-
trol in the middle third of its range. 

After the oscillator has been set on all channels, start back 
at channel 13 and recheck to make sure that all adjustments 
are correct. 

AGC THRESHOLD ADJUSTMENT.-The AGC threshold ad-
justment can be made by the method outlined in the Installa-
tion Instructions. However, a more accurate adjustment can be 
obtained by the use of an oscilloscope. 

Tune in a station and advance the picture control to the 
maximum clockwise position. Connect the low capacity probe 
from the oscilloscope to the plate of the first video amplifier. 
Adjust the oscilloscope to observe the horizontal sync pulse. 

Turn the AGC threshold control f138 fully clockwise, then 
slowly counterclockwise. As the control is turned counter-
clockwise, the receiver gain will increase slowly, increasing 
the size of the pattern on the oscilloscope. R138- should be 
turned counterclockwise until the receiver begins to overload 
as indicated by clipping of the sync. The control should be left 
in the maximum gain position in which no clipping of sync is 
observed. See Figure 17 for proper waveforms. 

HORIZONTAL OSCILLATOR ADTUSTMENT.-Normally the 
adjustment of the horizontal oscillator is not considered to be 
a part of the alignment procedure, but since the oscillator wave-
form adjustment requires the use of an oscilloscope, it can not 
be done conveniently in the field, The waveform adjustment is 
made at the factory and normally should not require readjust-
ment in the field. However, the waveform adjustment should 
be checked whenever the receiver is aligned or whenever the 
horizontal oscillator operation is improper. 

Horizontal Frequency Adjustment. -With a clip lead, short 
circuit the coil between terminals C and D of the horizontal 
oscillator transformer TI09. Tune in a television station and 
sync the picture if possible. 

A.-Turn the horizontal hold control f173 to the extreme 
clockwise position. Adjust the TIO9 Frequency Adjustment 
(under the chassis) so that the picture is just out of sync and 
the horizontal blanking appears in the picture as a vertical 
bar. The position of the bar is unimportant. 

B.-Turn the hold control approximately one quarter of a 
turn from the extreme clockwise position and examine the 
width and linearity of the picture. If picture width or linearity 
is incorrect, adjust the horizontal drive control C153B, the width 
control L115 and the linearity control L111 until the picture is 
correct. If C153B. L115 or L111 were adjusted, repeat step A 
above. 

Horizontal Locking Range Adjustment. -Turn the horizontal 
hold control fully counterclockwise. Momentarily remove the 
signal by switching off channel then back. Slowly turn the 
horizontal hold control clockwise and note the least number of 
diagonal bars obtained just before the picture pulls into sync. 

If more than 9 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C153A 
slightly clockwise. If less than 7 bars are present, adjust C153A 
slightly counterclockwise. Turn the horizontal hold control 
counterclockwise, momentarily remove the signal and recheck 
the number of bars present at the pull-in point. Repeat this pro-
cedure until 7 to 9 bars are present. 

Horizontal Oscillator Waveform Adjustment.--Remove the 
shorting clip from terminals C and D of T109. Turn the hori-
zontal hold control to the extreme clockwise position. With a 
thin fibre screwdriver, adjust the Oscillator Waveform Adjust-
ment Core of T109 (on the outside of the chassis) until the hori-
zontal blanking bar appears in the raster. 

A.-Connect the low capacity probe of an oscilloscope to 
terminal C of T109. Turn the horizontal hold control one quarter 
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turn from the clockwise position so that the picture is in sync. 
The pattern on the oscilloscope should be as drawn in Fig-
ure 18. Adjust the Oscillator Waveform Adjustment Core of 
T109 until the two peaks are at the same height. During this 
adjustment, the picture must be kept in sync by readjusting 
the hold control if necessary. 

This adjustment is very important for correct operation of 
the circuit. If the broad peak of the wave on the oscilloscope 
is lower than the sharp peak, the noise immunity becomes 
poorer, the stabilizing effect of the tuned circuit is reduced 
and drift of the oscillator becomes more serious. On the other 
hand, if the broad peak is higher than the sharp peak, the 
oscillator is overstabilized, the pull-in range becomes made. 
quote and the broad peak can cause double triggering of the 
oscillator when the hold control approaches the clockwise 
position. 

Remove the oscilloscope upon completion of this adjustment. 
Check of Horizontal Oscillator AdJustments.-Set the hori-

zontal hold control to the full counterclockwise position. Momen-
tarily remove the signal by switching off channel then back. 
Slowly turn the horizontal hold control clockwise and note the 
least number of diagonal bars obtained just before the picture 
pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C153A 
slightly clockwise. If less than 3 bars are present, adjust C153A 
slightly counterclockwise. Turn the horizontal hold control 
counterclockwise, momentarily remove the signal and recheck 
the number of bars , present at the pull-in point. Repeat this 
procedure until bars are present. 

Turn the horizontal hold control to the maximum clockwise 
position. The picture should be just out of sync to the extent 
that the horizontal blanking bar appears as a single vertical 
or diagonal bar in the picture. Adjust the T109 Frequency 
Adjustment until this condition is fulfilled. 

4.5 MC. VIDEO TRAP ADJUSTMENT.---Tune in a strong in-
put from a station, and with a very short clip lead, short the 
trap winding of T103. Observe the picture for the appearance 
of a 4.5 mc. beat. If the beat appears in the picture, adjust 
L110 until the beat is eliminated or minimized. 

SENSITIVITY CHECK.-A comparative sensitivity check can 
be made by operating the receiver on a weak signal from a 
television station and comparing the picture and sound ob-
tained to that obtained on other receivers under the same 
conditions. 

This weak signal can be obtained by connecting the shop 
antenna to the receiver through a ladder type attenuator pad. 
The number of stages in the pad depends upon the signal 
strength available at the antenna. A sufficient number of stages 
should be inserted so that a somewhat less than normal con-
trast picture is obtained when the picture control is at the maxi-
mum clockwise position. Only carbon type resistors should be 
used to .conduct the pad. 

RESPONSE CURVES.-The response curves shown on page 
14 and referred to throughout the alignment procedure were 
taken from a production set. Although these curves are typical, 
some variations can be expected. 

The response curves are shown in the classical manner of 
presentation, that is with "response up" and low frequency to 
the left. The manner in which they will be seen in a given test 
set-up will depend upon the characteristics of the oscilloscope 
and the sweep generator. The curves may be seen inverted 
and/or switched from left to right depending on the deflection 
polarity of the oscilloscope and the phasing of the sweep 
generator. 

ALIGNMENT TABLE.- Both methods of oscillator alignment 
are presented in the alignment table. The service technician 
may thereby choose the method to suit his test equipment. 
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ALIGNMENT TABLE 
THE DETLILED ALIGNMENT PROCEDURE BEGINNING ON PAGE 8 SHOULD BE READ BEFORE ALIGNMENT BY USE OF THE TABLE 

IS ATTEMPTED 

CONNECT SIGNAL 
STEP I SIGNAL GEN. 
No. GENERATOR FREQ. 

TO MC. 

1 2nd sound if grid 21.25 
(pin I. VI17) .1 volt 

output 

3 

CONNECT I SWEEP tCONNECT 
SWEEP GEN' OSCILLOSCOPE 

GENERATOR I FREQ. I TO 
TO I MC. 

CONNECT 
"VOLTOHMYST" 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

DISCRIMINATOR AND SOUND I-F ALIGNMENT 

Not used 

•• 

lit sound 1.-f grid 
(pin I. V118) 

21.25 

duced 
output 

2nd sound I-f grid 
(pin 1, VI17) 

1st sound i-f grid 

21.25 
center 
1 mc. 
wide 

.1 V. out 

21.25 
reduced 
output 

INot used. In series with I 
meg. to junction 
of 11203 6 R204 

ADJUST 

Detune T113 (bot.) 
Adjust T113 (top) 
for max. on meter 

REFER 
TO 

Fig. 13 
Fig. 12 
Fig. 11 

Junction of CI83 
6 11203 

Meter on 3 volt 
scale 

Junct. of CI83 6 
R203 

Not used 

Terminal A. 1112 
in series with a 

33.000 ohm 
resistor. 

PICTURE I-F AND TRAP ADJUSTMENT 

T113 (bottom) (or 
zero on meter 

Fig. 13 
Fig. 12. 

Check for symmetrical response 
waveform (positive 6 negative). If 
not equal adjust T113 (top) until 
they cre ecraci! 

Sweep output re-
duced to provide 
.3 volt p-to-p on 
scope 

28 199.23 
203.75 

BF AND CONVERTER LINE ALIGNMENT (Coned) 

channel 
11 

10 Receiver on chan-
nel 11 

•• 

Fig. 19 
(11) 

27 205.25 
209.75 

It channel 
12 

•• •• Receiver on chan-
nel 12 

Fig. 19 
(12) 

28 211.25 
215.75 

channel 
13 

•• Receiver on chan-
nel 13 

Fig. 19 
(13) 

21 If the response on any channel (steps 22 through 29) is below So% at either marker, switch to that channel and adjust LI, C10, C11 & CI4 
to pull response up on that channel. Then recheck steps 22 through 28. 

Fig. 13 30 
Fig. 15 

T112 (top 6 bot.) 
for max. gain and 
symmetry at 21.25 
me. 

Fig. 13 
Fig. II 
Fig. 12 
Fig. 18 

3 Not used Not used Not used Junction of 11135 
6 CI90 

Remove VI 07. 
Connect ootenti- 
ometer be 1 w e e n 
pies 5 6 6 01 
V107 socket 

Adjust potentiom- 
eter for - 12.0 
volts on meter 

Fig. 13 
Fig. II 

8 Converter grid 
(pin 1, V2) 

21.25 " 
„ 

Across 11119 Meter on 3 volt 
scale. Receiver be. 
twain 2 6 13 

T103 ( top) for 
min. on meter 

Fig. 11 
Fig. 13 

7 " 21.25 " " '. " TIOS ( top) for 
min. 

Fig. 13 
Fla. 11 

8 " 27.25 

27.25 

" • " " 1102 ( top) for 
min. 

1104 ( t e P ) for 
min. 

" 

_ 
0 " " • • 

10 " 19.75 • " T106 ( top) for 
min. 

" 

11 " 19.75 0 " " TIO1 ( top) for 
min. 

" 

12 " 22.5 0 " .. 0 TIO8 (bottom) for 
max. on meter 

Fig. 12 

13 " 24.8 0 " " T104 (bottom) for 
max. 

0 

14 " 22.0 0 " " " T103 (bottom) for 
max. 

.. 

15 .." 25.9 " " TIO2 (bottom) for 
max. 

" 

18 " 22.05 
24.75 

Converter 
grid 
(pin I. V2) 

Sweep- 
lug 
20 to 
30 me. 

Pin 1, V108 Junction of 11135 
6 C190 

Shunt 300 ohms 
across pri. 1102. 
T103, 1104. 1106. 
Set bias -2 V. Set 
imp. gen. for 4 V. 
P-P on scope. 

Adjust Ti (top) 
and T101 (bet- 
tom) for proper 
response 

Fig. 12 
Fig. 17 

17 " " " " " Remove shunt re- 
stators. Set bias 
to give 15 volts 
P to P on scope. 

Adjust Ti (too), 
T101, T102. T103, 
T104, Y108 (bot.) 
for proper resp. 

Fig. 11 
Fig. 12 
Fig. 13 
Fig. 18 

ANTENNA, R-F AND CONVERTER LINE ALIGNMENT 

il Antenna 
terminals 

215.75 

19 

20 Antenna 
terminal 
(loosely) 

21 

175.25 
6 

179.75 

205.25 
209.75 

Not used Not used Junction of CI83 
6 11203 for signal 
gen. method only 

Fine tuning cen-
tered. Receiver on 
channel 13. Het-
erodyne meter 
coupled to oscil-
lator if used. 

C8 for zero on 
meter or beat on 
het. freq. meter 

Fig. 13 
Fig. It 

Antenna 
terminals 

(see text for 
precaution) 

22 

23 

24 

25 

175.25 
179.75 

¡unction of 11135 Remove V101 
6 L117 

Sweep-
tog 

channel 
7 

channel 
12 

Test 
Connection R13 

channel 
7 

Not used Receiver on chan-
nel 7 

Potentiometer for 
-3.3 volts on 
meter 

Fig. 13 
Fig. 11 

L8, CIO, CII 
C14 for flat top 
response between 
markers. Markers 
above 9000. 

Fig. 13 
Fig. 12 
Fig. 11 
Fig. 10 

(3) 

Receiver on chan-
nel 12 

LS for max. re 
sponse and min. 
slope of top of 
curve 

Fig. 18 
Fla. 19 

(12) 

Receiver on chan-
nel 7 

Check to see that 
response is as 
above 

Fig. 19 
(7) 

191.25 
195.75 

channel Receiver on chan-
nel II 

•• Fla. 19 
181 

187.25 
191.75 

channel 
9 

193.25 
197.75 

channel 
10 

Receiver on chan-
nel 9 

Fig. 19 
(In 

Receiver on chan-
n•1 10 

Fig. 19 
(10) 

Antenna 
terminals 
(loosely) 

83.25 
87.75 

Ant. terminals 
(see text for 
precaution) 

81 

32 

33 

77.25 
81.75 

87.25 
71.75 

83 

41 

61.25 
65.75 

55.25 
59.75 

Sweep-
hug 

chan. 

Test 
Connection R13 

channel 
5 

channel 
4 

/0 

Not used Receiver on chan-
nel 8 

L9, 1.13, L66 6 
C12 for response 
as above 

Fig. 19 
(3) 

Receiver on chan-
nel 5 

Check to see that 
response is as 
above 

Fig. 19 
(5) 

Receiver on chan-
nel 

Fla, 19 
(4) 

•• 

channel 
3 

channel 
2 L 

Receiver on chan-
nel 3 

Receiver on chan-
nel 2 

Fig. 19 
(3) 

Fig. 19 
(2) 

If the response on any channel (steps 31 through 34) is below 90% at either marker, switch to that channel and adjust LI. 113, L88 6 Cl2 
to pull »Impost» up on that channel. Then recheck steps 30 through 34. Disconnect bias pot and replace VIOl and V107. 

R-F OSCILLATOR ALIGNMENT 

STEP 
No. 

CONNECT 
SIGNAL 

GENERATOR 
TO 

SIGNAL 
GEN. 
?REG. 
MC. 

CONNECT 
HETERODYNE 
FREQ. METER 

TO 

NET. 
METER 
FREQ. 
MC. 

CONNECT 
OSCILLOSCOPE 

TO 

CONNECT 
"VOLTOHBITST" 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST REFER 
TO 

36 Antenna 
terminals 

215.75 Loosely coupled 
to r-f ose. 

237 Not used Junction of C183 
6 11203 for sig. 
gen. method only 

Fine tuning cen-
tered. Receiver on 
channel 13 

CS for zero on 
meter or beat on 
het. freq. meter 

Fig. 13 
Fig. 12 
Fig. 11 

37 209.75 231 •• •• Rec. on chem. 12 L14 as above Fig. 14 

38 00 203.75 225 
•• Rec. on chan. 11 L15 as above 

39 I/ 197.75 219 
•0 

Roe. on chan. 10 LIS as above •• 

40 •• 191.75 

4I 195.75 

•• 213 
•• Rec. on chap. 9 L17 as above 

207 •• Rec. on chan. L18 as above 

42 179.75 201 Id •• flee. on chan. 7 L19 as above 

43 10 87.75 109 
•• 

Rec. on chan. L31 as above Fig. 12 

44 81.75 103 •• flee. on elan. 5 L21 as oboes Fig. 14 

45 71.75 93 Of 

Rec, en chan. 4 L22 as above ". 

48 65.75 •• 87 

47 59.75 Si 

• 
Rec. on chap. 3 L23 as above •• 

48 Repeat steps 38 through 47 as a chock. 

AGC THRESHOLD ADJUSTMENT 

49 Not used Not used Pin I, V1011 Not used 

HORIZONTAL OSCILLATOR ADJUSTMENT 

SO Short circuit terminals C and D of T1011. Tune in a station. 

Rec. on chan. 2 L24 as above " 

Tune in station, turn pix control Fig. 13 
clockwise. Adiust R138 for max. gain Fig. 20 
without clipping sync on scope 

31 Turn hold control fully clockwise. Adjust TIO9 Frequency Adjustment until horizontal blanking bar appears in the picture. 

32 Turn hold control V4 turn from clockwise to sync picture. Adjust width (LI15), linearity (L111) and drive (C1533) controls until picture is cor-
rect. Repeat step 51. 

53 Turn hold &natal fully counterclockwise. Momentarily remove signaL Turn hold control slowly clockwise. Note least number of bars before 
pull-in. Adjust Locking Range Control (CUM) for 7 to 9 bar pull-in. 

54 Remove clip from terminals C and D of TI09. Urn hold control fully clockwise. Adjust TIO9 Oscillator Waveform Adjustment until horizontal 
blanking bar appears in picture. 

55 Connect low capacity probe of oscilloscope to terminal C of TI09. Turn hold control 1/ 4 turn from clockwise. Adjust TIO1 Oscillator Wave-
form Adjustment until broad and sharp peaks of wave on oscilloscope are same height. Keep picture in sync with hold control during adjust-
ment. Remove oscilloscope. 

58 Turn hold control fully counterclockwise. Momentarily remove signal. Turn hold control slowly clockwise. Note least number of bars before 
pull-in. Adjust Locking Range Control (CI53A) for 3 bar pull-in. 

37 Turn hold control fully clockwise. Adjust T109 Freq. Adjustment until horizontal blanking tumours as single vertical or diagonal bar in ex. 

4.5 MC VIDEO TRAP ADJUSTMENT 

58 Tune in a strong station. Short the trap winding of TI03. If a 4.3 me boat appears in picture adjust LII0 until beat is eliminated. 

SENSITIVITY CHECK 

Connect antenna to receiver through attenuator pad to provide weak signal. Compare the picture and sound obtained to, that obtained on 
other receivers under the. same conditions. 
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Figure 8 —Top Chassis Adjustments 

Figure 9—Bottom Chassis Adjustments 

PINS S & 6 V107 
REMOvE V107 
CONNECT 250 A POT 
HERE TO ADJUST 

BIAS 

OJuNCnON 0, 
R13S ANO C190 
CONNECT 
vOLiommyST 
HERE To 
ATEASuRE 
I'C BIAS 

TERMINALS 
C D 1109 
SHORT C S. D 
OR CONNECT 
SCOPE TO C ro 
ADJUST T109 

(C 

Figure 10--Test Connection Points 

JUNCTION or 
35 AND LIlT 

RIIS 
CONNECT ' 
VOLTOmmYST 
HERE TO 
ADJUST TRAPS L\,..1.0 

ETC. 

ALIGNMENT DATA 

TERMINAL " A" 
1112 CONNECT 
SCOPE HERE TO 
ALIGN SOUND I- r 

eno3) ,n 

105 

V112 v rOINN E °S6C 0 P‘E-- 

106 ' PEPE TO SWEEP ' V115 PIC ITC 

OSCILLATOR 
A DJUSTMENT 
FOR CHANNEL 
NUMBER 

JUNCTION OF 
P203 Rzos 
CONNECT 

..VOLTOH.reST-
HERE TO ALIGN 
SOUND I - F 

Oc 
C183 R53 0 
JUNCTION 

CONNECT 

" ÓRIP2'17VIE' SUE 

TO ALIGN"SOUND I-r 

OSCILLATOR ADJUSTMENT FOR CHANNEL 13 IS ON TOP OF R-F UNIT AND CHANNEL 6 IS ON SI U . 

Figure 11—R-F Oscillator Adjustments 
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Figure 17—AGC Threshold Adjustment Waveforms 
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Figure 16—R-F Response 
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Figure 18 -Horizontal Oscillator Waveforms 

NO RASTER ON KINESCOPE: 

(I) Incorrect adjustment of ion trap magnet Magnets re-

versed either front to back or top to bottom. front magnet 
incorrectly oriented. 

(2) V112 or V113 inoperative— check voltage and waveform 
on grids and plates. 

(3) No high voltage- If horizontal deflection is operating as 
evidenced by the correct waveform on terminal 4 of hori-
zontal output transformer, the trouble can be isolated to the 
8016 circuit. Either the TI10 high voltage winding is open, 

the 8016 tube is defective, its filament circuit is open, C168 
is shorted or R187 or f189 open. 

(4) V111 circuit inoperative-- Refer to schematic and waveform 
chart. 

(5) Damper tube (VI14) ii.Dperative. 

(6) Defective kinescope. 

(7) R131 open. 

(8) No receiver plate voltage-- filter capacitor or filter choke 
shorted—bleeder or filter choke open. 

NO VERTICAL DEFLECTION: 

(1) V107B or V110 inoperative--check voltage and waveforms 
on grids and plates. 

(2) T107 or T108 open. 

(3) Vertical deflection coils open. 

SMALL RASTER: 

(1) Low Plus B or low line voltage. 

(2) V112 defective. 

POOR VERTICAL LINEARITY: 

(1) If adjustments cannot correct, change VI10. 

(2) Vertical output transformer defective. 

(3) VIO7B defective—check voltage and waveforms on grid 
and plate. 

(4) C150, R164, C147B or C148C defective. 

(5) Low bias or plate voltage—check rectifiers and capacitors 
in supply circuits. 

POOR HORIZONTAL LINEARITY: 

(1) If adjustments do not correct, change VI12 or V114. 

(2) T110 or L111 defective. 

(3) C164 or C165 defective. 

WRINKLES ON LEFT SIDE OF RASTER: 

(I) f166. R167 or C169 defective. 

(2) Defective yoke. 

PICTURE OUT OF SYNC HORIZONTALLY: 

(1) T109 incorrectly tuned. 

(2) R172, RI73 or f174 defective. 

TELEVISION SERVICE SUGGESTIONS 
Following is a list of symptoms of possible failures and an 

indication of some of the possible faults. TRAPEZOIDAL OR NON-SYMMETRICAL RASTER: 

(I) Improper adjustment of focus coil or ion trap magnet. 
(2) Defective yoke. 

MODELS TC124, TCl25 
TC127, Ch. KCS3U 

RASTER AND SIGNAL ON KINESCOPE BUT NO SOUND: 

(1) R-F oscillator off frequency. 

(2) Sound i-f, discriminator or audio amplifier inoperative__ 
check V116, V117, V118, V119, V120 and their socket 
voltages. 

(3) T114 or C186 defective. 

(4) Speaker defective. 

SIGNAL AT KINESCOPE GRID BUT NO SYNC: 

(1) AGC threshold control R138 misadjusted. 

(2) V105A, V107A, V108 or V109 inoperative check voltage 
and waveforms at their grids and plates. 

SIGNAL ON KINESCOPE GRID BUT NO VERTICAL SYNC: 

(1) Check VIO7B and associated circuit-- C145, etc. 

(2) Integrating network inoperative - check. 

(3) R154, f155, f157, f158 or R159 defective. 

SIGNAL ON KINESCOPE GRID BUT NO HORIZONTAL SYNC: 

(1) T109 misadjusted — readjust as instructed on page 11. 

(2) VIII inoperative- check socket voltages and waveforms. 

(3) T109 defective. 

(4) C140, CI53A, C154, C155, C157, C161 or C200 defective. 

,(5) If horizontal speed is completely off and cannot be adjusted 
check CI58, C159, f172, f173, f174, f179 and R182. 

SOUND AND RASTER BUT NO PICTURE OR SYNC: 

(1) Picture i-f, detector or video amplifier inoperative—check 
VI03, VI04, V105 and V106- check socket voltages. 

(2) Bad contact to kinescope grid. 

PICTURE STABLE BUT POOR RESOLUTION: 

(1) V105A or V106 defective. 

(2) Peaking coils defective—check for specified resistance. 

(3) Make sure that the focus control operates on both sides of 
proper focus. 

(4) R-F and IF circuits misaligned. 

PICTURE SMEAR: 

(1) R-F or I-F circuits misaligned. 

(2) Open peaking coil. 

(3) This trouble can originate at the transmitter- -check on 
another station. 

PICTURE JITTER: 

(1) AGC threshold control R138 misadjusted. 

(2) If regular sections at the left picture are displaced change 
V112. 



TELEVISION SERVICE SUGGESTIONS 

(3) Vertical instability may be due to loose connections or 
noise. 

(4) Horizontal instability may be due to unstable transmitted 
sync. 

RASTER BUT NO SOUND. PICTURE OR SYNC: 

(1) Defective antenna or transmission line. 

(2) R-F oscillator off frequency. 

(3) R-F unit inoperative—check VI, V2, V3. 

PICTURE I-F RESPONSE.—At times it may be desirable to ob-
serve the individual i-f stage response. This can be achieved 
by the following method: 

Shunt all i-f transformers and coils with a 330 ohm carbon re-

sistor except the one whose response is to be observed. 

Connect a wide band sweep generator to the converter grid 
and adjust it to sweep from 18 mc. to 30 mc. 

Figure 27 Response of Con-
verter and First Pix 

I-F Transfornier 

Figure 30 Response of Fourth 
Pix I-F Transformer 

Figure 33 Overall Pix 
1-F Response 

DARK VERTICAL LINE ON LEFT OF PICTURE: 

(1) Reduce horizontal drive aild readjust width and horizontal 
linearity. 

(2) Replace V112. 

LIGHT VERTICAL LINE ON LEFT OF PICTURE: 

U) C169 defective. 
(2) V114 defective. 

Connect the oscilloscope across the picture detector load re-
sistor and observe the overall response. The response obtained 
will be essentially that of the unshunted stage. The effects of 
the various traps are also visible on the stage response. 

Figures 27 through 31 show the response of the various stages 
obtained in the above manner. The curves shown are typical 
although some variation between receivers can be expected. 
Relative stage gain is not shown. 

Figure 28 Response of Second 
Pix I-F Transformer 

Figure 31 Response of Fifth 
Pix I-F Transformer 

Figure 34- l'ideo Response at 
Average Contrast 

Figure 29 Response of Third 
Pix I-F Transformer 

Figure 32--Response front First 
Pix I-F Grid to Pix Dei. 

Figure 35 - l'ideo Response at 
Minimum Contrast 

1 1111fflill e 
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MULVEFORNIPHOTOGRAPHS 

Video Signal Input to 1st Video Am-
plifier ( Pin 2 of V106) ( 12AU7) 

Figure U> Vertical ( ttscilloscope 
Synced to 1/2 of Vertical Sweep 

Rate) (5.1 Vohs PP) 

Figure 37 horizontal ( Oscilloscope 
Synced to 1/2 of Horizontal Sweep 

Rate) ( 5.4 Volts PP) 

Sync Feed ( Junction of 1,110. 
R219 and C194) 

Figwr :10 V ertit,d (2,9 Vohs PP) 

Figure 39 Horizontal ( 28 Volts I'!') 

Input to to 2nd Video Amplifier 
(l'in 7 of 1106) ( 12.41 .7) 

Figure 10 Vertical ( 17 Volts PP) 
.4-404* 

Figure 41 Horizontal ( 17 Vohs PI') 

Output of 2nd l'ideo Amplifier 
(Junction of L105 and R127) 

(Picture Max.) 

Figure 42 — Vertical (96 Volts PP) 

Figure 43 - Horizontal (96 Vohs PP) 

Input to Kinescope (Junction of 11127 
and R128) (Picture Max.) 

Figure 44 Vertical ( 65 Volts PP) 
-e 444 

Figure 45 Horizontal ( 65 Volts PP) 

MODELS TC124, TO125, 
TC127, Ch. KCS3413 
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Figure 47—Horizontal (23 Volts PP) 

Figure 49—Horizontal (1.5 Volts PP) 
110111.—› 

Figure 50—Vertical (24 Volts PP) 

Figure 51-- Horizontal (24 Volts PP) 

Figure 52—Vertical 52—Vertical (26 Volts PP) 

Figure 53—Horizontal (25.5 Volts PP) 

Input to Sync Amplifier (Junction of 
C137, C139 and RI45) 

Figure 54—Vertical (21 Volts PP) 
.4--414111 

Fiiure 55—Horizontal (21 Volts PP) 
»0—> 

© John F. Rider 

WAVEFORM PHOTOGRAPHS 

Figure 56—Vertical (115 Volts PP) 

Figure 57—Horizontal (105 Volts PP) 

Cathode of 2nd Sync Separator (Pin 6 
of V109) (6SN7GT) 

Figure 58—Vertical ( 17 Volts PP) 

Figure 59—Horizontal (11 Volts PP) 
41001.-11-

Figure 60—Output of Integrating Net-
work (Junction of C144, CI45 and 

R153) (45 Volts PP) 

Figure 61—Grid of Vertical Oscillator 
(720 Volts PP) (Pin 1 of V107) 

(6SN7GT) 
3100-0-

Figure 62—Grid of Vertical Output 
(160 Volts PP) (Pin 5 of V110) 

(6K6GT) 

Figure 63—Plate of Vertical Output 
(750 Volts PP) (Pin 3 of V110) 

(6K6GT) 
ibie0-0› 

Figure 64—Input of Vertical Deflec-
tion Coils (75 Volts PP) (Junction 
of Green Lead of T108 and Green 

Lead of Yoke) 

Figure 65-1nput to Horizontal Oscil-
lator (17.5 Volts PP) (Junction of 

C153A and C154) 
9.001-0-

MODELS TC124, TC12H, 
TC127, Ch. KCS34B 
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WAVEFORM PHOTOGRAPHS 

Figure 66—Junction of RI68, R176 
and R178 ( 150 Volts PP) 

Figure 67—Grid of Horizontal Oscil-
lator (480 Volts PP) ( Pin 4 of VIII) 

(6SN7GT) 

Figure 68— Ploie of Horizontal Oscil-
lator (270 Volts PP) (Pin 5 of VIII) 

(6SN7GT) 
4 -444 

Figure 69—Terminal "C" of T109 
(70 Volts PP) 

3114141.--> 

Figure 70—Input to Horizontal Out-
put Tube (42 Volts PP) (Junction 

of C160, R183 and C153B) 
e '444 

Figure 7I—Plate of Horizontal Output 
(Approx. 6,000 Volts PP) (Measured 
Through a Capacity Voltage Divider 

Connected from Top Cap of 
V112 to Ground) 

**00-0.-

Figure 72—Junction of C167, L115 and 
Terminal 1 of T110 (165 Volts PP) 

Figure 73—Plate of Damper 
(125 Volts PP) (Pin 5 of 

V114) (6W4GT) 

Figure 14—Input across nor-tumuli 
Deflection Coils ( 1.150 Volts PP) 

e—oldegi 

Figure 75—Horizontal Deflection Coil 
Current (0.6 amp. PP) Measured by 
histaing a 5-ohnt Resistor in Series 
with the Horizontal Deflection Coil 

and the Voltage across the 
Resistor Observed. 

3,010--> 

44 
KINESCOPE HANDLING PRECAUTIONS 

DO NOT OPEN THE KINESCOPE SHIPPING CARTON, INSTALL, REMOVE OR HANDLE THE KINE-

SCOPE IN ANY MANNER UNLESS SHATTERPROOF GOGGLES, AND HEAVY GLOVES ARE WORN. 

PEOPLE NOT SO EQUIPPED SHOULD BE KEPT AWAY WHILE HANDLING KINESCOPES. KEEP THE 

KINESCOPE AWAY FROM THE BODY WHILE HANDLING. 
The kinescope bulb encloses a high vacuum and, due to its large surface area, is subjected to considerable air pressure. For 

this reason, kinescopes must be handled with more care than ordinary receiving tubes. 

The large end of the kinescope bulb particularly that pod at the rim of the viewing surface— must not be struck, scratched or 

subjected to more than moderate pressure at any time. In installation, if the tube sticks or fails to slip smoothly into its socket, or 

deflecting yoke. investigate and remove the cause of the trouble. Do not force the tube. Refer to the Receiver Installation section 

for detailed instructions on kinescope installation. All RCA kinescopes are shipped in special cartons and should be left in the 

cartons until ready for installation in the receiver. Keep the carton for.possible future use. 
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R-F UNIT WIRING DIAGRAM 

NOTE - 
TILE OSCILLATOR INJECTION NUST BE AT LEAST - 2-510LTS 

ON ALL CHANNELS AS MEASURED WITH A VOLTOLWAYST AT 
THE TEST CONNECTION PIS. IF THIS IS NOT TAIE CASE 
THE LINK BETWEEN L2 AND LS MUST BE ADJUSTED UNTIL 

SUCH INJECTION IS OBTAINED. IF SACA API ADJUSTMENT 
IS MADE, THE ENTIRE R-V UNIT SE REALIGNED-
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Figure 76 R-F 

CRITICAL 

1. The ground bus from pin 2 and the center shield of V117 
socket should not be shortened or rerouted. 

2. Do not change the dress of the filament leads or the by-
pass capacitors in the picture or sound i-f circuits. The fila-
ment leads between V117, V118 and V119 should be down 
against the chassis and away from grid or plate leads. 

3. If it is necessary to replace any of the 1500 mmf capaci-
tors in the picture i-f circuit, the lead length must be kept 
as short as possible. 

4. Picture i-f coupling capacitors C106, C111, C115 and C121 
should be up and away from the chassis and should be 
clear of the pix i-f transformer adjustments by at least 
1/4 inch. If the dress of any of these capacitors is changed, 
the i-f alignment should be rechecked. 

5. Leads to L102 and L103 must be as short as possible. 

6. Dress peaking coils L105. L106 and L107 up and away 
from the chassis. 

7. Dress C183 across tube pins 5 and 6 with leads not ex-
ceeding 3/6 inch. 

8. Dress C129 and C130 up and away from the chassis. 

9. Dress the yellow lead from the picture control away from 
the chassis and away from the volume-control leads. 
Dress the yellow lead from pin O of V108 away from the 
chassis. 

10. Dress the green lead from pin 2 of V106 away from the 
chassis. 

11. Dress R168, R169, R170, R176 and R178 up and away 
from the chassis. 

12. The leads to the volume control should be dressed down 
against the chassis and away from V117 and V118. 

JIII 

v2 
SAGS 
CONY 

Unit Wiring Diagram 

LEAD DRESS: 

30 

CON;TRANS 

LINK 
COUPLING 

VS 

6,16 

_ 

I 

LIS 

7.94273- I 

J 

13. Contact between the r-f oscillator frequency adjustment 
screws and the oscillator coils or channel switch eyelets 
must be voided. 

14. Dress leads from L115 (width control coil) away from the 
transformer frame. 

15. Dress T110 winding leads as shown in Figure 77. 

Figure 77—T1I0 Lead Dress 

DRESS LEADS FROM WINDINGS 

IN TWE CLEAR AS SI4OWN 

'nab+ VOLTAGE WINDING 

PRIMARY WINDING 

SECONDARY WINDING. 

RECT. OIL WINDING 

MS ES, 

TERMINAL 

BOARD 
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VOLTAGE CHART 

The following measurements represent two sets of conditions. In the first condition, a 2200 microvolt test pattern signal was led into the receiver 
the picture synced and the AGC threshold control properly adjusted. The second condition was obtained by removing the antenna leads and short 
circuiting the receiver antenna terminals. Voltages shown are read with "Ir. VoltOlanyst- between the indicated terminal and chassis ground and 
with the receiver operating on 117 volts, 60 cycles. a-c. 

MODELS TC124, TC125, 
VOLTAGE CHART TC127, Ch. KCS34B 

Tube 
No. 

Tube 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E. Grid 
I 

Plate 
(ma') 

I 
Screen 
(ma"', 

Notes on 
Measurements 

Pin 
No. Volts 

Pin 
No. Volts Pin 

No. Volts Pin 
No. Volts 

Tube 
No. 

Tube 
Type Function 

Operating 
Condition 

E. 

Pin 
No. 

Plate 

Volts 

E. Screen E. Cathode E Grid 

I 
Plate 
(ma.) 

I 
Screen 
(ma.) 

Notes on 
Measurements 

V108 
6SN7 
GT 

lit Sync 
Separator 

2200 Mu. V. 
Signal 2 96 - - 3 -1.8 1 -19.5 .1 - 

Pin 
No. Volts 

Pin 
No Volts 

Pin 
No. Volts 

No 
Signal 2 81 - - 3 -9.7 1 -19.3 .1 - 

V109 
6SN7 
GT 

Sync 
Amplifier 

2200 Mu. V.  
Signal 2 158 - - 3 0 1 -4.7 5.25 - 

VI 6AG5 
ft-F 
Amplifier 

2200 Mu. V. 
Signal 5 140 142 2 6 7 -4:2 .72 .33 

No 
Signal 2 154 - - 3 0 1 -5.2 3.75 

- 

V2 6AG5 

No 
Signal 5 67 6 Ill 267 0 1 -.5 14.0 5.0 

V109 
6SN7 
GT 

Sync 
Separator 

2200 Mu. V. 
Signal 5 230 - - 6 -51 4 -106 •  _ 

Converter 
2200 Mu. V. 

Signal 5 
•130 
to 140 6 

'130 
to 140 267 0 1 

*-3.0 
to -7.0 

•7.1 
to 7.7 

'2.3 
to 2.7 • Depending No 

Signal 5 215 - - 6 -59 4 -80 .35 - No 
Signal 5 

'104 
to 109 

.. 

6 
•104 
to 109 267 0 1 

•-2.0 
to -6.0 

•5.3 
to 5.9 

•.8 

to 1.0 

upon channel 

V110 
6K6- 
GT 

Vertical 
Output 

2200 Mu. V. 
Signal 3 223 4 223 e -67 5 -91 '7.85 'Screen 

connected to 
plate V3 616 

R-F 
Oscillator 

2200 Mu. V. 
Signal 1 6 2 

'88 
to 95 .19 5 6 6 

*-5.1 
to -7.3 

'1.9 
to 2.7 • Depending 

upon channel 
No 

Signal 3 208 4 208 e -79 5 -101 '7.7 
No 

Signal 1 6 2 
'68 

to 81 .16 5 6 6 
*-4.5 

to -6.6 
'1.8 

to 2.1 
V111 

6SN7 
GT 

Horizontal 
Osc. .Control 

2200 Mu. V. 
Signal 2 '48 i - - 3 -110 1 -92 .2 - 

'Variation 
of hold gives 

-21.9- to + 56 
volts on plate 

V101 6BA6 
1st Pix. I-F 
Amplifier 

2200 Mu. V. 
Signal 125 6 125 . 1 -11 2.8 1.3 No 

Signal 2 '33 - - 3 -120 1 -108 .2 - 
No 

Signal 95 95 1.1 0.0 7.5 3.5 
V111 

6SN7 
GT 

Horizontal 
Oscillator 

2200 Mu. V. 
Signal 5 70 - - 6 -111 4 -185 2.4 _ 

V102 6AG5 
2d Pis. I-F 
Amplifier 

2200 Mu. V. 
Signal 115 115 2 6 7 .75 8.2 2.5   No 

Signal 5 54 - - 6 -120 4 -192 2.4 

'6000 volt 
pulse present 

• 9700 volt 
pulse present 

No 
Signal 5 100 6 100 267 .65 1 0 6.8 2.1  V112  V112 6BG6G 

Horizontal 
Output 

2200 Mu. V. 
Signal Cap •8 180 3 -90 5 -110 68 9.4 

V103 6BA6 
3d Pis. I-F 
Amplifier 

2200 Mu. V. 
Signal 5 110 6 135 7 .25 1 -4.2 4.0 3.8 

No 
Signal Cçtp 

Do Not 
Meas. 8 170 3 -100 5 -115 67 9.2 

No 
Signal 5 60 6 100 7 .75 1 -.5 11.0 4.8 V113 

1B3GT 
/8016 

H. V. 
Rectifier 

Brightness 
Min. Cap • - - 267 10200 - - 

V104 6AGS 
4th Pis. I-F 
Amplifier 

2200 Mu. V. 
Signal 5 170 135 267 1 35 1 0 6.5 2.0 

Brightness 
Average Cap 

Do Not 
Meas. - - 267 9700 - - 1 

- 

No 
Signal  175 120 2 6 7 1.2 5.9 1.8 V114 6W4GT 1 Damper 

2200 Mu. V. 
Signal 5 • - - 3 290 - - 66 -- 

-- 

'1200 volt 
pulse present 

• A-C measured 
from plate to 

trans. center tap 

----

V105 
A 6AL5 

Picture 
2d Det. 

2200 Mu. V. 
Signal -113 -112 - .48 

No 
Signal 5 

Do Not 
Meas. - - 3 280 - - 65 

V115 5U4G Rectifier 
2200 Mu. V. 

Signal • 466 '335 - - 268 250 - 210 No 
Signal 7 -120 -120 - 

No 
Signal 4 6 6 '335 - - 2 6 8 

245 
230 - - 215 V105 

B 6AL5 
Sync 
Limiter 

2200 Mu. V. 
Signal  -107 -56 - 

V116 6AU6 
1st Sound I-F 
Amplifier 

2200 Mu. V. 
Signal 5 134 6 134 7 .9 1 0 8.2 3.3 No 

Signal 2 -80 -60 - No 
Signal 5 110 6 110 7 .7 1 0 5.7 2.6 

V106 12AU7 .-_, 

1st Video 
Amplifier 

2200 Mu. V. 
Signal -23.2 -111 2 -113 4.38 

t V117 6AU6 
2d Sound I-F 
Amplifier 

2200 Mu. V. 
Signal 5 148 6 90 7 o 1 -9 1.6 .8 No 

Signal 1 -19.2 -117 2 -120 3.82 -- No 
Signal 5 115 6 60 7 o 1 -.65 3.35 1.15 

V106 12AU7 
2d Video 
Amplifier 

2200 Mu. V. 
Signal 6 '166 5.3 7 '42.2 6.2 • At average 

contrast V118 6AL5 
Sound 
Discrim. 

2200 Mu. V. 
Signal 

2 
7 

-8.4 
-3,7 - - 

5 
1 

5.8 
0 

- 
- 

- 
- 

- 
- 

_ 

-  No 
Signal 6 134 •-5.6 7 •10.3 6.9 No 

Signal 
2 
7 

-2.0' 
-1.08 - - 

5 
1 

.41 
9 - - - 

V107 
A 

6SN7 
GT 

AGC 
Amplifier 

2200 Mu. V. 
Signal 5 -11.0 -55 -56 .   

V119 6AV6 
1st Audio 
Amplifier 

2200 Mu. V. 
Signal 7 85 - - 2 o 1 -.89 .49 

- 

No 
Signal 5 -. -60 4 -64 • No 

Signal 7 83 - - 2 o 1 -.89 . 

3.3 
-- - 

3 

V107 
B 

6SN7 
GT 

Vertical 
Oscillator 

2200 Mu. V. 
Signal 76 -111 -158  •  V120  V120 

6K 
T GT 

Audio 
O6- Output 

2200 Mu. V. 
Signal 3 102 4 113 8 -99 5  -108  -108 19.3 

No 
Signal 62 -120 -169 .   

No 
Signal 3 72 4 80 8 -Ill 5 -120 18 

V108 
6SN7 
GT 

AGC 
Rectifier 

2200 Mu. V. 
Signal 5 97 -3.4 _ -19.3 • V121 12LP4 Kinescope 

2200 Mu. V. 
Signal Cap '9700 10 339 11 51 2 20 .1 - 

• Average 
Brightness 

No 
Signal 5 81 

_ 

-8.7 4 -19.3 .28 
No 

Signal Cap - 10 322 11 
42 
34 2 14 - - 

- - 
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HIGH VOLTAGE WARNING 
 f  

OPERATION OF THIS RECEIVER OUTSIDE THE CABINET OR WITH THE COVERS REMOVED, IN-

VOLVES A SHOCK HAZARD FROM THE RECEIVER POWER SUPPLIES. WORK ON THE RECEIVER 

SHOULD NOT BE 'ATTEMPTED BY ANYONE WHO IS NOT THOROUGHLY FAMILIAR WITH THE PRE-

CAUTIONS NECESSARY WHEN WORKING ON HIGH VOLTAGE EQUIPMENT. DO NOT OPERATE 

THE RECEIVER WITH THE HIGH VOLTAGE COMPARTMENT SHIELD REMOVED. 

w 

V107 

KI 

110 
1K ' FIELDER 

IF•471127.0 

C1.111 

V114 V113 

YO «FL YOKE 
•011112 COILS 

CI•11 

. no. 
•1400E 

A Pt An 
CA. OF 
VII2 

PLATE 
CAP OF 

In some receivers, a four color ceramic capacitor color code 
is employed. It reads the same as the AMA color code ex-
cept that the tolerance stripe is omitted. If the coefficient 
stripe is silver, it indicates that the capacitor has a very large 
temperature coefficient and is to be employed for bypass or 
other usages where a wide variation of capacity is unim-
portant. Silver striped capacitors are rated at 350 volts unless 
otherwise marked. 

CHASSIS WIRING DIAGRAM 

MODELS TC124, TCl25 

TC127, Ch. KCS3413 
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REPLACEMENT PARTS 

STOCK 
No. DESCRIPTION 

STOCK 
No. DESCRIPTION 

STOCK 
No. DESCRIPTION 

STOCK 
No. DESCRIPTION 

73465 

75069 

75067 

73478 

73441 

74035 

53511 

54207 

73449 

73091 

71501 

73473 

73460 

73481 

73462 

73475 

73476 

73477 

73874 

74108 

74109 

74110 

73455 

74187 

71493 

73440 

71487 

73453 

73442 

71462 

73634 

73436 

73464 

14343 

30340 

70881 

RF UNIT ASSEMBLIES 

IRK 5 

Belt-Drive belt 

Board-R-F unit power connection terminal board 
(5 contact) 

Bracket-Vertical bracket for holding r-f oscillator 
tube shield 

Cable-I-F transmission cable (W1) 

Cam-Fine tuning adjustment 

CaPacitor-Ceramic, 5 mmf. (C4. C5) 

Capacitor-Ceramic. 10 rand. (C3) 

Capacitor-Ceramic. 18 mmf. (C20) 

Capacitor-Ceramic trimmer comprising 1 section 
of 150-190 mmL and 1 section of 65.95 mmf. (Cll. 
C12) 

Capacitor-Ceramic, 270 mini. (C21) 

Capacitor-Ceramic. 1500 mmf. (C2, C7. CB. C9. C13. 
C15. C17. C18, C19) 

Capacitor-Ceramic. 5000 mmf. (C16) 

Coll-R-F plate coil for channel 6 (1.13) 

Coil-Rear section-Oscillator plate coil for channel 
6 (L20) 

Coil-Coupling inductance coil (L4) 

Coil-Antenna filter shunt coil (C67) 

Coil-1-F trap (L7. C22) 
• 

Coil-Choke coil (L10. L11, L12) 

Coil-Front section-Oscillator plate coil for chan- 

nel 6 (1.31) 

Coil-Fine tuning coil (11/2  turns) with adjustable 
inductance core and capacitor stud (plunger ad- 
Justment) (LI. Cl) 

Coil-Trimmer coil (11/2  turns) with adjustable in. 
ductance core and capacitor stud (screw adjust-
ment for oscillator section or converter section) 
(12. 13, C6. CIO) 

Coil-Trimmer coil (3 turns) with adJustable induct- 
ance core and capacitor stud (screw adjustment) 
for r-f amplifier section (L5. C14) 

Core-Sliding core for fine tuning control trimmer 

Core-Adjustable core for coil L9 

Connector-Oscillator segment connector 

Detent-R-F unit detent mechanism and fibre shaft 

Form-Coil form for coil 131 

Form-Coil form assembly for L9. L13 

Link-Link assembly for line tuning 

Loop-Oscillator to converter trimmer loop con- 
nector 

Nut-Speed nut for drive belt shield 

Plate-Front plate and bushing 

Pulley-Idler pulley 

Resistor-Fixed, composition:- 

47 ohms. -±-20%. 1/2  watt (R4) 

150 ohms. -±-20%. 1/2 watt (f5. R9, R12) 

390 ohms, -±- 10%, 1/2  watt (R14) 

1000 ohms, -±- 20%. 1/2  watt (f7) 

2700 ohms, -±- 10%. 1/2  watt (R10) 

10.000 ohms, ±20%. 1/2 watt (RI, R11) 

100,000 ohms. -± 20%. V2 watt (R2. R3, R8, R13) 

Retainer-Channel selector shaft retaining ring 

Retainer-Retainer ring for fine tuning stud 

Screw-# 4-40 x 1/4" binder head screw for adjust- 
mg coils I.14. 115. L16. L17. L18. 1.19 

73640 

71475 

74575 

73437 

73438 

73439 

72951 

73454 

73632 

75443 

71494 

73450 

74576 
73457 

74188 

74578 

73088 

73468 

73469 

73633 

73470 

73471 

73448 

73468 

2917 

74593 

74153 

72815 

74105 

74726 

64062 

39396 

75060 

73921 

73102 

73922 

73091 

68542 

Screw-# 4-40 x Ws" adjusting screw for L66 

Screw-# 4-40 x 15/32" adjusting screw for coils 
121. 122. L23, 124 

Screw-#4-40 x 17/32" adjusting screw for 1.6 

Shaft-Channel selector shaft complete with pawl 
and stud 

Shalt-Fine tuning control shaft and pulley 

Shalt-Actuating shaft for fine tuning control 
Shield-Metal tube shield for V3 

Shield-Metal shield for drive belt 

Shield-Metal tube shield for VI 

Shield "U- shaped shield for bottom of r-1 unit. 

Socket-Tube socket, moulded, 7 prong, saddle 
mounted 

Socket-Tube socket. ceramic, 7 prong. bottom 
mounted 

Spacer-Insulating spacer for front plate (4 req'd) 
Spring-Return spring for fine tuning control core 

Spring-Retaining spring for adjustable core RCA 
74187 

Spring-Retaining spring for adjusting screw RCA 
73480 and 74575 

Spring-Retaining spring for r•f oscillator tube shield 

Stator-Front oscillator section stator complete with 
rotor, segment, coils and adjusting screws (SI. 
L14. L15, L16. L17. L18. 119. L21. 1.22. L23, 1.24) 

Stator-Rear oscillator section stator complete with 
rotor, segment. and coils (52. L25. L26. L27. L28. 
L29. 1.30. 1.32, 1.33. L34, L35) 

Stator-Antenna stator complete with rotor and 
coils (55, L6, L56. L57, L58. L59, 1.60. L61, L62. 
L63. L64. L65. DM C21) 

Stator-Converter stator complete with rotor and 
coils (S3, L9, L36, L37, 1.38. L39, L40. L41, L48, L49. 

L50, L51) 

Stator-R-F amplifier stator complete with rotor and 
sons (S4. L13. L42, 143. L44. L45, 146. L47.1.52,1.53. 
L54, L55. C15, C16, R10) 

Transformer-Converter transformer (T1. R6) 

Washer-Insulating washer for front shield ( 1 set) 

Washer-"C" washer for channel selector shaft or 
fine tuning shalt and cam 

CHASSIS ASSEMBLIES 

ICS 34B 

Capacitor-Mica trimmer comprising 1 section of 
3-35 mmf. and 1 section of 40-370 mmf. (C153A. 
C153B) 

Capacitor-HI-voltage 500 mmL, 15,000 volts (C188) 

Capacitor-Mica. 10 mml. (C126) 

Capacitor-Mica, 33 mmf. (C111) 

Capacitor-Mica, 39 mmf. (C140) 

Capacitor-Ceramic, 82 mmL (C120) 

Capacitor-Ceramic. 100 mmf. (C175) 

Capacitor-Mica. 100 mmf. ( 1000 volts) (C138) 

Capacitor-Ceramic. 120 mad. (C129) 

Capacitor-Mica, 180 mnd. (C158) 

Capacitor-Ceramic, 270 mmf. (C183, C194, C198) 

Capacitor-Mica. 270 mmf. (C106, C115, C121) 

Capacitor-Mica, 390 mmf. (C141. C200) 

74250 

71501 

71432 

73582 

73583 

 73581 

73801 

73802 

73595 

73795 

73920 

73561 

73594 

73565 

74727 

73562 

74728 

73553 

73592 

73597 

73551 

73557 

73794 

73787 

73154 

74585 

71429 

71449 

74170 

71527 

74214 

Capacitor-Mica. 560 mmf. (C160) 

Capacitor-Ceramic. 1500 mmf. (C101. C103. C104. 
C105, C108, C109, C110. C113. C114, C117, C118. 
C122, C125, C127, C132. C171. C172, C176, C177, 

C193 C192 C188, , , CI96) 

Capacitor-Electrolytic comprising 2 sections of 40 
mid. 450 volts and 1 section of 10 mfd. 450 volts 
(C148A, C148B, CI48C) 

Capacitor-Electrolytic comprising 1 section of 40 
mfd. 450 volts. 2 sections of 10 mid. 450 volts and 
1 section of 80 mid. 200 volts (C170A. C170B. 
C170C) 

Capacitor-Electrolytic comprising 1 section of 40 
mfd. 450 volts. 1 section of 90 mid. 150 volts and 
1 section of 50 raid, 150 volts (C147A. C147B, C147C) 

Capacitor-Electrolytic comprising 1 section of 60 
mid. 450 volts, 2 sections of 10 mfd. 450 volts and 
1 section of 20 mid, 150 volts (C146A. C146B. 
C146C. C146D) 

Capacitor-Tubular, paper, oil impregnated. .001 
mid, 600 volts (C137) 

Capacitor-Tubular, paper, oil impregnated. .0015 
mid. 600 volts (C181) 

Capacitor-Tubular. moulded paper. oil impreg. 
noted. .0022 mid, 600 volts (C142, C154. C161. 
C184) 

Capacitor-Tubular, paper, oil impregnated, .0033 
mid. 600 volts (C186) 

Capacitor-Tubular. moulded paper, oil impreg-
noted. .0047 mid. 600 volts (CI43. C144. C145, 
C195) 

Capacitor-Tubular, paper, oil impregnated, .01 
mid. 400 volts (C135. C182) 

Capacitor-Tubular. moulded paper. oil impreg- 
noted. .01 mid, 600 volts (C159) 

Capacitor-Tubular, paper, oil impregnated, .01 
mid. 1000 volts (CI51. C152, C185) 

Capacitor-Tubular. moulded paper, oil impreg-
noted. .018 mid. 1000 volts (C164) 

Capacitor-Tubular, paper, oil impregnated, .022 
mid, 400 volts (C155) 

Capacitor-Tubular, moulded paper, oil impreg- 
noted. .039 mid. 1000 volts (C165) 

Capacitor-Tubular, paper, oil impregnated, .047 
m C1671 C139 400 volts (C130 id. . . 

Capacitor-Tubular, moulded paper, oil impreg. 
noted, .047 mid, 600 volts (C150. C156) 

Capacitor-Tubular, paper, oil impregnated, .047 
mid, 1000 volts (C163) 

Capacitor-Tubular, paper, oil impregnated. 0.1 
mid. 400 volts (CI49) 

Capacitor-Tubular. paper. oil impregnated. 0.1 
mid. 600 volts (C131) 

Capacitor-Tubular, paper, oil impregnated, 0.22 
mid, 400 volts (CI36, C157, C162) 

Capacitor-Tubular, paper. oil impregnated, 0.47 
mid. 200 volts (C133, C190. C197) 

Choke-Filter choke (1104) 

Coil-Focus coil (L114) 

Coil-Width control coil (LU5) 

Coil-Horizontal linearity control coil (L111) 

Coil-Peaking coil (36 muh) (L117, R110) 

Coil-Peaking coil (93 muh) (1102) 

Coil-Peaking coil ( 180 muh) (1103. L105) 

71526 

73477 

74594 

5119 

71789 

 71521 

35787 

72734 

74047 

38408 

71441 

71440 

74597 

74475 

71457 

71437 

74811 

73590 

73600 

71799 

37396 

74823 

73587 

18469 

73588 

74598 

72067 

18471 

Coil-Peaking coil (250 muh) (L106. L107, 1114) 

Coil-Filament choke coil (L101) 

Connector-2 contact male connector for power 
cable 

Connector-3 contact female connector for speaker 
cable 

Connector-Anode connector 

Connector-Hi•voltage capacitor connector 

Connector- Phono input connector (1103) 

Control-Horizontal and vertical hold control (R158, 
R173) 

Control-Brightness and picture control (R122. R131) 

Control- Sound volume control and power switch 
(11205. S101) 

Control-Vertical linearity control (RI62) 

Control-Height control (RI55) 

Control-Focus control (R191) 

Control-AGC threshold control (R138) 

Cord-Power cord and plug 

Cover- Insulating cover for electrolytics #71432, 

73581 and 73582 

Cushion-Rubber cushion for kinescope mounting 

Cushion-Rubber cushion for deflection yoke hoed 
(2 req'd) 

Fuse-0.25 amp. 250 volts (F101) 

Grommet-Rubber grommet for yoke horizontal 
lead exit 

Grommet-Rubber grommet for mounting ceramic 
tube socket (2 required) 

Magnet-Ion trap magnet (P.M. type) 

Nut-Speed nut to mount hi-voltage capacitor 

Plate-Bakelite mounting plate for electrolytics 

Resistor-Voltage divider comprising 1 section of 
850 ohms. and 2 sections of 650 ohms. 6 watts 
(RI93A, R193B, R193C) 

Resistor-Wire wound, 2.7 ohms. 1/3 watt (R187) 

Resistor-Wire wound, 5.1 ohms, 1'2 watt (R202) 

Resistor- Wire wound, 10 ohms, 1/2  watt (R190) 

Resistor-Fixed. composition:- 

10 ohms. +20%. V2 watt (R120) 

18 ohms. + 10%. Va watt (11225) 

39 ohms. + 10%. Va watt (R121) 

47 ohms. + 5%. Va watt (R111) 

47 ohms, +20%. 1/2  watt (R163) 

68 ohms. + 10%. 1/2  watt (R105) 

68 ohms. +20%. 1/2  watt (R123) 

82 ohms. + 10%, 1/2  watt (R195) 

100 ohms. + 10%. 2 watts (R144) 

150 ohms, +5%, 1/2  watt (R102) 

150 ohms, + 10%. 1/2  watt (R115) 

150 ohms. +20%. 1/2  watt (R106. R109. R114, f214) 

330 ohms, + 10%. 1/2  watt (R206. R223) 

1000 ohms. -.20%. 1/2  watt (R103, R107, R1 08, f113. 
R116, f118. R199) 

1200 ohms. + 10%, 1/2  watt (R196) 

1800 ohms. + 10%. 2 watts (R194. R208) 

2200 ohms. + 10%. Va watt (R219) 

TC125, MODELS TC124, 
TC12, Ch. KCL34B 

e 
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STOCK 
No. DESCRIPTION 

2200 ohms. 2:10%, 1 watt (R192) 

2700 ohms. + 10%, '2 watt (R161. R217) 

3900 ohms. -4- 5%, 1 2 watt (R112) 

4700 ohms. -4-5%. "2 watt (R126) 

4700 ohms, + 10%, 12 watt (R144) 

5600 ohms, + 5%, 1/2  watt (R119) 

5600 ohms, . 10%. 12 watt (R141. R218) 

5600 ohms, + 10%, 1 watt (R127) 

6800 ohms. + 5%. 2 watt (R136) 

6800 ohms, + 10%. "2 watt (R150) 

6800 ohms, + 5%, 1 watt (R128) 

6800 ohms, + 10%, 2 watts (R177, R186, R210) 

8200 ohms, + 5%, 12 watt (R164. R175) 

8200 ohms. -4-10%. 1/2  watt (R152. R153, f171) 

8200 ohms, -4-5%, 1 watt (R117) 

10,000 ohms, +5%, "2 watt (R104) 

12.000 ohms, + 10%, '2 watt (R134. R209. R226) 

12.000 ohms. -4-10%, 2 watts (R124) 

15,000 ohms, + 10%, 1'2 watt (R182) 

15,000 ohms, + 10%, 1 watt (R146) 

22,000 ohms, + 10%, 1/2  watt (R151, R156, R197. 
R220) 

22.000 ohms, +20%. 1/2  watt (R215) 

27,000 ohms, -4- 10%. 1/2  watt (R143) 

39,000 ohms, + 5%, 1/2  watt (R135) 

47,000 ohms, -.10%. 1/2  watt (RI45. R211) 

47.000 ohms. + 10%, 1/2  watt (R221) 

68,000 ohms, -4- 10%. 1/2  watt (R172) 

100.000 ohms, +5%, 1/2  watt (R203, f204) 

100,000 ohms, + 10%, 1/2  watt (R160. R216) 

100.000 ohms, + 10%, 1 watt (R179) 

100,000 ohms, -.20%. 1 watt (R222) 

120.000 ohms. +5%, 1 watt (R176) 

120,000 ohms, + 10%, 1 watt (R174) 

150,000 ohms, -4-10%. 12 watt (R168) 

150,000 ohms. + 20%, 1/2  watt (R142) 

180.000 ohms, +5%, 1 watt (R178) 

220.000 ohms. + 10%, ½ watt (R129. R154) 

330.000 ohms. -4- 10%. 1'2 watt (R140. R200) 

470.000 ohms, + 10%. 1/2  watt (R137. R139, R180, 
R224) 

470.000 ohms. + 20%, 12 watt (R207) 

680,000 ohms. + 10%, 1/2  watt (R133. R212) 

820.000 ohms, +5%, "2 watt (R169) 

1 megohm, -1-10%. 1/2  watt (R147. R181) 

1 megohm, ±-20%, 1 watt (R189) 

1.2 megohms. + 5%, 1/2 watt (R213) 

1.5 megohms, +5%, 1/2  watt (R157) 

2.2 megohms. + 10%. 1/2  watt (R130, RI32. R159. 
RI63) 

2.7 megohms, 1 watt (R170) 

3.9 megohms, -.10%. 1/2 watt (R149) 

6.6 megohms, + 10%, 1/2  watt (R125) 

73577 

71776 

73476 

71420 

STOCK 
No. DESCRIPTION 

REPLACEMENT PARTS (Continued) MODELS TC124, TC125, 

 TC127, Ch. KCS34B 

74416 

74601 

74602 

71456 

75083 

73584 

74937 

73117 

72927 

31251 

73249 

71508 

74834 

31364 

73586 

74595 

74936 

74810 

10 megohms, + 10%, ' 2 watt (R148) 

10 megohms. + 20%, 1 2 watt (R201) 

Screw--=" 10-32 x 134" cross recessed round head 
screw for kinescope retaining strap 

Screw—= 8-32 x 313" cross recessed binder head 
screw for focus coil mounting (2 required) 

Screw—= 10-32 x 1,4" cross recessed round head 
screw for focus coil adjustment (3 required) 

Screw--= 8-32 x 7 16 ." wing screw for deflection 
yoke mounting 

Screw—= 8-32 x 1 4" wing screw for deflection yoke 
mounting 

Shield—Tube shield 

Sleeve—Rubber sleeve for focus coil 

Socket—Tube socket. 7 pin. miniature 

Socket—Tube socknt, 9 pin, miniature 

Socket—Tube socket, octal. wafer 

Socket—Tube socket, octal ceramic, plate mounted 

Socket—Tube socket for 8016 

Socket—Kinescope socket 

Socket—Pilot lamp socket 

Spring—Compression spring used under centering 
control screws (3 required) 

Spring—Anode lead spring 

Spring—Suspension spring (coil type) for kinescops 
tube socket leads 

Strap—Kinescope retaining strap 

74596 Support—Bakelite supports Cl set) for mounting hi. 
voltage rectifier tube mounting plate 

46760 Switch—"TV-Phono" switch (S103) 

74157 Switch—Interlock switch 

74147 Switch—Width selector switch )5104) 

3569 Transformer—Vertical oscillator transformer (T107) 

71419 Transformer—Sound output transformer (T114) 

74589 Transformer—First pix, i-f transformer (T101. CI02. 
R101) 

74590 Transformer—Second pix, i-f transformer (T102. C107) 

74591 Transformer--Third pix. i-f transformer (T103. C112) 

74592 Transformer--Fourth pix, i-f transformer )1104. C116) 

73575 Transformer—Fifth pix, transformer (T106, C123, 
C124) 

71424 Transformer—Sound i-f transformer (T112, C173. 
C174) 

71427 Transformer—Sound discriminator transformer )1113. 
C178. C179. C180) 

73576 Transformer—Horizontal oscillator transformer (T109) 

73576 Transformer—Antenna transformer complete with 
socket (T115. J102) 

74586 Transformer—Power transformer, 115 volt, 60 cycle 
(T111) 

74587 Transformer—Vertical output transformer (T108) 

74586 Transformer—Horizontal output and hi-voltage 
transformer (T110) 

Trap-4.5 mc. trap (L110, C128) 

Trap—Sound trap (T105, C119) 

Trap—I-F trap (Li 16. C189) 

Yoke—Deflection yoke (L108, L109, L112, L113. 
C169, R166, R167) 

STOCK 
No. DESCRIPTION 

13867 

74901 

5118 

73635 

74982 

74968 

72857 

71599 

13103 

71892 

X3092 

X3093 

X3094 

X3089 

X3074 

X3075 

39153 

74891 

74731 

74732 

71768 

74809 

73642 

73740 

74755 

74989 

37396 

74308 

SPEAKER ASSEMBLIES 

92569-7W 

RL111-9. 

RMA-274 

Cap—Dust cap 

Cone—Cone and voice coil assembly 

Plug-3-prong male plug for speaker 

Speaker- 12" PM speaker complete with cone and 
voice coil less plug 

NOTE: If stamping on speaker in instrument does 
not agree with above speaker number, order re-

placement parts by referring to model number of 

instruments, number stamped on speaker and full 
description of part required. 

MISCELLANEOUS 

Back—Cabinet back for Model TC124 

Back—Cabinet back for Model TC125 and Model 
TC127 

Board—"Ant" terminal board 

Bracket—Pilot lamp bracket 

Cap—Pilot lamp cap 

Catch--Bullet catch and strike for doors (2 required) 
for Model TCI27 

Cloth—Grille cloth for mahogany or walnut instru. 
ments for Model TCI24 

Cloth—Grille cloth for oak instruments Jar Model 
TC124 

Cloth—Grille cloth for mahogany or walnut instru-
ments for Model TCI25 

—Cloth—Grille cloth for oak instruments for Model 
TC125 

Cioth—Grille cloth for mahogany or walnut instru-
ments for Model TC127 

Cloth— Grille cloth for oak instruments for Model 
TC127 

Connector-4-contact male connector for antenna 
cable 

Cushion— Vinylite cushion for metal kinescope mask 

Decal—Control panel function decal for mahogany 
or walnut instruments 

Decal—Control panel function decal for oak instru-
ments 

Decal—Trade mark decal for Model TC127 

Emblem—"RCA Victor" emblem 

Escutcheon—Channel marker escutcheon for ma-
hogany or walnut instruments 

Escutcheon—Channel marker escutcheon for oak 
instruments 

Glass—Safety glass for Modela TC124 and TC127 

Glass—Safety glass for Model TC125 

Grommet—Rubber grommet for speaker mounting 
(4 required) 

Hinge—Cabinet door hinge Cl set) (2 required) for 
Model TC127 

STOCK 
No. DESCRIPTION 

74959 Knob—Fine tuning control knob—dark—(outer) for 
mahogany or walnut instruments—Models TC125 
and TC127 

73995 Knob—Fine tuning control knob—tan—(outer) for 
oak instruments 

75027 Knob—Fine tuning control knob—chocolate brown— 

(outer) for mahogany or walnut instruments— 
Model TC124 

74960 Knob— Channel selector knob—dark—linner) for 
mahogany and walnut instruments—Models 
TC125 and TC127 

74961 Knob—Channel selector knob—tan—(inner) for oak 
instruments 

75028 Knob—Channel selector knob—chocolate brown — 
(inner) for mahogany or walnut instruments for 
Model TC124 

74962 Knob—Brightness control or vertical hold control 
knob—dark—(outer) for mahogany or walnut in-
struments—Mcdels TC125 and TC127 

735)99 

75029 

74969 

74003 

75030 

74963 

74001 

75031 

11765 

74730 

74162 

74971 

74970 

74113 

72845 

14270 

30330 

73643 

72936 

74161 

Knob—Brightness control or vertical hold control 
knob—tan—(outer) for oak instruments 

Knob—Brightness control or vertical hold control 
knob—chocolate brown—(outer) for mahogany or 
walnut instruments for Model TC124 

Knob—Volume control and power switch knob— 
dark—for mahogany or walnut instruments for 
Models TC125 and TC127 

Knob—Volume control and power switch knob— 
tan—for oak instruments 

Knob—Volume control and power switch knob— 
chocolate brown—for mahogany or walnut in-
struments for Model TC124 

Knob—Picture control or horizontal hold control knob 
—dark—(inner) for mahogany or walnut instru-
ments—Models TC125 and TC127 

Knob—Picture control or horizontal hold control 
knob—tan—(inner) for oak instruments 

Knob—Picture control or horizontal hold control 
knob—chocolate brown—(inner) for mahogany or 
walnut instruments for Model TC124 

Lamp—Pilot lamp—Mazda 51 

Nail—Decorative head nail for grille bars (4 re-
quired) for Model TC127 

Plate—Mounting plate for interlock switch 

Plate—Back plate for door pulls (2 required) for 
Model TC127 

Pull—Cabinet door pull (2 required) for Model TC127 

Screw—t-13-32 x 1" trimit head screw for door pulls 
for Model TC127 

Spring—Retaining spring for knobs = 73995, 74959 
and 75027 

Spring—Retaining spring for knobs = 73999, 74003. 
74960. 74961, 74962. 74969, 75028, 75029 and 
75030 

Spring—Retaining spring for knobs :.+.. 74001. 74963 
and 75031 

Spring—Spring clip for channe] marker escutcheon 

Stop—Door stop for Model TC127 

Stud—Locating stud for back covers 

To obtain resistors for which no stock number is given, order by stating type, value of resistance, tolerance and wattage, 
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Fig. 1—Block Diagram 

VI2 

LOW VOLTAGE 
RECTIFIER 

ANTENNA 

V17 VI 8 

R.F. AMPLIFIER 
CONVERTER 8 

R.F. OSC. 

VI3 VI4 

HOR. OSC. & 

HOR. OUTPUT 

VI5 

HIGH VOLTAGE 

RECTIFIER 

ELECTRICAL SPECIFICATIONS 

V8 

SOUND I. F. 

VI V2 V3 

PICTURE LE 
AMPLIFIER & 
DETECTOR 

CRYSTAL IN34 

Power Supply  105-125 Volts AC 
60 Cycles Only 

Power Consumption  230 Watts 

Power Output 3  5 Watts Maximum 
2 Watts Undistorted 

Antenna Input Impedance. ..  300 Ohms Balanced 

Picture Area   130 Square Inch 

Tuning Range  12 Channel 

Loud Speaker  PM Dynamic 

Voice Coil Impedance 3  2 Ohms 400 Cycles 

Video Response  to 3.5 MC 

Focus  Magnetic 

Sweep Deflection  Magnetic 

Scanning   Interlaced, 525 Line 

Horizontal Scanning Frequency.   15,750 CPS 

Vertical Scanning Frequency 60 CPS 

Frame Frequency  30 CPS 

KINESCOPE ADJUSTMENT 

VIO 

PHASE 

DETECTOR 

V16 

DAMPER 

V6 V7 

AUDIO DETECTOR 
AMPLIFIER 

VIDEO 
AMPLIFIER 

VII 

SYNC. LIMITER 

a 
PHASE INVERTER 

VERT. OSC. 
OUTPUT 

1:( SPEAKER 

V5 
KINESCOPE 

THIS RECEIVER CONTAINS THE 
FOLLOWING: 

Symbol Type Function 
VI  6CB6 1st I.F. Amplifier 
V2 6CB6 2nd I.F. Amplifier 
V3 6CB6 3rd I.F. Amplifier 
V4 6AH6 Video Amplifier 
V5 Kinescope 
V6 6AQ5 Audio Output 
V7 678 FM Detector and 1st Audio 
V8  6AU6 Sound I.F. 
V9 6SN7GT Vertical blocking oscillator 
VI 0 6AL5 Phase detector 
VI 1  12AU7 Sync limiter and DC restorer 
V13 6SN7GT Horizontal oscillator 
V14 6CD6 Horizontal output 
V16 6W4 Diode damper 
V17 6AG5 or R.F. Amplifier 

6BC5 
V18 6J6 Oscillator and Mixer 
V19 6S4 Vertical Output 

VI 2 5U4G Low Voltage Rectifier 
V15 1B3 High Voltage Rectifier 

CENTERING ADJUSTMENTS (3) 
FOCUS COIL 
ION TRAP MAGNET 

ION TRAP FLAGS 

Fig. 2—Focusing Adjustments 

NON-OPERATING CONTROLS 

(Rear of Chassis) 
Brilliance  R20 

Vertical Linearity  R35 

Vertical Hold  R42 

Height  R39 

Focus  R58 

Horizontal Hold  R66 

Width Control (H.V. cage) LI 1 

Horizontal Drive  C56 

Horizontal Osc. Coil ( H.V. cage) 110 

Horizontal Linearity  113 

Focus Coil  Wing 

Deflection Coils  Wing 
Ion trap magnet 

nut adjustment 

nut adjustment 

Turn on the set and tune to a channel on which a sta-

tion is operating. 

1. Adjust the Horizontal Hold (R66) to the center of its 

rotation. With the control in this position adjust the 

Horizonal Oscillator coil (110) until a picture appears. 

If no raster or pattern appears on the screen, leave 

R66 in the center position and continue with the fol-

lowing instructions ur 1 a raster does appear then 

return for this adjustment. 

2. Advan" ce the Brilliance control (R20) in a clockwise 

direction until a raster appears. Allow this to remain 

in a clock wise position whether a raster appears or 

not. 

3. Adjust the ion trop magnet for maximum brightness 

by moving it forward or backward along the neck of 

the picture tube, rotating it about the neck of the 

tube at the same time. The Brilliance should then be 

reduced to a suitable level by means of control R20. 

4. Adjust the Vertical Hold control (R42) until the test 

pattern remains stationary. The Contrast (R16, front 

panel) and Brilliance (R20) should then be adjusted 

for normal picture contrast. 

5. At this point the Focus control (R58) should be ad-

justed for the sharpest horizontal lines at the center 

of the pattern. 

6. Adjust the Height control (R39) until the proper height 

is attained. Adjustment of this control may effect the 

Vertical Hold (R42), in which case, that control will 

have to be re-adjusted to maintain a stationary pat-

tern. 

7. The Vertical Linearity (R35) control should be ad 

¡usted to give maximum linearity in the upper pot.. 

tion of the raster. 

8. Adjust the Horizontal Drive (C56) until a white vertical 

line appears on the left side of the screen. Then re-

duce the drive by turning the trimmer clockwise until 

this line just disappears. This can best be seen at re-

duced contrast. Now adjust the Horizontal Linearity 

(L13) control for best linearity. 

9. Loosen the wing-nut on top of the yoke housing and 

square the pattern with the screen escutcheon by ro-

tating the yoke. Be sure that the yoke is pushed as 

far forward as possible. 

10. Adjusl the focus coil to center the picture by turning 

the three wing-nuts on the coil mounting bolts. 

11. The Width control (LI 1) is a screw-driver adjustment 

located on top of the high voltage cage. The width is 

increased by turning this control in a clockwise 

direction. 

WIDTH 
CONTROL 

ANTENNA 
CONNECTIONS 

SPEAKER BRILLIANCE V. HOLD HEIGHT V. LINEARITY FOCUS N. HOLD 

o 
It DRIVE 

FUSE 

Fig. 3—Rear View ofChassis 

ODELS C-6151, 
T-616, 1116, 5(31e? 
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SERVICE SUGGESTIONS 

NO RASTER ON KINESCOPE-If raster cannot be ob-

tained, check below for possible causes. 

1. Ion trap magnet adjustment is incorrect. 

2. Check . 25 amp. fuse in plate circuit of V14. 

3. No high voltage- check V14 (6CD6) and V15 
(163-GT) tubes and circuits. If the horizontal deflec-
tion circuits are operating as evidenced by the cor-
rect waveform measured on terminal 4 of horizontal 
output transformer (T9), the trouble can be isolated 
to the high voltage rectifier circuit (V15). Either the 
high voltage winding ( between red and blue leads) 
on 19 is open, tube V15 is defective or its filament 
circuit is open. 

4. Damper tube V16 (6W4) defective. Plate voltage 
supply for V14 (6CD6) horizontal output tube is ob-
tained through the damper tube. Check tube and 
heater winding on power transformer (17). 

5. Defective kinescope. Heater open, cathode return 

circuit open. 
6. No plate voltage. Electrolytic capacitor shorted. All 

B voltages are accessible for measurement under-
neath the chassis. 

HORIZONTAL DEFLECTION ONLY-If only horizontal 
deflection is obtained as evidenced by a straight line 
across the face of the kinescope, it can be caused by the 

following: 

1. Vertical oscillator V9 (6SN7-GT) inoperative. Check 
voltages on grid and plate. 

2. Vertical output transformer (15) open. 

3. Yoke vertical coils ( L7) open. 

4. Vertical blocking transformer (16) open or shorted. 

5. Vertical output tube V19 (6S4) defective. 

POOR VERTICAL LINEARITY-If adjustment of the ver-
tical height and linearity controls will not correct this con-

dition, any of the following may be the cause: 

1. Vertical output transformer (15), capacitors C30, C31, 
C32, or resistor R38. 

2. V9 (6SN7GT) defective; check voltages. 
3. Low plate and bias voltages. Check rectifier tube 

and capacitors in B supply. 

POOR HORIZONTAL LINEARITY-Check the following: 
I. V14 ( 6CD6) screen voltage. 
2. Horizontal drive (C56) for incorrect adjustment. 
3. Horizontal output tube V14 (6CD6). 
4. Damper tube V16 (6W4). 

TRAPEZOIDAL OR NON-SYMMETRICAL RASTER - 
Check for: 

1. Improper adjustment of focus coil or ion trap mag-
net. 

2. Defective yoke. 

WRINKLES ON LEFT SIDE OF RASTER-This condition 
can be caused by incorrect adjustment of the horizontal 
drive C56. 

SMALL RASTER-This condition can be caused by: 

1. Low B or line voltage. 

2. Insufficient output from horizontal output tube (V14) 
(6CD6). Replace tube. 

3. Insufficient output from vertical output tube V19 (6S4) 
or V9 (6SN7GT). Replace tube. 

RASTER; NO IMAGE, BUT ACCOMPANYING SOUND 
-This condition can be caused by: 

1. No signal on kinescope cathode. Check for open 
coupling condenser C13. 

2. Bad contact to kinescope or lead to socket broken. 

SIGNAL APPEARS ON KINESCOPE CATHODE BUT 
IMPOSSIBLE TO SYNCHRONIZE THE PICTURE HORI-
ZONTALLY AND VERTICALLY-A condition of this 
nature can be caused by: 

1. Defective sync limiter VII ( 12AU7) or phase detector 
VI 0 (6AL5). 

2. If tubes are O.K. check voltages and associated cir-
cuits. 

SIGNAL ON KINESCOPE CATHODE AND HORIZON-
TAL SYNC ONLY-Check: 

1. Vertical integrating network capacitors C31, C34, 
C35, and resistors R44, R45, R46. 

PICTURE STABLE BUT WITH POOR RESOLUTION - 
If the picture resolution is not up to slandard, it may be, 
caused by any of the following: 

1. Defective picture detector ( crystal 1N34) or video 
amplifier V4 (6AH6). 

2. Open video peaking coil. Check coils Li, L2, L3, L4 
and L5 for continuity. Note that L3 and L5 have shunt-
ing resistors. L4 is 4.5 MC trap. 

3. Leakage in V4 (6AH6) grid capacitor C11, or C13 on 
V5 ( kinescope). 

If the above components are not found to be defective, 
check the following: 

A. Check all potentials in video circuits. 

B. Check the kinescope grid for poor or dirty contacts. 

C. Check adjustment of focus control R48. It should be 

effective on either side of proper focus. 

ALIGNMENT TABLE 
DISCRIMINATOR AND SOUND I-F ALIGNMENT 

MODELS C-6161, 
T-616, 1116, 5816 

D. Check and re- align if necessary, the picture I.F. 

and the local oscillator. 

E. Check for proper coils in turret switch. 

PICTURE SMEAR: 

1. Notmally, smear can be attributed to phase shift at 
the low frequency end of the video characteristic. 
This can be caused by improper values of resistors 
and capacitors in the video circuits. 

2. This trouble can also originate at the transmitter. 
Check reception from another station. 

PICTURE JITTER: 

1. Vertical instability may be due to loose connections 
or noise received with the signal. 

2. Horizontal instability may be due to unstable trans-
mitted sync or to noise. 

Step 
No. 

Connect Signal 
Generator to 

Signal Gen. 
Freq. Mc. 

Connect Sweep 
Generator to 

Sweep Gen. 
Freq. Mc. 

Connect 
Oscilloscope to 

Connect 
Voltmeter to 

Miscellaneous 
Connections and 

Instructions Adjust 
Refer 
to 

1 Video Grid 
(pin 1, V-4) 

4.5 
.1 volt output 

Not used Not used Pin 2 
V-7 

Meter on 
10 volt scale 

T4 ( bottom) and L6 
for max. on meter. 

14 for min.  

Figs. 5 

2 Video Grid 
(pin 1, V-4) 

4.5 
.1 volt output 

Not used Not used See Note 1 Meter on 
3 volt scale 

14 (top) 
for zero on 

meter 

3 Not used Video Grid 
(pin I, V-4) 

4.5 
center 1 mc 
.1 volt output 

Discriminator 
output 

(Junction 
R28-R39) 

Not used Check for symmetrical response waveform 
(positive and negative). If not equal, adjust 
14 ( bottom) until they are equal. See Note 2. 

Fig. 5 

_ _... 
NOTE 1: Connect two 100 K resistors in series. Connect one end to pin 2 of V-7 (618) and the other end to ground. Connect the hot side of the VTVM to center of the two 

resistors and ground side to junction of R29 ( 150 ohms) and R28 (47 K ohms). 

NOTE 2: The peak to peak band width at the discriminator should be approximately 300 KC and should be linear from 4.425 MC to 4.575 MC 

ALIGNMENT PROCEDURE 
I-F ADJUSTMENTS 

Step No. 
Connect Signal 
Generator to 

Signal Gen. 
Freq. Mc. 

Connect 
Voltmeter to 

Miscellaneous 
Connections and 

Instructions Adjust Refer to 

4 Wire loop (top of 
tuner between 
V17 and V18)  

24.6 
Junction 

R13 and 12 

Set station selector 
between channels; 

meter on 3 volt scale 

T3 ( top) 
maximum 

Fig. 5 

5 Wire loop (top of 
tuner between 
V17 and V18) 

23.3 

Junction 
R13 and 12 

T2 ( top) 
maximum 

Fig. 5 

6 Wire loop (top of 
tuner between 
V17 and V18) 

25.6 

Junction 
R13 and 12 

T1 ( top) 
maximum 

Fig. 5 

7 Wire loop (top of 
tuner between 
V17 and V18) 

22.2 

Junction 
R13 and 12 

L15 
maximum 

Fig. 5 

8 Wire loop (top of 
tuner between 
V17 and V18) 

21.25 

Junction 
R13 and 12 

LI 4 
minimum 

Fig. 5 
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OSCILLATOR ADJUSTMENT 

6J6 

6AG5 
68C5 o 

KINESCOPE-16RP4 
-DANGER-

FRAGILE,GLASS PICTURE TUBE 
I IS DANGEROUS TO SERVICE 

REFER SERVICING TO A 
QUALIFIED SERVICEMAN 
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Fig. 5—Top Chassis—Video I.F. Adjustment 
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ADJUST CHANNEL 1419.13 

Fig. 6—Oscillator Adjustment 
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Fig. 7—High Voltage Transformer Winding Leads 

ALIGNMENT PROCEDURE 

TEST EQUIPMENT—To service this receiver properly, it 
is recommended that the following test equipment be 

available: 

R-F SWEEP GENERATOR meeting the following require-
ments: 

(a) Frequency range: 4 to 5 MC; 1 MC sweep width. 

(b) Output adjustable with at least . 1 volt maximum. 

(c) Output constant on all ranges. 

(d) Flat output in all attenuator positions. 

CATHODE RAY OSCILLOSCOPE preferably one with a 
wide band vertical deflection and an input calibrating 
source. 

SIGNAL GENERATOR to provide the following frequen-

cies: 
(Output on these ranges should be adjustable and at 

least . 1 volt max.) 

(a) Intermediate frequencies: 
4.5 MC Sound I.F. 
21.25 MC Trap ( L14) 
22.2 MC 1st I.F. ( L15) 
25.6 MC 2nd I.F. (Ti) 
23.3 MC 3rd I.F. (12) 
24.6 MC 4th I.F. (1-3) 

(b) Radio frequencies: 
Picture 

Channel Carrier 
Number Freq. Mc 

2 55.25 

3 61.25 

4 67.25 

5 77.25 

6 83.25 

7 175.25 

8 181.25 

9 187.25 

10 193.25 

11 199.25 

12 205.25 

13 211.25 

Sound 
Carrier 
Freq. Mc 

59.75 

65.75 

71.75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

209.75 

215.75 

SERVICE PRECAUTIONS—To service the receiver re-
move the chassis from the cabinet. To do so, remove the 
knobs, the cabinet back and the three chassis mounting 
bolts ( bottom of cabinet). The chassis should normally be 
serviced without the kinescope. However, if it is necessary 
to view the raster during servicing, turn the chassis on its 
side, with the power transformer and high voltage cage 
down. In this position the chassis is self- balancing, and 
all controls and components are readily accessible for 
adjustment or measurement. 

CAUTION: Do not permit the kinescope second-anode 
lead to become shorted to the chassis. 

SENSITIVITY CHECK—A comparative sensitivity check 
can he made by operc,ting the receiver on a weak signal 
from o television station and comparing the picture and 
sound obtained to that obtained on other receivers under 
the same conditions. 

This weak signal can be obtained by connecting the 
shop antenna to the receiver through an attenuator pad 
of the type shown in figure 9. The number of stages in 
the pad depends upon the signal strength available at 
the antenna. A sufficient number of stages should be in-
serted so that a somewhat less than normal contrast pic-
ture is obtained when the picture control is at the maxi-
mum clockwise position. 

Only carbon type resistors should be used to construct 
the attenuator pad. Since many of the low value moulded 
resistors generally available are of wire wound construc-
tion, it is adviscble to break and examine one of each 
type of resistor used in order to determine its construction. 

OSCILLATOR ADJUSTMENT—The oscillator slug for 
each channel can be adjusted by removing the chassis 
from the cabinet. Use only an insulated alignment tool. 
When adjusting the slugs to be sure that the fine tuning 
control is at the mid- capacity position ( tip pointing down, 
as illustrated in Fig. 6). 

120 120 120 

Fig. 9--Attenuator Pad 

REPLACEMENT PARTS LIST FOR MODELS 616,6161 & 1116 
specify part number, model number and any other pertinent 

HETERODYNE FREQUENCY METER with crystal cali-
brator if the signal generator is not crystal controlled. 

ELECTRONIC VOLTMETER and a high voltage probe for 
use with this meter to permit measurements up to 10 

kilovolts. 

When ordering parts, 

Ref. No. Part Number 

C 1, C2, C4, 
C5, C7, C8, 
C20, C21, C24 

C3, C13, C16 

C6, C26, C42, 
C43, C44, C49 

C9 

C10 

C11,C17,C39 

C12 

C14 

C15 

C18, C40 

C19, Cil 

C22 

C23 

C25 

C27 

C28, C50, C54 

C29, C32, C52, C57 

C30 

C31, C34 

C33 

C35 

C36, C37 

C38,C45 

C41 

C46 

C48 

C51 

C53 

C55 

C56 

Description 

CAPACITORS 

16-177 Capacitor, ceramic; 5000 mmfd. 

16-188 Capacitor, tubular; . 2-400 v. 85' C 

18-295 Capacitor, electrolytic; 100 mfd. 200 v. 40-40 mfd. 450 y 

15-196 Capacitor, ceramic; 100 mmfd. 

15-223 Capacitor, ceramic; 10 mmfd. 

16-189 Capacitor, tubular; .05-400 v. 85' C 

15-232 Capacitor, ceramic; 120 mmfd. 

18-276 Capacitor, electrolytic; 20 mfd. 450 v. 

18-299 Capacitor, electrolytic; 40 mfd. 250 v. 

18-292 Capacitor, electrolytic; 4 mfd. 50 v. 

15-200 Capacitor, mico; 470 mmfd. 

15-228 Capacitor, ceramic; 2000 mmfd. 

15-230 Capacitor, mica; 220 mmfd. 

15-222 Capacitor, ceramic; 5 mmfd. 

16-212 Capacitor, tubular; .2-600 v. 85 ° C 

16-208 Capacitor, tubular; . 1-600 v. 85 C 

16-153 Capacitor, tubular; .05-600 v. 85 ° C 

16-211 Capacitor, tubular; .0047-600 v. 85 ° 

16-2C9 Capacitor, tubular; .006-600 v. 85 ° C 

16-190 Capacitor, tubular; .005-600 V. 85 ° C 

16-198 Capacitor, tubular; .002-600 v. 85 ° C 

15-220 Capacitor, ceramic; 1000 mmfd. 

16-201 Capacitor, tubular; .01-600 y. 85 ° C 

15-213 Capacitor, ceramic; 33 mmfd. 

15-225 Capacitor, silver mica; 330 mmfd. 

15-231 Capacitor, mica; 390 mmfd. 

16-21 3 Capacitor, tubular; .03-600 v. 85 ° C 

15-231 Capacitor, mica; 50 mmfd. 800 v. 

18-291 Capacitor, electrolytic; 8 mfd. 500 v. 

20-14,i Capacitor, trimmer; HORIZONTAL DRIVE 

Information. 

MODELS C-6161, 
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R1, R8 

R2, R34 

R3, R7 

R4 

R5 

R6, R9, R69 

RIO, RI5 

R11 

R12, R14, R49, R67 

R13, R37, R44 

R16 

R17, R64 

R18 

R19, R22, R23 f 
R47, R48, R65 ) 

R20, R66 

R21 

R23 

R24 

R25, R50 

R26 

R27 

R28 

R29 

R30 

R31, R32 

R35 

R36, R38 

R39 

R40, R63 
R41, R4c 

R42 

R43 

R51 

R52, R53, R55 

R54 

R56 

R57 

R58 

R59 

n6o 
R61 

R62 

R68 

R70 

R71 

RESISTORS 

60-759 Resistor, carbon; 4.7K ohm, 1/2 w• 10% 

60-708 Resistor, carbon; 680 ohm, 1/2 w. 10% 

60-806 Resistor, carbon; 56 ohm, 1/2  w• 1100/e 

60-786 Resistor, carbon; 6.8K ohm, 1/2 w• 10% 

60-668 Resistor, carbon; 1 megohm, 1/2 w• 

60-752 Resistor, carbon; 100 ohm, 1/2 w• 10% 

60-776 Resistor, carbon; 82 ohm, 1/2 w. 10% 

60-817 Resistor, carbon; 120K ohm, 1/2  w• 10% 

60-731 Resistor, carbon; 470K ohm, 1/2 w• 

60-778 Resistor, carbon; 8.2K ohm, 1/2  w• 10% 

25-19 Resistor, variable; 1000 ohm CONTRAST 

60-760 Resistor, carbon; 10K ohm, 1/2 w• 10 % 

60-808 Resistor, carbon; 6.8K ohm, 2 w. 10% 

60-801 Resistor, carbon; 100K ohm, 1/2  w• 10 % 

Resistor, variable; 50K ohm, BRILLIANCE and HORIZONTAL HOLD 

Resistor, carbon; 3.3K ohm, 2 w. 10% 

Resistor, carbon; 180K ohm, 1/2  w• 5% 

Realeur, carbon; 270K ohm, 1/2  w• 1W% 

Resistor, carbon; 4.7 megohm, 1/2 w. 

Resistor, carbon; 12K ohm, 1/2 w• 10% 

Resistor, variable; 500K ohm VOLUME CONTROL 

Resistor, carbon; 47K ohm, w. 

Resistor, carbon; 150 ohm, 1/2 w. 10% 

Resistor, carbon; 22K ohm, 2w. 10% 

Resistor, carbon; 560 ohm, 1/2  w• 10 % 

Resistor, variable; 2.5K ohm VEREICAL LINEARITY 

25-10 

60-816 

60-788 

00-747 

60-779 

60-811 

24-190 

60-730 

60-767 

60-810 

60-758 

25-13 

60-726 

25-15 

60-802 
60-744 

25-17 

60-780 

60-783 

60-714 

60-710 

60-807 

60-782 

25-14 

60-803 

60-800 

60-729 

60-747 

60-805 

60-804 

60-787 

Resistor, 

Resistor, 

Resistor, 
Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

Resistor, 

carbon; 2.2 megohm, 

variable; 2 megohm, 

carbon; 56K ohm, 1/2 
carbon; 22K ohm, 1/9 

variable; 1 megohm, 

carbon; 1.5 megohm, 1/2 w• 

carbon; 15K ohm, 1/2 w. 10% 

carbon; 2.2K ohm, 1/2 w• 10% 

carbon; 3.9K ohm, 1/2 w• 10% 

carbon; 680K ohm, 1/2  w• 10 % 

carbon; 1.2 megohm, 1/2 w. 10% 

variable; 2250 ohm FOCUS 

carbon; 470 ohm, 2 w. 10% 

wirewound; 800 ohm, 5 w. 10% 

carbon; 1.5K ohm, 1/2  w• 10% 

carbon; 270K ohm, 1/2  w• 10 % 

carbon; 47 ohm, 1 w. 10% 

wirewound; 15K ohm, 5 w. 10% 

carbon; 330K ohm, 1/2  W. 5% 

1/2 w• 

HEIGHT 

w. 10% 
w. 10% 

VERTICAL HOLD 

TRANSFORMERS AND COILS 

TI 10-541 Transformer, 2nd I.F. ( blue) 

T2 10-542 Transformer, 3rd I.F. ( white) 

13 10-543 Transformer, 4th I.F. ( red) 

T4 10-552 Transformer, ratio detector, 4.5 MC 

T5 80-261 Transformer, vertical output 

T6 80-257 Transformer, vertical blocking 

17 80-260 Transformer, power 

T8 80-253 Transformer, output ( radio) 

T9 80-259 Transformer, horizontal output 

Li 10-557 Coil, peaking, 90 uh ( orange) 

L2 10-558 Coil, peaking, 375 uh ( red) 

L3 10-559 Coil, peaking, 230 ah ( black) ( on 18K resistor) 

L4 10-562 Coil, 4.5 MC trap 

1.5 10-548 Coil, peaking, 650 uh ( white) ( on 10K resistor) 

L6 10-556 Coil, sound take-off ( includes 3 condensers) 

L7, LI2 83-669 Coil, deflection yoke 

L8 10-550 Coil, line antenna choke 

L9 10-560 Coil, focus 

LIO 10-555 Coil, horizontal oscillator ( includes 3900 mmfd.) 

LI 1 10-551 Coil, WIDTH CONTROL 

LI3 10-561 Coil, HORIZONTAL LINEARITY 

MISCELLANEOUS CHASSIS PARTS 
22-158 Connector, H.V. 
48-45 Crystal, IN34 
43-13 Fuse, . 25 amp. 250 v. 
43-12 Fuse, 5 amp. 250 v. 
83-670 Ion trap magnet 
37-122 Insulator, ceramic, socket support 
22-133 Jack, speaker 
84-447 Line cord and shield assembly 
31-126 Plate, electrolytic mounting 
45-125 Plug, speaker 
95-21 R.F. Tuner 
68-18 Socket, octal, molded 
68-43 Socket, miniature, 7 pin 
68-44 Socket, miniature, 9 pin 
68-47 Socket, octal, wafer ( 3 pins) 
68-46 Socket, kinescope 
27-16 Strap, kinescope support 
79-388 Speaker, 5" P.M. ( table) 
79-389 Speaker, 10" P.M. ( consolette) 
83-652 Yoke mounting hood 

32-11 
42-471 
42-474 
48-50 
48-51 
98-11 
98-17 
52-311 
52-312 
52-313 
31-167 
31-168 
36-126 

MODELS C-6161, 
T-616, 1116, 58ii. 

CABINET PARTS 

Buck 
Cabinet ( table) 
Cabinet ( consoiette) 
Glass, front panel ( table) 
Glass, front panel ( consolette) 
Grille cloth ( table) 
Grille cloth ( consolette) 

Knob, PICTURE and OFF-VOLUME 
Knob, CHANNEL SELECTOR 
Knob, FINE TUNING 
Plate, mask ( table) 
Plate, mask ( consoiette) 
Wire screen 

I V. 

340V 

350V. 

370V. 

125V 

12A VIIU7 14ov 6AQ5 
200V. 145V 

V6 

I45V 145V. 10- 
140V. 22V 

.3 TO 
16V. 

6AH6 
V4 

I34V. 
I38V. 

55V 

60E36 
V3 

I34V. 

I38V. 

240V 
6AU6 

240V.  8 

6T8 
V7 

I34V. 

138 V. 

6CB6 Y GGB6 
.5V. V2 . 5V VI 

6AG5 

35V 

6SN7GT 
V9 

6AL5 
VIO 

150V. 

6SN7GT 
V13 

I3V. 

IB3GT 
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480V. 

6W4 
VI6 

NOTE* 

13 V. 

6V. 

6CD6 
V14 

12,000 
TO 

14,000V. 

5U4G 
VI 2 

ALL VOLTAGES MEASURED FROM 

6B05 COMMON NEGATIVE USING 20,000 
OHM/VOLT METER WITH NO SIGNAL 
INPUT 

LINE VOLTAGE SET AT I 17 V. A.C. 

VOLTAGES SHOULD BE AS SHOWN t 20% 

Vi7 

6J6 
VI8 

30V. 

430V 

Fig. 8—Bottom Socket View 
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The following improvements are suggested to be incorporated in existing 
models 616, 6161 and 1116 rectangular tube chassis. 
1. Substitute 30,000 ( 30K) ohm resistors in place of a single 15,000 ohm 
resistor now in use, as shown below. 
2. Dress the AC choke on 1st video I.F. away from any sharp edges on the 

I.F. shield. 
3. Dress the High Voltage lead to the anode connection away from the 514 
tube. 
4. Dress the blue plate lead to the 6CD6 tube away from the width coil. 
5. Check all magnets and replace double magnet with single magnet on all 
bent gun tubes. 
6. It has come to our attention that many of these units had been mis -
adjusted as to the setting of the horizontal drive screw in the field by 
various technicians. The following is an outline of the procedure which 
must be properly adhered to, to gain the utmost from this unit. 
a. The horizontal drive screw should be tightened and then turned counter 
clockwise until the white bar apprears on the screen. When this bar ap-
pears the screw should then be turned clockwise approximately l/4" of a 
turn until this bar disappears. Once this setting is achieved, the hor-
izontal drive screw should not be touched to adjust the linearity or 
width. The width coil and the linearity coil which are located on the 
chassis will be adequate to make any such adjustments. 

IT IS IMPERATIVE THAT TPIS HORIZONTAL DRIVE SCREW IS NOT TO BE USED TO 
ADJUST THE LINEARITY OR WIDTH. 
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1.13 

SUBJECT: REPLACEMENT OF HIGH VOLTAGE TRANSFORMER T-9 ( 80-263) 
The following are the methods proposed to substitute the new type trans-
former for the old in models 616, 6161, and 1116. 
1. Present transformer to be removed from the chassis, disconnecting all 

leads. 
2. The screen resistor on 6CD6 ( R70) to be removed from chassis. 
3. Place black lead from unmarked terminal to the same point where the 
previous black lead was connected. 

4. Place green lead from lug #6 to same point as previous green lead was 
connected. ( Pin 6 of ócpiló). 

5. Place orange lead from lug #7 to same point as previous orange lead 
B+ supply. 

6. Place red lead from lug #4 to pin #5 on 6W4 only. ( remove wire from 
yoke previously connected to pin #5 and place on empty pin #)4 on 6144) 

7. Place white and black lead from lug #5 to the pin #4 ( 6W)4) on which 
you had previously connected the red wire from yoke. 

8. Install a resistor ( 82,000 to 100,000 ohm 3 w) from the boosted B 
supply ( yellow lead coming out from the fuse to the terminal strip) to 
the screen on the 6CD6 ( before the 100 ohm resistor) pin 1 being used 
as a tie point. 

9. Place a 470,000 1/2 w resistor across the 3 mfd. 500 volt conden-
ser ( C55) on the vertical height control. 

10.It is extremely important the -f- the width coil bracket be mounted with 

MODELS C-6161, 
T-616, 1116, 5816 

the base of the bracket placed down in  the high voltage compartment as 
shown: 

to give you longer leads. The top winding is to be 
The bottom winding to lug #7. Be extremely careful 
away from the blue plate of the 6CD6 and the Carona 
11.Place yellow lead from lug #1 to the fuse. 

ALTERNATE TUBES FOR VIDEO AMPLIFIER STAGE 

The 6AH6 Video Amplifier tube ( V4) may be replaced by either a 6AC7 or a 
6CB6. When either tube substitution is made, coils L3 and L5 must be 
changed as well as the socket wiring. When the 6CB6 is used, resistor R15 
must be changed in addition to the coil. The 6AC7 requires a tube socket 
change. 

soldered to lug #6. 
to dress these leads 
ring. 

SUBSTITUTION OF THE 6AC7 
Remove: 

L3 10-559 Coil, peaking, 230 uh ( black)(on 18K resistor) 
L5 10-548 Coil, peaking, 650 uh ( white) ( on 10K resistor) 

63-49 Socket, miniature, 7 pin 

Add: 
L3 
L5 

10-566 
10-565 
68-18 

V4 

6AC7 
VIDEO AMP. 

1000 
RI6 

CONTRAST 

Coil, peaking, 
Coil, peaking, 
Socket, octal 

10.511 ICL 

186 MUM 4.5 MC. TRAP 

L3 GRAY    L4 

Remove: 
L3. 10-559 
L5 10-548 
R15 60-776 

.2 

CI3 

380 MU.H 
8.5n 
L5 

PURPLE 

6.8K 
2W. 
RIB 

20 
171-1450V. 
J_ C14 

A100-206 

SUBSTITUTION 

186 uh 
380 uh 

Coil, peaking, 230 uh 
Coil, peaking, 650 uh 
Resistor, carbon, 100 

(gray) ( on 12K resistor) 
(purple) ( on 10K resistor) 

V4 

6CB6 
HA 

210 MU.H 

VIDEO AMP. L3 BROWN   

1000 
RI6 

CONTRAST 

OF THE 6CB6 

(black) ( on 
(white) ( on 
ohm, 1/2 w. 

18K resistor) 
10K resistor) 
10% 

in 
4.5 MC. TRAP 

L4 

.2 

C 13 

375 MUM 
1611 
LS 
RED 

6.8K 
2W 

RI8 

20 
1...,-.1450 V 
j_ C14 
7-

4100-2M7 

Add: 
L3 10-567 Coil, peaking, 210 uh ( brown) ( on 15K resistor) 
L5 10-558 Coil, peaking. 375 uh ( red) 
R15 60-752 Resistor, carbon. 100 ohm, 1/2 w. 10% 

ALTERNATE TUBES FOR No. 3 I F STAGE 
The 6CB6 I F Amplifier Tube may be replaced by a 6AG5. When this sub-
stitution is made, the ground connection on pin 7 of the socket will be 
removed. 

©John F. Rider 
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V106 V107 

300,, 
NAPS. 
LEAD 
IN 

TURRET SWITCH SETTING SELECTS 
COILS FOR CHANNEL DESIRED 

\ s v I 

1 

ILIA 

10 

Lie! 

5 

47K 

6A66 
R F AMP  

101; 

6 

UNIT T-30 -22 

L2A 

ALL RESSTANCE 'MUES ARE INONUS R. $000 
CAPACITANCE VALUES IN MAIM UNLESS OTHERWISE NOTED 

DIRECTION CH' ARROWS AT CONTROLS INDICATE CLOCKWISE 
ROTATION 

AU. VOLTAGES MEASURED WITH VOLTONMYST AND INN 

PICTURE AT MIN VOLTAGES SHOULD HOLD WITHIN X20% 
WITH II7V A-C SUPPLY 

NOTE: 
BE SURE CONTRAST CONTROL IS AT MIN. 

ANO NO SIGNAL INPUT. 

LOCATION OF TUBES  
of V 

SHIELD 
ASSEMBLY 

e 
KINESCOPE 

6K6 
GT 

L72OLI 

DO NOT REPROVE TlitS TUBE 
toles REPLACEMENT IS 
REQUIRED CONSULT 
YOUR DEALER 

.KGs 

mffoLo  • e e 'me" emu, 

646 ..,LD 

V2 

6J6 
osc. S MIXER 

COPE 
ERMINAL 

L.3 
2L25 MC 

66A6 
ST SOUND 1 F 

120V g (1) 

_C191 

I1500 

Cw2 
.01 I 

vios 
66A6 

2ND SOUND 1 F 

El 

T-30-I 
2 7P1D SOGND 

IF TLXANS 

R214 (196 9234 
3300 470K 1500 

C185 
1500 

(1217 
22)1. 

6AU6 GALS 
310 SOUND I F SOUND DISC« 

4 6 V 1u2)0 e 50 ScR 
TRANS 
r 

c2oo 
41100-1-

197 -1 

Is' R218 
10K 

ism ,,ssv 66C5 • 135X 6805 135V 
OR OR 

GAGS 6A65 
131 P17( I F 2ND FIN I F 

V110 135v VIII 135 v 
S  • -14--- S 

C11%  

T-30-4 
2721 

C T111.• • 

730-11 1Z r: 1 
4/. t 

CII3 2S 3-io r:„ 
SOO "i" 

43 

RIM; 4  
39 121181,,C114 

l000> 1500 
R114 ' 

1- 150 

Rt15 C115- 1119 
k 10K 15001. 15° 

Riv, 
isoo 1000 

g g 0,27 2700 El 
T-30-5 

1X75 III 

T.304 

I 

i so0L 
0119 .c_1:05;1oti R3‘21 0,7 .-1C120 

9  

tódcl I RIS1204 

R120 
NtOK 

15001  

R125 0129 ,R,1_30 
>4700 11500 R141 

3300 
 o A 04 

N 

CONTKOL 
PICTURE 

R122 c'22 PIN 8 ON 5 
15001 FLYBACK T-20-12 1000 

7111"tuNo 

65H7 65N7-GT 
SYNC SCPARAToR 2ND SYNC ANN. 

yi n!, 
65K7 

15T SYNC *AWL 

V119 vil0A 

4230,t 
2.2 

OR 6C86 6A65 
C123 3Ro FIX Ir C128 42F1 PIN g F C 134 

270 
270  VII2  I35v 2.10  VII?  99V  

R134 
5600 

CIAG 
•-• 82 

V123 

GALS 
NONIO SYNC 
D,SeR. 

4 

1Ar.-
R229 
MEG 

R192 
470K 

- 2V. 

-G 5 

R193 
470K 

ft VM. • 

CI6 -7 
.004 

7 1- 1 .00 77¡ 0 
cice ' 
.015 i e.  

il 
TOTAL: 

CIlS 
LQ_J .004 

C164 11169 
1200 015 

- 2 v 
WK. 
R195 
560 

CITO 
I .05 

25.54 

T-30-18 
SYNC 
DISC R 

TRANS -If R156 -30V  

210( 
7-20-2 
50K 

NOR MOLD 
CONTROL 

CTE:- Fr• additional service data, See 
RCA iioc 630TS, Pgs. *1-76 to *1-116. 

R194 Rite 
lO 27K 

vI24 

6AC7 
NOR12 030 
CONTROL 

194V R231 

105v 39X 

Z 7 

0198 
•1K 

C144 
.05 

-43V 

R 228 
6.8 
MEG 

$2153 R155 
NIEG 4700 

-18v - 2v 

11125 

6K6-GT 
Hotta osc 

0197 
39K 

- C174 

T.05 

190v  
- 
C176 

• 390 . 01 

12156 4157 
4.7 I MEG 
MEG 

•275v - 113v -2V + 135V 

v120 

65N7-GT 
140112 OISON 

- 37V 

C177 

lo 
o 

Y cv 
4202 

6800 
C175 
.05 

4- 0-0 
' R199 R200 
10K 500o 
  SW 

+275 V 

P203 
220K 

T-130-209 

• 100 V 

C178 
1000 

CI71 
7-40-1 
25290 

moRIZ 
DRIVE 
CONTROL 4 

>R160 
4700 

02250 
10 MF 

+1-604 

RI9%%010 ; 

100V 

+135V 

vt26 

6566-6 
NORIZ OUTPUT 
* 9000V PULSE 
(DO NOT IREASUR2) 

- 100V 

ISKAYIL 
TN 4 

T-30-51 .1D 
Hoetz ourpu, 
TRANS 

290v+ 

R707 
5K 

RI38 

PUL-3( 00 NOT MEASURE 

24FD 
- 100V 
TCI38 

ct49 1142 
.oi 22sc .43 1 ; 

22K I  

cm RIGA 

8100 

le * r.VMe0 

R2362e22K  

c -^"1 t 205 
i es .0025 

270 
0206 

3  5220 .012 
100K 

1221 
27K 

C204 
.01MI 

4219 
100K 

VI 144 

GALS 
PIK 2ND DIET 

Mo mu 14 

it 
•-.11 

84. 
2S0 Rai 

e 
R137 
3900 

6AT6 
1ST AUDIO 

80V 

VIII 

T- I40-7 6SN7-GT 
vERTosc VERT OSC 
TRANS I 0150146 

1-20-2 , 2. 
I MEG  ..vvvMe 

VERT HOLD -••• st140 
coNTstoL 100K 

:1  
1-m v. REct --4 C220 
10  

01117 

02 

7-PLATE OF 
4AUll-ACIC 

4 

C207 

.0025 I 
mr. 

R224 
33011 

v109 

6K6-6T 
AUDIO OUTPUT 

+233V 

0.0020? 

R225 
270K 5 

4275v - 8v 

OtlieLIQT 
TRANS 

ISsu r-

I 4•D 

H. 6. 

PM • 
- .005 SNEAKER 

VC 
321 

T-60-5A 
C2 24A. 
201-AK 

v115 

GAUG R313139g ke 6V6•GT sins IS? VIDEO  T-30-7 2N0 VIDEO 

86 , 120641/A 
10 V 

7 
• 

s 
RI39 
22K 

X ZOV 

C.25 ió i43ra 
C125,I,. 

22K e 

R1293 

0140 
-OS 

T-30-10 
93 mu • 
• n 

1140 
3300 11144 

"no 

R142, 
4701s 

• 

1.2•114 
Ruts 

39 
r132 

+96v. - t2iv 

ED 

0226 
2200 
eiv• 

4 

4227 
2200 

T-„Veu. 

R145 
ISK 

20I•ms 

0141 
.o5 

P146 
e 100K 

3o-s3 smut El 
CM2 6ALS 
.05 DC REsToRt• 

Rbe otw.6 a wL, 
»DO 10R 11 mEG 

+275 

R 24.'5 C tot 410 135 

10011. ... 275v. _  

IC139 J1021 I_  _ 

" NOTE LINK CONNECTED To PoS 
1-2 VIDEO COMPENSATION OUT 
2-3 vIDEO COMPENSATION IN 

R167 
3 2.2 PUS 

-e. 

2 

C1 57 
0.1 

0158 
.05 

R ITO 
220K 

T-20-5 

viz2 
6K6-61' 
VERT OUTPUT 

2 

R174 
19200 

1117 
1800 

2-5 T-20-6 
mE4 5000 

VERT 

CONTROL 

23.3 tR 173 
V131 P 56K 

4701( 

R235 

ANODE 

eenr,  

vi28 
To 5\94G 

REACTION T-30-52 
' SC ANNINII YOKE 

NOWT °EFL Con. 
275v.  

• Cstr -I- gum* I 
I 

I 14-ATOTAL 

131K-REO  

> 
2 1: g (resets/rt/L 'SS vt  

100 V 

T-20-1 
re152 
50K 

ISFOISMTNESS 
CONTROL 

47K 150K 
RISO/ RISI 

4233 
150K 

+275V 

47K 
111.31 
+27SY +135v -2v -WY -gem 

'F70.12 * T-70- 5----4•••--T-70-12--m 

 T-3042 11 5,011 
YOKE 

vERT DEPL.CotL T 
62W. ToTAL C224112. 

T-140-9 ri,20, "I 80 Ai 

4 I 560 ,OUTPUT -- »560 ..24 

C222 
a 
so 
bo, 

1430-3 
8 

VIL 

C221C 
ermI 10 biK 
2 K T-60-12C 

-101211 •T/Sv - ioov 

• 

•-• T-20-7 1 

• D CONTROiL TE  R210ss s 3 

Mt` 
1240 Ries. 
• 12 175 

clam _ 

44 T-60-4A 
sss. 

20 
VER-TICAL 40- 68 
051111111641.I(_* T-20-8 Riez 

1500 270 CONTROL •  
..m.mwm.. C2254 FOCUS 
T-20-7 N/00 CONTROL 

TMANA4ww.. 

5 250 mt. T-40-28 

+260v  irl(  
C222A C2216 
230 1.1« 4.0 Mr 

NF 

550 V 

AGC VIDEO I.? C lee 371t 
.03 140112. 

CONTROL 
LINEARITY 

1:c 

- 100 V - 100V U. 

12.6V 
Y 

42a eir,-1-1,0_,  , T-60-1A 

c22.1A. C2204 
0 40 LIF 4011F 

 if-.   
1-60-1C • 

V129 VISO cj er4o . -T•• 
U4G 5U46  
Rzcv. RICT 

26n TOTAL 

I If «Tr ,ko T-s40.1 T-3834 0.«  SAFETY 
* r  Obs OFF C41.13 cIs• 71--10•1 INTERLOCK 91FITC•11 

5wiTCN t 01 -0, ,-,  115V 40 .. 

PART e T-to. 

MODELS 19C31, 19D31, Ch. 1931; 
a9c36, 19D36, Ch. 1936; Code  51  2 
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MODELS 17HD36; 19C36, 
19D36, Ch. 1936; Code 51 

AM-FM- TUNER 

30-160 

30041 

6AG5 

120 V 

55-101 
50 MME 

55-114 
1500 MME 

30-128 
LOOP 

6 
120 V. 

7 1 2 
.6V. 

65-165 - OOMMF 
47n T 55-114 
.6v. 

55_113 ±  
r - .005 MF1. 

6BA6 
5 

30-e3 

ICZ. CHOKE , 

65-173 I 
680 II. 

I 

1 

65-176 nI 3300, 

55-102 

72 V. 
100 MME 

I   

 2 65-I25f 
100K 

40-108 
C3 

L-

4 
7-

8V. 

65-165 
47.o. 

6 120 V. 

VAR. COND. 

40-114 8 — 

55 - 101 
50 MME 

2 

I2AT7 

120V 

55-103 
250 MME 

L5 

47004 APFAM1:N  
65-104 PH:3 

.005-1M13F._ TV .   SI 

65-173 1 
680.n 

T-35-57 

CS 
't 

40-115 

65-
470 K 

55-121 

140-114 
1 CHOKE 

3 

2.8V 

L-11  
55-113 
.005 MF 65-155 

15,000 
T-55-35 

-50 MME 

7 T-50-68 
30-163 50 MAW 

65-119 
V i000n 

55-113 
005 ME 

13+ 135V. 

30-106 

61 55-102 
100 MME 

401121_., 
C2 

 II I  
lb -15 , 

65-105 2 
22,000 

L6 

40-It5 
64 

L4 30- 54 L3 

6 B E 6 my ir- - ..7. - -ÚET  -, 

KZ, 1 

1 
1.-

I .05 MF 

  

6 B A 6 6BA6 6AU6 6AL5 
2 3 SOUND 

SOUND I.F SOUND IF SOUND I.F DISCRIMINATOR 

1 

6j 6 CONVERTER 

I 

270 MME 55-1011 
SOMME 

PART OF 
TUNER 

TO 6AG5 
I-ST PIX IF 

L. 

A 
B+ 

135 V. 

I-2 30-155 LI 
6BA6 120V  
5 

.05 MF. ± 
55-104T 

65-170 
100 41. 

65-106 
47,000 

TO SWITCH 
7 

65-110 
2.2 MEG 

J-
.05 MFi. 
55-104 

c:. 1 1 ,55-103 _,_ 55-102 
=-.. 3 I _L220MMF_LIO0 MME 

 •   
IC> T 

-J 
470 K 
65-109 

55-104 

6BA6 6BA6 68E6 P. L 

Ç-1 
PILOT LIGHT 

INDICATOR SOCKET 

P Am 
AD-H -Os F 

12AT7 6AG5 PL 

q)-1 

65-110 
22 MEG. 
 vvv,.  

MEG 

65-106 
47000 

CONNECT V.T.V.M. 

.0025 ME 
55-102 
.01 MF. 

.01 ME 

CI MF 
55-102 

65-105 
22000 

Fe---4m7I-

TV6 

S2 

TO 
CONTRAST " 
CONTROL II 

6E5 SOCKET 

S3 

SOUND 8 VIDEO HEATERS 

TUNER 8 SYNC. HEATERS 

B+' 
I 35 V. 

51,52,53,54 855 ARE 
PART OF SWITCH NO. T-95-IA 

SWITCH SHOWN IN FM POSITION 

USED ON SOME 
MODELS ONLY 

1  270 MME 

PHONO 
PICK-UP 

6AT6 .(31PAF•  
7 II > 6K6 GRID 

33-102 55-103 
1 250 MME 
- 

FM 

AMO' 

6K6 SCREEN HOR.OSC. 
PH 01 , S4 
TV° I....Bi- 275 V 

.F0M 

PHÓ 

TT 

TO F.M. B4-

B+ 135V. 

- SCREEN 4TH PIX IF 



TUBE LAYOUT 

L4 
456 KC 

456 KC. 

98 MC. 

L6 
87.5 MC. 

LOOP 

C3 
1500 KC 1 

L5 
21.25 MC. 

PILOT LT. 
TYPE 47 

INSIDE VIEW OF CHASSIS  

TOP VIEW OF CHASSIS  
PILOT LT. 
TYPE 47 

ALIGNMENT PROCEDURE FOR AM -- FM TUNER 

A.M. ALIGNMENT. SELEC1OR SWITCH IN A.M. POSITION. VOLUME CONTROL IN MAXIMUM 
LOW RANGE A.G. VOLTMETER CONNECTED ACROSS VOICE COIL TO 
INDICATE OUTPUT. KEEP SIGNAL GENERATOR ATTENUATED TO MAINTAIN 
1 
-2 SCALE READING ON OUTPUT METER. 

RECEIVER 
FREQUENCY 

SIGNAL 
GENERATOR 
FREQUENCY 

SIGNAL 
GENERATOR 

IN SERIES WITH 

SIGNAL 
GENERATOR 

CONNECTED TO 

REFER TO CHASSIS 
LAYOUT FOR TRIMMER 

LOCATION 
I 
' 

VARIABLE 
CONDENSER 
FULLY OPEN 

456 KC .05 MF 
N CODENSER 

STATOR ( RF ) A.M. SECTION 
VARIABLE 
CONDENSER 

ADJUST L 1 , L 2,L3, & L4 
FOR MAXIMUM OUTPUT 

2 456 KC ., 
' ' 

ADJUST CI, 

FOR MINIMUM OUTPUT 

3 ' 1650 KC .. .. 
RADIATING LOOP i 

METER (201 FROM 
RECEIVER LOOP 

ADJUST C2, 
FOR MAXIMUM OUTPUT 

4 APPROX. 
1500 KC 

APPROX. 
1500 KC 

. , II 
ADJUST C3, 

FOR MAXIMUM OUTPUT 

F.M. ALIGNMENT: SELECTOR SWITCH IN FM. POSITION. USE ANY STANDARD V.TV.M. WITH 
ZERO CENTER, OR REVERSE SWITCH, USE ANY STANDARD FM. SIGNAL 
GENERATOR MODULATED 30%- 400 CYCLES, ATTENUATE SIGNAL GENERATOR 
TO MAINTAIN Il VOLT READING ON V.T.V.M. 

2 
RECEIVER 
FREQUENCY 

SIGNAL 
GENERATOR 
FREQUENCY 

SIGNAL 
GENERATOR 

CONNECTED TO: 
CONNECT 
VT V.M. 
TO 

REFER TO CHASSIS 
LAYOUT FOR TRIMMER 

LOCATION 
I 

VARIABLE 
CONDENSER 
FULLY OPEN 

*I> 
21.25 M.G. 

CONTROL GRID PIN 
2 12AT7 SOCKET 
THRU.01 CONDENSER 

BOTTOM OF 3 I.F(SOUND) 
TRANS.ON TV CHASSIS AS 
INDICATED ON SCHEMATIC. 

ADJUST L5 FOR MAXIMUM 
INDICATION ON V.T.V.M 

2 ' r 108.5 M C. 
FM. ANT. TERM. IN 
SERIES WITH 2 - 
150-r, W. CARBONS 

. .,. 
ADJUST C4 FM. osc. 
TRIMMER TO PICK UP 

THIS FREQUENCY 

_ 
â 

APPROX. 
105 Mc 

APPROX. 
105 MC 

.. .. .. ' 
ADJUST CS FOR MAXIMUM 
INDICATION ON V.T.V.M 
WHILE ROCKING VARIABLE 

4 CFLLA LEYD 87.5 MC II II II II 

ADJUST L6 TO BRING 
IN THIS FREQUENCY 

5 , , , . REPEAT STEPS 2 8 4 
UNTIL OSC. RANGE 
COVERS 8Z5 TO 108.5 MC 

6 APPROX. 
90 MC 

APPROX. 
90 MC 

.. ., .. . 
ADJUST L7 FOR 
MAXIMUM INDICATION 

ON V.T.V.M. 

7 II II 'r II 

REPEAT STEPS 3 & 6 
UNTIL NO FURTHER AD-
JUSTMENT IS NECESSARY 

,.., 
bit 

APPROX. 
98 MC 

APPROX. 
98MC II II 

II II 

ADJUST L8 FOR MAXIMUM 
INDICATION ON V.T.V.M 

9 . . , . „ „ 
CHECK L7 FOR TRACKING 
a MAKE SLIGHT ADJUST-
MENT IF NECESSARY 

*A STANDARD A M. GENERATOR MAY BE USED AT THIS POINT 

MODELS 17HD36; 19C36, 
12236, Ch. 1936; Code 
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NOTE:- For Service Data, See RCA 
Model 630TS, Ps. *1-76 to *1-116.1 

300-"-
TRANS 
LEAD 
IN 

't.FRET SwiTCK SETT'NG SELECTS 
COILS FOR CKANNEL DESIRED 

v 

6AG5 
F. AMP 

LIA 

lo 

L18' 

•-4 

0 '5-3 

47K 

'20 
+.00. 

L3 

R F UNIT T-30 -22 

L2A 

V2 

6J6 
osc a MIXER 

SCOPE 
ERMINAL 

4700 5-31 
1 1 

31 1 

220K*  41 1 

i • 1 

1 
10K 

10 ;. 

.00f 
11-h 

J- L5 
21 2514C 

4700 

7 L5 
21.13MC 

=`,-- 001 

120 

AL. RES STANCE vALutS ARE TN OHMS K • 1000 
CAPACITANCE MivES N préAr0 UNLESS OTNERwISE NOTED 

0•9(:.••oN OF ARROWS AT CONTROLS NO.CATE CLOCKWISE 
ROTATION 

ALL VOLTAGES MEASURED WITH VCK.TONMYST AND WITH 
PICTURE AT MIN vOLTAGLE smouLD HOLD WITHIN 20% 
tvcr. 117v AC SUPPLY 

NOTE 
Br SAE CONTRAST 0-7..TROL IS AT MIN. 

AND NO SIGNAL INPUT 

7-130-13 

R 229 
mEG 

1•11 92 
470K 

- 2 v. 

Iz3 
GALS 

SYNC 
D scR 

_LC148 

R193 
470 K 
p soy> 

e5'690s 
0167 
004 

1 CIE& 
82 

T-30-18 
SYNC 
0,SC 
TRANS 

• 
25 59 

b 

- 2 v 

v104 

6A6 
Is• SOUND I F 

120V g D 
T- 30-I 
1sT•SouND 
r MAILS 

9212 C169 
,00 Two 

R215 
'000 

C192 
.01 

vio5 

615A6 
2ND SOUND I F 

C193' 
.33 

'22 v [I) r.-j 

A 
•-• • 

0194 gm 

15001 too 

132s4 CI94 
47011 *500 

T-30-I 
2K0 SouND 
F TRANS 

9214 
1000 

68G5 135 V 66C5 .155 9 
OR OR 

GAGS GAGS 
157 FIX I F 2.40 P1 I F CI23 

vil0 115v se In , 3s. 270 
Sr IF^ 5 

270 

0145 
1 1500 

27 
C TRAP 

T-3041 E II 

C113 253 

RIIE, 0 
500i .1! '.4';7 

39 Ft193 A. 1 .(11 
g 000 ISoc 

9114  
7 'so 

9317 
22K 

171- II] 

30-5 

t, 78.• 

T-80111 5E 

(119 _ 0174' 
Isoo L _ 

f717, '1C120 
39 Riz 

toc4 I R124 

1500 

t So 

¿ 9115 t;50 I ISO rrec‘.2(C) 01 aà 

sf• 
.... (n2 R.11 ( n8 R122 
I ISCO 1000 1500 ,COC 

- 3ov 

• 19TV 9231 
105v 39K 

2 

CI70 9194 9188 

I- 05 10 27K 

197 
39K 

I 05 

C.44 
.05 

R 228 

V11(5 

C122 
1500 1 

v+D• 
6AU6 

3RD SOUND I F 

V107 

EIAL.5 
SOUND D,sc 

s 4 5 V l.u-seed so sc R 

C 200 
6400-r 

(197 

rw.ws 

f-
56 

14;4 C201 R230 
47 2.2 

9218 
10K 

6BC5 • 135v 
OR 

GAG5 
3$11) PIX IF 

V112 35v 
5 

3 

Tau 

C176 
1500 

!RITE. 
39 

19125 

65K7 
,ST SYNC A vitt. 

C145 
270 

9,53 9155 
I MEG 4700 

- 18v - 2v 

vi2s 
6K6-GT 
woR,Z OSC 

190v 

Cr/Er 
390 

- 0 174 

R200 
5000 
51.1 

• 275 v 

4700 

 o 
PIN 8 ON 
FLYBACK 

6CB6 
ci26 Ars, PIA IF 

2170 VIII 

9127 
7700 LEI 

1000 

0129 
1500 

0134 
2 

99v 7o 

R130 
150 RI41 

3300 

77 s 

30-11 T  .• 5 J y, 

c 130 -i, 

- - - - --1 L 2i 
C1a2 7 frre 

i 9135 
1000 

+135V 

V I° 

 if-

2125 •11 .1 

C131 
82 

3T-20-12 
4 10K 
  PICTURE 
2 CONTROL 

VrIrlkItdD 

V119 v1204 

65147 65N7-GT 
SYNC st PAR ATOR 2ND SYNC AMPL 

915E. 
4.7 
MEG 

•775v - 18v -2V + 135v 

v ' 20 

65 N7-GT 
HoRi2 DISC H 

- 37v 

c 177 
.01 
> 

172o4 
390 K 

C 178 
loot) 

0171 
T-40-I 
25-290 - 51v 

DRIVE..2 , p9705 

coNTRoi. 4 

C149 
.01 

9'6,0 
4700 

• 
0223C 

11404 10 Alf 

C 
R 16 1 
1000 

923G 
22K 

1 .4.'1 Czos 
I C203 -4 .0025 

270 
C 204 

9220 
tOOK •   

1-201 
RZZI 5- 1 1 MEG 
32 9 I SOuND 

VOL cowrie 

.°1" .rje3G 
0219 
1430K - 

GALS 
Prx 2ND CET 

110 MU N 
7 

+275v 

v109 

6K6-GT 
.yo,0 OUTPUT 

:253V 

'MODELS 17HD36; 17HD:)T- ZI 

1 

,cpe A-16T31; Code 51 .0 

àe o > 0 

C209 RED 
.005 

9225 
270K 

+96V. VIII 

T-140-7 6SN7-GT 
vti2T09( VERT OSO 
TRANS 11. D'ScHG 

VI I 5 

GAU6 
,ST v•oeo 

88. 

251 

CI25; 

22K 
RI29 

33K 
9189 

1-30-7 
120 mu 1.1 

- tes., 

v114 

TRANS 
r- - rn 

PM 
SPEAKER 

9224 
2200 

9227 
2200 

6‘16 -GT 
2NO v010 T-30-10 

,05 , 93 MUA 
CIAO 
.05 

R139 y  
..AAr` B. 

93 .0 

28V • 

T-60-413 
C.F.)2243; R9:4420 . 

1;R:1 3:21.: 1. 4313 000K 

4916V. - 8V 

Rli5 
1510 

 11- •  

 4 .00V 
T-20-1 
9'52 
So K. 

84.8.-Ness 
CONTROL 

GRN 

RIàle, 
100K 

«•••34)59 v1t• 73 
zu.....1. c,42 6AL5 

.05 DC RESTORER 

'iii".;e7 oir4:4 t RuL9 DIL 

+275 

100K .. 27sti. C 161 
470 +135 245 

0A03-   

  
2  k 3 

J102 1 

C I N3oeT E LINK CONNECTED  POS. 
- 2 VIDEO CONPENSATION OUT 
2'3 VIDEO COMPENSATION IN 

V122 
6K6 - GT 
VERT OUTPUT 

• 135V 

v 12 6 

61566-G e.. 
moinZ OUTPUT 0 

1, 6000v PULSE 
(Do NOT me•suitel 

C"152; 89216050 ; 9171 

C 2821:3471:1:2:11 6:13 . 25 66 4 

.00D 8200 

R 5 

C.c2i 1-20-2 
3 4496 

VERT stoup 91E4 
CONTROL 100K 

-100V 

3 

1B3 
VI27 

2 

100 . 275 y - IOC v 

9204 9707 
too 5K 

SW 

10 0 K 
.275 9138 

4 PULSE DO NOT MEASURE 

22 
MEG 

RIG7 
2.2 MEE 

V. RECT C2208 
• 

500 •- • „.160054,FB 
 I I • 

CI87 183 
V131 

500 orrrof. 

0.7 ft. If 
270 MME 

  7- PLATE OF 0162 
6Au6-ACC 

270 MAIF 

AGC VIDEO I.F 

- I 00 ,./ 

-100V 

3 
180V 

2 

RISO 9151 
47K 5 • 50K I 

•--Krev  
ROD 

0143 
0.25 I 

ANODE 

V111 

9299 
so it 

-4. 275v 

+275v +135v - 2v -18v -boy 

, 
--I.r7042L T-70- T-70-12--« 

YOK E 91880 9188*  T-30-82 %err 
VERT °EFL. COIL l'.80.9.-sK 232 

6750 93 

err"- -KK3 L1S3 L19-4 C 2 2aiLa , OUTPUT - - 

1'140-9 irzoF 1 89 KE 2 
veRT,c•L 560 sGo 

42 IL TOTAL 175 

C 229A _ 

..1711 -G71. F 4  .l60-4A 

.05 , 8200  
R174 e can ToT.L g"-.ne (COWS oNLY)  a  

C1523 

L w _U• 8170 RI/7 
1800 1 272 pot 

vERT,C•L 
20 220K 

-20-5 
2.5 T-20-6 
MEG 5000 

VERT >MIGHT 
CONTROL LoyEeTy 

CONTROL. 
173 
56K 

ANODE 

KT1194E. 

CI86 

T-30-16 
C188 37‘,. 
.035 40517 

CONTROL 
Love AR', y 

v128 
5 V4 G 
REACTION 
SC ANN1m6 

5   CENTER, 

c 221c T-20-7 

50 CONTROL 

171,9 10 r•AF 
T-60-2C 

140-3 2 K 

-100v • 275v - 10ov 

T-30-52 
YOKE 

1•01F17 ()EFL COIL 

Clel 
56 

• 

350 

Ess Kw • 
14 ATO7AL 

ISLK-RED 

T-30-42 
9241 470.• 
2000 FOCUS: 

CC I ) 
cz 

;80. 69 --..~..s.w.---sev,•-•-• 
(--4 1-20-8 13,82 

, SOC 270 
C 2258 FOCUS 
,000 CONTROL 
me T-604A,.......-

._ 
•-- 250 .F T-60-28 

51(  -. 2 80 y 

- - T-20-7 2 
23 

NOR CENTERING 
CONTROL 

12.6V 
X Y 

4.2ts 

C2224 
80 MF 

f "") 

jea-e1.10-m 

C 22 , 8 
40 m. 

T-80-2A1 T- 60 -IA 

C 221 A 62204 
40 LIF IC NIF 

e91. I 
• 

„ „ T«.c67 07 0- 1ce 
5U46 5U4G 8° `'` 

frirnill'aillTiTf),; T - 140- I SAFETY 

--It- T -33 4 
c ss lie 

.,45-1 SWITCH 
INTERLOCK 

ON OFF C 1E3 -A- C18. 
01 ',5, 

PART OF T-20-I, F.,',t 
T-35-6 

C7) 
1 
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EtAcTROLYTICS 

PART NO 60-7 IS ca 
• • 60-9 IS CS2A.C.5211 

• 60-9 6 056 
• 60-10 6 CSR 

• • 60-11 IS C44 4.0 4411.C440.C•40 
• 60-12 IS C53 

• • 60- IS 15 011 
• - 60-119 IS Cl? 
• • 60-121 Is c12 

-  

TURRET 1919ITCOI SET TRIO SIEUECTI 
COILS FOR CooMINEL OCRI120 

LIB 1 

L 16 
+PO 

47k 

6AG5 
R.F AMP 

RF UNIT 30-22 

 r; .00 IICCPC TENSORIAL 

6J6 
osc S MIXER 

L14 1 

1  

4700 13-31 

220•1* 

22001 I 

'; LIS 

140 -13 
AUDIO OUTPUT 

SPEAKER TRANSFORMER 

• 
o 
o E CIO 

.005 

- - , 

- 

e F•23.11 MC 
L I 

I I-

I : 

I y  

_11 

6V6 - GT 
AUDIO OUTPUT 

340 

3 

4 

90. 

S044 
4044. 200! 

c.. c12 
RIO 
3110 I 

2. 

SHARP 
TUN INS 

4700 

120 - -

2 

i3 
Y 

157 

+140 
• 

R12 
4.7X 

CIS 
.02 

280+ T 

RIS 
100k 

je C14 
. 01 

330X 

eAV6 

AVM) 
111.1PL WIC 811 

CI7 
Opt 

1•0+ 22K 

22K 
R19 

2 1R/119 
2 CIS 
, .005 

470k 

470k PIS 
1111 330k- 5% 

•IAPFONL-_ _ 3,04 

1111011- 5% 
RIA 

AD+ 

6AL 
RATIO DETECTOR 

30+ 

5 
1000018 

2 
50• 

ce3 250X 

»00 AUDIO TAPIR 
20-94  

Or 

BARE 163 

WHITE - REO 

10 K 
827 

>  
WHITE- BLACK 

611UB 

III VIDEO IP 

44%. 
100 
829 

140-12 
POWER TRANSFORMER 

1171 - 
L ON- OFF 

CIN0 

* GAGS-64UB 

2•4 VIDEO IF 

F•25.7840 

00 2  

C 

4 + 

R32 
leo 

40 

30-24 

82 
1133 

WHITE 
• 1FAM •NIA•• 

c se j_ 
330 600-55.4tinif0t 50001  C2 50007 0 

3P331 

NOTE °1 599 F 

SPEAKE RFI EL D • 
Trei./114 C•7 

RECTIFIER 

POWER 
Su • - 6 

• 4 90" 

5001 

• CS A 
40,1 

9001 4501 

404015g CONTROL 

COIL 
FOCUS 

C53 

4040 390 + 1_11( .002  

.005 

003 

C411 582 

  Ree.23 vnERT14°O.SeC 

62 

TRANSFORMER 

 07 
5.3! - 1. 2 

11.31.- 1 24 

) Ole 1431 - 6.15A 

LQUI1C0 Tuer[ 
11.1052 

efeà 

NOTE I 

SPEAKER FIELD CAN BE REPLACED 
BY 140-3 CHOKE ON Pm SPEAKERS 

NOTE 
ALL VOL/AGE READINGS TO SE 
I MEASURED WITH &LI- RECEIVER 
CONTROLS IN FULL COUNTER - 
cocKHISE POSIT1DN• 

20-24 
VERT 
SPEED 
CONTROL 

ALL RESISTANCE VALUES IN OHMS 

• 1000 
14 • 1.000,000 

ALL RESISTORS ARE 1/2 WATT. 

UNLESS OTHERWISE NOTED 

ALL CAPACITANCE VALUES LESS 

THAN ONE IN MICROFARADS 

a GREATER THAN ONE IN 

MICRO-MICROFARADS UN-

LESS OTHERWISE NOTED 

ON SOME WOCŒLS 6A05 - 6805 USED 

JOOK 
R79 

100•1 

ES ! 
C36 

VERT 

LINEARITY 
20-6 

5000 
C25 

12BH7 
VERT SWEEP osc 

VERT SWEEP OUTPUT 
ISO-S 

VERT SIZE 

,JA., 1 
2.5M 

TTL 
30.26 

010-9 
VERT OUTPUT 
TRANFORmER 

00+ 

3041 

5000 
C30 

30-47 
RATIO DETECTOR 

COIL 
4 3 me 

- - ' 
100X 
WIN*  
821 

 WV%  
02 

;C711 

6CB6 
VO or 

7 

5400 
5101 4 

1005 
C139 

6A65-6AU6 10 

3,4 VIDEO IF C3T-

F • lea c 
2 

a 142 • 

1,2 

20 
BA 

6 
142+ 

3054 

5000 
033 

5C000 

30-11 
6AL 5 

2 
VIDEO DETECTOR 

390 

6Au6 
RATIO DETECTOR 

DRIVER 

711C .02 
ik 
Rt3 ez° 

$22 

C87 
100 

8200 
8100 

cos 
35 ; C•188 
so .col ,47. 

ROE 090 

1245-, 
75-

• 

C21 
39 

I'-
#24 
47 

47 

L 
rfl„, 

R25 
3381 

lotaNtUsa 
coatria0i. 

8211 
290X 

C22 

R117 elle 
100 X 

178P4A 
KINESCOPE 

+ 350 X 

30-45 
4.5 MC 
SOUND 6ACT 
TAXI-OFF VIDE 0 
C°41- TELLDW AMPLIFIER 

T-30-56 

47 176+ 

ORANGE 843 
30-54 no 4 

30-4M • 
5000 f e Mc 
C40 

IF 039 

F+03.7 MC 

I 754 

otay 
o OSCO 

042 
&2k 
544 

C44 
01 R35 

NW^  _L we.. ioo ioo 3000 100 
/134 'T 'ff.° Au 035 n 0 

C311 1 

• •••••• 
1 C32 640K I L s I -I 6 1 

o.i R39 1 1 6110 X, 
20-5 .14. 1 , , R40 ,... _ 
2 3 M v , .• ; 

FRINGE AREA 5 i 6AL5 
AGC CONTROL- ON SOME MODELS ONLY) • C 

107 
1 K 

PSI R4t 
39K 6 V471C 

C - iv/ 43 

.01 
C4I 

6ALS NOR PHASE DETECTOR 044 
7 4 - 005 

390 D▪ Z5 

6806 
HO* 

SWEEP OUTPUT 

450V+ 
WAN 

R7S ESN 7 - CT UM 100k- 1W 
5.6K HOP SWEEP OSCILLATOR R64 R so 

iw 10•1,450I 

3900 
x•xC59 

C SO 
.05p1 

2 

3 
12+ 

320 

R74 

330 
OBI 013 R49 

• • 120 

o - 

*OK 
R73 

711 
1172 

5 
>cm 

270 

4709 

itTOK R5 R71 11 

20.59 
HOP SPEED 
CONTROL 

VERT DEFLECTION 
10w/ 1000 YOKE 

450X  C44c R90 140-122 

C•RDI_ 

▪ WIEN 35 IS USED P,N' 2 IS 
DISCONNECTED FROM GROuNO 
490 833 BECOMES 47 OHMS 

P405 DRIVE 
23-280 

e 

160 

15K 

25+ 

SO-30 
MO 

R46 
+3401 *44A 

es.• 

22X 47, 
5. 
1145 

C444 

10AX 
4501 

20-sa 
790" TAP 
•T ESC)", 
CONTRAST CONTROL 

847 
22K 
z• 

551 
5.46 
I. 

,20* 

Rt7tSt 
?Ye 

4.7 II 

221II 
1854 130+ 

C45 

20 CAM 
ow raw 
i00-154 

OM 
4700 

552 
54X 

553 
3.111( 

• 
2 Rs L•••• 

270K 
-R10 93+ 

11•11 12 AU7 
2900 

O C 771[11011111 
SYNC CLIPPER 

AINFLMIER 

5-

.of 

1111KI__T  Et 
RI13 CM 

125u7 
SYNC 

aaptinER SPUTTER 

CLIPPERDr s 

4-5 
100K 6 9 71 47K teK. 
#110 62 R95 1194 1797 

h •I36 v 
«0 -Lr 
C71 3.3k 

R67 

ISO-
HOR OUTPUT 

377V TRAN▪ SFORMER 

.04 
CAM 

1511 1 42 

=Cie 

'Be  0 
1474. 
E 

183-0T sEcOmo 
8016 mot 

V SECT 

DO NOT 

MEASURE 

 _.-7u2E- 250 MILLS 

0 4 

o 
gs 

s!$ 

CTS 
MC 600 

0.1 

»OR LINEARITY. 

650+ 

C70 C71 
.035 

MO V. 1000v. 

3404 6W4 
5 woe CIAMPIIR 

CS 

• 07.11 
Z Z . 1 

390+ 

- 

4711F 
094 

koo- ME 
NOR. OEPL 
mkt 

MODELS 17T22, 1708, 2217, 
22D17, Ch. 2217 Code 77  

L
-
9
 
3
9
V
d
 A
l
 1
V0
31
1 
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2120111 
U19 

LIE I 

TORREY Min» Armen mice 
COILS FOR cHANNEL COMO 

_ -‘ 

3900 

47K 

6 AG 5 
ILF AMP 

120 

HI 

R F UNIT 30-22 

1, I 
I , 6J6 

Km I ; Li3 OSC A IIIxER 
i 4 

ii I I score ... 
1 100 TERANNAL , 

LI4 

1 I  
14 

b200 I 

I 1 

I ) 1 

LAI ,0 J-1 y ' T 
v 

L 

1-31 

mg+ 

a 
404 

a 

001; 

!el 

Lie 

140 -13 
AUDIO OUTPUT 

SPEAKER TRANSFORMER 

a 
• 

.005 
=it 

Ci0 

11 ,0 
39 0 

E1  

I 
,1423 6 MC 
L 1 

-.-- 1114ARP 
TUNING 

4700 

- 

t • 

6V6 - GT 

AUDIO OUTPUT 

340+ 

3 211104, 

3 

5071 

40.4 200! 

470K 
RI l 

GIS 
.02 

• 

7  v60 RiS 150+ 

150+ 1 
i005 5• 

4- 140 
• 

512 
4.714 

ci4 
»lc .0.3 

R IS 
3305 

Gen 

41,010 
A MPL PIE 11 

ci7 
I pf 

Ri3 
3305- 5% 

110K- 5% 

140• 

03+0+ 

L25 

22K 
Ri 

IM. 5 

RATIO DETECTOR 
604 
7 

5.9 5 2 
155 4000014 

023 250 If 

3900 Au010 TAPER 
20-94  

641.16 

IN VIDEO I 

2 
BARE 1.45- 1, 

WHITE- RED 

10 K 

927 

5 134+ 

41 30-44A 
It 

5000 
C24 

• 64G5 -6 AU6 

2.4 VIDEO IF 

/4 85.711C 

loo 24 

I0 
C215 

532 
IRK 

4+ 

140 

30 24 

02 
553 

140+ 

30-1 

C30 

 *WO.  

30-47 
RATIO DETECTOR 

COIL 
4.5 14c 

6400 
5101 

3110+ 

I 171+. 

ICI 

00I( 

521 

OZ 
ere 

6CB6 
4 VE0II 

CIS 

64 Ué 

RATIO DETECTOR 

DRIVER 

1504 

150+ 

7450 

.02 

K 543 020 

11200 
7 5100 

• 64C45-64U6 10 

3,4 VIDEO IF 

P er-9 
F • 1.6111 

536 

5 3044 

142+ 

5000 
C3) 

so oo 
  034 

WRITE- BLACK 
WHITE  

C3111 330 
5000; 530 

i 00 
529 

140-I2 
POWER TRANSFORMER 

1171, - 11.0•• 

ON- OFF 
ON 

 0 Y 
4.3! i.2 

 o T 

2(00-17E 
440Te R1414 F 
SPEAKER 

204 
FIELD FOCUS 

SU • - o'\ 1 5g CONTROL 
PO4rEst 
RECTIFIER b40-420 c44 

FOCuS 
410+ r COIL 

1131. - 1.24 

ie 412 

  UT. - S. 14 A 

1.QUICIEGE_TUIEG 

€.37 

r_ 194P44 

tEàa 

81-

f  

CS? 330 
5000 531 

5000 
025 

IOC 
R34 

20-5 
8.5 AI 

0•7 FRINGE AREA 6 L-
K.002 AGC CONTRCL- ON SOME YODELS ONLY) 

5000 
031 

o 

 4"404,  
100 5000 
539 C35 

X 

032 4110K I 
0.1 1134 

390+ 
053 

40st 4(4,11 P g 

5001 4501 7 005 

2 f s C49 . 
or 

500,.. f C54 12 ,1 a 
Ilia Sv 

NOTE *1 

SPEAKER FIELD CAN BE 
REPLACED BY 140.3 CMOKE 
ON PM SPEAKERS 

EuEorRotyrics 

PART NO 40-7 73 C17 
• • 40-4 IS C5t.A.C.5211 

60-9 6 CS4 
40-10 6 C54 
00-11 IS C44 4,C4411,C440,0441) 

• 60-12 IS 053 
• 110-15 15 cu 

$0- III iS ET? 
GO- 121 Is 012 

20-24 lu 

SPEED 
CONTROL 

ALL RESISTANCE VALUES IN OHMS 

K • 1000 

14 • 1,000.000 

ALL RESISTORS ARE WATT, 

UNLESS OTHERWISE NOTED 

ALL CAPACITANCE VALUES LESS 

THAN ONE 19 1111CROFAR ADS 

GREATER THAN ONE IN 

MICRO -MICROFARADS UN - 

LESS OTHERWISE NOTED 

ON SOME 3400EL 6AG5-6BC5 USED 

42 14 
R 92 

42 F 
54 3 140-4 

VERT OSC 

TRANSFORMER 

10 

100A. 

ES!  ) 
• 

Est 

VERT 

LINEARITY 
20-4 

12BH7 
VERT SWEEP OSC 

VERT SWEEP OuTPuT 
t0-5 

VERT SIZE 

IIIIT 
7 

.1. 1 
2.551 

MO- 9 
VERT OUTPUT 

TR AVFORMER 

30-26im 

I0,ef 
450,4 
044C 
0441) 

• WHEN 6405 IS USED PIN 2 IS 
DISCONNECTED FR0111 GROUND 
AND R33 BECOMES 47 OHMS. 

NOTE 
AU. VOLTAGE READINGS TORE 
MEASURED WITH ALL RECEIVER 
CONTROLS IN FULL COUNTER-
CLOCKWISE POSITION. 

R75 
5.65 

3900 
•IITC59 

C60 
.0 5e.4 

044 
005 

005 
1.304T CO. 

CAI 

30-11 

1 7+ 
ISO .001 
RI 040 

t 6A1.5 
VIDEO DETECTOR 

I 75-
E45- 5 

3 

040t-• 
5000 • 

30-•9 

1.05.7 NC X 

R311 
WiP•V‘ 
100 

120 
C34 7 

1 
4110K. 
540 

4 

C21 
39 

 If--
524 
47 

47 

[4. 
7 

520 
33« 

100K 

112 
240K 

MODELS 22D19, 2219 
Ch. 2219, Code 77 

11514aNIGNITe 

R1117 
1005 
WAY.  

4- 340 â 

30-44 
4.5 MC 
SOUND 
TAKE-011F 

COIL YELLOW 
30.56 

47 174+ 

ORANGE 543 
30-54 120 4 

• 

5  e w 3044 
_C39 00".GRA•00Y 1 

Y  C42 

R4I 5111.42=45ca411:1, 

39F V -17.1  

IR 

C43= 
1M - 2i1 , 

147+ 

542 

4 154 

3 

6 A C7 

VIDE 0 
ANPLI FIER 

30-30 
340 e 

PURPLY.... 
545 ad 
R444 

•  27« 
•• 

• 

22K 
5 4r 
R45 

C444 

100 
4304. 

547 
225 
Z• 

R51 
BAK 
i• 

40-14 
750.n. TAP 
AT 250 
CONTRAST CONTROL 

GALS 

A C 

.01 
041 

GALS NOR PHASE DETECTOR It 
7 4-

390 . 01 2 1 • 
1142 055 5 3+ 

C 

659/7- OT 
NOR SWEEP OSCILLATOR 

605 

32 

3 
12+ 

1.55 
R74 

VERT DEFLECTION 

1000 YOKE 
RIO 30-52 

120+ 

5 

O-

R72 

330 
061 

IT 

Irt4/ 1 
R44 

!0)..4,450. 
570 

C449 

0113 569 
ISO 120 

4TOK 
PSI 

6006 

NO5 
SWEEP OUTPUT 

120+ 

>CCU 
t70 

71, 470« 

11709 RIO Ti  

20-911 
NOR SPEED 
CONTROL 

HOR DRIVE 
25.11110 

S 

RI1 

7 X 
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GENERAL DESCRIPTION 
The information contained in this service RL 

covers the catalog 133 except for the record 

changer. Refer to 57 RL 539 for service informa-
tion on the 100.211 - 20 intermix model record 
changer. 

The catalog 133 is a combination, a console type 
television using Chassis 100.107, AM-FM radio 
using Chassis 100.043 and record changer 100.211-

20. Television Chassis 100.107 utilizes twenty-two 
tubes solely for reproduction of the visual and 
aural portions of the television broadcast. The 
AM-FM tuner chassis 100.043 employs 5 tubes in 
specially designed, high sensitivity AM-FM receiv-
er circuits. A heavy duty transformer and three 
rectifiers tubes, located on the 101.107 chassis, 
provide power for operation of all stages. 

The circuit features of this receiver include a 
high gain R. F. tuner which is noted for its stabil-
ity and rugged mechanical construction, an inter-
carrier sound system which is free from distortion 
normally caused by oscillator drift, automatic fre-
quency control of horizontal sync system, " keyed" 
automatic gain control, and retrace line suppres-
sion. Exceptional sensitivity is achieved by a thor-
oughly stable and A.G.C. controlled R. F. amplifier 
and four stages of I. F. amplification followed by a 
two stage broad-band video amplifier. Another im-
portant feature is the compactly designed and tun-
able built-in antenna. 

Remarkable picture stability and immunity to ex-
ternal interference are achieved by use of the new 
"keyed"type of A.G.C. system which also mini-

mizes the " flutter " effect caused by passing air-
planes. 

Suppression of retrace lines by an ingenious cir-
cuit arrangement further contributes to ease opera-
tion of the receiver. This highly desirable perfor-
mance feature permits a wide variety of picture 
brightness and contrast control settings without ap-
pearance of retrace lines. 

SPECIFICATIONS 
POWER REQUIREMENTS  

117 Volts 60 Cycles 
Television  220 Watts 
AM-FM Radio  145 Watts 
Phonograph  160 Watts 

Ainther feature provides for illumination of in-
dicator lights to indicate the section of the receiver 
that is in use. The light above the channel number 
escutcheon is illuminated when receiver is t,eing 
used for TV operation. When using the AM radio, 

a light below the dial scale turns on and when the 
FM radio is in use the light above the dial scale 
will glow. Another light located at the base of cab-
inet is always on whenever any part of the receiver 

is in use and is the only one lit when the record 
changer is being used. 

Orderly and well spaced arrangement of all com-
ponents on a generously proportioned chassis pan 
permits easy access to all circuits for measure-
ments and analysis. 

FREQUENCY RANGE 

Television---channels 2 through 13. For channel 
frequencies, see table on.page 3. 

Radio 
Standard Broadcast -(AM)  
Frequency Modulation (FM) 

540-1600 KC. 
88-108 MC. 

SPEAKER 

Type Size 
P.M. Dynamic 6"x 9" 

PICTURE SIZE  

Height Width Viewing Area 

(at widest point) (sq. inches) 
11" 91.6 

V. C. Imped. 
3.2 ohms 

ANTENNA INPUT IMPEDANCE 

72 ohms 

BUILT-IN ANTENNA  

High " Q" dipole with tunable matching stub. 

R. F. TUNER 

Fixed coil and selector switch type construction. 
All components are easily accessible for servicing 

" KEYED " AUTO MATIC GAIN CONTRO L 

Outstanding new development; minimizes " air-
plane flutter"; reduces contrast variation when 
changing from one channel to another; increases 
immunity of sync system to external interference. 

INTERMEDIATE FREQUENCIES 

AM Sound  
FM Sound  
TV Sound Carrier 
Picture Carrier  
I. F. SYSTEM 

455 Kc. 
10.7 Mc. 
22.25 Mc. 
26.75 Mc. 

AM--- One stage (two tuned transformers) 
FM--- Two stage (three tuned transformers) 
TV --- Four stage (stagger tuner) for composite 

signal and two additional stages for inter-
carrier sound. 

HORIZONTAL SYNCHRONIZATION 

Automatic frequency control and " keyed"A.G. C. 
provide excellent picture stability and noise immu-
nity. 

VIDEO AMPLIFIER 

Two Stage — broad bann. 

RETRACE LINE SUPPRESSOR 

Eliminates retrace lines thruout the normal range 
of picture brightness and contrast. 

FOCUS DEFLECTION 

Magnetic Magnetic 

HIGH VOLTAGE POWER SUPPLY 

"Fly-back"type. Completely enclosed in a shield-
ed compartment. Removal of H. V. compartment 
cover automatically opens interlock to disconnect 
receiver power cord. 

SENSITIVITY 

Antenna to Picture Tube Grid Sensitivity— To make 
this measurement, connect negative terminal of 
volt battery to A.G.C. line, and positive terminal 
of battery to chassis. Also, set Contrast control to 

maximum clockwise position. Connect an A.C. 
vacuum-tube voltmeter betwen picture tube grid 
and ground, and place a . 005 microfarad condenser 
across the same points. 

Inject R. F. signal (modulated 30% at 400 cycles)at 
antenna terminals, using signal whose frequency 
corresponds to the center frequency of the selected 
channel, and adjust Fine Tuning control for maxi-
mum output. Generator must be connected to an-
tenna terminals with a 22 ohm carbon resistor in 
high side lead to simulate proper impedance 
match. 

Input signal required to produce standard output of 
7.07 volts A. C. (r.m.s.) at picture tube grid is in-
dicated in the following table. Since a fixed bias of 
1-1 volts has been applied to the A.G.C. system in 
order to provide a reference level for these mea-
surements, it will be understood that the sensitiv-
ities specified here are not intended to indicate the 
full capability of the receiver, but merely serve as 
a convenient basis for determining proper opera-
tion. 

Low Band Average — 25 microvolts 
Range — 10 to 40 microvolts 

High Band Average — 40 microvolts 
Range — 20 to 80 microvolts 

Detector to Picture Tube Grid Sensitivity — To 
make this measurement, remove 6AU6, 4th Video 
I. F. tube (V - 10) and set Contrast contol to maxi-
mum clockwise position. Inject a 400 cycle (audio) 
signal across 6800 ohm video detector load resist-
or. In order to produce the standard output of 7.07 

volts A C. (r.m.s.) at the picture tube grid, the in-
put signal at the detector load resistor will be ap-
proximately . 07 volts A. C An A. C. vacuum-tube 
voltmeter must be used fc,r these voltage measure-
ments. 

Television Sound System Sensitivity —Inject 4.5 
megacycle frequency modulated signal (400 cycle 
modulation with 74- Kc. deviation) across video de-
tector load resistor and measure output at speaker 
voice coil. An input of 2200 microvolts will pro-
duce approximately 500 milliwatts or 1.26 volts a-
cross speaker voice coil. 

A.M. Sound System Sensitivity — Inject a 1000 Kc. 

signal (modulated 30% at 400 cycles) at (high side) 
connection lug on antenna section of gang condenser 
Connect generator to this point through a . 01 mi-
crofarad condenser. Tune receiver to 1000 Kc. 
signal. An input of 75 microvolts will produce ap-
proximately 500 milliwatts or 1.26 volts across the 
speaker voice coil. 

F.M. Sound System Sensitivity— Inject 2 98 mega-
Cycle frequency modulated signal (400 cycle modu-
lation with 22-} Kc. deviation) at pin 8 of 12AT7, 
F.M. R.F. Amplifier tube (V-26). Connect genera-
tor to this point through a 300 ohm resistor. Tune 
receiver to 98 Mc. signal. An input of 35 micro-
volts will produce approximately 500 milliwatts or 
1.26 volts across speaker voice coil. 

MODEL 133, Ch. 100.107. 
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TUBE COMPLEMENT 

TUBE TUBE 
NO. TYPE FUNCTION 

TELEVISION CHASSIS 
(25 Tubes, Including Rectifiers) 

VI 6AU6 1st Sound I. F. Amplifier (TV) 
V2 6AU6 2nd Sound I. F. Amplifier - 

Limiter (TV) 
V3 6T8 Dynamic Limiter - Sound Dis-

criminator - Sound Amplifier 
V4 6V 6GT Sound Output 
V5 6AG5 R. F. Amplifier 
V6 616 Oscillator - Mixer 
V7 6AU6 1st I. F. Amplifier (TV) 
V8 6AU6 2nd I. F. Amplifier (TV) 
V9 6AU6 3rd I. F. Amplifier (TV) 
V10 6AU6 4th I. F. Amplifier (TV) 
V11 6AL5 Detector - D. C. Restorer 
V12 6AU6 Video Amplifier 
V13 6C4 Cathode Follower 
V14 6K6GT Video Output 
V15 12LP4 Picture Tube 
V16 6AU6 Keyer A. G. C. 
V17 12AU7 Sync Clipper - Phase Splitter 

TUBE TUBE 
NO. TYPE FUNCTION 

V18 6AL5 Horizontal A.F.C. - Phase 
Detector 

V19 12AU7 Horizontal Scanning Multi-
vibrator 

V20 6BG6G Horizontal Scanning Output 
V21 1B3/8016 High Voltage Rectifier 
V22 6W4GT Horizontal Damping 
V23 6X5GT Rectifier 
V24 5U4G Rectifier 
V25 6SN7GT Vertical Blocking Oscillator-

Vertical Scanning Output 

AM-FM TUNER CHASSIS 
(5 Tubes) 

V26 12AT7 (FM) R. F. - (PM) Mixer 
V27 6BE6 (AM) Mixer - Oscillator 

(FM) Oscillator 
1st I. F. Amplifier (AM-FM) 
(FM) 2nd I. F. Amplifier - 
(AM) Detector - A. V. C. 

V30 6AL5 Discriminator - A. V. C. 

V28 6BA6 
V29 6BA6 

TELEVISION CHANNELS 81 FREQUENCIES 

CHANNEL 
NO. 

FREQ. 
MC. 

PICTURE CARRIER 
MC 

SOUND CARRIER 
MC 

HETERODYNE 
OSC. FREQ. MC 

2 54 - 60 55.25 59.75 82.00 

3 60 - 66 61.25 65.75 88.00 

4 66 - 72 67.25 71.75 94.00 
5 76 - 82 77.25 81.75 104.00 
6 82 - 88 83.25 87.75 110.00 
7 174 - 180 175.25 179.75 202.00 
8 180 - 186 181.25 185.75 208.00 

9 186 - 192 187.25 191.75 214.00 

10 192 - 198 193.25 197.75 220.00 

11 198 - 204 199.25 203.75 226.00 

12 204 - 210 205.25 209.75 232.00 

13 210 - 216 211.25 215.75 238.00 

CIRCUIT DESCRIPTION 
This receiver is a complete home entertainment 
unit featuring television, AM and FM reception and 
equipped with a three-speed intermix record 
changer capable of playing all of the latest type re-
cords now on the market. 

The television chassis (100.107) incorporates 24 
tubes (including three rectifiers), plus a 121" cath-
ode-ray tube (type 12LP4), and the auxiliary AM-

FM tuner chassis (100.043) contains 5 additional 
tubes. Electrical connections of the AM-FM tuner 

to the TV chassis are effected by a 3 prong plug for 

the power supply and a single prong plug for output 
to the audio system of the TV  chassis. 

Selection of the desired type of reception is ac-
complished by properly positioning the Band Switch. 
This switch is composed of two separate sections, 
Joined by a lever and link assembly. One switch 
section is located in the TV chassis and the other 
section is in the AM-FM tuner. The section in the 
TV chassis switches B+ and filament voltages, and 
also switches the audio amplifier on the TV chassis 
into the appropriate circuit. The section in the AM-
FM tuner switches circuits in that tuner for either 
AM or FM reception. 

With the Band Switch in the " TV' position, B+ vol-
tage is applied to all tubes and filament voltage to 

only those tubes in the TV chassis. 

With the Band Switch in the PEDNO position, fila-
ment voltage is appliedto alItubes in the TV chas-
sis only, with the exception of the 6AG5 R.F. Am-

plifier tube (V-5), 616 Mixer-Oscillator tube (V-6), 
and 6BG6G Horizontal Scanning Output tube (V-20). 
Certain B+ voltages have been removed from cir-
cuits in the TV chassis and the input of the audio 
amplifier circuit is switched to the output of the 
record changer. 

With the Band Switch in the " AM" position, filament 
voltage is applied to all tubes In the AM-FM tuner 
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and all tubes in the TV chassis with the exception 
of the 6AG5 R.F. Amplifier tube (V-5), 616 Mixer-

O scillator tube (V - 6), and 6BG6G Horizontal Scanning 
Output tube (V-20). B+ voltages have been removed 
from certain circuits in the TV chassis and plate 
voltage is applied effectively to only those tubes or 
sections of tubes in the AM-FM tuner used for AM 
operation. 

With the Band Switch in the " FM" position, filament 
voltages are the same as with Band Switch in " AM" 
position. Certain B+ voltages have been removed 
from circuits in the TV chassis and plate voltage 
is applied to all tubes in the AM-FM tuner. 
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CIRCUIT DESCRIPTION - AM-FM TUNER 

This tuner utilizes all 5 tubes for reception of 
standard FM broadcast signals and 3 tubes for re-
ception of AM signals. 

FM RADIO CIRCUIT 

With the Band Switch set to the " FM" position, the 
received frequency modulated signal is fed into the 
cathode of one triode section of the 12AT7 tube 
(V-26A) which acts as a grounded grid F.M. R.F. 
Amplifier. The other triode section of this tube 
(V- 26B) is used for the FM Mixer and its grid cir-
cuit is tuned by one section of the gang condenser. 
The second, third, and fourth grids of the 6BE6 
(V-27) are now tied together and this tube is util-
ized as a triode for the FM oscillator circuit. The 
FM signal is then fed through 2 transformer-cou-
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FIG. 1 BLOCK DIAGRAM 

pled 6BA6 I.F. Amplifiers (V-28 and V-29) 

which provide good overall selectivity and ease of 
tuning. A 6AL5 tube (V-30) is used in a ratio type 
FM discriminator circuit and this stage also pro-

vides A. V.C. voltage which is applied to the grid 
of the first I. F. Amplifier stage. Audio voltage 
developed in the discriminator stage is fed to the 
audio socket on the TV çhassis. A section of the 
Band Switch in the TV chassis injects the audio 
signal across the Volume control. The triode sec-
tion of the 6T8 (V-3) acts as a Sound Amplifier 

and is coupled to a 6V6GT (V-4) sound output tube. 
This stage drives a 6"x 9" P.M. dynamic speaker. 

AM RADIO CIRCUIT 

When the receiver is set for " AM" reception, the 
amplitude modulated signal received by the built-in 
low impedance loop antenna is coupled to the third 

1 tawny. ONI,D1 

  I----

NORIZ 

0A.0.0 

p.c.., rust 

 -1 
(r
 

la
 

1C.
 

0
 

,,t
• 

0d 93D1MfSS V3II 



grid of the 6BE6 tube (V-27)through a tuned antenna 
coupling coil. This tube acts as a Mixer-Oscillator 
for AM operation, the oscillator section being of the 
modified Hartley type. The I.F. signal is then fed 
through one stage of transformer-coupled I. F. am-
plification using a 6BA6 tube (V-28). The grid and 
cathode of the second 6BA6 (V-29) are used as a 
diode for AM detection and development of A.V.C. 
voltage. A.V.C. is applied to the mixer grid and 
the grid of the I.F. amplifier stage. Audio voltage 
developed across the detector load resistor 4400 is 
fed to the audio system in the TV chassis where it 
is amplified in the same manner as was the detec-
ed FM signal. 

eIRCUIT DESC RI PTION — TV CHASSIS 

R. F. CIRCUITS 
This television receiver is equipped with a 
built-in antenna which is capable of providing sat-
isfactory television reception in areas of adequate 
signal strength and where reflected signals do not 
present an abnormal problem. The antenna has 
been designed so that it may be tuned through the 
entire television broadcast band by means of a 
trimmer condenser placed at the end of a stub in 
the built-in antenna transmission line. An anten-
na terminal strip provides a ready means of con-
nectionof transmission line from an outdoor anten-
na, if that type of installation is used. 
The inductance and amount of coupling of the anten-
na input coils is changed by switch sections #282A, 
B, C and D as the Channel Selector switch is 
rotated in order to maintain a constant input im-
pedance to the receiver of 72 ohms. This provides 
maximum energy transfer to the R. F. amplifier 
stage, particularly when interconnection between an 
outdoor antenna and the antenna terminal strip is 
made with coaxial cable of the 72 ohm type. 

A type 6AG5 tube (V-5) is used for R.F. amplifica-
tion and the plate circuit of this stage is tuned by 
varying its inductance. When the Channel Selector 
Switch is in the channel 2 position, twelve R.F. coils 
are connected in series, but each time the Channel 
Selector is advanced to the next channel higher in 
frequency, one coil is shorted out by switch section 
4282F. 

A similar tuning arrangement is used in the grid 
circuit of the mixer stage, which utilizes one triode 
section of a 616 tube (V-6B). The other half of the 
616 (V-6A) is connected as a modified Hartley os-
cillator which injects oscillator voltage into the 
mixer stage thru capacity coupling between adja-
cent terminals of switch sections 4282G and 42821. 
Oscillator tuning is accomplisheC in the same man-
ner as R.F. plate and mixer grid tuning, with the 
addition of a fine tuning control condenser in the 
oscillator plate circuit. 

COMPOSITE PICTURE AND SOUND IF CIRCUITS 

The I.F. picture and sound signals are taken off at 
the plate of the mixer stage and pass thru 4 stages 
of wide-band I.F. amplification using four type 
6AU6 tubes (V-7, V-8, V-9, and V-10). A stagger-
tuned I.F. system is utilized in this receiver and 
correct response is obtainedby properly positioning 

the slugs in five plate coils. A soundtrap is located 
in the  cathode circuit of the 1st I.F. amplifier stage  _ 

(coil 4103 and condenser 4105) and is used to cor-
rectly shape the response curve at the sound I.F. 
carrier frequency. 

All I.F. stages contain plate and grid decoupling 
networks to prevent interaction between stages, and 
all cathode resistors are unbypassed to improve 
stability of the I.F. system. 

DETECTOR CIRCUIT 

Both picture and sound I.F. signals are injected at 
the cathode of one diode section of a 6AL5 tube 
(V-11A). Thir..- stage detects the video signal and 
develops a negative-goingvideo voltage across the 
detector load resistor 4139. It also acts as a con-
verter in producingthe 4.5 Mc. difference frequen-
cy between the 28.75 Mc. video carrier and the 
22.25 Mc. sound carrier. 

VIDEO CIRCUITS 

The video detector output is directly coupled to the 
grid of the 1st wide-band Video Amplifier, which 
uses a 6AU6 tube (V-12). This stage amplifies the 

composite video signal and also acts as a noise 
limiter. Noise peaks on the negative-going video 
signal drive the 6AU6 beyond cutoff, and are there-
fore not present in the plate circuit of this stage. 

The composite video signal is coupled to the grid of 
a 6C4 (V-13) connected as a Cathode Follower. The 
output is taken off the cathode of this stage and pro-
vides a more stable sync signal for control of the 
horizontal and vertical sweep circuits. 

A second stage of wide-band video amplification 
provides a video signal of sufficient strength to 
drive the 12LP4 picture tube grid. The Contrast 
control is located in the cathode circuit of the 
6K6GT (V-14) video output stage and effectively 
regulates the amount of degeneration of this stage. 

KEYED A.G.C. CIRCUIT 

the plate of the 6AU6 Keyer A.G.C. tube (V-16) 
returns to ground thru a winding of the Width 
coil 4225 and the A.G.C. load resistor 4151, 
thus plate voltage is applied to this tube only during 
a horizontal output pulse. During the interval of 

this pulse, an amount of plate current will flow 
thru the keyer tube determined by the grid voltage 
being applied to the tube. Since the grid is direct-
ly coupled to the 1st video amplifier plate circuit, 
the negative voltage developed across the A.G.C. 
load resistor during keyer tube conduction will 
vary directly with the amplitude of the signal a-
cross the video detector load resistor 4139. The 
time constant of the A.G.C. filter network is approx-
imately . 01 seconds, which is high enough to com-
pensate for signal strength fluctuation or " beating' 
action caused by passing aircraft. 

Noise immunity of the circuit is further improved 
by keeping the grid of the keyer tube biased beyond 
cutoff at all times except during a positive-going 
sync pulse. 

Filtered A.G.C. voltage is used to control the gain 
of the R.F. amplifier stage and the first three I.F. 
amplifier stages. 

D.C. RESTORER CIRCUIT 

The output of the 1st Video Amplifier contains both 
a.c. and d.c. components of the composite video 
signal, but a.c. coupling between this stage and the 
cathode follower stage results in a loss of the d.c. 
component. Restoration of this d.c. component 
must be accomplished just before the video signal 

is fed into the picture tube in order to maintain the 
black elements of the picture at a constant level. 

One diode section of a 6AL5 tube (V-11)3) is used 
as a D.C. Restorer to develop a positive voltage 
across resistor 4170 which varies with the average 
level of the negative-going video signal. This bias 
voltage is fed to the picture tube grid to maintain 
the proper level of picture brightness. 

TV SOUND CIRCUITS 

The 4.5 Mc. difference frequency between the 26.75 
Mc. video carrier and the 22.25 Mc. sound carrier 
is separated from the composite video signal at the 
output of the video detector and`fed thru two trans-
former-coupled stages of sound I.F. amplification 
using two 6AU6 tubes ( V - 1 and V-2). The cathodes 
of these tubes are operated at approximately +160 
volts to improve power supply regulation. The 2nd 
Sound I.F. Amplifier also acts as a grid leak limit-
er to clip unwanted AM interference. 

Further limiting action of the positive portion of the 
4.5 Mc. sound signal is accomplished using one di-
ode section of a type 6T8 tube (V-3). The two other 
diode sections of this tube are connected in a con-
ventional ratio-type Sound Discriminator circuit. 

This circuit performs the function of converting 
the constant amplitude FM signal to a varying am-
plitude audio output. Sound output is thus obtained 

from an appropriate coupling network connected to 
the tertiary winding of discriminator transformer 
426. 

The audio signal is fed thru section 443A of the 
Band Switch and is coupled to the triode section of 
the 6T8 tube thru the Volume control. This sec-
tion of the 6T8 acts as a Sound Amplifier and feeds 
the audio signal to the 6V6GT (V-4) sound output 
stage. The output of this stage drives the P.M. dy-
namic speaker. 

COMFOSITE SYNC CIRCUITS 

A portion of the composite video signal is removed 
at the output of the cathode follower stage to con-
trol the horizontal and vertical sweep systems. The 
Signal is first injected into the grid of one triode 
section of a 12AU7 (V- 17A) acting as a Sync Clip-
per. The tube is operated at low plate voltage and 
is self-biased by grid resistor 4188. Plate current 
flows only when the most positive portion of the 
video signal is present at the tube grid, namely dur-
ing the horizontal and vertical sync pulses. Plate  

current saturation is reached with a further in-
crease in signal, thus clipping the tops of the sync 
pulses and removing any undesirable interference. 

The sync pulses are directly coupled to the grid of 
the other triode section of the 12AU7 (V- 17B) which 
acts as a Phase Splitter. Positive-going sync 
pulses are removed at the plate of this tube and 
negative-going pulses are removed at the cathode. 

Both types of horizontal sync pulses are used for 
A.F.C. control while only the positive-going ver-
tical pulses are used in the vertical sweep circuit. 

VERTICAL SWEEP CIRCUITS 

Positive-going vertical sync pulses from the out-
put of the Phase Splitter are integrated in the In-
tegrator Coupling Unit 4262 and are used to con-
trol the frequency of a conventional type Blocking 
Oscillator. This oscillator utilizes one triode seo-
tion of a 6SN7GT tube (V-25A) and its free-running 
frequency is determined by the condenser and re-

sistor components (including the Vertical Hold Con-
trol) in its grid circuit. The sync pulses are im-
pressed at the tube grid just before the oscillator 
would normally trigger and are of sufficient ampli-
tude to drive the tube to conduction and cause the 
oscillator to lock- in at the sync frequency. The 
output of this stage is controlled by the Height po-
tentiometer. 

The Blocking Oscillator drives the other section of 
the fiSN7GT (V-25B) which is connected as a ver-
tical scanning output stage. Adjustment of vertical 
linearity is accomplished in the cathode of this cir-
cuit by varying bias and thus changing the plate 
current operating point on the portion of the tube 's 

non-linear characteristic curve. Sawtooth current 
wave output is applied to the vertical deflection 
coils thru the Vertical Output transformer 4278. 

RETRACE LINE SUPPRESSOR CIRCUIT 

A portion of the voltage pulse across the vertical 
deflection coil is reshaped and coupled to the cath-
ode of the picture tube to insure cutoff of the tube 
during the vertical retrace interval. In this man-
ner, vertical retrace lines ordinarily seen with low 

Contrast and high Brightness control settings are 
no longer visible. 

HORIZONTAL A.F.C. CIRCUIT 

An automatic frequency control arrangement is 
utilized in this receiver to improve stability of the 
horizontal sweep system. The two 1800 displaced 
sync pulses from the Phase Splitter are fed to the 
6AL5 (V-18) Horizontal A.F.C. Phase Detector. At 
the same time, a pulse of horizontal output voltage 
is taken off one side of the Width coil, is reshaped, 
and its a.c. component is injected into the Phase 
Detector as a sawtooth wave. Any phase displace-
ment between the feedback sawtooth and the horizon-
tal sync pulses will cause the voltages across the 
two diode sections to differ. This will result in a 
d.c. control voltage injected at the Horizontal Scan. 
ning Multivibrator grid which will change Multivi-
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bpeed in a direction to bring its frequency 
"in step" with the incoming horizontal pulses.This 
bias voltage will be proportional to the amount of 
phase shift between the comparison voltage and 
the sync pulses and its polarity will depend on 
whether the sawtooth voltage leads or lags the sync 

pulses. 
HORIZONTAL SWEEP CIRCUITS 

The d.c. control voltage from the output of the 
Horizontal A.F.C. Phase Detector controls the fre-
quency of a conventional cathode-coupled Horizon-
tal Scanning Multivibrator, using a 12AU7tube 
(V-19). Coarse frequency adjustment of the multi-
vibrator is obtained by varying the position of the 
slug in the Horizontal Lock coil #202, while fine 
frequency control is accomplished using the front-
panel Horizontal Hold potentiometer #208. 

Horizontal leltivibrator output is used to drive a 
6BG6G (V-20) horizontal scanning output stage. 
The plate circuit of this stage is fused to protect 
transformer #222 and kill high voltage in the event 
the 6BG6G or the high voltage rectifier circuit 
draws excessive current. Signal level to the hori-
zontal output tube is controlled by means of Hori-
zontal Drive control condenser #212. The sawtooth 
current wave output of this tube is applied to the 
horizontal deflection coils thru the impedance 
matching Horizontal Output transformer. A portion 
of the transformer secondary is shunted by the 

AM-FM 
FINE TUNING 
CONTROL 

(outer knob) 

Use to tune receiver 
to desired station af-
ter BAND SWITCH is 
set to either " AM"or 
"FM" position. 

ON-OFF 
SWITCH & 
VOLUME 
CONTROL 
(small knob) 

Use to turn 
receiver on 
or off and 
to adjust 
for desired 
sound vol-
ume. 

BRIGHTNESS 

CONTROL 
BAND SWITCH 
(large knob) 

Set for desired type 
of reception. Starting 
from extreme clock-
wise position and 
turning counter-
clock wise, the four 
settings are: (Tele - 
vision); (Phonograph); 
( "AM " Radio); and 
("FM" Radio). 

Width coil which adjusts picture width by control - 
ing horizontal output current waveshape 

The 6W4 Horizontal Damping tube (V-22) is con-
nected across the transformer secondary to damp 
out oscillations created during rapid retrace of the 

sawtooth current wave. This circuit provides con-
trol of horizontal linearity and also uses some of 
the inductive kickback voltage to supply additional 
B+ for the horizontal and vertical sweep systems. 

HIGH VOLTAGE POWER SUPPLY CIRCUIT 

High voltage is obtained by using the inductive kick-
back voltage induced in the Horizontal Output trans-
former during the retrace period. This kickback 
voltage is produced in the primary winding of the 
transformer and is increased by autotransformer 
action before being applied to the plate of the 
IB3GT/8016 High Voltage Rectifier tube (V-21). 
Filament voltage is obtained by a loop of wire a-
round the transformer. The output of the rectifier 
(approximately 9,000 volts) is filtered and applied 
to the hig voltage anode of the picture tube. 

LOW VOLTAGE POWER SUPPLY CIRCUITS 

The low voltage power supply provides heater and 
plate voltages for all stages except those portions 
supplied by the high voltage rectifier and horizon-
tal damping circuits. A sturdy power transformer 
#239 supplies plate voltage to a 6X5GT Rectifier 
(V-23) and a 5U4G Rectifier (V-24) and also con-

RECEIVER CONTROLS 
AM-FM 

COARSE TUNING 
CONTROL 

Has same effect as 

AM-FM FINE TUN-

ING control except 

that tuning is faster. 

TELEVISION 
FINE TUNING 
CO NTRO L 

Use to tune in station 
after CHANNEL SE-
LECTOR is set to de-
sired channel. See 
next page for com-
plete description of 
tuning procedure. 

FIG. 3 OPERATING CONTROLS 

HORIZONTAL 
HOLD 

CONTROL 

Adjust so that picture 

is stationary and does 

not move horizontally 

or break up into black 

and white streaks. 

Adjust for picture 

brillance. Re-adjust 

after setting CON-

TRAST control. 

CHANNEL 
SELECTOR 

(outer knob) 

Set knob so that it 
points 'o desired tele-
vision channel. Then 
useTELEVISION 
FINE TUNING contrci 
to tune in station. 

TONE 
CONTROL 
(small knob) 

Adjust for 
most plea-
sing tone. 
To in-
crease 
bass em-
phasis turn 
count er-
clockwise. 

CONTRAST 
CONTROL 

(large knob) 

Adjust to receive pic-

ture and obtain cor-

rect contrast between 

light and dark shades. 

925 

(6SN7GT 
VERT STOCKING OSC 

VERT SCRIPTING OUTPUT 

09 

tains a 5 volt filament winding for the 51J4G plus a 
6.3 volt winding for the adequately filtered parallel 
filament string. Theoutput of the 6X5GT double-L-
section RC filter supplies the 160 volt B+ buss 
while the output of the 5U4G pi-section LC 

filter supplies the 350 volt B+ buss. A 290 volt B+ 
buss is fed from the low side of the Focus 
coil. Focus coil current is obtained from the 350 volt 
B+ supply and this current is regulated by changing 
the setting of the Focus potentiometer across the 
roil 

The various controls on the receiver may be di-
vided into two classes, Operating and Pre-set. 
Operating controls are those which control pro-
gram selection as well as sound and picture quai-
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ity. All but one of these controls are located on 
the front panel and their functions are indicated in 
Figure 2. The built-in television antenna tuning 
condenser is accessible at the rear of the receiver. 
The Pre-set controls are those which require ad-

justment at the time the receiver is installed and 

they rarely need attention thereafter. There are 

eight of these controls, four of which are located 

at the back of the chassis (see Figure 4). Four 

controls are accessible by removing the Name 

Plate located directly above the 0 perating controls. 

CONTROL ADJUSTMENT PROCEDURE 
Although the pre-set controls have been factory 
adjusted for optimum performance, it is usually 
necessary to make some fine adjustments of these 
controls at the time of installation. 

To gain access to the centering adjustments and 
ion trap, it will be necessary to remove the back 
cover of the cabinet by first removing the built-in 

CHANNEL 
SELECTOR CONTRAST TONE 

TELEVISION 
FINE 

TUNING 

BRIGHTNESS 

6AU6 
1ne LEIMP &Au 

3,1 If AMP 

HORIZONTAL 
HOLD 

1 1 

VOLUME 
OFF-ON 

?-1 

antenna tuning knob and then taking out the screws 
around the rim of the back cover. 

Be sure that locking device (see Fig. 5) used to 
hold the focus coil in position during shipment is 
removed before attempting to reposition that coil 
as described in the following procedure. 

The receiver is now ready for an operation check. 
TV-PHONO-
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TO ADJUST CONTROLS FOR RECE PTION 0 F 
STANDARD BROADCAST 0 R FREQUENCY MOD-
U LAM N STATIONS: 

1. TURN SET ON - Rotate "On-Off Switch and 
Volume " knob clockwise to turn receiver on. 

2. POSITION BAND SWITCH - Set "Band Switch" 
to either its " AM"or " FM"position. Small 
red indicator lite adjacent to corresponding 
dial scale will become illuminated. 

3. TUNE - Use " AM-FM Fine Tuning" control to 
select desired station. 

4. ADJUST VOLUME - Select "Volume"control 
setting for desired sound intensity. 

5. ADJUST TONE - Select " Tone" control setting 
for most pleasing tone. 

TO ADJUST RECEIVER FOR RECEPTION OF 
TELEVISION STATIONS: 

1. TURN SET ON - Rotate the "On-Off Switch 
and Volume" knob approximately turn clock-
wise to turn set on and obtain sufficient 
sound volume during the tuning process. Al-
low several minutes for all tubes in the re-
ceiver to warm up and for circuits to stabil-
ize before attempting to obtain a picture on 
the screen. 

2. POSITION BAND SWITCH - Set "Band 
Switch" to " TV" position. Small red indi-
cator light above channel numbers will be-
come illuminated. 

3. ADVANCE BRIGHTNESS CONTROL - Turn 
"Brightness " control clockwise until picture 

screen is moderately illuminated. The 
screen may remain dark or dimly illuminated 
until ion trap is adjusted as described in 
next step. Should it be noted that a semi- cir-
cular portion of the raster is not illuminated, 
that condition may be disregarded as it will 
be corrected by subsequent adjustments. 

4. ADJUST ION TRAP - The ion trap is located 
on the neck of the picture tube as shown in 
Figure 5 and consists of a magnet held in 
position by metal bands. The magnet iden-
tified by the black band must be in the rear 
position. 

Loosen the clamp screw which secures the 
ion trap to the tube neck. Then rotate the en-
tire trap assembly while sliding it back and 
forth until picture tube screen is illuminated 
to maximum brillance. Reduce " Brightness " 
control setting and repeat this operation to 
assure accurate positioning of ion trap. 

5. ADVANCE CONTRAST CONTROL - Rotate 
the " Contrast' control knob fully clockwise. 

6. SET CHANNEL SELECTOR TO DESIRED 
CHANNEL - The " Channel Selector" knob de-
signates the channel to which the television re-
ceiver is tuned. Set the "Channel Selector" 

knob to a channel on which a local television 
station is known to be broadcasting at the 
time. 

7. FINE TUNING CONTROL - Use the " Tele-
vision Fine Tuning" control (illustrated in Fig-
ure 3) to obtain the correct tuning point for 
both picture and sound. That is accomplished 
as follows: 

a. Turn " Television Fine Tuning" control in 
either direction until sound volume is 
maximum - if sound cannot be heard, ad-
vance the volume control and repeat fine 
tuning. 

b. When the point of maximum sound volume 
has been reached it will be noted that the 
picture has a rragged"or " sawtooth " ap-
pearance or is partially obscured by 
"sound bars" (dark horizontal bars of 
varying width). 

THECORRECTSETTING OF THE 
"TELEVISION FINE TUNING"CONTROL 
is now obtained by turning it away from 
the maximum volume position only far 
enough to eliminate the " sound bar" in-
terference and permit sharp reproduc-
tion of the picture. If an image is 
slightly distorted or tears into a series 
of black and white streaks, reduce the 
setting of the " Contrast" control and op-
erate the " Horizontal Hold" control knob 
until picture appears stable and undis-
torted. 

8. BUILT-IN ANTENNA ADJUSTMENT - If the 
receiver 's built-in television antenna system 
is used, rotate the antenna tuning knob (located 
at rear of cabinet) until the best picture is ob-
tained. It may be possible to find a single set-
ting for this knob which will give satisfactory 
performance for a group of stations. In the 
event that is not the case, adjust the control 
for optimum performance each time the Chan-
nel Selector is rotated to a different station. 

9. SOUND VOLUME - Adjust the setting of the 
" Volume" control by rotating it clockwise un-
til the sound accompanying the television 
broadcast is received at a satisfactory level. 

10. TONE - Adjust " Tone"control setting for 
most pleasing tonal quality. 

11. HORIZONTAL HOLD - Should the picture ap-
pear to move horizontally across the screen or 
break up into a series of light and dark streaks, 
adjust the " Horizontal Hold" control until the 
picture remains stationary. 

If this control must be rotated to the end of its 
range for proper " locking" action, then it will 
be necessary to reset the position of the "Hori-
zontal Lock"control (see Figure 5) for loca-
tion). Adjustment is accomplished by first set-
ting the "Horizontal Hold"control in the middle 
of its range and then changing the setting of the 
"Horizontal Lock " control until picture locks 
in horizontally. 

BAND 
SWITCH 

o 
ict 

VERTICAL VERTICAL HEIGHT 
LINEARITY HOLD 

HORIZONTAL 
HOLD 

FOCUS 

BRIGHTNESS 

FIG. 4 PRE-SET CONTROLS 

12. VERTICAL HOLD - Should the picture roll 
in a vertical direction or appear as mult-
ple vertical images, it will be necessary to 

adjust the " Vert. Hold" control located behind 
the Name Plate (see Figure 4). 

After this adjustment is made, reduce con-
trast until picture is barely visible and check 
setting of " Vertical Hold"control for proper 
picture synchronization. 

13. INITIAL FOCUS - Adjust the " Focus"con-
trol, located behind Name Plate, until picture 
is clearly defined. 

Fuzzy picture may also be due to reproduction 
of poor quality film when station is televising 
a motion picture. Incorrect tuning of receiv-
er, produces a similar effect. Check for pro-
per tuning point as described in step 7. 

14. STRAIGHTENING TILTED RASTER - If the 
pattern should appear on the screen in a tilt-
ed position, loosen the deflection yoke locking 
screw (see Figure 5) and rotate the yoke suf-
ficiently to correct this condition. Be sure to 
re-tighten the screw securely. 

The following adjustments should be made while the 
station is transmitting its circular test pattern. 

15. CENTERING - Before attempting to center 
the test pattern on the screen, be sure that 
the focus coil locking device has been re-
moved. This device is used only for clamp-

ing during shipment; see Figure 5. The pat-
tern can then be readily centered by proper-
ly positioning the focus coil. This is done 
by turning the coil in the desired direction by 
hand. If coil does not move freely, loosen 
wing nuts labeled A and B in Figure 5. 

16. WIDTH - Control of picture size in the hor-
izontal direction is accomplished by means 
Of the " Width" control located on the rear of 
H. V. power supply (see Fig. 5). If abnor-

mally low line voltage makes it difficult to 
obtain sufficient picture width when using the 
"Width " control, then changing the setting of 
the " Horizontal Drive" control may be help-
ful. The " Drive"control is located at the 
rear of the chassis and its setting will affect 

o 

CONTRAST 

horizontal linearity as well as picture width. 

Therefore, after adjusting this control for de-
sired width, it may be necessary to re-ad-
just the " Horizontal Linearity" control as de-
scribed in paragraph # 19. 

17. HEIGHT - Control of picture size in the ver-
tical direction is accomplished by means of 
the " Height" control located behind the Name 
Plate. Height and width adjustments should be 
checked for all transmitting stations to be 
sure that picture properly fills the viewing 
area. 

18. VERTICAL LINEARITY - Improper vertical 
linearity causes the circular test pattern to 
appear condensed on the upper edge of the 
screen and extended on the lower edge or vice 
versa. Adjust for proper linearity by using 
"Vert. Lin. " control located behind Name 
Plate. It may be necessary to re-adjust the 
"Height" control if an appreciable change is 
made in the linearity control setting. 

19. HORIZONTAL LINEAPITY - Improper hor-
izontal linearity causes the circular test pat-
tern to appear condensed on the right edge of 
the screen and extended on the left edge or 
vice versa. Adjust for proper linearity by. 
using " Horiz. Lin."control located on rear of 
chassis (see Figure 5). In event that proper 
horizontal linearity cannot be obtained by ad-
justing this control, then change the setting of 
"Horiz. Drive " control (also located at rear 
of chassis). As width and linearity of the pic-
ture are affected by the setting of Horiz. 
Drive control, it will be necessary to adjust 

this control in conjunction with the Horiz. 
Linearity and Width controls to obtain de-
sired picture width and linearity. 

20. ELIMINATING SEMI-CIRCULAR SHADOW - 

This shadow is caused by the electron 
stream striking the neck of the tube and it 
can generally be corrected by applying Ole 
or a combination of the following procedures: 

a. Reposition the focus coil to the extent 
permitted by the bracket assembly which 
supports this coil. Shift entire focus 
coil assembly forward or backward by 

T/ic DEL 11,33, 
, 

3
9
V
d
 A
l
 
>
o
n
s
m
a
 
'
s
a
V
a
s
 

e John F. Rider 



loosening wing nuts labeled B inFigure 5. 

b. Shift position of deflection yoke forward 
as far as possible against neck of pic-
ture tube. Yoke is held in position by a 
wing screw as illustrated in Figure 5. 

c. In event neck shading cannot be elimin-
inated by the above procedures, release, 
the four wing nuts labeled C in Figure -5 

YOKE LOCKING 
WING SCREW 

Loosen this screw 
if repositioning of 
yoke is necessary. 

DEFLECTION 
YOKE 

W507791 

FOCUS COIL 
LOCKING DEVICE 

This bracket must 
be removed; it Is - 
only used to pre-
vent movement of 
focus coil during 
shipment. 

FOCUS COIL 
W508085 

ANTENNA 
TERMINALS 

and raise or lower entire yoke and fo-
cus coil assembly so that focus coil 
can be repositioned vertically with re-
spect to the tube neck. 

21. FINAL ADJUSTMENTS — Recheck settings of 
"Brightness," " Contrast" and " Focus" con-
trols for best picture quality. Proper adjust-
ment of all Pre-set and Operating controls ti1 
this receiver should result in a clear and sta-
ble picture. 

STRAP ASSEMBLY PICTURE TUBE 
W503994 12LP4 

PHONO POWER 
SOCKET 

PHONO INPUT 
SOCKET 

ION TRAP 
ASSEMBLY 
W506803 

rear strap 
black 

SPEAKER 

wa--- Mounted on recorc 
changer drawer. 

FIG. 5 CHASSIS AND PICTURE TUBE ASSEMBLY 

SOCKET VOLTAGES 
 CAUTION  

AM BUILT-IN 
LOOP ANTENNA 

WIDTH CONTROL 

HIGH VOLTAGE 
POWER SU PPLY 
COMPARTMENT 

HORIZONTAL 
DRIVE 

CONTROL 

HORIZONTAL 
LINEARITY 
CONTROL 

HDRITANTAL 
LOCK CONTROL 

for 
Horizontal Sync. 
"Flywheel Circuit" 

THE PICTURE. TUBE is highly evacuated and if broken, glass fragments will be violently expelled. 
Scratching, chipping, undue pressure, or careless handling such as lifting the tube by its neck is 
dangerous and should be avoided. If it is necessary to handle the picture tube, use safety goggles 
and heavy gloves. Be sure to discharge the voltage developed across the capacitor formed by the 
inner and outer coating of the picture tube. This can be done by connecting the high voltage 
socket on the tube to the outer coating with a well insulated metal conductor. 

HIGH VOLTAGE (approximately 9,0001 is produced in a supply circuit of this receiver. Exercise 
care to avoid contact with elements of this circuit and particularly the tube terminals which are 
labeled "CAUTION" in the adjoining voltage chart. If measurement of voltage at these points is 
necessary, see procedure given below under note "S". 

THE HIGH VOLTAGE LEAD. which supplies approximately 9.000 volts to the picture tube, should 
be momentarily shorted to the chassis whenever it is disconnected for service purposes. This dis-
charges the high voltage filter condensers and prevents a shock hazard when working on the re-
ceiver after it has been turned off. 

INTERMEDIATE 13+ VOLTAGES are dangerous and caution should be observed when the receiver 
chassis components are exposed for service purposes. 

THE VOLTAGES SHOWN IN THE ADJOINING CHART WERE 
MEASURED UNDER THE FOLLOWING CONDITIONS 

1. Power Supply- 117 volts 60 cycle AC. 

. All voltages are measured between socket terminals 
and chassis unless otherwise indicated on adjoining 
chart. 

3. 
* 

Measurements made with voltmeter having sensitivity 
of 1000 ohms per volt except where indicated by ("). 
The (') symbol designates a vacuum tube voltmeter 
measurement. 

4. Band Switch set to "TV" position unless otherwise in-
dicated by the letters "X". "Y", or "Z" following volt-
ages shown in adjoining chart. 

5. Antenna connected for reception of a television broad-
cast. 

6. Channel Selector and Pine Tuning Controls set for cor-
rect reception of a local station. 

7. All other controls set for "normal" reception of the trans-
mitted signal unless the voltage shown on the chart is 
followed by letters indicating a special condition of 
measurement as outlined in step 8. 

8. Certain voltages were measured with two different set-
tings of specific controls. It should therefore be under-
stood that in these instances all controls, with the excep-
tion of one or two, were set for "normal" reception— 
letters following the voltage shown on the chart indicate 
the exceptions and are explained below. 

EXPLANATION OF NOTES 

A. Vert. Hold max. counter-clockwise 

B. Brightness max. counter-clockwise 

C. Contrast max. clockwise 

D. Horiz. Drive max. clockwise' 

E. Horiz. Hold max. clockwise 

F. Focus Control max. clockwise 

G. Width max. counter-clockwise 

H. Height max. clockwise 

J. Horiz. Hold set for normal picture 

K. Horiz. Lock set for normal picture 

L. Channel Selector set to channel #9 

M. Vertical Linearity max. counter-clockwise 

N. Channel Selector set to channel #5 

MODEL 133, 
Ch. 100.107 

p. This measurement should NOT be made with a conven-
tional type voltmeter as circuit may break into oscilla-
tion due to coupling thru instrument leads; use a vac-
uum tube voltmeter with short leads. 

Q. This voltage will vary from — 13 to — 17 depending 
upon setting of Horizontal Hold Control and Horizontal 
Lock Control. 

R. Do not attempt to measure the voltage at the tube cap. 
There is a high R. F. potential at this point. 

S. If you do not have an instrument capable of directly 
measuring voltages in this range, the voltage can be 
measured by using a voltage divider network consisting 
of twenty 2.2 megohm 2 watt resistors and one 1 meg-
ohm 2 watt resistor, all connected in series. Avoid using 
resistors of higher values as their individual voltage 
rating may be exceeded. It is also important to use 
resistors of equal wattage. Solder all connections be-
tween resistors. Accurately measure the overall resist-
ance of the entire combination as well as the resistance 
of the 1 megohm section. 

With the set turned off, connect the 2.2 megohm end of 
the resistance voltage divider to the filament, of the 
1B3GT! 8016 tube, or H.V. terminal of the picture tube, 
and connect the I megohm end to chassis. Now, turn 
the set on and measure the voltage drop across the 1 
megohm resistor with a vacuum tube voltmeter. The 
voltage at the tube terminal can then be calculated as 
follows: 

[ Measured Resistance ] 
Of Entire Voltage 

[ Volts At Divider Volts 
., „ Measured 

Tube ] =_- [ A Across 1 
Terminal [ 

Measured Resistance I Meg. Set ion 

Of 1 Meg. Section 

T. Grounding of center stud on tube socket is necessary to 
reduce capacity coupling between other pins. Oscilla-
tion may result if this ground is omitted. 

U. This voltage will vary from +4 to —4 depending upon 
setting of Horizontal Hold Control and Horizontal Lock 
Control. 

V. This voltage measured with antenna disconnected and 
no signal input to receiver. 

W. This voltage will vary from —6 to — 12 depending upon 
setting of Horizuntal Hold Control and Horizontal Lock 
Control. 

X. Band Switch set to "AM" position, dial tuned to 540 Kc. 
and AM loop antenna leads grounded. 

y. Band Switch set to "FM" position, dial turned to 88 Mc. 
and FM antenna terminal grounded. 

Z. Band Switch set to "PH" position. 

DIAL POINTER DRIVE 

CORD ARRANGEMENT 

To string dial cord, first rotate "AM-FM" Coarse 
Tuning Control ( pointer shaft) fully counter-clock-
wise until stop on drum contacts ear on mounting 
frame. Now, with gang set to fully meshed position, 
string dial cord using the following parts. 

W114955 Clip on end of cord 
W117057 Cord (2 ft. required) 
W505161 Spring 
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Ill VOLT U CYCLE AC. 
POWER SUPPLY USES 

FOR THESE MEAUREMENTS. 
ALL VOLTAGES MEASUE1 BETWEEN 
SOCKET TERMINALS All CHASSIS 
UNLESS OTHERWISE INDICATED. 

STI 

¡Ali 
2dd SOUS I.F. AMP. 

LIMITER 

280 .280 »  
CAUTION 
8300 
8400° 

0 158 8000.° 
NOTES 

In. LIMITER 
6.3 

SOUS IISCRIM. A.C. 

SOUS AMP. 

-o.s 

-0.2 
W-o.• 

56 
'as 

42.". 
71/116 

234 
285' 
230. 
225 
245. 

6.3 
A.C. 

13 0 

Kr 

o 

o 

6.3 
A.C. 

-O. 2 

-0.2 

-1.1acv 245 
* 250 

215. 
208Y 
230. 

12.". 

CAUTION 
8300 

160 60 
.160 

iViCT 
$0111 OUTPUT 

181/8416 
inu VOLTAGE 
KCTIFIER 

CAUTION 
NOTE R 

8400. 
8000.. 

NOTE S 

40e 

dltlb 
CAUTION 
8300 
8400° 
8000°. 

NOTE S 

rn 

SMUT 
URN. SUWON 

I', 

'EMU 
1101111. SCANNING 
MULTNIUATOR 

VIII 

68866 
NORIZONTAL 

SCANNING OUTPUT 

A.G. 

NO 16 • 

CUM 
1st $0111 LP. AMP. 

280 280 
* 287 * 287 

157.5 157.5 

420 
405° 

350 
340° 

22 

6.3 
A.G. 

24 

VII 
6C4 \\ 

CANOE FOLLOWER 

6.3 \s 
A.C. O 

BOTTOM VIEW OF CHASSIS 

150 

0.1 
ni O. 

sSGT :'0°. 
111E0 OUTPUT 160 

iAli 
KEYER A.G.C. 

0 -4.0 

*24 

-10.5 
*-11. 

O 

6.3 22 
* 24 

236 0'. 
* 2 5 S 
* 2505 10 

O 6.3 
A.C. 

92 

I° -4.0-e" 
SLIOW..11K 

-2.. 
*_ 15440 

CAUTION 
NOTE R 

6.5 
800 

6.3 
A.C. 

250 
245.° 

* 253 

* 250.. 

125 0 
* 130 

16 
* i7 O 

0 0 

BALS 
NOEL A.F.C. 

PUSE DETECTOR 

REAR OF CHASSIS 

295 
2756 

*roc) 
* 240c 

290 

0.2 \ 6.3 
*15 \ A.G. 

1 

6.3 
A.G. 

22 
6.70 

* 25 

Ti? 

17A17 
SYNC. CLIPPER 
PRASE SPLITTER 

VII 

6A16 
111E0 AMP. 

145 83 
* 130 * 85 

O 

14 
22" 

* 20 

* 354c 

OTC 7 

0 6.3 
A. C• 

BALS 
INTECTOR 

S.C.RESTORER 

6.3 0 
A. C. 

VII 

12LP4 
PICTURE TORE 

f, 

145 
*Ise 

O 

160 
A.G. 

6S1170T 
VERT. 'LOCKING OSC. 

VERT. SCANNING OUTPUT 

26 
13." 

*tr 0 

-6.0 

so 

154 
* 159 0.1 

6.3 0 
A.C. 

Vu 

611116 

151 

Pr 

OI 

12 320 
7"." *320 

6.3 
A.C. 

O 

6018 145 
*151 

-3.1 O 

I. 

6J6 
MIXER-OSC 

16 

BAGS 
IF. AMP. 

158 
»150 0.1 

6.3 0 
A.C. 

SAW 
411 IF. AMP. 3rd I.F. AMP. 

160 
A.C. 

6.3 
M.C. 

355 
A. C. 

355 

BXSGT 
(80 RECTIFIER 

UI 

RECTIFIER 

O 
. 11711 
« 1151. 

* 93 ," 

* 138. 
« 1121. 

« 110. 

6.3 
AC 

- 

^-2.7L 
* -2.3..v 

e (55 
nisi. . 156 
. 140. * 1306 

17 

6A116 
1st I.F. AMP. 

145 0 
.15. 

8008 1 145 

". • . 15. 
-2.0  

6AU6 
lad II. AMP. 

O 

6.41. 

1*- 0. tY• 

O 

OILS 
IISCRIMINATOR 

A.V.C. 
O 

0-0.1v 

(FM)2.d IF. AMP. 
A-M 111ET.- A.V.C. 

62. 
110' 

*Hs*, 0 

628 
He 
*1131 

O 

6.3 *- 0.3" 
A.C. 

O 

VI/ 

68E6 
(A- M) MIXER-SOC. 
( F- M) OSC. 

-4.7. 
-1.6Y 

31 - 4.1v 
-0.4' 
100Y 

*-1..131 

100. 

100. O 
100' 

o 

6.3 0 

t.3 
.c. 

- 
a* • 

n-o.ai 

VII 

illAi 
Iii IF. AMP. 

100. 
1080 

6.3 * 1060 
A.G. * 110" 

100. 
106' 

0 *oos. 
*11.37 

O 

-0.4. 
*-1.4 
*-1.0Y 

liAT• 7 
(F- M) IF. AMP. 
(F-M)MIXER 

o 6.3 
*-0.15y A.C. 

70. 
135' 

*140Y 

O 

O 
O 

70. 
135Y 
« 140. 

-0.3" 

BOTTOM VIEW OF CHASSIS 

117 VOLT U CYCLE A.C. 
POWER SUPPLY USEN 

FOI THESE MEASUREMENTS. 
ALL VOLTAGES MEASURED BETWEEN 
SOCKET TERMINALS ANS CHASSIS 
UNLESS OTHERWISE INDICATED. 
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Ch. 100.107 

3
9
V
d
 A
l
 
MD
fl
£1
30
11
 
S
II
V3
S 

©John F. Rider 



o 
REPAIR DATA FOR W508431 RF TUNER UNIT 

All replacement parts for the RF Tuner Unit are included in the complete receiver parts list. 

This RF Tuner Unit consists of an RF amplifier stage ( using GAGS tube) Four groups of fixed coils permit tuning over the entire television band. 
and a mixer-oscillator stage (using 616 tube). Channel selection is accom- These consist of 12 antenna coils. 12 RF amplifier plate coils, 12 mixer 

grid coils and 12 oscillator coils. Signal output from the mixer stage is 
plished by a selector switch and fixed coil arrangement. The tuner also coupled to the IF amplifiers through the converter plate circuit IF coil 
incorporates a Fine Tuning control, located on the tuner unit. 

W508556 
SLUG FOR 

CONVERTER PLATE COIL 

W508568 
BOTTOM COVER SHIELD —1>I 

W508565 
SET SCREW 

INDEXING ARM 

W508563 
FINE TUNING SHAFT 

AND 
DRIVING DISC 

SERVICE PRECAUTIONS 

W508564 
FINE TUNING DISC 

W508559 
SLUG FOR 

OSCILLATOR COIL 

W508567 
"C" WASHER 
RETAINS 

FINE TUNING SHAFT 

W508561 
SWITCH SHAFT 

SUBJECT PRECAUTIONS 

ELECTRICAL 
COMPONENTS 

The high frequencies used in the RF section of a television receiver make it necessary that considerable care be exercised 
in servicing the tuner. Load dress and location of components are very critical at these frequencies. 

When replacing parts, it is important to use components of identical electrical characteristics and physical size. Always 
reconnect the replacement item in the same location and position in the tuner as the original component. 

TUBES Replacement of tubes in the Tuner Unit may cause slight detuning of RF circuits due to inherent differences in inter-
electrode capacitances. When replacing tubes (especially V6, 616 mixer-oscillator tube) make sure that Fine Tuning con-
trol will tune in television stations at approximately the middle of its range. If fine tuning cannot be accomplished, try 
several new tubes in order to obtain one which will permit correct tuning. When tube replacement does not give the 
desired result, realignment of the tuner is recommended (see "Alignment Procedure"). 

CHANNEL COILS 
AND SLUGS 

Channel Coils must be handled with care. Do not disturb coil windings or slug positions except when re-aligning 
the tuner unit. 

REMOVAL AND REPLACEMENT OF PARTS 

ITEM PROCEDURE 

RF TUNER UNIT To remove the Tuner Unit from receiver chassis, proceed as follows: 

1. Remove TV Channel Lite socket. 

2. Remove support bracket which positions front of Tuner Unit and also remove screws which hold tuner to rear 
support bracket. 

3. Disconnect the leads from the tuner to the main chassis. See illustration on circuit diagram page showing tuner 
connections. 

After the Tuner Unit is replaced, make sure that TV Channel Lite socket and sleeving are correctly positioned so that small 
red indicator above channel selector knob will be properly illuminated. 

BOTTOM COVER 
SHIELD 

Squeeze upper edges of Bottom Cover Shield together at points adjacent to locking "ears" on top of tuner, and at 
the same time pull down on shield. 

When replacing Bottom Cover Shield, make sure it is held securely by the two locking "ears.-

ITEM PROCEDURE 

SWITCH SHAFT To remove Switch Shaft from RF Tuner Unit, proceed as follows: 

1. Remove tuner from receiver chassis. 

2. Rotate Switch Shaft until portion of Indexing Arm which contacts front of tuner is pointing down (this corresponds 
to setting switch to channel # 12). 

3. Remove Switch Shaft "C" Washer located behind front plate of tuner. 

4. Loosen Set Screw on Fine Tuning Disc. 

S. Fine Tuning Disc, Fine Tuning Shaft and Driving Disc and Switch Shaft may now be removed by merely pulling 
them forward. 

To replace Switch Shaft: 

1. Set Fine Tuning condenser to its completely meshed position. 

2. Slip edge of Fine Tuning Disc (furthest from the three "stops" on the disc) into slot of Fine Tuning and Driving Disc. 

3. With portion of Indexing Arm (which contacts front of tuner) pointing down, slide Switch Shaft into tuner and Fine 
Tuning Disc over Fine Tuning Condenser Shaft, 

4. Replace "C" Washer on Switch Shaft. 

5. Rotate Fine Tuning Shaft and Driving Disc to maximum counter-clockwise position and tighten Set Screw on Fine 
Tuning Disc. The Fine Tuning condenser range should now be from its fully meshed position (with Fine Tuning 
and Driving Disc in its maximum counter-clockwise position) to its fully open position ( with the tuning control 
in its maximum clockwise position). 

HIGH VOLTAGE POWER SUPPLY SERVICING 

The High Voltage Power Supply used with this receiver is of 
the "fly-back" type and is located in the shielded compartment 
mounted at the left rear corner of the chassis. It consists of a 
sturdily constructed and well insulated horizontal sweep out-
put transformer plus a 1B3GT/8016 high voltage rectifier tube 
and associated filter components. 

CAUTION 

The high voltage lead, which supplies approxi-
mately 9,000 volts to the picture tube, should be 
momentarily shorted to the chassis whenever it is 
disconnected for service purposes (that is, after re-
ceiver has been turned off). This discharges the 
high voltage filter condensers and prevents a shock 
hazard when working on the set. 

Access to the horizontal output transformer, high voltage rec-
tifier tuLe and high voltage filter condenser is accomplished 
by removing the rear section of the H.V. shield. This compart-
ment shield is held in place by five screws. 

REMOVAL OF THE H.V. COMPARTMENT SHIELD AUTOMATI-
CALLY OPENS AN INTERLOCK TO DISCONNECT THE RE-
CEIVER POWER CORD. 

CORONA AND ARC-OVER 
Corona or arc-over can best be detected by observing the 
operation of the power supply in a dark room. Several con-
ditions may cause these phenomena 

POOR CONNECTIONS Arcing or corona may be due to poorly 
soldered connections (rosin joints or 
sharp points), or defective tube socket' 
pin connections. If the connectors which 
hold the high voltage filter condenser 
do not grasp this component securely, 
arcing will also result. 

Inspect solder connections and resolder 
those joints which are unsatisfactory. 
Make sure tubes are firmly positioned 
in tube sockets and that high voltage 
filter condenser is held securely in 
place. 

CLOSELY SPACED 
COMPONENTS 

Arcing or corona may occur when H.V. 
components or leads are placed too 
close together. Make sure there is 
sufficient spacing between all parts and 
wiring. If necessary, the insulation be-
tween two elements of the circuit may 
be improved by coating both objects 
with a quick-drying liquid polystyrene 
or polyetnylene. 

The socket assembly for the 1B3GT/8016 
rectifier tube includes a "corona ring" 
which prevents corona from the tube 
socket pin connections. The surface of 
this ring should be smooth and free of 
scratches, nicks, or sharp protusions. 

HORIZONTAL SYNC SYSTEM ADJUSTMENT 

If picture "tears" horizontally and cannot be synchronized by 

operating the Horizontal Hold control on front panel of receiver. 

this action may be due to incorrect setting of the slug in the 

Horizontal Lock Coil.. 

I. Set Horizontal Hold control in center of its range. 

2. Adjust slug of Horizontal Lock Coil for picture synchroniza-
tion (see chassis illustration in installation section of this 
manual for location of slug). 

REDUCTION OF INTERCARRIER BUZZ 

If a prominent humming or buzzing sound is noted in the sound 
reception of a television broadcast, it may be due to a fault in 
transmission from the station, or incorrect adjustment of the 

discriminator transformer (tuning of secondary circuit) in the 

receiver. 

This type of disturbance, which is only present when receiving 

a station signal, is known as "Intercarrier Buzz" and It should 

not be confused with power supply hunt that would occur upon 
failure of a filter condenser. 

The procedure for correct adjustment of the television sound dis-
criminator circuit is presented in the last section of the Television 
Sound Channel alignment instructions. When the discriminator 
secondary slug # 1 is properly adjusted, intercctrrier buzz will 
be reduced to an acceptable minimum, provided that the trans-
mission from the station is not at fault. 
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ALIGNMENT PROCEDURE 
Alignment of all RF and IF tuned circuits in this receiver may be 
accomplished by utilizing the procedures described in the follow-
ing charts. 

SEQUENCE OF ALIGNMENT: These procedures should preferably 
be applied in the order in which they are presented, however, 
alignment of RF or IF channels for either AM. FM or TV may be 
accomplished individually if desired. 

The Television RF Amplifier and Mixer alignment may also be ac-
complished independent of the Television IF Channel alignment, but 
oscillator calibration can only be done after IF Channel has been 
correctly aligned. Proper IF band pass characteristic is necessary 
for oscillator alignment as results of circut tuning are observed by 
means of an oscilloscope connected to the output of the video 
detector stage. 

REMOVAL OF CHASSIS: The receiver chassis must be removed 
from the cabinet in order to accomplish alignment of all tuned 
circuits as there are adjustment points located on the underside 
of the unit and at the front of the AM-FM Tuner. 

This can be accomplished by first removing all knobs and releasing 
the foui hold-down screws located on the underside of the cabinet. 
Then disconnect "phono" pick-up and motor leads, speaker leads 
and all three " built-in" antennae (TV, AM and FM). Also release 
indicator lamp from bracket at base of cabinet. 

CAUTION 

The picture tube is highly evacuated and if 
broken, glass fragments will be violently ex-
pelled. Handle with care, using safety gog-
gles and gloves. Avoid contact with high 
voltage terminal at side of tube even after it 
has been disconnected from the receiver--
this precaution is necessary as inner and 
outer coatings on the tube form a capacitor 
which may carry a high voltage charge for 
an extended period of time after disconnec-
tion from the receiver. 

INSTRUMENTS: The following instruments will be required as 
signal sources and output indicators during the alignment process. 
Since accurate alignment of a television receiver is heavily de-
'pendent upon the performance of your instruments, it is imperative 
that they meet the essential specifications described here. 

1. STANDARD SIGNAL GENERATOR to provide signals at the 
following frequencies. Maximum output on all ranges should 
be at least . 1 volt with provision for attenuation as desired. 
This instrument must have good frequency stability and be 
accurately calibrated. Genera:ors which incorporate a sep-
arate crystal controlled oscillator and heterodyne circuit are 
self calibrating and therefore capable of providing the accu-

racy of frequency calibration required for television circuit 
alignment. 

A. IF Frequencies: 

455 Kc. (400 cycle modulafed) for AM IF. 

4.5 Mc. (Unmodulated) for TV Sound. 

4.5 Mc. (400 cycle modulated) for TV Sound. 

10.7 Mc. (Unmodulated) for FM IF. 
22.25 Mc. (Unmodulated) marker for TV Sound IF 

carrier. 

22.4 Mc. (Unmodulated) for TV IF Trap. 

23.5 Mc. (Unmodulated) for TV 1st and 3rd IF. 

24.75 Mc. (Unmodulated) for TV 4th IF. 

26.6 Mc. ( Unmodulated) for TV Converter and 2nd IF. 

26.75 Mc. )Unmodulated) marker for TV Picture IF 
carrier. 

B. RF Frequencies: 

550 to 1600 Kc. (400 cycle modulated) for AM RF. 

54 to 88 Mc. (Unmodulated) for TV RF. 

08 to 100 Mc. (400 cycle modulated) for FM RF. 

174 to 216 Mc. (Unmodulated) for TV RF. 

2. RF SWEEP GENERATOR to provide frequency modulated sig-
nals at the following frequencies: 

10.7 Mc. with 300 Kc. sweep width. 
20 to 30 Mc. with 10 Mc. sweep width. 
54 to 88 Mc. with 10 Mc. sweep width. 
174 to 216 Mc. with 10 Mc. sweep width. 

Output adjustable with at least . 1 volt maximum. 

Output should be "flat" (no amplitude variation) for all set-
tings of the sweep width control. 

Provision for connection of generator sweep modulating volt-
age to horizontal deflection system of an oscilloscope. 

Provision for blanking the output signal on each return 
sweep so that oscillogram will not show retrace. 

3. CATHODE RAY OSCILLOSCOPE, preferably a unit with verti-
cal amplifier having wide range frequency response and low 
capacity pick-up probe. 

4. VACUUM TUBE VOLTMETER. The lowest voltage range of this 
instrument should preferably permit a 1.0 volt reading to be 
indicated at not less than one third of full scale deflection. 

s. OUTPUT METER, preferably a unit equipped with an imped-
ance matching network that will present a 3.2 ohm load when 
connected to secondary of audio output transformer. 

INSTRUMENT CONNECTIONS: The method of connection, including 
details of matching and coupling networks, for instruments used 
in this alignment procedure is given in several illustrations on sub-
sequent pages. Specific instructions for each instrument application 
will also be found in various sections of the alignment charts. 

IMPORTANT 

AVOID EXCESSIVE INPUT SIGNAL WHEN USING 

OSCILLOSCOPE AS ALIGNMENT INDICATOR. 

When observing the receiver band pass character-

istic on an oscilloscope, it is exceedingly important 

to avoid distortion of that characteristic which 

would occur when using a large input signal from 

the sweep generator or standard generator (marker 

signal). Always set attenuator on sweep generator 

so that the reading on the vacuum tube voltmeter 

does not exceed one volt (when meter is connected 

from high side of video detector load resistor, sym-

bol 139, to receiver chassis). Standard generator 

output should also be attenuated so that marker 

signal does not pull or tear the band pass character-

istic as shown on the 'scope. 

CHECKING SYNCHRONIZATION OF BAND 

SWITCHES ON AM-FM TUNER AND TV CHASSIS. 

Note that the band switch on the AM-FM Tuner 
chassis is mechanically coupled (by a link arm and 
lever clamp arrangement) to the band switch on the 
TV chassis. Do not operate these switches by direct 
pressure on the link arm-always use a control 
knob attached to the TV switch shaft. If the mechan-
ical linkage is forced or slips at the clamp on the TV 
switch shaft so that both switches get out of step, 
they can be re-synchronized as follows: 

1. Loosen screw in actuating lever clamp on TV' 
band switch shaft. 

2. Turn both switches to extreme clockwise posi-
tion and be sure that they detent properly at 
that position. 

3. Retighten screw in actuating lever clamp on 
TV band switch shaft. 

TELEVISION SOUND CHANNEL ALIGNMENT PROCEDURE 
I. Short antenna terminals together with a jumper wire. 

2. Turn the band switch to "TV" position and set receiver Channel 
Selector to any inactive television channel: other controls may be 
left at any desired setting. 

3. No special aligning tool is required to adjust the cores in the Sound 
IF and discriminator transformers. The blade of a small screw-
driver will fit the slot in these cores, however, the screwdriver 
should be of a non-metallic or insulated type to prevent detuning 
when inserted in the transformer can. 

STANDARD SIGNAL 
GENERATOR 

VTVM 
CONNECTIONS 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 
OR SLUG 

TYPE OF ADJUSTMENT 
AND OUTPUT INDICATION CONNEC- 

TIONS 
FREQUENCY 

Connect as 
shown in Fig. 2 

4.5 MC. 
unmodulated 

IMPORTANT 

This signal 
must be accu- 
rate within 1/4 
of 1% of 4.5 Mc. 
Check genera- 
tor calibration 
against a crys-
tal controlled 
signal source by, 
"zero beating 
( heterodyning ) 
with harmonics 
of the crystal 
frequency. 

Conno.ct as shown in 
Fig. 3. 

IMPORTANT 

Unsolder lead connected 
to terminal "T" of Horizon- 
tal Linearity coil (see Fig. 
1). This will make the 
horizontal sweep system 
of the receiver inoperative 
so that the sweep voltage 
will not be picked up by 
stray coupling to leads of 
instruments used during 
Sound Channel alignment. 
Such coupling would other- 
wise result in spurious os-
ciliation. 

Same as 
above. 

#1 

TV Sound 
Discriminator 
Secondary 

Adjust for maximum reading 
on VTVM. 

#2 
TV Sound 

Discriminator 
Primary 

Adjust for maximum reading 
on VTVM. 

#3 
2nd TV Sound IF 

Secondary 

Adjust for maximum reading 
on VTVM. 

# 4 

2nd TV Sound IF 
Primary 

Adjust for maximum reading 
on VTVM. 

#5 
tat TV Sound IF 

Secondary 

Adjust for maximum reading 
on VT VM. 

#6 
1st TV Sound IF 

Primary 

Adjust for maximum reading 
on VT VM. 

#1 

TV Sound 
Discriminator 
Secondary 

Note that as slug .# 1 is rotated, 
a point will be found where the 
voltmeter will swing rather shrrp-
ly from a positive to a negcrti -e 
reading or vice versa. The cor-
real setting cf slug ei is obtained 
when the meter reads zero as 
the slug is moved thru this point. 

Same as 
above, 

Same as 
above. 

Connect as shown 
in Fig. 4. 

REDUCTION OF INTERCARRIER BUZZ 
Slight "dynamic" unbalance of the discriminator secondary can em- of the discriminator secondary slug in the presence of an amplitude 
phasize intercar ier fuzz due to incomplete amplitude modulation re- modulated signal, as outlined below. 
jection. Therefore it is vidally important to obtain an accurate setting 

above. 

4.5 MC. 
400 cycle ampli- 
lude modulated 

Not used. 

Same as 
above. 

#1 

TV Sound 
Discriminator 
Secondary 

Note that as slug ei is rotated, 
a point will be found where the 
sound volume changes rapidly 
from maximum to minimum and 
brick to maximum again. The dis-
criminator secondary slug is cor-
really positioned when this "dip" 
in volume is reached. Do not con-

the " dip" point with a grad-
ual reduction in volume that oc-
curs when the circuit is consider-
ably detuned. 

Turn up Volume control 

until 400 cycle signal can 
be heard. be 

Resolder lead previously disconnected from terminal "T" of. Horizontal Linearity coil ' see Fig. 1). 

Disconnect all instruments and then connect an antenna to the receiver sound. Note that program sound will be clear and free from distortion 
to obtain program reception from a local station. If intercarrier buzz at this point. Buzz should now be at an acceptable minimum if station 
is still prominent, a slight readjustment of the discriminator secondary transmission is not at fault. 
slug ( Ztl) shc.ild be made to obtain the "dip" point for the buzzing 

FIG. 1 

UNSOLDER THIS LEAD AT 
TERMINAL "T" OF HORIZONTAL 

LINEARITY COIL WHEN 
ALIGNING TV SOUND CHANNEL 

HORIZONTAL LINEARITY COIL 

IP 

YELLOW- GREEN 

LEFT SIDE OF CHASSIS 

TERMINAL 
REAR OF CHASSIS 

'(-21-)FL 
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TELEVISION IF CHANNEL ALIGNMENT PROCEDURE 
1. A special aligning tool designed to fit the stems on adjustable 

cores of the IF coils (see points 8, 9, 10 and 11 in Fig. 14) is avail-
able and may be obtained by requesting IF Alignment Tool #W507-
479. 

2. Turn receiver Channel Selector to television channel # 12 and short 
antenna terminals together with a jumper wire. 

3. Turn the band switch to the TV position. 

4. Connect a 3 volt battery to the receiver AGC system so that nega-
tive terminal of battery connects to the AGC line and positive terminal 
of battery connects to receiver chassis. See Fig. 15 for convenient 
point of connection. 

5. Note location of IF Trap Coil # 12 by referring to Fig. 15. Before 
undertaking the alignment of any of the IF stages, Trap Coil # 12 
must be detuned so that it does not resonate in the IF pass band. 
Detuning is accomplished by merely compressing the windings so 
that they are closely spaced. Failure to detune the Trap Coil can 

cause the IF system to become regenerative thereby preventing 
alignment. 

6. If the IF channel is badly misaligned and two or more immediately 
adjoining IF stages are tuned to the same frequency, oscillation may 
occur. Such oscillation shows up =oar voltage across the video 
detector load resistor, symbol 139, and is indicated by the VTVM 
that is connected to this point during alignment. It should be noted 
that voltage due to IF oscillation is unaffected by strength of signal 
from the generator. 
Where IF oscillation is encountered, it is generally possible to correct 
the condition by detuning the IF coils in different directions. If that 
does not have the desired effect, increase fixed bias on AGC line by 
using a 41/2  volt battery instead of the 3 volt battery referred to in 
instruction #4. After stopping the oscillation in this manner it will 
then be possible to align all IF stages using the following procedure. 
however, the AGC bias battery must be changed back to 3 volts when 
using the oscilloscope to observe band pass characteristic. Once all 
stages have been aligned using the 41/2  volt bias, the IF channel 
should be stable with reduced bias. 

STANDARD SIGNAL 
GENERATOR 

SWEEP GENERATOR 
VTVM 

CONNECTIONS 
OSCILLOSCOPE 
CONNECTIONS 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 
OR SLUG 

TYPE OF ADJUST. 
MENT AND OUTPUT 

INDICATION CONNEC- 
TIONS FREQUENCY 

CONNEC- 
TIONS 

 FREQ. 

Connect as 
shown in 
Fig. 6. 

26.6 MC. 

Use a 330 
Mad. iso- 
lating con- 
denser and 
connect as 
shown in 
Fig. 6 but 
keep power 
switch 
turned off 
during this 
step. 

Connect as shown 
in Fig. 7. 

Not used. 

# 7 Converter 
plate 

coil 

Adjust for maximum 
reading on VTVM. 

# 8 
2nd I.F. 

Adjust for maximum 
reading on VTVM. 

Some as 
above, 

24.75 MC. Same as 
above. 

Same as 
above. 

Not used. # 9 
4th IF. 

Adjust for maximum 
reading on VTVM. 

Same as 
above. 23.5 MC. 

Same as 
above. 

Same as 
above. Not used. 

Not used. 

#10 

1st I.F. 

Adjust for maximum 

reading on VTVM. 

# 1 1 
3rd IF. 

Adjust for maximum 
reading on VTVM. 

Same as 
above. 22.4 MC • Same " above. 

With con- 
nections 
made as 
shown in 
Fig. 6, turn 
on this gen- 
erator and 
set controls 
for opera- 
tion as spec- 
ified in 
next col- 
umn. 

Same as 
above. 

#12 
IF Trap 
Coil 

Adjust the spacing of 
the Trap Coil wind-
ings for MINIMUM 
reading on VTVM. 

25 MC. 
Sweeping 
 _._ 5 mc. 
- 

Same as 
above. 26.75 MC. Sarre as 

above, 
Connect as 

shown in Fig. 7. 

IMPORTANT: 
I. Remove the 616 
(Mixer-Oscillator) 
tube and wrap a 
piece of fine 
wire around pins 
6 and 7 so as to 
connect these 
two read p ine to . 

gether. Then re. 
insert the tube in 
its socket. Oscil- 
lator section of 
tube will now be 
inoperative and 
therefore cannot 
cause undesir- 
able "beat- re. 
sponge that 
would otherwise 
disturb the IF 
band pass char-
acteristic. 

2. Adjust output 
attenuator on 
sweep generator 

so that reading 
on VTVM is one 
volt. 3 . Set attenuator 
on standard sig-
nal generator so 
that marker sig-
nal does not dis- 
tort the pattern 
on the oscillo-
scope. 

4. Be sure that a 
3 volt battery 

is connected to 
AGC line as 
specified in in- 
struction ea at 
the head of this 
chart. Do not use 
a battery of any 
other voltage. 

The IF 
displayed 
compared 
Fig. 5. 
erly shaped, 
ment 
nient 
then 
Peak 
side. 
frequency 
slugs 
frequency 
making 
tings 
slugs, 
correct 

20 

40 
60 

80 

100 
x 

The 26'75 
or should 
amplitude 
band 
It position 
high 
of slugs 

band pass characteristic now 
on the 'scope should be 
with the curve shown in 

If top of curve is not prop-
make a slight just-

of slug #9. Should that adjust-
fail to yield the desired result, 
note whether the curve has a 
on the high or low frequency 
Slugs #7 and #8 control high 

response 26.6 Mc.) and 
#I0 and #11 affect the low 

response (23.5 Mc.); by 
a small change in the set-

of the high or low frequency 
it will be possible to obtain 
band pass curve. 

FREQUENCY 
22 24 26 28 Mc, 

s P 

22.25 26.7$ 71G. 5 

IF 
RESPONSE 
CURVE 

Mc' picture IF carrier mark-
now appear at the 50% 
position on side of the 

pass characteristic (see Fig. 5). 
of the marker appears too 

or too low, slight readjustment 
#7, 8 and 9 is required. 

Same as 
above, 22.25 MC. Same as 

above. 
Same as 
above, 

Same as 
above, 

Same as 
above, 

Same as 
above. 

The 22.25 Mc. sound IF carrier mark-
er should appear at the position indi-
cated in Fig. 5. If the position of the 
sound marker is incorrect, readjust 
winding spacing of Trap Coil # 12. 

INSTRUMENT CONNECTIONS 

FOR 

TELEVISION SOUND CHANNEL ALIGNMENT PROCEDURE 

STANDARD 

SIGNAL GEN. 

SET TO 4.5 MC. 

NO MODULATION 

(PURE R.F.) 

GROUND TO 

RECEIVER CHASSIS 

.01 

134 

bt,C1.1 

FIG. 2 

Generator Connections 
for TV Sound Channel 

Alignment 

USE 10,000 OHM 

ISOLATING RESISTOR 

IN SERIES WITH 

METER PROBE. 

ta 

nl 
Old AMMAR 

SAM IISCRIM -SOUP AMP 

GROUND TO 

RECEIVER CHASSIS 

FIG. 3 

VTVM Connections 
for TV Sound IF Alignment 

25 
=?. 

Amif  

ee 

MODEL 133, 
Ch. 100.107 

ITS 
ITS MOTU 

SOON InCIMII.-SININ 

26 

e x 
AT A A A2 -11 

2:0 0100 
ed.f. I 

÷ 

USE 10,000 OHM 
ISOLATING 
RESISTOR IN - 

SERIES WITH 

METER PROBE. 

V.T.V.M. 

FIG. 4 

VTVM Connections 
for TV Sound Discriminator 

Alignment 

3. 
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>
o
n
a
m
a
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IVEC1011 

OWE 

INSTRUMENT CONNECTIONS 

FOR 

TELEVISION IF CHANNEL ALIGNMENT PROCEDURE 

COUPLE LOOSELY - DO NOT MAKE 
ELECTRICAL CONTACT- MERELY TWIST 
INSULATED WIRES TO FORM TWO TURNS. 

GROUND TO 
TUNER FRAME 

330 
MMF 

GROUND TO 
TUNER FRAME 

FIG. 6 

Generator Connections for Television IF Channel Alignment 

USE 10.000 OHM ISOLATING 

RESISTOR IN SERIES WITH 

METER AND OSCIL LOSCOPE PROBES. 

131 
CO« 

PLACE 1000 MMFD CONDENSER 

ACROSS 'SCOPE TERMINALS 
AS AN R.F. FILTER . 

V.T.V.M. 

L ....OSCILLOSCOPE 

GROUND TO 
RECEIVER CHASSIS 

GROUND TO 

RECEIVER CHASSIS 

FIG. 7 

VTVM and Oscilloscope Connections for Television IF Channel Alignment 

TELEVISION RF CHANNEL ALIGNMENT PROCEDURE 
1. Turn the band switch to the "TV" position, negative terminal of battery connects to AGC:. line and positive 

2. Remove bottom cover shield of the Television RF Tuner unit, terminal of battery connects to receiver chassis. (See Fig. 15 for 

3. Connect a 3 volt battery to the receiver AGC system so th 

STANDARD SIGNAL 

GENERATOR 
SWEEP GENERATOR 

.. 

VTYM 

CONNECTIONS 

OSCILLOSCOPE 

CONNECTIONS 

MISCELLANEOUS 

INSTRUCTIONS COIL 
TYPE OF ADJUST-
MENT AND OUTPUT 

INDICATION 
CONNEC- 

TIONS 
IFREQuENcy CONNEC-

TIONS 
FREQ. 

RF AMPLIFIER AND MIXER ALIGNMENT 

Adjust spacing of the turns 
on these coils to obtain prop-
erly shaped RF band pass 

CHANNEL characteristic as shown in 

--13 Fig. 8. To determine whether 
the turns have to be spread 

Antenna 
Coil 

or compressed. use a tuning 
wand having a brass slug 
in one end and a powdered 
iron slug in the other end. 

Connect as 
shown in IMPORTANT: 

If the brass slug is placed 
near or into) a coil and 
causes the response curve to 
approach that shown in Fig. 

Connect as 
shown in 
Fig. 11. 

215.75 MC. 
/211.25 MC. 

Fig. 11 and 
set controls 
for sween 

- width of 10 
Mc. en tee- 

vision chan- 
nel sped- 
tied in the 
next col- 
umn, 

CHANNEL 
#13 Not used. Connect as 

shown in Fig. 12 

Keep output o f 
standar d signal 

gen•rator, at a 
level that provides 
a readable marker 
but does not dis- 
tort the curve that 
is being observed 
on the scope. 

CHANNEL 
n 

#1..r 

RF Amp 

Pclantiel 

8, then the turns would have 
to be spread. On the other 
hand, if the powdered iron 
slug is similarly positioned 
and produces a correctly 
shaped. response curve, ther 
the coil turns should be corn-
pressed. Repeat these adjust' 
meats on the Antenna, RF 
Amp. Plate and Mixer Grid 
coils for Channel 13 to obtain 
the desired response charac-
teristic. Do not overly broad-
en the curve as that would 

CHANNEL r•sult in a loss of sensitivity. 

.. 13 
Mixer 

IMPORTANT: After the Chan-
nel #13 coils have been 
aligned correctly, melt the 

Grid Coil wax around the turns or ap-
ply a small amount of high 
frequency "coil dope" on the 
winding to assure that spac-
ing will be maintained. 

•209.75 MC. CHANNEL Set Channel Selec. The RF band pass characteristics of 
1205.25 MC. #12 tor to # 12 the other television channels should 

now be checked. Adjust the RF 
*203.75 MC. CHANNEL Set Channel Selec- sweep generator and marker gener-
1199.25 MC. #11 to ator for operation on each of these tor # 11 

television channels and observe po-
•197.75 MC. CHANNEL sition of sound carrier and picture 
1193.25 MC. #10 

Set Channel Selec- 

tor to # 10 
carrier markers. 

MC. 

•191.75 MC. CHANNEL Set Channel Selec- 
EACH IVISION I MC. 

.... /187.25 MC. #0 tor to #9 20 
TYPICAL 

*185.75 MC. CHANNEL Set Channel Selec- 40 RF RESPONSE 1181.25 MC. #8 tor to #8 60 CURVE 
Same as 
above. *179.75 MC. 

/175.25 MC. 
Same as 
above. 

CHANNEL 
#7 Not used, 

Same as 
above, 

Set Channel Selec- 
tor to #7 

80 
100 FIG. 8 
X PIX SOUND 

* 87.75 MC. CHANNEL Set Channel Selec-
1 83.25 MC. #6 tor to #6 The response curve for each channel 

should conform reasonably well with 
• 81.75 MC. CHANNEL Set Channel Selec- the curve shown in Fig. 8. If it does 
1 77.25 MC. #5 tor to #5 not, on channels 10, 11 or 12, then 

adjust the RF Amp. Plate coil for the 
* 71.75 MC. CHANNEL Set Channel Selec- particular channel; on channels 7, 8 
: 67.25 MC. #4 or 9 adjust RF Amp. Plate and Mixer tor to #4 

Grid coils: on channels 2 to 6 adjust 

* RF Amp. Plate, Mixer Grid and An-65.75 MC. CHANNEL Set Channel Selec- tenna coils. Adjustment consists of I 61.25 MC. #3 tor to #3 pushing the coil ( or partial turn) 
toward or away from switch shaft 

* 59.75 MC. CHANNEL Set Channel Selec- and spreading or compressing the 
1 55.25 MC. #2 tor to #2 winding. 

• -- - ar er 
/Picture Carrier Marker 

FIG. 9 
Front view of 
TV Tuner Unit 

(Continued on next page) 

26.6 MC. 

ANTENNA 
SWITCH DECKS 

R.F. PLATE 
SWITCH DECK 

MIXER GRID 
SWITCH DECK 

OSC. 
SWITCh DECK 

LOW BAND 
OSC. SLUG 

HIGH BAND 
OSC. SLUG 

FINE TUNING 
CONDENSER SHAFT 
AND DRIVING DISCS 

CHANNEL 
SELECTOR SHAFT MODEL 133, 

Ch. 100.107 
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(Continued from preceamg page, 

STANDARD SIGNAL 

GENERATOR 
SWEEP GENERATOR 

VTVM 

CONNECTIONS 

OSCILLOSCOPE 

CONNECTIONS 

MISCELLANEOUS 

INSTRUCTIONS 

COIL 

OR SLUG 

TYPE OF ADJUST-

MENT AND OUTPUT  

INDICATION CONNEC- 
 IFREOUENCY 

CONNEC-

TIONS 
neo. 

1. IMPORTANT: Before undertaking 

circuits are correctly aligned for 

trated in Fig. 5. 

OSCILLATOR ALIGNMENT 
oscillator alignment be sure IF 2. During oscillator 

band pass characteristic illus- control in the 

alignment, it 

center of its range. 

is necessary to set the Fine Tuning 

Connect as 
shown in 
Fig. II. 

•215.75 MC• 
4211.25 MC. 

Connect as 
shown fn 
Fig. 11 and 
set controls 

for sweep 
width of 10 
Mc. on tele- 
vision chan- 
nel speci- 
tied in the 
next col- 
u m n. 

CHANNEL 
#13 

CHANNEL 
#12 

Connect as 
shown in Fig. 13 

Connect as 
shown in Fig. 13 

During this step 
and thru-out all' 
succeeding steps 
it is necessary to: 

I. Be sure that Fine 
Tuning control 
has been set in 
the center of its 
range. 

2. Keep output of 
sweep generator 
at a level that 

does not all"' 
reading on 
VTVM to exceed 
one volt. 

3. Keep output of 
standard signal 
generator at a 
level that pro- 
vides a readable 
marker but does 
not distort the 
curve that le b•- 
ing observed on 
the 'scope, 

#17 
High Band 
Oscillator 

Slug. Adjust the position of 
both slugs so that ap-
proximately 5 threads 
are visible outside of 
the liber plate. 

# 18 
Low Band 
Oscillator 

Slug. 

CHANNEL 
#13 

Oscillator 
Coil 

NOTE: Before making 
the following adjust-
ment, advance the 
vertical gain control 
on the scope in order 
o magnify the sound t 
portion of the re-
sponse curve. 

Examine the channel 
13 oscillator coil and 
note that it has a 
"bucking turn." Ad-
just "e spacing of 
this turn with respect 
to the main coil in 
order to shift the re-
sponse curve until the 
sound carrier marker 
appears at the posi-
tion shown in Fig. 10. 
Now, reduce gain con-
trol setting of 'scope 
to restore pattern 
to normal amplitude 
and observe position 
of picture carrier 
marker. This marker 
should appear ap-
proximately halfway 
up the low frequency 
side of the character-
istic (see Fig. 10). 
After both pix and 
sound markers are 
correctly located on 
the curve, then melt 
the wax on the coil to 
permanently fix the 
position of the wind-
ing. 

•209.75 MC. 
1205.25 MC. 

Set Channel Selec- 
tor to # 12 

Adjust the RF 
marker generator 
the other te 
marker gene 
frequency. After 
Selector to the 
riel, then adjust 

EACH 

sweep generator and 
for operation on 

evision channels: set 
crtor to sound carrier 

setting Channel 
corresponding chan-

the oscillator coil 

MC. 

DIVISION.1 MC. , 

*203.75 MC. 
/199.25 MC. 

CHANNEL 
#11 

Set Channel Selec- 
tor to # 1I 

*197.75 MC. 
:193.25 MC. 

CHANNEL 
#10 

Set Channel Selec- 
tor to # 10 

•191.73 MC. 
/187.25 MC. 

CHANNEL 
#9 

Set Channel Selec- 
tor to #9 

Same as 
above. 

*185.75 MC. 
/191.25 MC. 

Same as 

above 

CHANNEL 
#8 

Same as 
above. 

Same as 
above. 

Set Channel Selec 
tor to #8 20 

40 

60 

80 

100 

% 

for that 
response 
carrier 
lion 
that 
amplitude 
of curve. 

P IX 

FIG. 

channel 
curve 

marker 
shown in 
pix carrier 

position 

SOUND 

TYPICAL 

OVERALL 

RESPONSE 
CURVE 10 

so as to shift the 
and permit the sound 
to appear at the posi-
Fig. 10. Check to see 
marker falls at 50% 

on opposite side 

*179.75 MC. 
/175.25 MC. 

CHANNEL 
# 7 

Set Channel Selec 
tor to #7 

* 87.75 MC. 
I 83.25 MC. 

CHANNEL 
#6 

Set Channel Selec- 
tor to #6 

* 81.75 MC. 
/ 77,25 MC. 

CHANNEL 
#5 

Set Channel Selec- 
tor to #5 

• 71.75 MC. 
t 67.25 MC. 

CHANNEL 
# 4 

Set Channel Selec-
tor to #4 

* 65.75 MC. 
t 61.25 MC. 

CHANNEL 
et3 

Set Channel Selec 
tor to #3 

* 59.75 MC. 
I 55.25 MC. 

CHANNEL 
#2 

Set Channel Selec 
tor to #2 

Switch back to channel # 13 and set 

channel. Check position of sound carfier 

ment of slug # 17 is usually necessary 

that the sound carrier is correctly located 

both gene ator signals for that the setting of slug 

marker. A slight readjust- turns it should 

to reposition the curve so oscillator alignment 

as shown in Fig. 10. If made for channel 

#17 has to be 

be left in its original 

procedure repeated. 

#6 using adjustable 

changed by two 

position and 

A similar 

slug # I8 

or more complete 

all of the foregoing 

check should be 

in Fig. 9. 

If an unsatisfactory overall response 

channel, observe RF Amp. and Mixer 

nel as described on the preceding page. 

is obtained for a particular conform reasonably 

response curve for that chan- attempt to obtain 

If characteristic does not nels by realigning 

well with the typical 

a better compromise 

Antenna, RF Amp. 

curve shown 

for RF response 

and Mixer 

in Fig. 8, then 

on all chan-

circuits. 

Sound Carrier Marker 
/Picture Carrier Marker 

MDEL 133, 
. 10C.1C7 

FOR INSTRUMENT CONNECTIONS 
TELEVISION RF AND OSCILLATOR CHANNEL ALIGNMENT PROCEDURE 

STANDARD 
SIONAL GEN. 

tSUPPLKS 
MARKER SIGNAL) 

GROUND TO CHASSIS 

SWEEP GENERATOR 

WITH SO OHM 

UNBALANCED   

OUTPUT CABLE L  

COUPLE LOOSELY-- DO NOT 1444(E 
ELECTRICAL CONTACT- WEREIY TWIST 
INSULATED WIRES TO FORIM TWO TURKS. 

22.A. F\ 

ANTEABLA 
TERBONALS 

FIG. 11 

Generator Connections for Television 
RF Channel Alignment 

USE 10.000 OM ISOLATING 
RESISTOR IN SERIES WITH 

METER PROBE. 

GROUND TO 
RECEIVER CHASSIS 

RLACE 1000 MAIFD. CONDENSER 
ACROSS 'SCOPE TERMINALS 

AS AN R.F. FILTER. 

FIG. 12 

Oscilloscope Connections for Television 
RF Amp. and Mixer Alignment 

USE 10,000 OHM ISOLATING 
RESISTOR IN SERIES WITH 

METER AND OSCIL OSCOPE PROBES, 

GROUND TO 
RECEIVER CHASSIS 

PLACE 1000 MMFD. CONDENSER 
ACROSS 'SCOPE TERMINALS OSCILLOSCOPE 

AS AN R.F. FILTER. -Ott= --4 

V 
GROUND TO 

RECEIVER CHASSIS 

FIG. 13 

VTVM and Oscilloscope Connections 
for TV Oscillator Alignment 

@SA 

235 
MC 

26.6 
MC. 

L•_1 0u)5 

26.6 23.5 24.75 
MC. 1.4C. MC. 

SOUND 
DISCRIMINATOR 

SECONDARY 
45 MC 

INA 

AM- FM TUNER 
(re• C IA, 

; 

WIDTH CONTROL 
louted n Nth ' 
yoltag• compartment 

TOP VIEW OF CHASSIS 

FIG. 14 

SOUND 
DISCRIMINATOR 

PRIMARY 
£5 MC. 

HORIZ. 
DR 

NORIZ 
INEARI 

IF TRAP COIL 
224 MC 

R E. 
TUNER UNIT 

AOC CONNECTION POINT 

Connect netatre• terrneel of 3 .,olt 
battery to this pent for IF and R F 
Mirrnent pos.twe battery terminal 
ceeecNtoreceverchasin 

SLUG FOR NoRII LOC.m COIL 
ae:fitest for honzontal synclronzaten 
of pcture ., th hold control set to 
center of , ti range. 

Bonn VIEW OF CHASSIS 
FIG. 15 
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F1.1 ANT. 
TERMINAL 

SM LOOP ANT. 
TERMINALS 

AM ANT. 
600 KC 

1. 

BROADCAST BAND-"AM"-ALIGNMENT PROCEDURE 
After the entire chassis assembly has been removed from 
the cabinet, remove the AM loop antena and reconnect it 
to the AM antenna leads extending from the AM-FM tuner 
chassis. Then wind one turn of insulated wire around frame 
of loop antenna so as to provide a means of coupling it to 
the signal generator. Connect one end of coupling turn to 
receiver chassis and allow other end to remain open until 
otherwise instructed in the following chart. Space loop 
antenna same distance away from the chassis as when 
assembled in the cabinet. 

2. Reconnect the speaker to the two audio output leads extend-
ing from the main chassis. IMPORTANT: Do not confuse 
these leads with the two loop antenna leads. 

3. Place the AM-FM dial scale escutcheon on the AM-FM tun-
ing shaft and install the AM-FM pointer knob and fine 
tuning knob on their respective shafts. Then rotate these 
knobs to the extreme counter-clockwise position. At this 
setting, the gang condenser should be fully meshed; if it is 
not, loosen the set screws in the hub of the dial drum on 
the gang condenser and close gang plates manually. Then 
tighten set screws in hub of dial drum. 

4. When aligning the RF circuits and calibrating the oscillator 
it is necessary to hold the AM-FM dial escutcheon in its 

CONNECT 
SIGNAL RECEIVER 

GENERATOR DIAL 
FREQUENCY SETTING 

DUMMY ANT. 
IN SERIES 

WITH SIGNAL 
GENERATOR 

HIGH SIDE OF 
SIGNAL 

GENERATOR TO 

normal mounting position so that the heavy lines below 88 
and 108 are in a horizontal plane. Note that the pointer 
knob must point to the heavy line below 88 on the dial 
when tuning knob is turned fully counter-clockwise and 
gang plates are completely meshed. 

5. IMPORTANT: Do not remove the metal bottom plate of 
AM-FM tuner chassis. Holes are provided for access to IF 
transformer tuning slugs. Removal of the bottom plate 
during alignment of the RF circuits will result in detuning 
when the plate is replaced. 

6. Connect output meter across the speaker voice coil. 

7. Connect ground lead of signal generator to the receiver 
chassis. 

8. Set volume control to the maximum volume position and use 
a weak signal from the signal generator. 

9. Set tone control to its extreme clockwise position. 

10. Set band switch to the "AM" position. 

11. After alignment procedure is completed and chassis and 
loop have been reinstalled in cabinet, arrange leads to 
loop so that they are separated from each other as much 
as possible avoid twisling, taping or extending these leads. 

TRIMMER 
OR SLUG TRIMMER TYPE OF ADJUSTMENT 
NUMBER DESCRIPTION 

.1 MFD. 
Condenser 

Lug on trimmer #24 
at bottom of gang 
,see figure 16 for lo-
cation of trimmer). 

200 MMF 
Mica 

Condenser 

Coupling 
turn 

on loop 
antenna. 

455 ICC 
Any point where 
it does not 
affect the signal. 

19 and 20 2nd I.F. 

21 and 22 1st I.F. 

Adjust for maximum output. 
Then repeat adjustment. 

1500 BC 

1500 KC 

1500 KC 

Tune to 1500 
Kc. generator 
signal. 

23 
AM Oscillator. 

This trimmer is accessi-
ble thru small hole in Adjust for maximum output. 

bottom of TV chassis. 

24 AM 
Antenna Adjust for maximum output. 

200 MMF. 
Mica 

Condenser 

Coupling 
turn 

on loop 
antenna. 

600 BC 
Tune to 600 
Kc. generator 
signal. 

25 
Adjustable 
core of 
AM 

Antenna 
Coil. 

Adjust for maximum output. 

Repeat adjustment of trimmers 24 and 25 until one no longer detunes the other. 

DISCRIMINATOR DISCRIMiNATOR 
SECONDARY PRIMARY 

10.7 MC. 10.7 MC. 

10.7 M 0.7 MC. 

455 KC. 

455 KC. 455 KC. 

455 KC. 

10.7 MC. 10.7 MC. 
AM. ANT. SLUG 

600 KC. 

FI.4 RF. Am OSC. 
106 MC. 1500 KC. 

Fè4 OSC. 
108 MC. 

FM 
OSC. COIL 
66 MC. 

GROUND TO 
RECE IVER 

CHASSIS 

tt. 
6AI.5 

IlIClINIlATOl -A IC 

AMi 
11118111116616 -AAA. 

FIG. 18 FIG. 19 
TOP VIEW BOTTOM VIEW VTVM Connections VTVM and Oscilloscope 
FIG. 16 FIG. 17 for FM Sound Connections for FM Sound 

AM-FM Tuner Chassis AM-FM Tuner Chassis IF Alignment Discriminator Alignment 
FREQUENCY MODULATION-"FM"ALIGNMENT PROCEDURE 

1. After the entire chassis has been removed from the cabinet, 
replace the AM-FM dial escutcheon on the AM-FM tuning shaft 
and install the AM-FM pointer knob and fine tuning knob on 
their respective shafts. Then rotate these knobs to the extreme 

counter-clockwise position. At this setting, the gang condenser 
should be fully meshed; if it is not, loosen the set screws in the 
hub of the dial drum on the gang condenser and close gang 
plates manually. Then tighten set screws in hub of dial drum. 

2. When aligning the RF circuits and calibrating the oscillator it 
is necessary to hold the AM-FM dial escutcheon in its normal 
mounting position so that the heavy lines below 88 and 108 
are in a horizontal plane. Note that the pointer knob must 
'point to the heavy line below 88 on the dial when tuning knob 
is turned fully counter-clockwise and gang plates are corn. 
pletely meshed. 

3. Reconnect the speaker to the two audio output leads extending 
from the main chassis. IMPORTANT: Do not confuse these 
leads with the two AM loop antenna leads. 

4. Remove bottom plate from AM-FM tuner during IF alignment 
but replace it before starting alignment of RF circuits. DO 
NOT REMOVE the AM-FM tuner chassis from the TV chassis 
during alignment. 

STANDARD SIGNAL 
GENERATOR 

SWEEP GENERATOR 
VTVM OR 
OUTPUT 
METER 
CONNEC- 

TION 

OSCILLOSCOPE 
CONNEC. 
TIONS 

Not used. 

Not used. 

RECEIVER 
. DIAL 
SETTING 

TRIMMER 
OR SLUG 
NUMBER 

TYPE OF ADJUST. 
MENT AND OUTPUT 

INDICATION CONNEC- 
TIONS 

FREQUENCY CONNECTIONS FREQ. 

Connect high side 
to lug on trimmer 
#33 (see Fig. 16 
for location of trim- 
mer) using a .01 
Mfd. condenser in 
series with gener-
ator lead. Connect 
ground lead to the 
receiver chassis in 
vicinity of gang 
condenser. 

103 MC. 
Unmodulated 

Not used. 
Connect 
VTVM 

as shown 
in Fig. 18. 

Any position 

where it 
does not 
affect the 
signal. 

Same as 
above. 

-+26 -+ 
Discriminator 
secondary 

Adjust these trimmers 
for maximum meter 
reading - the output 
voltage will be of neg-
ative polarity. 

+.27 ...- 
Discriminator 

primary 

#28-29 

2nd IF 

#30-31 

1st IF 

Same as 
above. 

Same as 
above. Not used. 

Connect 
VTVM 

as shown 
in Fig. 19. 

#26 
Discriminator 
secondary 

Note that as 
is rotated, 
be found 
voltmeter 
rather sharply 
positive to 
reading or 
The correct 
obtained 
meter reads 
the slug is 
this point. 

A pattern 
that shown 
should appear 
oscilloscope 
Check for 
about the 
center point 
arity of the 

10.7 

slug #26 
a point will 
where the 
will swing 

from a 
a negative 
vice versa. 
setting is 
when the 

zero as 
moved thru 

similar to 
in Fig. 20 

on the 
screen. 

symmetry 
10.7 Mc. 
and line-

slope. 

MC. 

Same as 

above, 

Same as 
above, 

Connect high side 
to lug on trimmer 
#33 (see Fig. 16 
for location of trim- 
mer) using a . 01 
Mt d. condenser in 

series with gener- 
ator lead. Connect 
ground lead to the 
receiver chassis in 
vicinity of gang 
condenser, 

10.7 MC 
Sweeping 
±-300 Kr. 

Not used. 

Connect as 
shown in 
Fig. 19. 

Same as 
above. 

#26 
Discriminator 

secondary 

Set vertical am-
plifier of 'scope 
for maximum =-
plification. 

Attenuate 

signal to 
prevent 
overload 

and distortion 
of response 

curve, 

Synchronize os- 
cilloscope with 
sweep generator 
by connecting 

i" horizontal n• 
put"  terminals of 
scope to source 
of horizontal 
sweep modulat- 
ing voltage on 
the sweep gen- 
erator. 

FIG. 
If the characteristic is 
not shaped properly, 
attempt to obtain sym-
metry by changing the 
setting of slug #26. 
Should that fail to 
produce the desired 
results, then a slight 
readjustment of slugs 
#27, 28, 29 30 and 31 
should be undertaken. 

IMPORTANT:-Before starting argnment of the RF and Oscillator cit. Failure to observe th's requirement would result in detuning if plate 
cuits, be sure to replace the bottom plate on the AM-FM Tuner chassis, were replaced after alignment is completed. 

Connect high side 
in series with a 
270 ohm carbon re- 
sistor to FM an. 

terminal 
near gang conden-
ser (see Fig. 16). 
Connect ground 
lead to receiver 
chassis. 

108 MC. 
with 

400 cycle 

AM 
Modulation, 

Not used. 

Connect 
OUTPUT OUTPUT 

METER 
across speaker 

voice coil. 

Not used. 108 Mc. 
#32 

Oscillator 

Set trimmer #32 to re-
ceive 108 Mc. signal 

imum meter reading. 

Same as 

above. 

106 MC. 
with 

400 cycle AM 
Modulation. 

Not Same as 1 
ubove. Not used. 

Tune to 
106 Mc. 

generator 
signal. 

#33 

FM RF 

Adjust trimmer for 
read-maximum meter read-

ing.  

Check calibration and tracking of receiver with input signals of 88, 90 received at the correct dial setting. On the other hand, if generator 
and 106 MC. If difference between dial pointer set ing and the above signal was received at a dial setting below 88 MC., then slightly com. 
mentioned frequencies does not exceed -±0.3 MC. and RF circuit 's track. press the windings of the oscillator coil until the signal comes in at the 
ing properly, then alignment may be considered satisfactory and no correct calibration point. 
further adjustment is necessary. Check calibration at 108 MC. and if it is in error by more than -±0.3 MC., 
Where the calibration error is greater than -±0.3 MC. it is advisable to readjust setting of trimmer #32. Repeat calibration adjustment at 86 and 
make the following adjustments: 108 MC. until desired accuracy is obtained. 
Tune receiver to an 88 MC. signal and note whether dial pointer is above Observe dial calibration at 106 MC. If it is found to be incorrect by an 
or below correct calibration point. Then tune receiver so that dial pointer appreciable amount, then make a very slight adjustment in the spacing 
is at the 88 MC. position. If generator signal was previously received at of the gang condenser plates to receive the 106 MC. signal at the correct 
a setting above 88 MC.. it will be necessary to slightly spread the wind. dial setting. Then check adjustment of RF trimmer 4 pe 3 to obtain maxi-
ings of the FM oscillator coil (#34 in Fig. 17) so that signal will now be mum output indication at 106 MC. 

5. Set band switch to the "FM" position. 
6. Set volume control to the maximum volume position and use 

weak signal from the signal generator. 

7. Set tone control to its extreme clockwise position. 

8. Dress FM circuit leads as short and straight as possible, par 
ticularly those in the oscillator circuit. IF plate and grid leads 
should also be kept short and straight. 

MODEL 133, 

Ch. 100.107 

John Y. Rider 



PARTS LIST FOR CHASSIS 
NOTICE: Some parts listed below have sped al diaracteristics. Do not use substitutes for replacement purposes. 

*HE-
MATIC PART 

LOCATION NO. DESCRIPTION 

CONDENSERS 

Il   W513001 Condenser--ceramic 2.2 Mmfd. 500 volt  

12.A,B W508061 Condenser-ceramic 51 Mmfd. (part of 1st 
Sound I.F. transformer)  

13 W513013 Condenser-ceramic 5000 Mmfd. 450 volt 
16 W513013 Condenser-ceramic 5000 Mmfd. 450 volt 

18-AB. W508061 Condenser-- ceramic 51 Mmfd. (part of 2nd 
Sound I.F. transformer)  

19 W513013 Condenser-ceramic 5000 Mmfd. 450 volt 
21 W513433 Condenser- • ceramic 47 Mmfd. ± 10% 500 volt 

(Temperature compensating) 
23  W513013 Condenser ceramic 5000 Mmfd. 450 volt  

25 W513009 Condenser- ceramic 1000 Mmfd. 500 volt   

26-A W507321 Condenser-ceramic 110 Mmfd. (part of dis. 
criminator transformer   

27 W512527 Condenser-mica 220 Mmfd. ± 10.4, 500 volt 
29 W513010 Condenser-ceramic 1500 Mmfd. 350 volt   
30 W512027 Condenser-.05 Mfd. 200 volt 

32 W512007 Condenser-.005 Mid. 600 volt 

34 W512007 Condenser-.005 Mid. 600 volt 

36 W505174 Condenser-electrolytic 10 Mid. 150 volt  

41 W513010 Condenser--ceramic 1500 Mmfd. 350 volt . 
42 W502547 Condenser-electrolytic 4 Mid. 150 volt.   
44  W502527 Condenser-electrolytic 50 Mid. 25 volt  

46 W504719 Condenser-electrolytic 4 Mid. 450 volt  

48.. .. W512003 Condenser-.002 Mid. 600 volt   

50  W504719 Condenser-electrolytic 4 Mid. 450 volt  
52-A,B,C .W508072 Condenser-electrolytic 

A-40 Mid. 450 volt} 
B-40 Mid. 450 volt   
C-40 Mid. 450 volt 

54 W508324 Condenser-trimmer 4-70 Mmfd  
100  W513009 Condenser-ceramic 1000 Mmfd. 500 volt  

105 W512532 Condenser mica 240 Mmfd. ± 5% 500 volt 
106 W513009 Condenser-ceramic 1000 Mmfd. SOO volt  

109 W513016 Condenser-ceramic 82 Mmfd. ± 10% 500 volt 
112 W513009 Condenser-ceramic 1000 Mmfd. 500 volt  

114 W513009 Condenser-ceramic 1000 Mmfd. 500 volt  

117 W513016 Condenser-ceramic 82 Mmfd. ± 10% 500 volt 

120 W513009 Condenser--ceramic 1000 Morid. SOO volt  
122 W513009 Condenser-ceramic 1000 Mmfd. 500 volt . 

126  W513016 Condenser-ceramic 82 Mmfd. ± 10% 500 volt 

133   W513009 Condenser--ceramic 1000 Mmfd. 500 volt.... 
136 .. W513433 Condenser-ceramic 47 Mmfd. d; 10% 500 volt 

(Temperature compensating)  

138 W513432 Condenser- ceramic 5 Mmfd. ± 10% 500 volt 
(Temperature compensating)  

140  W512045 Condenser .25 Mid. ± 10% 200 volt . 

145 W512027 Condenser-.05 Mid. 200 volt   
148 W512045 Condenser-.25 Mid. d-, 10% 200 volt   

150  W513003 Condenser-ceramic 100 Mmfd. 500 volt .. 
154   .W5I2033 Condenser-.1 Mid. 200 volt  

157  W512027 Condenser-.05 Mid. 200 volt 

167, 168 W512031 Condenser-.05 Mid. 600 volt. . 
174  W512019 Condenser-.02 Mid. 600 volt   

175  W512031 Condenser-.05 Mid. 600 volt 

176 . W513018 Condenser-ceramic 220 Mmfd. 500 volt  
183 W5I3015 Condenser-- mica 56 Mmfd. d:10% 500 volt . . 
187 W512045 Condenser-.25 Mid. ± 10% 200 volt  

192:193 W513009 Condenser-ceramic 1000 Mmfd. 500 volt 
196  W512013 Condenser-.01 Mid. 600 volt . 

199   . W513013 Condenser-- ceramic 5000 Mmtd. 450 volt . . 

201  W512027 Condenser-.05 Mid. 200 volt   

204 . W512531 Condenser- mica 3300 Mmfd. rt. 5% 500 volt 
205 W513007 Condenser-ceramic 330 Mmfd. 500 volt  

210  W512535 Condenser-mica 390 Mmfd. ± 10% 500 volt 

211  W512536 Condenser-mica 270 Mmfd. ± 10% 500 volt .. 
212  W508071 Condenser-trimmer 10-160 Mmfd. (Horizontal 

Drive Control)  
214-A to D.WS08074 Condenser--- electrolytic 

A-- 20 Mid. 450 volt') 
B- 10 Mfd. 450 volt 
C-100 Mid. 25 volt f"   
D-• 10 Mid. 450 volt) 

217 W512047 Condenser -.25 Mid. d.- IO% 400 volt  

371 

373 

376 

377-

378 

380 

382   

384 W513001 

387-A, B W506080 

388-A 

388- B 

389 

391 

393 

SCHE-
MATIC PART 

LOCATION NO. DESCRIPTION 

CONDENSERS-Continued 

219 W512031 Condenser-.05 Mid. 600 volt. 

223 W512537 Condenser-mica 10 Mmfd. ± 10% 1500 volt. 
224  W512015 Condenser-.02 Mid. 200 volt 

227  W612031 Condenser-.05 Mid. 600 volt 

230 W513021 Condenser-ceramic 500 Mmfd. 10,000 volt  
232 W512039 Condenser-. 15 Mid. ± 10% 200 volt   

234 W512049 Condenser-.25 Mid. 1.- 10% 600 volt 

235 W512027 Condenser-.05 Mid. 200 volt ... 

236 W512049 Condenser-.25 Mid. ± 10% 600 volt 
237, 238 W512255 Condenser-.01 Mid. 400 volt  

240 W513013 Condenser-ceramic 5000 Mmfd. 450 volt   

242, 243 . W513009 Condenser-ceramic 1000 Mmfd. SOO volt  

245, 246 .W513009 Condenser-ceramic 1000 Mmfd. 500 volt 

249-A, B W508073 Condenser-electrolytic 
A-20 Mid. 300 volt )  
B-60 Mid. 300 volt 

250 . W513018 Condenser-ceramic 220 tilmfd. 500 volt . 
258 . W513009 Condenser-ceramic 1000 Mmid. 500 volt  

260 ..W513013 Condenser-ceramic 5000 Mmfd. 450 volt 

262.A W508062 Condenser-ceramic . 01 Mid. 450 volt (part of 
integrator unit) 

262-C W508062 Condenser-ceramic 2000 Mmfd. 450 volt (part 
of integrator unit) 

262-E W508062 Condenser-ceramic 5000 Mmfd. 450 volt (part 
of integrator unit)  

262-G W508062 Condenser-ceramic 5000 Mmfd. 450 volt (part 
of integrator unit) 

264 ..W512533 Condenser-mica 4700 Mmfd. ± 5% 1000 volt . 

273 .W5I2306 Condenser-. 1 Mid. d: 10% 600 volt .... 

274 W512037 Condenser--. 1 Mid. 600 volt . 
295  W508569 Condenser-ceramic 15 Mmfd. d-. 10% SOO volt.. 

297 W508570 Condenser-ceramic 680 Mmfd. 500 volt.   
299 W508572 Condenser-ceramic 470 Mmfd. 500 volt   

300-A, B. W508576 Condenser-ceramic 
A-1000 Mmld. 500 volt'  
B-1000 Mmfd. 500 volt 

313 . W508573 Condenser-ceramic . 25 Mmfd. ± lé% 500 volt 

314  W508574 Condenser-ceramic .5 Mmfd. ± 10% 500 volt 
(Temperature compensating) 

315 W508575 Condenser-ceramic 1.8 Mmfd. ±- 10% 500 volt 
329. .W508572 Condenser-ceramic 470 Mmfd. 500 volt 

342.   W508571 Condenser-ceramic 10 Mmfd. ± 10% 500 volt 
(Temperature compensating). 

343 . W508557 Condenser- ceramic 3 Mmfd. ± 10% 500 volt . 
346 W508551 Condenser-trimmer 1.2-2.5 Mmfd. when 

mounted to chassie (Fine tuning) 

347 . .W508571 Condenser-ceramic 10 Mmfd. -± 10% 500 volt 
(Temperature compensating) 

350 W513005 Condenser ceramic 220 Mmfd. 500 volt 

351  W513009 Condenser ceramic 1000 Mmfd. 500 volt 

353  W513006 Condenser- ceramic 270 Mmfd. 500 volt 

355.  W512007 Condenser--.005 Mid. 600 volt . 

356  W512013 Condenser-.01 Mid. 600 volt 

359 W160095 Condenser-electrolytic 40 Mid. 300 volt 

362  W513002 Condenser-ceramic 47 Mmfd. 500 volt 

366-A to D W508186 Condenser-variable gang 

W513009 Condenser-ceramic 1000 Mmfd. 500 volt 

W507940 Condenser trimmer 1.5-12 Mreffd. 

W513007 Condenser-ceramic 330 Mmfd. 500 volt 

W513009 Condenser-ceramic 1000 Mmfd. 500 volt 

 W513000 Condenser - ceramic 1.0 Mmfd. 500 volt 

 W513002 Condenser-ceramic 47 Mmfd. 500 volt 

 W513002 Condenser-ceramic 47 Mmfd. 500 volt 

W513436 Condenser-ceramic 2.5 Mmfd. 500 volt (Tem-
perature compensating) 

Condenser - ceramic 2.2 Mmfd. 500 volt ... 

Condenser-ceramic 33 Mmfd. (part of 1st FM 
I. F. transformer)   

W505867 Condenser-ceramic 63 Mmfd. ( part cf 1st AM 
I. F. transformer). 

.W505867 Condenser-ceramic 66 Mmfd. (part of 1st AM 
I. F. transformer). .. 

. W513013 Condenser-ceramic 5000 Mmfd. 450 volt 

W513013 Condenser-ceramic 5000 Mmfd. 450 volt   

 W513013 Condenser-ceramic 5000 Mmfd. 450 volt 

-4 
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SCHE-
MATIC PART 

LOCATION NO. DESCRIPTION 

CONDENSERS-Conarzu•d 

396 . W513013 Condenser-ceramic 5000 Mmfd. 450 volt . . 
397-A WS05905 Condenser--ceramic 83 Mmfd. (part of 2nd FM 

I. F. transformer)  

398-A .W505867 Condenser-ceramic 83 Mmfd. (part of 2nd AM 
I. F. transformer) 

398-B W505867 Condenser-ceramic 66 Mmfd. (part of 2nd AM 
I. F. transformer)..  

399-A W506338 Condenser-ceramic 100 Mmld. 400 volt (part 
of diode filter unit). . .. . 

399-C W506338 Condenser- ceramic 100 Mmfd. 400 volt (part 
of diode filter unit)  

401  W512028 Condenser-.05 Mid. 400 volt  

403, 404 W513013 Condenser-ceramic 5000 Morid. 450 volt 

406 W513007 Condenser-ceramic 330 Mmfd. 500 volt 
407 W512103 Condenser-.001 Mid. 400 volt  

408 W513013 Condenser-ceramic 5000 Mmfd. 450 volt 

409-A  W508179 Condenser-ceramic 47 Mmid. (part of FM dis-
criminator)   

412 W513013 Condenser--ceramic 5000 Mmfd. 450 volt 

413  W513009 Condenser-ceramic 1000 Mmfd. 500 volt 
416 .W513007 Condenser-ceramic 330 Mmfd. 500 volt 

417 W507946 Condenser-electrolytic 3 Mid. 50 volt 

419 W513023 Condenser-ceramic 10 Mmfd. ± 10% 500 volt 

421  W513009 Condenser-ceramic 1000 Mmfd. 500 volt   

RESISTORS 

14 W510117 Resistor-carbon 

17 W510137 Resistor-carbon 

20. W510185 Resistor-carbon 

22 W510117 Resistor-carbon 

24 W510137 Resistor-carbon 

28   W510160 Resistor-carbon 
31.  W510170 Resistor-carbon 

35   . W510197 Resistor-carbon 

38 W510163 Resistor-carbon 
39, 40..W510159 Resistor-carbon 

45  W510227 Resistor-carbon 
47  W510153 Resistor-carbon 

101 W510151 Resistor-carbon 

102  ..W510137 Resistor--carbon 

104   W510117 Resistor-carbon 

108  W510137 Resistor-carbon 

110 .. W510153 Resistor--carbon 

Ill W510137 Resistor-carbon 

113. W510117 Resistor-carbon 

116   W510137 Resistor--carbon 

118 ..W510148 Resistor-carbon 

119  W510137 Resistor- carbon 

121 W5I0117 Resistor-carbon 
123 W510153 Resistor- -carbon 

124 W510137 Resistor--carbon 
130  W5I0115 Resistor-Carbon 

132 W510153 Resistor-carbon 

135 .W5I0137 Resistor-carbon 

139 W510151 Resistor-carbon 

141  W510254 Resistor-carbon 

142 W510253 Resistor --carbon 
144  W510166 Resistor -carbon 4 

146 .W510164 Resistor-carbon 

147  W5I0155 Resistor-carbon 1 

149 W510150 Resistor-carbon 5 
151   W5I0173 Resistor-- carbon 

153 W510150 Resistor--- carbon 5 

155 W5I0191 Resistor--carbon 1 

156 W510356 Resistor---carbon 
158   W510191 Resistor--carbon 1 

159   W510126 Resistor--carbon 2 

162 . W510723 Resistor--carbon 1 
164, 165 W510339 Resistor - -carbon I 

166 W510179 Resistor--carbon 2 
169 W510191 Resistor--carbon 1 

170 W510173 Resistor --carbon 1 

82 Ohms ± 10% 1/2  watt 

1000 Ohms V2 watt 

470,000 Ohms 1/2 watt  

82 Ohms ±- 10% 1/2 watt  
1000 Ohms 1/2 watt 

22,000 Ohms d-. 10% 1/2  watt 

68,000 Ohms 1/2 watt   
10 Meg. 1/2 watt 

33,000 Ohms ± 10% V2 watt 

18,000 Ohms -±- 10% 1/2 watt 

330 Ohms ± 10% 1 watt   

8200 Ohms d-, 10% 1/2  watt 
6800 Ohms ± 10% 1/2  watt 

1000 Ohms 1/2 watt 

82 Ohms ± 10% 1/2 watt 
1000 Ohms 1/2 watt 

8200 Ohms ± 10% 1/2 watt 

1000 Ohms 1/2 watt 
82 Ohms ±- 10% 1/2  watt 

1000 Ohms 1/2  watt  

4700 Ohms ±-- 10% 1'2 watt 

1000 Ohms V2 watt......... 

82 Ohms d:- 10% 1/2 watt 

8200 Ohms d: 10% (/2 watt 

1000 Ohms 1/2  watt 

68 Ohms ± 10% 1/2 watt 

8200 Ohms 10% 1;2 watt 
1000 Ohms 1/2  watt   

6800 Ohms -±- 10% 1/2  watt 
10,000 Ohms ± 10% 1 watt 

8200 Ohms ±- 10% 1 watt 

7,000 Ohms ± 10% 1/2 watt 
33,000 Ohms 1,2 watt 

0,000 Ohms 1/2  watt 

600 Ohms ± 10% 1/2 watt 

100,000 Ohms 1/2 watt  

600 Ohms -±- 10% V2 watt 
Meg. 1'2 watt 

2,000 Ohms ± 10./0 2 watt 

Meg. 1/2  watt 

70 Ohms ± 10% lí2 watt ., 

2.000 Ohms -±- 5% 1/2 watt 
SOO Ohms ±- 10% 2 watt 

20,000 Ohms 1/2 watt 

Meg. 1,'2 watt 

00.000 Ohms 1/2 watt   

SCHE-
MATIC PART 

LOCATION NO. DESCRIPTION 

RESISTORS-Continued 

171   W5I0171 Resistor-carbon 82,000 Ohms -± 10% V2 watt.. 

172 W510161 Resistor-carbon 22,000 Ohms V2 watt  

177.. W510143 Resistor-carbon 2200 Ohms V2 watt  .. 
178 . W510157 Resistor-carbon 15,000 Ohms d: 10% ' watt 

182  W510332 Resistor-carbon 560 Ohms ± 10% 2 watt  
185, 186 . W510132 Resistor-carbon 560 Ohms ± 10% V2 watt   

188  W510180 Resistor-carbon 270,000 Ohms ± 10% 1/2 watt 

189   .W510181 Resistor-carbon 330,000 Ohms -± 10% 1/2  won 

190   .W510141 Resistor-carbon 1800 Ohms ± 10% 1/2 watt 

191 . ..W510144 Resistor- -carbon 2700 Ohms ± 10% 1/2 watt 

194, 195 W5I0172 Resistor - carbon 100,000 Ohms d: 10% V2 watt 

197 W510162 Resistor-carbon 27,000 Ohms d.- 10% V2 watt 

198 . W510195 Resistor-carbon 4.7 Meg. 1/2 watt  
200 ..W5I0185 Resistor-carbon 470,000 Ohms 1/2 watt. 

203  W510150 Resistor-carbon 5600 Ohms ± 10% 1/2 watt. 

206 .. .W510139 Resistor-carbon 1500 Ohms -±- 10% V2 watt 

207 W510175 Resistor-carbon 150,000 Ohms nt- 10% V2 watt 

W510180 Resistor-carbon 270,000 Ohms -±- 10% I/2 watt 
213  W510191 Resistor--carbon 1 Meg. V2 watt  

215  W510116 Resistor--carbon 68 Ohms V2 watt  

216 . ... W510261 Resistor-carbon 22,000 Ohms 1 watt .. 
218 W510317 Resistor-carbon 82 Ohms -± .10% 2 watt . 

220  W510248 Resistor--carbon 4700 Ohms ± 10% 1 watt .. 

226   W510154 Resistor-carbon 10,000 Ohms ± 10% 1/2 watt 

228 W510725 Resistor-carbon 3.3 Ohms d.- 10% V2 watt 

229 W510728 Resistor-wire wound 15.000 Ohms ± 10% 
10 watt 

231 W510391 Resistor-carbon I Meg. 2 watt 

247  .W510319 Resistor- carbon 100 Ohms 2 watt 

252 W510726 Resistor--wire wound 850 Ohms 5 watt 

262-B W508062 Resistor-carbon 22,000 Ohms 1/5 watt (part 
of integrator unit .. 

262.D W508062 Resistor-carbon 8200 Ohms 1/5 watt (part 
of integrajor unit) 

262-F .. W508062 Resistor-carbon 8200 Ohms 1/5 watt (part 
of integrator unit) 

265 .. W510190 Resistor-carbon 1 Meg. -± 10% 1/2 watt. .. 

267  W510172 Resistor-carbon 100,000 Ohms ± 10./. V2 watt 
268   W510196 Resistor -carbon 6.8 Meg. V2 watt 
269. . . W510192 Resistor-carbon 1.5 Meg. V2 watt .. 

271  W510168 Resistor - carbon 56.000 Ohms ± 10% 1/2 watt 
272 W510145 Resistor--carbon 3300 Ohms ± 10% 1/2 watt .. 

275 W510193 Resistor-carbon 2.2 Meg. 1/2  watt   

276 W510132 Resistor-carbon 560 Ohms ± 10% V2 watt   

279 W5I0244 Resistor-carbon 2700 Ohms -± 10% 1 watt 

296  W510142 Resistor-carbon 2200 Ohms -.h 10% V2 watt.... 
298  W510148 Resistor-carbon 4700 Ohms -± 10% 1/2 watt.... 

316 W510180 Resistor-carbon 270,000 Ohms ± 10% 1/2 watt 

341 .W510148 Resistor-carbon 4700 Ohms ± 10% 1'2 watt ... 

344 .. .W510161 Resistor- carbon 22,000 Ohms 1/2  watt 
348 . W510158 Resistor carbon 15,000 Ohms 1/2 watt 

354 ... W510185 Resistor-carbon 470.000 Ohms 1/2  watt 

357  W510179 Resistor-carbon 220,000 Ohms V2 watt  
358 W510733 Resistor-wire wound 650 Ohms -± 10% 

10 watt.. 

360 W510727 Resistor--wire wound 7500 Ohms d.- 10% 
5 watt 

368   W510173 Resistor-carbon 100.000 Ohms ('2 watt 
381 W5I0193 Resistor-carbon 2.2 Meg. V2 watt 
383 W510155 Resistor-carbon 10,000 Ohms 1,2 watt 

386 . W510136 Resistor- carbon 1000 Ohms ± 10% V2 watt ... 
390 .W510152 Resistor-carbon 6800 Ohms V2 watt . 

392. W510249 Resistor--carbon 4700 Ohms 1 watt 

394.W510146 Resistor-carbon 3300 Ohms ½ watt 

395 . W510246 Resistor--carbon 3300 Ohms I watt 
399-B  W506338 Resistor-,- carbon 47,000 Ohms I 5 watt !part 

of diode filter unit).. . . . 
400 .....W510185 Resistor-carbon 470,000 Ohms 1/2  watt. . 
402 ..W510193 Resistor-- carbon 2.2 Meg. V2 watt 
405   W510240 Resistor--carbon 1500 Ohms 1 watt .. 
410   W510125 Resistor- carbon 220 Ohms 1'2 watt 
411 . W510159 Resistor-carbon 18,000 Ohms t- In% V2 watt 

414, 415 W510155 Resistor-- carbon 10,000 Ohms 1,2 watt 
420   W510122 Resistor-carbon 150 Ohms 1,2 watt. . . . 

422, 423 W510725 Resistor-carbon 3.3 Ohms d: 10% 1/2  watt .. 
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PARTS LIST FOR CHASSIS (Cont. 

SCHE-
MATIC PART 

LOCATION NO. DESCRIPTION 

CONTROLS 

33-A, B W508182 Volume control-1 Meg. (with switch)  
43-A to D W509458 Band switch (includes volume control)  
54  W508324 Built-in Antenna tuning condenser (4-70 Mmld.) 

160-A. B W508457 Tone and Contrast potentiometer 
A-Tone control; 500,000 Ohms 1/4 watt 
B-Contrast control: 3000 Ohms ± 10% 4 w. 

173 W508056 Brightness potentiometer (50,000 Ohms) 

180 . W508456 Focus potentiometer (5500 Ohms -1- 10% 4 watt) 

202 W508077 Horizontal Lock coil (less slug) 
W507429 Slug core for Horizontal Lock coil 

208 W508056 Horizontal Hold potentiometer (50.000 Ohms) 

212   W508071 Horizontal Drive trimmer condenser 
(10-160 Mmfd.)  

225  W508218 Width coil (includes slug and clip)   
W508435 Slug core for Width coil  

233 .. ..W162056 Horizontal Linearity coil (includes slug and 
clip)   

W507429 Slug core for Horizontal Linearity coil  
366.W508454 Vertical Hold potentiometer (1 Meg.). 
270 W508455 Height potentiometer (2.5 Meg.)'.. ....... . . 
277 . W508453 Vertical Linearity potentiometer (6000 Ohms). 
346. W508551 Fine Tuning trimmer 1.2 to 2.5 Mmfd. when 

mounted to chassis  
369-A to D W508185 Band Switch (on AM.FM tuner)   

COILS AND TRANSFORMERS 

12  W508061 Transformer- let sound I. F   

15 W507373 Coil-choke   
18  W508061 Transformer-2nd sound I. F  
26  W507321 Transformer-TV sound discriminator (includes 

condenser 26-A)  
W508438 Slug core for primary of TV sound discrimi-

nator transformer  

W508439 Slug core for secondary of TV sound discrim-
inator transformer. 

37  W507373 Coil-choke   

49 W505912 Transformer- sound output  
103 W507567 Coil- I. F. trap  
107  W507343 Coil- let video I. F. (less slug  

W507357 Slug core for 1st video 1. F. coil  

115 W507343 Coil--2nd video I. F. (less slug)  
W507357 Slug core for 2nd video I. F. coil  

125 W507343 Coil-3rd video I. F. (less slug)  
W507357 Slug core for 3rd video I. F. coil  

128  W507367 Coil-choke   
134 W507591 Coil-4th video I. F. assembly (includes con-

denser 136 and choke coil 137)  
W507357 Slug core for 4th video I. F. coil  

137 W507367 Coil-choke   
143 W507374 Coil-peaking   

152 W507374 Coil-peaking   
161  W508069 Coil-peaking   
163 W508070 Coil-peaking   

181 W508065 Coil-focus   
184 W507791 YokZ-picture tube deflection  

202 W508077 Coil-Horizontal Lock (less slug)  
W507529 Slug core for Horizontal Lock coil  

222 W508058 Transformer-horizontal fly-back  
225 W508218 Coil-Width (includes slug and clip)  

W508435 Slug core for Width coil  
233 W162056 Coil-Horizontal Linearity (includes slug and 

clip)   
W507429 Slug core for Horizontal Linearity coil  

239 W508060 Transformer-power   

241 W507586 Coil-choke   

244 W507587 Coll--choke   
248 W507584 Coil-choke   

253 W508341 Choke-filter   

254 W507584 Coil-choke   

259 W507586 Coil-choke   
263 W508076 Trcmsformer-vertical blocking oscillator  

278 W508059 Transformer-vertical output  

W508431 R. F. Unit complete with coils and tubes  
283 W508553 Coil-antenna; channel # 13  
284 • Coil-antenna; channel # 12  
285 • Coil-antenna; channel #11  
286 Coil-antenna; channel #10  

287 Coil-antenna; channel #9  

SCHE-
MATIC PART 

LOCATION NO. DESCRIPTION 

COILS AND TRANSFORMERS-Continued 

288 Coil-antenna; channel #8 

289  .• Coil- antenna: channel #7  
290 . W508552 Coil-antenna; channel #6  
291 • Coil.-ardenna; channel #5 (61/2 turns #24 wire 

.080" I. D.).... .   
292 • Coil--antenna; channel #4 ( 11 1/2  turns #24 

wire .080" I. D.)  
293 • Coil- antenna; channel #3 ( 11 1/2 turns #24 

wire .080" I. D.). . ..... 
294 . Coil- -antenna; channel e2 (13 1/2 turns e24 

wire .080" I. DJ..   .. . .... 

301 W508554 Coil-R. F.; channel : 13.. ....... . 
302 • Coil- FI. F.; channel # 12   
303 Coil-R. F.: channel # 11. 
304 Coil-R. F.; channel # 10 

305 Coil-R. F.; -channel #9. 
306 Coil-R. F.; channel #8   
207 • Coil- - R. F.; channel #7  
308 Coil-R. F.: channel es (201/2  turns #21 wire 

.125" I. D.)  
309 Coil-R. F.; channel #5 (81/2  turns #24 wire 

.080" I. D.)  
310 Coil-R. F.: channel #4 (81/2  turns #24 wire 

.125" I. D.)  
311 Coil-R. F.; channel #3 ( 131/2  turns #24 wire 

.080" 1. D.)  
312 Coil-11. F.; channel #2 ( 11 1/2 turns #24 wire 

.080" I. D.)  
317. Coil- mixer; channel #13 (41/2  turns #21 wire 

.125" I. D)  

318 Coil-mixer: channel #12  
319 Coil-mixer; channel #11  
320 Coil-mixer; channel #10  
321 Coil--mixer: channel #9  
322 Coil-mixer; channel #9  
323 Coil- mixer; channel #7 

324 Coil-mixer; channel #6 (1812 turns #21 wire 
.125" I. D.)  

325 Coil-mixer; channel #5 (61/2  turns #24 wire 
.080" I. D.)  

326 Coil--mixer; channel #4 (81/2  turns #24 wire 
.125" I. D.)  

327 Coil-mixer; channel #3 ( 11 1/2 turns #24 wire 
.080" 1. D.   

328. Coil--mixer; channel #2 ( 131/2  turns #24 wire 
.080" I. D.)   

330.. . Coil-oscillator; channel #12  
331... Coil-oscillator: channel # 11   
332 Coil-oscillator; channel #10  
333 . Coil-oscillator; channel #9  

334   Coil-oscillator; channel #8 * 

335  • Coil-oscillator: channel #7  
336 W508558 Coil-oscillator; channel #6  

W508559 Slug for oscillator coil (brass); channel #6 

337  • Coil-oscillator; channel #5 (61/2  turns #24 
wire .080" I. D.)  

Coil-oscillator; channel #4 ( 11 1/2  turns #24 
wire .080" L D.)  

339   Coil-oscillator: channel #3 (81/2  turns #24 
wire .080" I. D.)  

340. Coil-oscillator: channel #2 (11 1/2  turns #24 
wire .080" I. D.)  

345 W508560 Coil-oscillator; channel #13  
W508559 Slug for oscillator coil (brass); channel # 13  

349 W508555 Coil-converter plate (includes slug and clip) 

W508556 Slug core for converter plate -coil  
352 W507587 Coil-R. F. choke for 616 and 6AG5 
365 W508184 Coil-AM antenna  
370 W507586 Coil-choke   
372 W507935 Coil-choke   
374 W507942 Coil-FM oscillator  
375 W508195 Coil-AM oscillator  

379 W507941 Coil-FM R. F  
385 W506581 Coil-R. F. choke (includes resistor 386)  
387 W506080 Transformer-lst FM I. F  
388 W505867 Transformer-1st AM I. F  

397 W505905 Transformer-2nd FM I. F  
398 W505867 Transformer-2nd AM I. F  
409 W508179 Transformer-FM discriminator  
418 W508212 Loop Antenna (AM)  

PARTS LIST FOR CHASSIS 
SCHE-
MATIC PART 

LOCATION NO. DESCRIPTION 

SCHE-
MATIC PART 

LOCATION NO. 

OTHER ELECTRICAL PARTS 

43.A to D W508458 Switch-band (includes volume control)  
51 W508174 Speaker--P. M. Dynamic (6" x 9")   
53 . . ....... W508466 Built-ir antenna (includes condenser 54). 

179.  W508432 Crystal cartridge  
221 . .... W508063 Fuse for horizontal sweep circuit; 1/2  Amp. 

250 volt..   
261 WI18921 Lamp-TV Channel Lite (Mazda 047) 6.8 V. 

150 Ma  

262-A to G..W506062 Integrator coupling unit  
280. ..... W508120 Motor-for record changer; 115 volt 60 cyc 

281 W505269 Switch-"ON-OFF" for record changer  

282-A to K . • Channel Selector switch  
361 W118921 Lamp-OFF-ON Indicator Lite (Mazda 047) 

6-8 V. 150 Ma.   

363 W118921 Lamp-AM Channel Lite (Mazda 047) 6-8 V. 
150 Ma  

364 W118921 Lamp-FM Channel Lite (Mazda 047) 6-8 V. 
150 Ma  .... 

369-A to D. W508185 Switch-band (on AM-FM tuner) 

399-A.B,C W506338 Diode filter unit 
A- Condenser- ceramic 100.Mmid. 400 volt1 
B-Resistor-carbon 47.000 -Ohms 1/5 watt 
C--Condenser-ceramic 100 Mmfd. 400 vcit 

418 W508212 Loop Antenna (AM)  

MECHAAICAL PARTS OF R.F. TUNER 

W508431 R. F. Unit complete with coils and tubes  
W508568 Bottom cover shield  
W508081 Bracket for tuner mounting (front)  

W508426 Bracket for tuner mtg. (rear)  
W508566 "C" washer-retains switch shaft  
W508567 "C" washer-retains fine tuning shaft 
W508564 Fine tuning disc (on trimmer shaft)  
W508565 Set screw for fine tuning disc  
W508563 Shaft, fine tuning and driving disc  

W508561 Shaft, switch (incl. indexing arm)  
W604699 Shield- tube   
W508556 Slug core for converter plate coil  

W508559 Slug-brass core for oscillator coil; channel 
es and 13  

W508562 Socket-miniature for 616 (incl. base for shield) 
W507364 Socket --miniature for 6AG5  

CABINET PARTS 
W508176 Back for cabinet  
W508217 Bracket for mtg. "OFF.ON" Indicator Lite at 

base of cabinet  

W117131 Bulls eye for "OFF-ON" Indicator Lite at base 
of cabinet  

W162095 Bulls eye for Channel Lite  
W508430 Cabinet   
W508529 Drawer, record changer compartment... 

W508503 Escutcheon-AM-FM dial scale  
W507700 Escutcheon-channel number  
W507911 Glass window  
W502563 Knob-built-in antenna  
W507894 Knob-TV fine tuning  
W507895 Knob-channel selector  

W508471 Knob-AM-FM pointer and coarse tuning. .... 
W508472 Knob-AM-FM fine tuning  
W508473 Knob-band switch  
W508474 Knob-"VOLUME-ON"   
W508475 Knob-horizontal hold or brightness  

W508476 Knob-contrast   
W5-08477 Knob-"TONE"   
W508331 Mask for picture tube  

W508479 Name plate  
W170193 Nut-retains name plate  
W508293 Rail for drawer per set 

W505497 Socket for OFF-ON Indicator Lite at base of 
cabinet   

W18796 Screw-#10 z 1", mounts chassis  
W162090 Terminal strip for TV antenna connection  

W508478 Washer-felt, for knob  

MISCELLANEOUS 
W508189 Back for AM-FM tuner..   
W301270 Base for mtg. electrolytic condenser  

W508040 Bracket for deflection yoke mtg  

W507106 Bracket for focus coil ring  
W508153 Bracket base for support of yoke and focus coil 

DESCRIPTION 

MISCELLANEOUS-Continued 

W508081 Bracket tar tuner mtg. (front) . 
W508426 Bracket for tuner mtg. (rear) 

W507214 Bracket, locking-holds focus coil in position 
during shipment 

W508510 Bracket- retains front of picture tube 

W508190 Bracket--- supports AM-FM tuner. . . 
W506279 Bracket--supports band switch shaft on AM. 

W508198 Bracket-supports band switch shaft on TV 
chassis   

W508038 Bracket- tube support (bottom front)   
W508154 Bracket ("U" shaped) for support of yoke and 

focus coil .   

W505165 "C" washer for connecting link   . ...... 
W507286 Connector for H.V. terminal of picture tube  

W117057 Cord- dial drive (2 ft. required).. . per ft  
W112745 Clip for mtg. AM antenna coil ... 
W505101 Clip for mounting I.F. transformer  

W501592 Clip for mtg. 4th video I.F. coil  

W507339 Clip for mounting video converter plate coil. 
1st video IF., 2nd video I.F., 3rd video 1.F., 
horiz. lock and horiz. linearity coil........... 

W114955 Clip retainer on end of dial cord 

W508525 Drum dial: on gang condenser .. . 

W508155 Grounding spring for coating on picture tube --

W506803 Ion trim assy.-includes magnet  

W508527 Lever-band switch actuating (on AM-FM 
tuner) . 

W508526 Lever-band switch actuating (on TV chassis) 
W508194 Link-connects band switch actuating levers . 
W162093 Planetary drive and dial drum (incl. into 

bracket)   

W506652 Plug for AM-FM tuner power cable.  
W500966 Plug for Phono Pick-up cable  
W507699 Power cord assembly (incl. plugs at both ends) 
W507361 Rubber cover for H.V. terminal connector  

W508512 Rubber pad-fits between pis tube and bot-
tom front support 

W507793 Rubber spacer support between flared neck of 
picture tube and yoke bracket  

W507422 Rubber sleeve between neck of picture tube 
and focus coil  

W18796 Screw-#10 x 1"; mounts chassis  
W162031 Shield-H.V. supply (front section)   
W508088 Shield-H. V. supply (rear section)  

W508506 Shield for Indicator Lite 
W507357 Slug core for 1st, 2nd, 3rd. and 4th video 

I.F. coils  
W507429 Slug core for Horizontal Lock and Horizontal 

Linearity coil  
W508438 Slug core for primary of TV sound discrimi-

nator transformer.. ... 
W508439 Slug core for secondary of TV sound discrimi-

nator transformer 
W508435 Slug core for Width coil  

W162038 Socket assembly for 1B3GT/8016 tube (incl  
corona ring & mtg. frame) .......    

W508049 Socket and cable assembly for picture tube .. 
W507948 Socket for AM-FM tuner power cable  
W508460 Socket tor AM or FM Channel Lite 

W508459 Socket for TV Channel Lite . 
W508086 Socket for mtg. H.V. condenser 230  
W507932 Socket-male, power cord interlock  
W506576 Socket-miniature (7 pin) (for 65E6)  

W507364 Socket-miniature (7 pin)  
W506331 Socket-miniature (9 pin) (for 12AT7)  

W508044 Socket-miniature (9 pin)  

W506220 Socket-- octal .   
W160039 Socket-phono plug   
W501182 Socket-phono motor cable  
W508514 Spring-retains WV. lead  

W505161 Spring-tension . 
W503994 Strap for picture tube support  
W111456 Washer-spring washer connecting link  
W170195 Wing nut #8-32; for yoke and focus coil 

mounting   
W170741 Wing strew = 10-32: for yoke mounting  

W170817 Wing screw =10-24: for height adj. of yoke 
and focus coil  

MODEL 133, 
Ch. 100.107 

©John Ir. Rider 



GENERAL DESCRIPTION 

This RL covers Television 
Receiver, Catalog 149, 
which utilizes Television 
Chassis 100.107-1. The 
chassis is essentially the 
same as Television Chassis 
100.107 which is covered 
by 57 RL 545. The differ-
ences, consisting of slight 
modifications in the Hori-
zontal Sweep Circuit and 
a change in Cabinet styl-
ing, are described in this 
RL. 

In addition to the above 
television chassis, Catalog 
149, is also equipped with 
an AM-FM Tuner Chassis 
100.043 that is identical to 
the AM-FM Tuner Chassis 
described in 57 RL 545. 

A combined total of 31 
tubes are provided in both 
chassis of this receiver. Tele-

vision Chassis 100.107-1 
contains 26 tubes, 23 of 
which are used solely for 
reproduction of the visual 
and aural portions of a 
television broadcast and 
three other rectifier tubes 
plus a heavy duty power 
transformer to provide 
necessary power for opera-
tion of all stages. 

The AM-FM Tuner Chassis 
100.043 employs 5 addi-
tional tubes in a compactly 
designed, high sensitivity 
circuit that provides recep-
tion of AM and FM broad-
casts. Audio output from 
this chassis is fed into the 
audio amplifier and out-
put stages located on the 
television chassis thereby 
permitting use of a single, 
high fidelity, audio system 
for all functions. 

SPECIAL INSTRUCTIONS 
The following special instructions should be observed when ordering new repair parts or returning defective parts: 

1. Order new repair parts per "HOW TO ORDER PARTS" instructions on nexT page. 

2. Return defective parts, within warranty period, to source 100 for no charge replacement. SEE DIV. 57 
STANDARD NOMENCLATURE INDEX FOR SOURCE NAME AND ADDRESS. 

MODEL 149, 
Ch. 100.107-1 

HOW TO ORDER PARTS 
1. Use Correct Order Form. 

2. On the Purchase Order always give the following information: 

(a) PART NUMBER (number printed on the part if different from that shown in this list) and DESCRIPTION 
for each part ordered. When no part number is assigned, order by description and rating. Also give PRICE 
of part (indicate if no selling). 

(b) The CHASSIS NUMBER, which is 100.107-1 or 100.043, will be found on a metal plate (pictured on previous 
page) at the rear of the chassis. 

3. ORDERING INSTRUCTIONS: Send Purchase Orders DIRECT TO SOURCE No. 100. See "DIV. 57 STANDARD 
NOMENCLATURE INDEX" for source, name and address. 

4. MARK-UP: Selling Prices in the following list produce a mark-up of AS, unless otherwise noted in the M.U. 
Code Column. 

5. In all correspondence relating to cabinets, always mention the source code letter stamped into the bottom of 
table models, and the CATALOG NUMBER shown on the sticker on the back, bottom or inside of cabinet. 

REPAIR PARTS LIST SUPPLEMENT 
For a complete list of repair parts, refer to 57 RL 545 

SCHEMATIC 
LOCATION 

PART 
NO. DESCRIPTION 

51 W508157 Speaker—P.M. Dynamic (6")   
190, 191 W510739 Resistor—carbon 1800 Ohms -4- 5% 1/2 watt  

W508213 Back for cabinet  
W507783 Bottom plate   
W508706 Cabinet   

187 
.35 
oar. 

88 
270K 

VRA VIII 

1/212Ar 1/2 12A117 
SYNC. CLIPPER PRASE SPLITTER 

189 
330K 

192 
1000 
1.15.1F. 

93 
000 
Mr. 

CIRCUIT DIFFERENCES 

The components which are encircled in the above 
diagram represent the only electrical difference be-
tween the 100.107-1 chassis and the 100.107 chassis 
as shown in 57 RL 545. These differences are listed 
below. 

1. Resistor 190 in the cathode circuit of V1713 

Its 
GALS 

NORIZ. /LIU. 
PRASE RETECTOR 
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5000 
MMF. 

196I.01 197 
MF. I 21K 

Vu 

12AV7 
NORIZ. SCANNING 
AIRLTIVIRRATOR 

205 
330 
Mur. 

204 
3300 
MMF. 

 3 206 
1.6n 207 

150K 

208 
60K 

F1ORIZ. 

HOLD 

260 V.- (TV WITH DIX.) 

(12AU7) Phase Splitter stage was changed in tol-
erance rating from ±- 10% to -± 5%. 

2. Resistor 191 in the plate circuit of V178 ( 12AU7) 
Phase Splitter stage was changed from 2700 
Ohms -±- 10% to 1800 Ohms -±- 5%. 
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SEARS, ROEBUCK TV PAGE 6-19, 20 

MODEL 142, Ch. 100.115, 
Radio Ch. 100.959 
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SEARS, ROEBUCK TV PAGE 6-17,18 

MODEL 133, Ch. 100.107, 
Radio Ch. 100.043 

OSCILLOGFtAMS 
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All osollograms taken with ground lead of scope con-

nected to receiver chassis ( unless otherwise indicated) and 

with receiver controls set for normal reception of a station 

transmitting its standard test pattern. 

Number appearing below asterisk specifies setting of 

horizontal sweep frequency control on scope. 

*— This symbol on illustration indicates that wave form was 

observed on a scope whose vertical amplifier had very 

limited high frequency response (50 to l( Kc). 

**— This symbol indicates that wave form was observed on a 

'scope whose vertical amplifier frequency response was 

flat to within 20% up to 2 Mc. 
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CHANNEL SELECTOR SWITCH 
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OSCILLOGRAMS 

All oscillograms taken with ground lead of 'scope con-

nected to receiver chas3is (unless otherwise indicated) and 

with receiver controls set for normal reception of a station 

transmitting its standard test pattern. 

Number appearing below asterisk specifies setting of 

horizontal sweep frequency control on 'scope. 
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*— This symbol on illustration indicates that wave form was 

observed on a 'scope whose vertical amplifier had very 

limited high frequency response (50 to 100 Kc). 

This symbol indicates that wave form was observed on a 

'scope whose vertical amplifier frequency response was 

flat to within 20% up to 2 Mc. 
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SPECIFICATIONS 
POWER REQUIREMENTS 

117 volts 60 cycles 

Television- 230 watts 
AM-FM Rodio-145 watts 
Phonograph - 160 watts 

FREQUENCY RANGE 

Television-channels 2 through 13. For channel 
on page 2. 

Radio 
Standard Broadcast (AM)-540-1600 Kc. 
Frequency Modulation (FM)-88-108 Mc. 

PICTURE SIZE 
Width 

Height (at widest point) 

11" 

SPEAKER 
Type 

P.M. Dynamic 

Size 

6' y 9" 

TOP VIEW - TUBE LAYOUT. .   

TRIMMER LOCATIONS  

TROUBLESHOOTING.   

VOLTAGE MEASUREMENTS . .   

WAVEFORMS .  

BUILT-IN ANTENNA 
High "Q" dipole with tunable matching stub. 

R. F. TUNER 

PAGE 
24 
29,32 
26 
24,25 
19,20 

Fixed coil and selector switch construction. All components are easily 

accessible for servicing. 

"KEYED" AUTOMATIC GAIN CONTROL 
Outstanding new development; minimizes "airplane flutter"; reduces 

contrast variation when changing from one channel to another; in-

creases immunity of sync system to external interference. 

INTERMEDIATE FREQUENCIES 
AM Sound-455 Kc. 
FM Sound- 10.7 Mc. 
TV Sound Carrier-22.25 Mc. 
Picture Carrier-26.75 Mc. 

I.F. SYSTEM 

AM-One stage (two tuned transformers) 
FM-Two stage (three tuned transformers) 
TV-Four stage (stagger tuned) for composite signal, 

and two additional stages for inter-carrier sound. 

VIDEO AMPLIFIER 
Two Stage-broad band. 

RETRACE LINE SUPPRESSOR 
Eliminates retrace lines thruout the normal range of picture brightness 

and contrast. 

FOCUS 
Magnetic 

DEFLECTION 
Magnetic 

HORIZONTAL SYNCHRONIZATION 
Automatic frequency control and " keyed" A.G.C. provide excellent 
picture stability and noise immunity. 

HIGH VOLTAGE POWER SUPPLY 

frequencies, see table " Fly- back" type. Completely enclosed in a shielded comportment 

SENSITIVITY 

Antenna to Picture Tube Grid Sensitivity - To make this measure. 
ment, connect negative terminal of 11/2 volt battery to A.G.C. line, and 

positive terminal of battery to chassis. Also, set Contrast control to 
maximum clockwise position. Connect an A.C. vacuum-tube voltmeter 
between picture tube grid and ground, and place a .005 microfarod 
condenser across the same points. 

Inject R.F. signal (400 cycle modulated) at antenna terminals, using 
signal whose frequency corresponds to the cwnter frequency of the 
selected channel, and adjust Television Fine Tuning control for maximum 

output. Generator must be connected to antenna terminals with a 150 

ohm carbon resistor in series with each lead to simulate proper imped• 
once match. 

Input signal required to produce standard output of 7.07 volts A.C. 
(r.m.s.) at picture tube grid is indicated in the following table. Since 
a fixed bias of 11/2 volts has been applied to the A.G.C. system in order 

Viewing Area 
(sq. inches) 

91.6 

V.C. lmped. 

3.2 ohms 

ANTENNA INPUT IMPEDANCE 

Balanced input for ribbon type transmission line-300 ohms. 

Unbalanced input for coaxial cable-75 ohms. 

to provide a reference level for these measurements, it will be under-
stood that the sensitivities specified here are not intended to indicate 
the full capability of the receiver, but merely serve as a convenient 

basis for determining proper operation. 

{ Average-50 microvolts 
Low Band Range-25 to 100 microvolts 

High land{ Range-40 to 160 microvolts 

Detector to Picture Tube Grid Sensitivity - To make this measure-
ment, remove 6AU6, 4th Video I.F. tube (V-10) and set Contrast control 
to maximum clockwise position. Inject a 400 cycle (audio) signal across 
6800 ohm video detector load resistor. In order to produce the stand-
ard output of 7.07 volts A.C. ( r.m.s.) at the picture tube grid, the input 
signal at the detecto,- load resistor will be approximately .07 volts A.C. 
An A.C. vacuum-tube voltmeter must be used for these voltage meas-

urements. 

Television Sound System Sensitivity- Inject 4.5 megacycle frequency 

Average-80 microvolts 

CHANNEL 

NO. 

2 

3 

4 

5 

6 

7 

9 

10 

11 

12 

13 

modulated signal ( 400 cycle modulation with 71/7 Kc. deviation) across 
video detector load resistor and measure output at speaker voice coil. 
An input of 2200 microvolts will produce approximately 500 milliwatts or 
1.26 volts across speaker voice coil. 

F.M. Sound System Sensitivity-Inject a 98 megacycle frequency mod-
ulated signal ( 400 cycle modulation with 22'7 Kc. deviation) at pin 8 of 
12AT7, F.M. R.F. Amplifier tube ( V-27). Connect generator to this point 
through a 300 ohm resistor. Tune receiver to 98 Mc. signal. An input 
of 35 microvolts will produce approximately 500 milliwatts or 1.26 volts 

across speaker voice coil. 

A.M. Sound System Sensitivity- Inject a 1000 Kc. signal (modulated 

30% at 400 cycles) at (high side) connection lug on antenna section of 

gang condenser. Connect generator to this point through o .01 micro-

farad condenser. Tune receiver to 1000 Kc. signal. An input of 75 micro-

volts will produce approximately 500 milliwatts or 1.26 volts across speak-

er voice coil. 

TELEVISION CHANNELS 8t FREQUENCIES 
FREQ. 

MC. 

54- 60 

60 - 66 

66 - 72 

76 - 82 

82 - 88 

174 - 180 

180 - 186 

186 - 192 

192 - 198 

198 - 204 

204 - 210 

210 - 216 

TUBE NO. 

PICTURE CARRIER 

MC. 

SOUND CARRIER 

MC. 

55.25 59.75 

61.25 65.75 

67.25 71.75 

77.25 81.75 

83.25 87.75 

175.25 179.75 

181.25 185.75 

187.25 191.75 

193.25 197.75 

199.25 203.75 

205.25 209.75 

211.25 215.75 

TUBE COMPLEMENT 
TUBE TYPE FUNCTION 

TELEVISION CHASSIS 
(26 Tubes, Including Rectifiers) 

V1 6AU6 1st Sound Amplifier 
V2 6AU6 2nd Sound Amplifier - Limiter 

V3 6T8 Dynamic Limiter - Sound Discriminator - 
Sound Amplifier 

V4 6V6GT Sound Output 
V5 6AG5 or RF Amplifier 

6C136 
616 Oscillator - Mixer 
6AU6 1st IF Amplifier 

6AU6 2nd IF Amplifier 

6AU6 3rd IF Amplifier 
6AU6 4th IF Amplifier 
6AL5 Detector - DC Restorer 

6AU6 Video Amplifier 

6C4 Cathode Follower 

6K6GT Video Output 

12LP4A Picture Tube 
6AU6 Keyer AGr V31 6A15 

  RECEIVER OPERATING CONTROLS 

V6 
V7 
V8 
V9 
V10 
V11 

V12 
V13 

V14 
V15 

V16 

HETERODYNE 

OSC. FREQ. MC. 

82.00 

88.00 

94.00 

104.00 

110.00 

202.00 

208.00 

214.00 

220.00 

226.00 

232.00 

238.00 

The various controls on the receiver may be divided into two classes, Oper-
ating and Pre-set. Operating controls are those which control program 
selection as well os sound and picture quality. 

All but one of the operating controls of the receiver are located on the 
front panel and the name and use of each are described in Figure 1, The 

TUBE NO. TUBE TYPE FUNCTION 

V17 12AU7 
V18 6AL5 

V19 I2AU7 
V20 6BC)6GT 
V21 1B3GT/8016 
V22 6W4GT 

V23 6X5GT 

V24 5U4G 
V25 615CT 

V26 654 

AM-FM 

V27 12AT7 

V28 613E6 

V29 6BA6 

V30 6BA6 

Sync Clipper - Phase Splitter 
Horizontal AFC - Phase Detector 

Horizontal Scanning Multivibrator 
Horizontal Scanning Output 

High Voltage Rectifier 
Horizontal Damping 

Rectifier 

Rectifier 
Vertical Blocking Oscillator 
Vertical Scanning Output 

TUNER CHASSIS 
(5 Tubes) 

(FM) RF-( FM) Mixer 

(AM) Mixer-Oscillator 

(FM) Oscillator 

1st IF Amplifier (AM-FM) 

(FM) 2nd IF Amplifier-

(AM) Detector-A.V.C. 

Discriminator-A.V.C. 

built-in antenna tuning control is accessible at the rear of the receiver. 
The Pre-set controls are those which require adjustment at the time the 

receiver is installed and they rarely need attention thereafter. There are 

eight Pre-set controls, four of which are located at the back of the chassis 

(see Figure 14i. Four controls are accessible by removing the Name Plate 
located directly above the Operating controls. (see Fig. 6). 
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AN-FM 
FINE TIMING 
CONTROL 

(outer knob) 

Use to tune re 
ceiver to desired 
station after Band 
Switch is set to 
either "AM" or 
"FM" position. 

AM-FM 

COARSE TIMING 

CONTROL 

Has same effect as 

"AM-FM Fine Tuning" 

control except that 

tuning is faster. 

RAND SWITCH 
Barge knob) 

Set for desired type of recep-
tion. Starting from extreme 
clockwise position and turn-
ing countet-clockwise, the 
lour settings are: (Te(evi-
sion), (Phonograph); raw 
Radio); and ("FM" Radio). 

ON-OFF SWITCH 
AND VOLUME CONTROL 

(small knob) 
Use to turn receiver on or 
off and to adjust for de-
sired sound volume. 

SuArdis. 

HORIZONTAL HOLD 
CONTROL 

Adjust so that picture in 
stationary and does not 
move horizontally or break 
up into black and white 
streaks. 

«Man 

SHIGHTNEAS CONTROL 

Adjust for picture brilli-

ance. Re-adjust after set-

ting "Contrast" control. 

TELEVISION 
FINE TUNING 
CONTROL 

Use to tune in station 
alter -Channel Selec-
tor- is set to desired 
channel. See next 
section for co m pl et e 
description of tuning 
procedure. 

TONE CONTROL 

(small knob) 

Ad)ust for most pleasing 
lone. To. Increase bass 
emphasis, turn control 
counter-clockwise. 

CONTROL ADJUSTMENT PROCEDURE 

TO ADJUST CONTROLS FOR RECEPTION OF STANDARD BROADCAST 
OR FREQUENCY MODULATION STATIONS: 

1. Turn "On-Off Switch and Volume" knob clockwise to turn set on. 

2. Set "Band Switch" to either its "AM" or "FM" position. Small red 
indicator light adjacent to corresponding dial scale will become 
illuminated. 

3. Use "AM-FM Fine Tuning" control to select desired station. 

4. Adjust "Volume" control setting for desired sound intensity. 

5 Adjust "Tone" control setting for most pleasing tone. 

TO ADJUST RECEIVER FOR RECEPTION OF TELEVISION STATIONS: 

Although the Pre-set controls have been factory adjusted for optimum per-
formance, it is usually necessary to, make some fine adjustments of these 
controls at the time of installation. 

To gain access to the centering adjustments and ion trap, it will be neces-
sary to remove the back cover of the cabinet by first removing the built-in 
antenna tuning knob and then taking out the screws around the rim of the 
back cover. 

Removal of the cabinet back automatically opens an interlock to dis-
connect the receiver power cord, therefore, an auxiliary power cord 
assembly will be required when making centering and ion trap adjust-

ments. This cord may be obtuined by requesting Port se W507699. Do 
not attempt to supply power to the receiver using any other 
device. 

CONNECTION OF TRANSMISSION LINE TO RECEIVER—This television 
receiver has an input circuit which can accommodate either 75 ohm or 
300 ohm transmission line. When an outdoor antenna is used, first dis-

connect the two built-in antenna leads connected to terminals labeled 
"75 ohm" on the Antenna Terminal Strip ( located at the left rear of the 

Co  r —•-•1  75/10 

I— 300n. 

® o 

TELEVISION 

ANTENNA TERMINAL 
STRIP 

CFIANNEL 
SELECTOR 
(outer knob) 

Set knob so that it 
points to desired 
television channel 
(after Band Switch 
is set for "TV" op-
eration). Then use 
"Fine Tuning" con-
trol to tune In sta. 
tion. 

CONTRAST CONTROL 

(large knob) 

Adjust to receive picture 

and obtain correct con-

tract between light and 

dark shades. 

cabinet). If 300 ohm line is installed between the outdoor antenna and 
the receiver, connect the transmission line to the two terminals labeled 
"300 ohm" on the Antenna Terminal Strip; if low impedance line is in-
stalled, connect the transmission line between the two antenna terminals 
labeled "75 ohm." 

The receiver is now ready for an operational check. 

TURN SET ON—Rotate the "On-Off Switch and Volume" knob ap-
proximately 1/2 turn clockwise to turn set on and obtain sufficient 
sound volume during the tuning process. Allow several minutes for 

all tubes in the receiver to warm up and for circuits to stabilize 
before attempting to obtain a picture on the screen. 

2. POSITION BAND SWITCH—Set "Band Switch" to "TV" position. 
Small red indicator light above channel numbers will become 
illuminated. 

1 

3. ADVANCE BRIGHTNESS CONTROL—Turn the " Brightness" control 
knob clockwise until the picture tube screen is moderately illuminated. 

4. ADJUST ION TRAP—If screen remains dark or is only dimly illumi-

nated when "Brightness" control is turned clockwise, the ion trap 
may require adjustment. 

The ion trap is located on the neck of the picture tube as shown in 
Figure 14 and consists of a magnet held in position by metal bands. 
Rotate the entire trap assembly while sliding it back and forth until 
picture tube screen is illuminated to maximum brilliance. Reduce 
"Brightness" control setting and repeat this operation to assure accu-
rate positioning of ion trap. 

5. ADVANCE CONTRAST CONTROL—Turn the "Contrast" control 
knob to its maximum 
clockwise position. 

6. POSITION CHANNEL 
SELECTOR — Set 
"Channel Selector" 
knob so that it points 
to the desired televi-
sion channel. 

7. ADJUST FINE TUN-
ING CONTROL — Af. 
ter "Channel Selector" 
knob has been set, 
then use the "Fine 
Tuning" control to ob-
tain the correct tuning 
point for both picture 
and sound. That is ac-
complished as follows: 

Fig. 2— SOUND INTERFERENCE; 
CAUSED BY INCORRECT TUNING 

8. 

a. Turn "Television Fine Tuning" control in either direction until 
sound volume is maximum—if sound cannot be heard, advance 
the volume control and repeat fine tuning. 

b. When the point of maximum sound volume has been reached it 
will be noted that the picture has a "ragged" or "sawtooth" ap-
pearance or is partially obscured by "sound bars" (dark horizontal 
bars of varying width—see Fig. 2), 

THE CORRECT SETTING OF THE FINE TUNING CONTROL is 
now obtained by turning it away from the maximum 
volume position only far enough to eliminate the "sound 
bar" interference and permit sharp reproduction of the 
picture. 

If image is slightly distorted or tears into a series of black and 
white streaks as shown in Fig. 3, reduce the setting of the Contrast 
control and operate the "Horizontal Hold" control knob until pic-
ture appears stable and undistorted. 

ADJUST SOUND VOLUME—Readjust the setting of the "Volume" 
control until the sound accompanying the television broadcast is 
received at a satisfactory level. 

9. ADJUST BUILT-IN ANTENNA TUNING CONTROL—If the receiver's 
built-in television antenna system is used, rotate the antenna tuning 
knob ( located at rear of cabinet) until the best picture is obtained. 
It may be possible to find a single setting for this knob which will 
give satisfactory performance for a group of stations. In the event' 
that is not the case, adjust the control for optimum performance 
each time the Channel Selector is rotated to a different station. 

10. HORIZONTAL HOLD—Should the picture appear to mote horizon-
tally across the screen or break up into a series of light and dark 
streaks as shown in 
Figure 3, adjust the 
"Horizontal Hold" con-
trol until the picture 
remains stationary. 
If this control must be 
rotated to the end of 
its range for proper 
"locking" action, then 
it will be necessary to 
reset the position of 
the "Horizontal Lock" 
control (see Figure 14 
for location). Adjust-
ment is accomplished 
by first setting the 
"Horizontal Hold" con-
trol in the middle of 
its range and then changing the setting of the "Horizontal 
control until picture locks in horizontally. 

.. - 

„ 

Fig. 3—HORIZONTAL MOVEMENT; 
ADJUST HORIZ. HOLD CONTROL 

Lock" 

VERTICAL HOLD—Should the picture appear to roll by in a vertical 
direction or cause multiple vertical images as shown in Figure 4, it 

will be necessary to 

adjust the "Vert. Hold" 

control located behind 

the Name Plate ( see 

Figure 6). 

After this adjustment is 

made, reduce contrast 

until picture is barely 

visible and check set-

ting of "Vertical Hold" 

control for proper pic-

ture synchronization. 
Fig. 4—VERTICAL MOVEMENT; 

ADJUST VERTICAL HOLD CONTROL 

MODEL 142, 
Ch. 100.115 

1 2 INITIAL FOCUS—Adjust the "Focus" control, located behind Name 

Plate, until picture is 

clearly defined. 

Fuzzy picture may al-

so be due to reproduc-

tion of poor quality 

film when station is 

televising a motion pic-

ture. Incorrect tuning 

of receiver produces a 

similar effect. Check 

for proper tuning point 

as described in step 7 

of this section.. 
Fig. 5—BLURRED APPEARANCE; 

ADJUST FOCUS CONTROL 

The following adjustments should be made while 
transmitting its circular test pattern. 

13. STRAIGHTENING 

TILTED RASTER—If the 

pattern should appear 

on the screen in a 

tilted position as shown 

in Figure 7, loosen 

the deflection yoke 

locking screw (see Fig-

ure 14) and rotate the 

yoke sufficiently to cor-

rect this condition. Be 

sure to re-tighten the 

screw securely. 

(-• 

s‘L,„  

the station 

Fig. 7—TILTED PICTURE; 
ADJUST YOKE POSITION 

li 

14. CENTERING: To center the test pattern on the screen, proceed as 
follows: 

g. Make sure focus coil 
mcunting plate is 

perpendicular to 

neck of picture tube 

by adjustment of 

three nuts labeled 

A in Figure 14. 

b. Rotate the tyre mag-

nets in the center-

ing magnet assem-

bly (see Pig. 14). 
These magnets may 

be adjusted by 

grasping the card-

board "ears" at-

tached to each magnet and rotating the magnets with respect to 
each other and with respect to the picture tube. Adjust the 

magnet position for best centering of the test pattern. 

Fig. 8 —OFF CENTER; 

ADJUST FOCUS COIL POSITION 
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c. If picture is still not centered, loosen four focus coil wing nuts 

labeled B in Fig. 14 and rotate focus coil for best centering of 
test pattern. 

d. Readjust ion trap for maximum brightness on picture tube screen 

as explained in step -.4.+ 4, 

e. If picture is still not centered, position focus coil by adjusting the 

three nuts labeled A in Fig. 14. 

In event picture cannot be centered by above procedures, release 

the four wing nuts labeled D in Fig. 14 and raise or lower entire 

yoke and focus coil assembly so that focus coil can be repositioned 

vertically with respect to the tube neck. 

16. HEIGHT — Control of 

picture size In the 

vertical direction is ac-

complished by means 

of the "Height" con-

trol located behind the 

Name Plate. Height 

and width adjustments 

should be checked for 

a II transmitting sta-

tions to be sure that 

picture properly fills 

the viewing area. It 

may be necessary to 

change the setting of 

Linearity" control is adjusted. 

5. WIDTH — Control of 

picture size in the hori-

zontal direction is ac-

complished by means 

of the "Width" con-

trol located on the 

rear of H. V. power 

supply (see Fig. 14). 

If abnormally low line 

voltage makes it diffi-

cult to obtain sufficient 

picture width when us-

ing the "Width" con-

trol, then changing the 

setting of the "Hori-

zontal Drive" control 
may be helpful. The "Drive" control is located at the rear of the 

chassis and its setting will affect horizontal linearity as well as 

picture width. Therefore, after adjusting this control for desired 

width, it may be necessary to re-adjust the " Horizontal Linearity" 

control os described in paragraph # 18. 

Fig. 10 —TOO SHORT; 

ADJUST HEIGHT CONTROL 

the "Height" control after the "Vertical 

Fig. 9—TOO NARROW; 

ADJUST WIDTH CONTROL 

17. HORIZONTAL DRIVE — The "Horizontal Drive" control located at 

rear of chassis (see Fig. 14) should be rotated clockwise to the 

point where any white (or black) vertical lines near the left side of 
the picture are eliminated. As width and linearity of the picture are 

affected by the setting of " Horiz. Drive" control, it will be necessary 

to adjust this control in conjunction with the Horiz. Linearity and 

Width controls to obtain desired picture width and linearity. 

18. HORIZONTAL LINE-

ARITY — Improper 
horizontal linearity 

ca uses the circular 

test pattern to appear 

condensed on the right 

edge of the screen 

and extended on the 

left edge or vice versa. 

This effect is illustrated 

in Figure 11. Adjust 

for proper linearity by 

using " Horiz. Lin." 

control locat ed at 

rear of chassis (see 
Figure 14). In event 

that proper horizontal 

linearity cannot be obtained by adjusting 

the setting of the " Horiz. Drive" control. 

19. VERTICAL LINEAR-

ITY — Improper ver-

tical linearity causes 

the circular test pat-

tern to appear con-

densed on the upper 

edge of the screen 

and extended on the 

lower edge or vice 

ve rsa. This effect is 

illustrated in Figure 

72. Adjust for proper 

linearity by using 

"Vert. Lin." control lo-

cated behind Name 

Plate. It may be necessary 
appreciable change is made 

Fig. 11 —HORIZONTAL DISTORTION; 

ADJUST HORIZONTAL LINEARITY 

CONTROL 

this control, then change 

Fig. 12 —VERTICAL DISTORTION; 

ADJUST VERTICAL LINEARITY 

CONTROL 

to readjust the "Height" control if an 

in the linearity control setting. 

20. ELIMINATING SEMI-CIRCULAR SHADOW — This shadow is caused 

by the electron stream striking the neck of the tube and it can 

generally be corrected by applying one or a combination of the 

following procedures: 

a. Make sure deflection yoke is positioned as far forward as pos-

sible by loosening the three wing nuts labeled C in Fig. 14. 

b Reposition the focus 

coil by readjusting 

the three nuts la-

beled A in Fig. 14 

to shift the coil 

forward. 

c. In event neck shad-

ing cannot be elimi-

nated by the above 

procedures, release 

the four wing nuts 

labeled D in Figure 

14 and raise or 

lower entire yoke 

and focus coil as-

sembly so that 

focus coil can be 

tube neck. 

Fig. 13 

SEMI-CIRCULAR SHADOW 

repositioned vertically with respect to the 

21 FINAL ADJUSTMENTS — Recheck settings of "Brightness." "Con-

trast" and "Focus" controls for best picture quality. 

STRAP ASSEMBLY 

W503994 

YOKE LOCKING 
WING SCREW 
Loosen this screw 
if repositioning of 
yoke is necessary 

CENTERING 
MAGNET 
ASSEMBLY 

W508806 

FOCUS COIL 

W508994 

R.F. TUNER UNIT 

W508431 

DEFLECTION YOKE 

W508675 

POWER 
TRANSFORMER 

W508702 

TELEVISION 
ANTENNA 
TERMINALS 

PHONO 
INPUT 
SOCKET 

PHONO 
MOTOR 
SOCKET 

PICTURE TUBE 

12LP4A 

AM-FM 
TUNER UNIT 

Fig. 14—CHASSIS 

AM BUILT-IN 
LOOP ANTENNA 

AND PICTURE TUBE ASSEMBLY 

VERTICAL VERTICAL HEIGHT 
LINEARITY HOLD 

SPEAKER 

W508174 

ION TRAP 
ASSEMBLY 

W506803 

rear strap— black 

WIDTH CONTROL 

FUSE 
1/4 AMP., 250 VOLT 

Located inside High Voltage 
Power Supply Compartment 

W508713 

HORIZONTAL 
DRIVE 

CONTROL 

HORIZONTAL 
LINEARITY 
CONTROL 

HORIZONTAL LOCK 
CONTROL 

FOCUS 

BAND 
SWITCH 

HORIZONTAL BRIGHTNESS 
Fig. 6 —LOCATION OF PRE-SET CONTROLS 

CONTRAST 

for Horizontal Sync. 
"Flywheel" Circuit 

MODEL 142, 
Ch. 100.115 £
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TELEVISION 
FINE 

TUNING 

116 

6J6 
MIXER-05G. 

V5 

WIGS OR fseBe 
IF AMP. 

SOCKET VOLTAGES 
CAUTION  

THE PICTURE TUBE is highly evacuated and if broken, glass fragments will be violently expelled. Scratch-
ing, chipping, undue pressure, or careless handling such as lifting the tube by its neck is dangerous and 
should be avoided. If it is necessary to handle the picture tube, use safety goggles and heavy gloves. 
Be sure to discharge the voltage developed across the capacitor formed by the inner and outer coating of 
the picture tube. This can be done by connecting the high voltage socket on the tube to the outer coating 
with a well insulated metal conductor. 

HIGH VOLTAGE ( 10 to 12 kilovolts) is produced in a supply circuit of this receiver. Exercise care to avoid 

contact with elements of this circuit and particularly the tube terminals which are labeled "CAUTION" in 
the adjoining voltage chart. If measurement of voltage at these points is necessary, see procedure given 
below under the note " E". 

TUBE LOCATIONS 6, FUNCTIONS 

CHANNEL 
SELECTOR TONE 

CONTRAST 

m 
a 

V7 

6A1I6 
1st I.F. AMP. 

Vs 

6AU6 
Ind LE AMP. 

BRIGHTNESS 
HORIZONTAL 

HOLD 
j. 

VOLUME TV - PHONO 
OFF-ON AM- FM SWITCH 

jate— AM-FM FINE TUNING 

.- AM-FM COARSE TUNING 

1126 
\ 

6S4 
VERT. SCANNING OSTNIT 

119 

V25 

user ; 
VERT. SLOCIUOG OSC. 

6AU6 
3rd IF, AMP 

VIO 

6AU6 
401I.F. AMP 

1123 

685G1 
RECTIFIER 

1124 

5U48 
RECTIFIER 

DETECTOR 
6 C RESTORER 

FOCUS HEIGHT VERT. VERTICAL 
HOLD LINEARITY 

V15 
111/411 

PICTURE TIRE 

AM- FM TUNER 
AUDIO CONNECTION ---e© 

V12 V13 VI 

• 
¡ 6AU6 6C4 • ; ¡ EAU 
Yes AMP CATHODE 

,v14_,FOLLOWER litF S AO MU11,11. 

,111, 
6AL5 MGT ) 

VIDEO OUTPUT 
(  ) 

V16 

6A06 
SEVER A.G.C. 

7 V17 

(12AU7) 
SYNC CLIPPER 
PHASE SPLITTER 

/ 1111\  

( 6AL5 ) 
MORI/ A.F .0 

PHASE DETECTOR 

A-FM TUNER 
.-NNPOWER SOCKET 

112 

6AU6 ) 
2nd SOUND I.F AMP. 

LIMITER 
113 

6T8 
DTI LIMITER 

S011110 DISC» 
SOUND AMP 

7 -114 

( 611661 
SOUND OUTPUT 

V22 

6W4GT 
NORIZONTAL 
DAMPING 

7 V19 

(12AU7) 
NORIZ. SCANNING 
MULTIVIBRATOR 

/ AN\  

(680U) 
HORIZONTAL 

SCANNING OUTPUT 

1121  

(11-13/80 
NIGH VOLTAGE 

RECTIFIER 

FUSE 
1/4  AMP 

250 VOLT 

PHONO HOR Z. 
SOCKET LOCK 

FLYWHEEL 
CIRCUIT 

HORI Z. 
LINEARITY 

WIDTH 
LOCATED IN 

H V COMPARTMENT 

NOR ' Z. 
DRIVE 

1130 

61,A6 
F.M 2nd I.F. AMP. 

(A.M, OET.-A.V.C. 

1129 

611A6 
hi IF AMP. 

31 

GALS 
OISCRIM 
A.V.C. 

1127 328 

12AT7 66E6 
,A14 ,MIXER-OSC. 

V.P.AMP ,F MI OSC 

—MIXER  

THE HIGH VOLTAGE LEAD, which supplies approximately 10 to 12 kilovolts to the picture tube, should be 
momentarily shorted to the chassis whenever it is disconnected for service purposes. This discharges the 
high voltage filter condenser and prevents a shock hazard when working on the receiver after it has 
been turned off. 

INTERMEDIATE B+ VOLTAGES, 475 and 365, are dangerous and caution should be observed when the 
receiver chassis consponents ore exposed for service purposes. 

BE SURE TO CHECK FOR PROPER POSITIONING OF BAND SWITCH SECTIONS ON AM-FM and TV chassis 
when interconnecting link arm has been disengaged and bottom cover of the AM-FM chassis is removed 
for voltage measurements. DO NOT turn on the receiver eitil you have first determined that the respective 
switch sections are correctly synchronized or positioned. Failure to observe this precaution can result in 
damage to the receiver, as well as erroneous voltage measurements. For more complete discussion of this 
subject, see text shown adjoining AM-FM socket voltage chart on page 10.  

THE VOLTAGES SHOWN IN THE ADJOINING CHART WERE 
MEASURED UNDER THE FOLLOWING CONDITIONS 

1. Power Supply- 117 volts 60 cycle AC. 

2. All voltages are measured between socket terminals and 
chassis unless otherwise indicated on adjoining chart. 

3. 
* 

Measurements made with voltmeter having sensitivity of 

1000 ohms per volt except where indicated by (*). The (*) 
symbol designates a vacuum tube voltmeter measurement. 

4. Band Switch set to "TV" position unless otherwise indicated 
by letters "P", "m" or " n" following voltages shown in 
adjoining chart. 

5. Channel Selector and Fine Tuning Controls set for normal 
reception of a local station. 

6. Focus control set to maximum counter-clockwise position. 
Setting of this control will affect B+ voltage on the 265 
volt supply line. This voltage is obtained when control is at 
maximum counter-clockwise position and increases to 320 
as control is rotated to clockwise position. 

7. All other controls (with exception of focus control) are set 
for normal reception of the transmitted signal unless the 
voltage shown on the chart is followed by a letter or letters 
indicating a special condition of measurement as explained 
in subsequent notes. 

8. Certain voltages were measured with two different settings 
of specific controls. It should therefore be understood that 
in these instances all controls, with the exception of one or 
two, were set for normal reception— letters following the 
voltage shown on the chart indicate the exceptions and are 
explained below. 

9, The external or built-in antenna should remain connected to 
the receiver only when taking voltage measurements in the 
sweep and sync c:rcuits—for all other measurements, discon-
nect antenna, short antenna terminals together and connect 
them to ground. 

EXPLANATION OF NOTES 

A. Vert. Hold Control max. counter-clockwise 

Cl. This voltage will vary from —3.6 to —8.7 depending upon 
setting of Horizontal Hold Control and Horizontal Lock 
Control. 

MODEL 142, 
Ch. 100.115 

B. Brightness Control max. counter-clockwise 

b. This voltage will vary from 11 to 16 depending upon setting 
of Horizontal Hold Control and Horizontal Lock Control. 

C. Contrast Control max. clockwise 

G. Horiz, Drive Control max. clockwise 

d. This voltage will vary from 315 to 335 depending upon 
setting of Horizontal Hold Control and Horizontal Lock 
Control. 

E. If you do not have an instrument capable of directly measur-
ing voltages in this range, the voltage can be measured by 
using a voltage divider network consisting of twenty 2.2 
megohm 2 watt resistors and one 1 megohm 2 watt resistor, 
all connected in series. Avoid using resistors of higher 
values as their individual voltage rating may be exceeded. 
It is also important to use resistors of equal wattage. 
Solder all connections between resistors. Accurately measure 
the overall resistance of the entire combination as well as 
the resistance of the 1 megohm section. 

With the set turned off, connect the 2.2 megohm end of 
the resistance voltage divider to the filament of the iB3GT/-
8016 tube, or H. V. terminal of the picture tube, and con-
nect the 1 megohm end to chassis. Now, turn the set on and 
measure the voltage drop across the 1 megohm resistor with 
a vacuum tube voltmeter. The voltage at the tube terminal 
can then be calculated as follows: [Measured Resistance ] 

Of Entire Voltage 
Volts At Divider Volts 
Tube — Measured X [ ] 

Terminal Across 1 [ Measured Resistance 1 [ I 
Of 1 Meg. Section Meg. Section 

e. This voltage will vary from —2.7 to + 5.8 depending upon 
setting of Horizontal Hold Control and Horizontal Lock 
Control. 

F. Height Control max. counter-clockwise 

f, Contrast Control max. counter-clockwise 

G. Width Control max. counter-clockwise 

This voltage will vary from 8 to 15 depending upon setting 
of Hor:zontal Hold Control and. Horizontal Lock Control. 
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EXPLANATION OF NOTES 
11 H. Height Control max. clockwise 

h. This voltage will vary from 10 to 20 
depending upon setting of Horizontal 
Hold Control and Horizontal Lock Con-
trol. 

J. Horiz. Hold Control set for normal 
picture. 

K. Horiz. Lock Control set for normal 
picture. 

lc. This voltage will vary from -5 to - 11 
depending upon settings of Horizontal 
Hold Control and Horizontal Lock Con-
trol. 

L. This voltage will vary from -6 to - 16 
depending upon setting of Horizontal 
Hold Control and Horizontal Lock Con-
trol. 

M. Vertical Linearity Control max. counter-
clockwise. 

in. Band switch set to " AM" position; dial 
tuned to 540 Kc. and AM loop an-
tenna leads grounded. 

N. Channel Selector set to channel #5 

n. Band switch set to "FM" position; dial 
tuned to 88 Mc. and FM antenna ter-
minal grounded. 

P. Band switch set to "PHO" position. 

R. Do not attempt to measure the voltage 
at the tube cap. There is a high R. F. 
potential at this point. 

r. This vacuum tube voltmeter measure-
ment will fluctuate in the vicinity of 
0.9 volts. 

5. Channel Selector set to channel # 9 

T. Grounding of center stud on tube 
socket is necessary to reduce capacity 
coupling between other pins. Oscilla-
tion may result if this ground is 
omitted. 

t. This voltage will vary from -0.04 to 
-f 0.06 depending upon setting of Hor-
izontal Hold Control and Horizontal 
Lock Control. 

U. Vertical Hold Control max. clockwise 

V. Before measuring this voltage, first con-
nect external antenna and adjust con-
trols for normal reception of station 
signal; then set Focus Control to max-
imum counter-clockwise position. 

W. This voltage will vary from -10 to 
-12 depending upon setting of Hon. 
zontal Hold Control and Horizontal 
Lock Control. 

X. Brightness Control max. clockwise 

Y. Vertical Linearity Control max. clock-
wise. 

Z. The measurement should be made with 
a vacuum tube voltmeter. The voltage 
reading will fluctuate in the vicinity 
of 0 OA .... It. 

-0.9 

111 VOLT 60 CYCLE A. C. 
POWER SUPPLY USED 

FOR THESE MEASUREMENTS. 
ALL VOLTAGES MEASURED BETWEEN 
SOCKET TERNIRAIS AND CHASSIS 
UNLESS OTHERWISE INDICATED. 

6T8 
DYN LIMITER 
SOUND DISCRIM 
SOUND AMP 

0 7 

126 33 

6.3 
A.C. 

61116 
2nd SOUND I.F. AMP. 

LIMITER 

*252 *252 

122 CAUTION 
*126 NOTE E 

42 -0.5 
47. *-0.ies 
44"," 

. 704 
•0.• 

6.3 
A C. 

-0.25 

230 
280. 
255" 
250^ 

225 
275' 
250" 
245^ 

CAUTION 
NOTE E 
11,000. 
9,600.0 
I 1,500.6 
10,35 0 "0 

o 

250 250 

* 126 

6V6GT 
SOUND OUTPUT 

183/8016 
HIGH VOLTAGE 

RECTIFIER 
CAUTION 
NOTE R 

CAUTION 
NOTE E 
11,000Y 
9,600.0 
11,500.. 
10,350 

101 

OUGT 
NORM DAMPING 

12AU7 
HORIZ SCANNING 
MULTIVIBRATOR 

6111)6CT 
HORIZONTAL 

SCANNING OUTPUT 

6.3 
A.c. 

*32.5,0O2 

o 

O 

flore 1r 

O 

6.3 
A.C. 

250 250 
7.252 * 252 

126 126 

6A116 
1st SOUND I.F. AMP. 

460. 
430.. 

* 475 ,, 
* 44590 

365' 

4,11 .1v4ete 

01,3v.1110 

6.3 

*WIJA6 *130 VJA 
*-5,6VJMO 

CAUTION NeZij 
NOTE R 

etstv 
tt, 72 ...00 

6.3 

*33.5 ,e06 

10,560,' 
.9,450V° 
11,350.* 
10,200.. 

BOTTOM VIEW OF CHASSIS 

113 

CATHODE FOLLOWER 
6.3 
A.C. 

265 O 

0.15 6.3 
*137 

6.3 
A.C. 

0.1' 

111 O. 
6868T *sif 

VIDEO OUTPUT 126 

s,‘ 

6AU6 
KETER A.G.C. 

o 

6.3 

126 
155' 

6.3 ..c 
23' 

22' 
* 24V 

22. 

0.1 
* -0.2 

265 
272v 

126 
155. 

NOTE T 

*24,' 

122. c) 
* 125 ,, 

13* 11 
*is vh 

6.3 

(). 
*ea *ovt 

VII 

611L5 
NORM A.F.C. 

PHASE DETECTOR 

325' 
305' 

-5.2. 
* "8 •2* 

o 12AU7 

-10" 

*-12 

45' 
5.7' 

6S4 
VERT. SCANNING OUTPUT 

61116 
VIDEO AMP. 
77 55 

*62 * 60 

0 6.0 
I C.C. 
I go 
1 
1 BALS 
DETECTOR 

D.C. RESTORER 

SYNC. CLIPPER 
PHASE SPLITTER _ - 

,1 

(I 
11 

NOTE T 

Vis 

12LP4A 
PICTURE TUBE 

/ 

6.3 ..0 

385. 
370.'• 
420.. 

*405v 
.390v61 

27. 

45`."."' 
, 130V« 6. 

A • C • .119590 , 

, 6J6 81 
MIXER-OSC. *95 

Is 

6AC5 OR 
606 

R.F. AMP. 

KG 
71 -459 

O - -70vur 

US 

6J5GT 
VERT. BLOCKING OSC. 

120 
*122 0.7 

6.3O 

6AU6 
4th I.F. AMP. 

170 

170 

6.3 

355 

120 
*In 0.5 

3rd I.F. AMP. 

6X5CT 
RECTIFIER 

114 

5048 
RECTIFWR 

NOT 

9a 98 
*100 teicio 

O 

63 
A . C. 

6A06 
1st I.F. AMP. 

120 0 
71122 

120 0 
*122 

11 

6A116 
2nd I.F. AMP. 

6.3 
• c 

65 
st-6, W -2.7. 

*-3.3. 

REAR OF CHASSIS 

uir 

ABA6 
F M 2nd I.F. AMP. 
M DET.-A.V.C. 

61^' 
112^ 

*t3en 
*115 0 (;) 

* 1.50 

6A1.5 o 
DISCRIMINATOR 

A.V.C. 
-0.1^ -0.3^ 

.2. 

68E6 
(A le MIXER-OSC 

(F M) 05C 

-0.45m -0.3^ 
112^ 4.2* 

* -1.110 
*us. 

100°' 
112" 

* 102 ,71 

* 115 , 
100' 0 
112^ 

6.3 O 

6.3 
A.C. 

o 

68A6 
1.11.f. AMP. 

100' 
112^ 

6.3 * 10270 
A.C. * 4511 

100'" 

112' 

o 

Nu•A 

117 

12AT7 
IF- MI R.F. AMP. 
IF-Ml MIXER 

-. ="0  
142^ 

71,500 

O 

6.3 
A.G. 

142^ 
vos0" 

BOTTOM VIEW OF CHASSIS 

11/ VOLT 60 CYCLE A.C. 
POWER SUPPLY USED 

FOR THESE MEASUREMENTS. 
ALL VOLTAGES MEASURED BETWEEN 
SOCKET TERMINALS AND CHASSIS 
UNLESS OTHERWISE INDICATED. 

MODEL 142, 
Ch. 100.115 g
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REMOVING BOTTOM COVER OF AM-FM CHASSIS 

It will be necessory to remove the bottom cover of the AM-FM chassis in 

order to service the underside of this unit. Removal of that cover may 

be accomplished as follows: 

1. Make sure receiver is turned off by removing power cord plug from 

wall outlet 

2. Loosen screw in upper actuating •lever on AM-FM band switch ex-

tension shaft and slide lever off the shaft. The link arm will now 

be disengaged from the AM-FM band switch. 

3. Release the screws 'raiding the bottom cover in position and care-

fully remove 

CHECKING SYNCHRONIZATION OF BAND SWITCHES 

ON AM-FM TUNER AND TV CHASSIS 

Note that the band switch on the AM-FM Tuner chassis is mechanically 

coupled by a link arm and lever arrangement to the band switch on the 

TV chussis. Do not operate these switches by direct pressure on the link 

arm—always use o control knob attached to the TV switch shaft. 

If the mechanical linkage s forced or slips at the lever on the TV switch 

shaft or the bottom cover of the AM-FM Tuner is removed for service 

purposes, it is possible for the respective switch sections to get out of 

step. As one function of the band switch is to control power supply 

circuits, the receiver con be damaged if the respective switch sections 

lose synchronism or are indiscriminately set to random positions. 

In order to check for correct synchronIzation of the bond switches, 

proceed as follows, 

eetle, PLATE r 
RETAINING SCREWS SYNCHRONIZING DIAGRAM 
o o FOR SWITCH AND LINK ASSEMBLY 

o o 
(Follow procedure in numerical order of notes) 

(i) IMPORTANT TURN OFF POWER TO RECEIVER WHEN SYNCHRONIZ-

--- ING SWITCHES 

® LOOSEN CLAMP SCREW AND TURN THIS SWITCH SHAFT TO MAX — 
CLOCKWISE POSITION 

AM-PM 
BAND SWITCH 0 

WITH BOTTOM COVER OF AM PV CHASSIS REMOVED, TURN THIS 
`SHAFT . SWITCH SHAFT TO MAX COJNTER•CLOCKWISE POSITION 

PLATE 
RETAINING SCREWS 

EXTENSION SHAFT-0 REPLACE BOTTOM PLATE SO THAT 
SWITCH SHAFT ENGAGES SLOT IN 
EXTENSION SHAFT AND "PLAT-
ON THE EXTENSION SHAFT FACES 
UPWARD 

UPPER "s " 0 INSTALL UPPER ACTUATING LEVER 

ON AM.FM SWITCH EXTENSION 
SHAFT AND TIGHTEN SCREW 

o 

• 
• 

ACTUATING 

LEVER 

METHOD OF MAINTAINING BAND SWITCH 

MEASUREMENTS OR OTHER SERVICE 

After the bottom cover of the AM-FM chassis has been removed, it should 
be noted that the link arm is disengaged from the AM-FM band switch 

shaft, thereby removing mechanical coupling between the TV chassis band 
switch and AM-FM chass.s band switch. For proper operation of the 
receiver while servic:ng the AM-FM Tuner, these switches must each be 
manually positioned so as to maintain correct synchronization. Positioning 
of these switches may be accomplished os follows, 

1. Make sure receiver is turned off by removing power cord plug from 
wall outlet IMPORTANT: — Do not attempt to operate separate 
sections of band switch while power is on. 

2 Before attempting to select a specific setting (FM. AM, PHONO, cr 

TV) for the respective switch sections, it is important to assure that 
both sections start at their correct position. That is done by setting the 

switch section on the AM-FM chassis to its fully clockwise 
position and then setting the switch section on the TV chassis 

to its fully counter-clockwise position. Both switch sections pr., 
now in their correct position for -FM" operoiion of the receiver. 

3. To set switch sections for AM, PHONO or TV operation, position 
them as follows: NOTE THAT AS SWITCH SECTION ON AM-FM 
CHASSIS IS ADVANCED COUNTER-CLOCKWISE, THE TV :: HASSIS 

TIGHTEN SCREW 

TV 

SAND SWITCH 

SHAFT 

SYNCHRONIZATION DURING VOLTAGE 

OPERATIONS ON AM-FM TUNER 

W508556 
SLUG FOR 

CONVERTER PLATE COIL 

W508568 
BOTTOM COVER SHIELD --›+ 

W508565 
SET SCREW 

INDEXING ARM 

W508563 
FINE TUNING SHAFT 

AND 
DRIVING DISC 

REPAIR DATA FOR 

MODEL 142, 
Ch. 100.115 

W508564 
FINE TUNING DISC 

W508559 
SLUG FOR 

OSCILLATOR COIL 

W508567 
'C WASHER 

RETAINS 
FINE TUNING SHAFT 

W508561 
SWITCH SHAFT 

W508431 RF TUNER UNIT 

All replacement parts lc: the RF Tune, Unit are included in the complete receiver parts list. 

This RF Tuner Unit consists of an lit amplifier stage (using SAGS or 6CB6 Four groups of fixed coils permit tuning over the entire television band. 
tube) and a mixer-oscillator stage (using 616 tube). Channel selection* is These consist of 12 antenna coils. 12 RF amplifier plate coils, 12 mixer 

grid coils and 12 oscillator coils. Signal outpat Iron: the mixer stage is 
accomplished by a selector switch and fixed coil arrangement. The tuner çuupled to the IF amplifiers through the converter plate circuit IF coil 
also incorporates a Fine Tuning control. li,cated on the tuner unit. 

SWITCH SECTION MUST BE ADVANCED IN A CLOCKWISE DIREC 
TION, 

RECEIVER 
FUNCTION 

SWITCH POSITION 
ON TV CHASSIS 

SWITCH POSITION 
ON AM-FM CHASSIS 

FM Fully counter-clockwise Fully clockwise 

AM 2nd position, turning 
clockwise, 

2nd position, turning 
counter-clockwise 

PHONO 3rd position, turning 
clockwise 

3rd position, turning 
counter-clockwise 

TV Fully clockwise Fully counter-clockwise 

4. When replacing bottom cover of AM-FM chassis and mechanical link 
arm between switch sections, refer to diagram above for re- assembly 
instructions. 

SERVICE PRECAUTIONS 

SUBJECT PRECAUTIONS 

ELECTRICAL 
COMPONENTS 

The high frequencies used in the RF section of a television receiver make it necessary that considerable care be exercised 
in servicing the tuner. Lead dress and location of components are very critical at these frequencies. 

When replacing parts, it is important to use compotents of identical electrical characteristizs and physical size. Always 
reconnect the replacement item in the same location and position in the tuner ci4 the original component. 

TUBES Replacement of tubes in the Tuner Unit may cause slight detuning of RF circuits due to inherent differences in inter-
electrode capacitances. When replacing tubes lespr(cially V6, 616 mixer-oscillator tube) make sure that Fine Tuning con-
trol will tune in television stations at approximately he middle of its range. ll tine tuning cannot be accomplished, try 
several new tubes in order to obtain one which wil, permit correct tuning. When tube replacement does not give the 
desired result, realignment of the tuner is recommel ded (see "Alignment Procedure"). 

CHANNEL COILS 
AND SLUGS 

Channel Coils must be handled with care. Do no disturb coil windings or slug positions except when re- aligning 
the tuner unit. 

REMOVAL AND REPLACEMENT OF PARTS 

ITEM PROCEDURE 

RF TUNER UNIT To remove the Tuner. Unit from receiver chassis, pro(:eed as tollow.,.. 

I. Remove TV Channel Late socket. 

2. Remove support bracket which positions front of Tuner Unit und alsa remove scums which hold tuner to rear 
support bracket. 

3. Disconnect the leads from the tuner to the moin chassis. See ' ilustrution or. circuit diagram page showing tuner 
connections. 

Alter the Tuner Unit is replaced, make sure that TV Channel Lite socket and sleeving are correctly positioned so that chan. 
net selector knob will be properly illuminated. 

BOTTOM COVER 
SHIELD 

Squeeze upper edges of Bottom Cover Shield loge her at points adjacent to locking "ears" on top rit tuner, and of 
the same time pull down on shield. 

When replacing Bottom Cover Shield, make sure it is held securely by the two locking •.1, :r S." 
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ITEM PROCEDURE 

SWITCH SHAFT To remove Switch Shaft from RF Tuner Unit, proceed as follows: 

I. Remove tuner from receiver chassis. 

Rotate Switch Shalt until portion of Indexing Arm which contacts front of tuner is pointing down (this corresponds 
to setting switch to channel :2I2). 

3 Remove Switch Shaft Washer located behind hunt plate of tuner. 

4 Loosen Set Screw on Fine Tuning Disc. 

5 Fine Tuning Disc, Fine Tuning Shaft and Driving Disc, and Switch Shaft may now be removed by merely pulling 
them forward. 

To replace Switch Shaft: 

Set Fine Tuning condenser to its completely meshed position. 

Slip edge of Fine Tuning Disc furthest from the three "stopr - on the disci into slot ut Fine Tuning and Driving Disc. 

3 With portion of / tic-boring Arm (wh:c1.,c,otucts bunt 01 tuner, pointing down, slide Switch Shaft into tuner und Fine 
Tuning Disc over Fine Tuning Condenser Shaft. 

4 Replace -C thrasher on Switch Shalt 

5. Rotate Fine Tuning Shaft and Driving Disc tu maximum 
Tuning Disc. The Fine Tuning condenser range should 
:cud Dri v ing Dist in Iles maximum counter-clockwise 
in its maximum clockwise position . 

c: unter•clockwise position and tighten Set Screw on Fins 
rm,w he I, Orn its fully nri,,,,hed pu3ition with Fine tuning 

p05:000 ti ts fully open position : with the tuning control 

HORIZONTAL SYNC SYSTEM ADJUSTMENT 
If picture " tears" horizontally and cannot be synchronized by operating 

the Horizontal Hold control on front panel of receiver, this action may be 

due to incorrect setting of the slug in the Horizontal Lock Coil. 

1. Set Horizontal Hold control in center of its range. 

2. Adjust slug of Horizontal Lock Coil for picture synchronization (see 

Fig 14 for location of slug). 

REDUCTION OF INTERCARRIER BUZZ 
If a prominent humming or buzzing sound is noted in the sound reception 
of a television broadcast, it may be due to a fault in transmission from the 
station, or incorrect adjustment of the discriminator transformer (tuning of 
secondary circuit) in the receiver. 

This type of disturbance, which is only present when receiving a station 
signal, is known as " Intercarrier Buzz" and it should not be confused with 

power supply hum that would occur upon failure of a filter condenser. 

The procedure for correct adjustment of the television sound discriminator 
circuit is presented in the last section of the Television Sound Channel 
alignment instructions. When the discriminator secondary slug # 1 is 
properly adjusted, intercorrier buzz will be reduced to an acceptable 
minimum, provided that the- transmission from the station is not at fault. 

HIGH VOLTAGE POWER SUPPLY SERVICING 
The High Voltage Power Supply used with this receiver is of the " fly-back" 
type and is located in the shielded compartment mounted at the left rear 

corner of the chassis. It consists of a sturdily constructed and well insulated 
horizontal sweep output transformer plus a 1B3GT/8016 high voltage 
rectifier tube and associated filter components. 

The plate circuit of the Horizontal Scanning Output stage is fused to pro-
tect the transformer and kill high voltoge in the event the 68Q6GT tube or 
the high voltage rectifier circuit draws excessive current. 

CAUTION 

The heavily insulated red lead, which supplies extremely 
high voltage 10 to 12 kilovolts to the picture tube, should 
be momentarily shorted to the chassis whenever it is dis-
connected for service purposes (that is, after receiver has 
been turned off). This discharges the high voltage filter 
condenser and prevents a shock hazard when working on 
the set. 

Access to the horizontal output transformer, high voltage rectifier tube, fuse 
and high voltage filter condenser is accomplished by removing the rear 
section of the H.V. shield. This compartment shield is held in place by five 
screws. 

To replace the fuse, depress the cop of the fuse holder ( located next to 
6806GT tube and turn the cap counter clockwise. Install new fuse of the 
same type amp, 250 volt, part W508713); do not use any other size. 

REMOVAL OF THE CABINET BACK AUTOMATICALLY OPENS AN 
INTERLOCK TO DISCONNECT THE RECEIVER POWER CORD. 

CORONA AM) ARC-OVER 
Corona or arc-over can best be detected by observing the operation of 
the power supply in a dark room. Several conditions may cause these 
phenomena. 

POOR CONNECTIONS Arcing or corona may be due to poorly sol-
dered connections ( rosin joints or sharp points), 
or defective tube socket connections. If the 
leads or connectors to the high voltage filter 
condenser do not grasp this component securely, 
arcing will also result. 

Inspect solder connections and resolder those 
joints which are unsatisfactory. Make sure tubes 
are firmly positioned in tube sockets and that 
high voltage filter condenser is held securely in 
place. 

CLOSELY SPACED 
COMPONENTS 

Arcing or corona may occur when H.V. com-
ponents or leads are placed too close together. 
Make sure there is sufficient spacing between all 
parts and wiring. If necessary, the insulation 
between two elements of the circuit may be im-
proved by coating both objects with a quick-
drying liquid polystyrene or polyethylene. 

The socket assembly for the 183OT/8016 rec-
tifier tube includes a "corona ring" which pre-
vents corona from the tube socket connections. 
The surface of this ring should be smooth and 
free of scratches, nicks, or sharp protrusions. 

DIAL POINTER DRIVE 
CORD ARRANGEMENT 

To string dial cord, first rotate "AM-FM" Coarse Tuning Control 
fully counter-clokwise until stop on drum contacts ear on mount-
ing frame. Now, with gang set to fully meshed position. string 
dial cord using the following parts: 

W 114955 Clip on end of cord 
W 117057 Cord (21/2 ft. required) 
W505161 Spring 

MODEL 142, 
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ALIGNMENT PROCEDURE. 
Alignment of all RF and IF tuned .::ircuits in this receiver may be 
accomplished by utilizing the prDcedures described in the follow-
ing charts. 

SEQUENCE OF ALIGNMENT: These procedures should prefezably 
be applied in the order in which they are presented, however, 
alignment of RF or IF channels for either AM, FM or TV may be 
accomplished individually if desired. 

The Television RF Amplifier and Mixer alignment may also be 
accomplished independent of the Television IF Channel alignment, 
but oscillator calibration can only be done after IF Channel has 
been correctly aligned. Proper IF band pass characteristic is 
necessary for oscillator alignment as results of circuit tuning are 
observed by means of an oscilloscope connected to the output of 
the video detector stage. 

REMOVAL OF CHASSIS: The receiver chassis must be removed 
from the cabinet in order to accomplish alignment of all tuned 
circuits as there are adjustment points located on the undersides 
of both the main chassis and the AM-FM Tuner. 

This can be accomplished by first removing all knobs and releasing 
the hold-down screws located on the underside of the cabinet. 
Then disconnect speaker leads and all three " built-in** antennae 
(TV, AM and FM). Release indicator lamp from bracket at base 
of cabinet. 

CAUTION 

The picture tube is highly evacuated and if 
broken, glass fragments will be violently ex-
pelled. Handle with care, using safety gog-
gles and gloves. Avoid contact with high 
voltage terminal at side of tube even after it 
has been disconnected from the receiver-
this precaution if,- necessary as inner and 
outer coatings on the tube form a capacitor 
which may carry a high voltage charge for 
an extended period of time after disconnec-
tion from the receiver. 

INSTRUMENTS: The following instruments will be required as 
signal sources and output indicators during the alignment process. 
Since accurate alignment of a television receiver is heavily de-
pendent upon the performance of your instruments, it is imperative 
that they meet the essential specifications described here. 

1. STANDARD SIGNAL GENERATOR to provide signals at the 
following frequencies. Maximum output on all ranges should 
be at least . 1 volt with provision for attenuation as desired. 
This instrument must have good frequency stability and be 
accurately calibrated. Generators which incorporate a sep-
arate crystal controlled oscillator and heterodyne circuit are 
self calibrating and therefore capable of providing the accu-
racy of frequency calibration required for television circuit 
alignment. 

A. IF Frequencies: 

455 Kc. (400 cycle amplitude modulated) for AM IF. 
4.5 Mc. ( Unmodulated) for TV Sound. 

10.7 Mc. (Unmodulated) for FM IF. 
22.25 ( Unmodulated) marker for TV Sound IF 

carrier. 
22.4 Mc. (Unmodulated) for TV 1st IF Trap, 

22.8 Mc. (Unmodulated) for TV 3id IF Trap. 

23.5 Mc. (Unmodulated) for TV 1st and 3rd IF, 
24.5 Mc. (Unmodulated) for TV 4th IF. 
26.3 Mc. ( Unmodulated) for TV Converter and 2nd IF. 
26.75 Mc. (Unmodulated) marker for TV Picture IF 

carrier. 
B. RF Frequencies: 

550 to 1600 Kc. (400 cycle amplitude modulated) 
for AM RF. 

54 to 88 Mc. (Unmodulated) for TV RF. 
88 to 108 Mc. (400 cycle amplitude modulated) 

for FM RF. 
174 to 216 Mc. (Unmodulated) for TV RF, 

2. RF SWEEP GENERATOR to provide frequency modulated sig-
nals at the following frequencies: 

10.7 Mc. with 300 Kc. sweep width. 
20 to 30 Mc. .with 10 Mc, sweep width. 

54 to 88 Mc. With 10 Mc. sweep width. 
174 to 216 Mc. with 10 Mc. sweep width. 

Output adjustable with at least . 1 volt maximum. 

Output should be "flat" (no amplitude ;variation) for all set-
tings of the sweep width control. 

Provision for connection of generator sweep modulating 
voltage to horizontal deflection system of an oscilloscope. 

Provision for blanking the output signal on each return 
sweep so that oscillogram will not show retrace. 

3 CATHODE RAY OSCILLOSCOPE, preferably a unit with verti-
cal amplifier having wide range frequency response and low 
capacity pick-up probe. 

4 VACUUM TUBE VOLTMETER. The lowest voltage range of 
this instrument should preferably permit a 1.0 volt reading to 
be indicated at not less than one third of full scale deflection. 

5. OUTPUT METER. preferably a unit equipped with an imped-
ance matching network that will present a 3.2 ohm load when 
connected to secondary of audio output transformer. 

INSTRUMENT CONNECTIONS: The method of connection, including 
details of matching and coupling networks, for instruments used 
in this alignment procedure is given in several illustrations on 
subsequent pages. Specific instructions for each instrument applica-
tion will also be found in various sections of the alignment charts. 

IMPORTANT 

AVOID EXCESSIVE INPUT SIGNAL WHEN USING 
OSCILLOSCOPE AS ALIGNMENT INDICATOR. 

When observing the receiver band pass character-

istic on an oscilloscope, it is exceedingly important 
to avoid distortion of that characteristic which 
would occur when using a large input signal from 
the sweep generator or standard generator (mark-

er signal). Always set attenuator on sweep gener-

ator so that reading on the vacuum tube voltmeter 
does not exceed one volt (when meter is connected 
from high side of video detector load resistor, sym-

bol 139, to receiver chassis). Standard generator 

output should also be attenuated so that marker 
signal does not pull or tear the band pass charac-
teristic as shown on the 'scope. 

CHECKING SYNCHRONIZATION OF BAND 
SWITCHES ON AM-FM TUNER AND TV CHASSIS. 

Note that the band switch on the AM-FM Tuner 
chassis is mechanically coupled by a link arm and 
lever arrangement to the band switch on the TV 
chassis. Do not operate these switches by direct 
pressure on the link arm-always use a control 
knob attached to the TV switch shaft. 
If the mechanical linkage is forced or slips at the 
lever on the TV switch shaft, or the bottom cover 
of the ;M-FM tuner is removed for service pur-
poses, it is possible for the respective switch sec-
tions to get out of step. The receiver can be dam-
aged if the switch sections lose synchronization, 
or are indiscriminately set to random positions. 
In order to check for proper synchronization of the 
band switches, refer to procedure on page 10. 

BROADCAST BAND-"AM"-ALIGNMENT PROCEDURE 

1. After the entire chassis assembly has been removed from 
the cabinet, remove the AM loop antenna and reconnect it 
to the AM antenna leads extending from the AM-FM tuner 
chassis. Then wind one turn of insulated wire around frame 
of loop antenna so as to provide a means of coupling it to 
the signal generator. Connect one end of coupling turn to 
receiver chassis and allow other end to remain open until 
otherwise instructed in the following chart. Space loop 
antenna same distance away from the chassis as when 
assembled in the cabinet. 

2. Reconnect the speaker to the two audio output leads extend-
ing from the main chassis. IMPORTANT: Do not confuse 
these leads with the two loop antenna leads. 

3. Place the AM-FM dial scale escutcheon on the AM-FM 
tuning shaft and install the AM-FM pointer knob and fine 
tuning knob on their respective shafts. Then rotate these 
knobs to the extreme counter-clockwise position. At this 
setting, the aanq condenser should be fully meshed: if it is 
not, loosen the set screws in the hub of the dial drum on 
the gang condenser and close gang plates manually. Then 
tighten set screws in hub of dial drum. 

4. When aligning the RF circuits and calibrating the oscilla-
tor it is necessary to hold the AM-FM dial escutcheon in its 

MODEL 142, 
100.11 1-=', 

normal mouritingersition so that the heavy lines below 88 
and 108 are in a horizontal plane. Note that the pointer 
knob must point tc.)" the heavy line below 88 on the dial 
when tuning knob is turned fully counter-clockwise and 
gang plates are completely meshed. 

S. IMPORTANT: Do not renbove the metal bottom plate of 
AM-FM tuner chassis. Holes are provided for access to IF 
transformer tuning slugs. Removal of the bottom plate 
during alignment of the RF circuits will result in detunirg 
when the plate is replaced. 

6. Connect output meter across the speaker voice coil. 

7. Connect ground lead of signal generator to the receiver 
chassis. 

8. Set volume control to the maximum volume position and use 
a weak signal from the signal generator. 

9. Set tone control to its extreme clockwise position. 

10. Set band switch to the "AM" position. 

11. After alignment procedure is completed and chassis and 
loop have been reinstalled in cabinet, arrange leads to 
loop so that they are separated from each other as much 
as possible. Avoid twisting, taping or extending these lecas. 

DUMMY ANT. 
IN SERIES 

WITH SIGNAL 
GENERATOR 

CONNECT 
HIGH SIDE OF 

SIGNAL 
GENERATOR TO 

SIGNAL 
GENERATOR 
FREQUENCY 

RECEIVER 
DIAL 

SETTING 

TRIMMER 
OR SLUG 
NUMBER 

TRIMMER 
DESCRIPTION 

TYPE OF ADJUSTMENT 

.1 MFD. 
Condenser 

Lug on trimmer #23 
at bottom of gang 
see figure 1 for lo- 
cation of trimmer), 

455 KC 
Any point where 
it does not affect the signal. 

18 and 19 2nd It'. 
Adjust for maximum output. 
Then repeat adjustment. 

20 and 21 1st rr. 

200 MMF. 
Mica 

Condenser 

Coupling 
turn 

on loop 
antenna. 

1500 KC 1500 KC #22 

# 23 

AM Oscillator. Adjust for maximum output. 

1500 KC 
Tune to 1500 
Ksicg.naigenerator 

AM 
Antenna Adjust for maximum output. 

200 MMF. 
Mica 

Condenser 

Coupling 
turn 

on loop 
antenna. 

600 KC 

Tune to 600 
Kc. generator 
signal. 

#24 
Adjustable 
core of 
AM 

Antenna 
Coil. 

Adjust for maximum output. 

Repeat adjustment of trimmers 23 and 24 until one no longer detunes the other. 

FREQUENCY MODULATION-"FM"-ALIGNMENT PROCEDURE 

1. After the entire chassis has been removed from the cabinet, 

replace the AM-FM dial escutcheon on the AM-FM tuning shaft 
and install the AM-FM pointer knob and fine tuning knob on 
their respective shafts. Then rotate these knobs to the extreme 

counter-clockwise position. At this setting, the gang condenser 
should be fully meshed; if it is not, loosen the set screws in 

the hub of the dial drum on the gang condenser and close 

gang plates manually. Then tighten set screws in hub of 
dial drum. 

2. When aligning the RF circuits and calibrating the oscillator it 
is necessary to hold the AM-FM dial escutcheon in its normal 
mounting position so that the heavy lines below 88 and 108 

are in a horizontal plane. Note that the pointer knob must 
point to the heavy line below 88 on the dial when tuning knob 
is turned fully counter-clockwise and gang plates are com-
pletely meshed: 

3. Reconnect the speaker to the two audio output leads extending 
from the main chassis. IMPORTANT: Do not confuse these 
leads with the two AM loop antenna leads. 

4. Set band switch to the "FM" position. 

5. Remove bottom cover from AM-FM tuner during IF alignment 
but replace it before starting alignment of RF circuits 
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FREQUENCY MODULATION—"FM"ALIGNMENT PROCEDURE 
IMPORTANT: Carefully follow procedure for removal and re. 

placement of this plate, as well us synchronization of band 

switches on AM•FM tuner and TV chassis, as explained on 

page 10. Failure to correctly install bottom cover may result 

in serious damage to receiver. 

Do not remove the AM-FM tuner chassis from the TV chassis 

during alignment. 

7. Set volume control to the maximum volume position and use a 

weak signal from the signal generator. 

8. Set tone control to its extreme clockwise position. 

9. Dress FM circuit leads as short and straight as possible, par-

ticularly those in the oscillator circuit. IF plate and grid leads 

should also be kept short and straight. 

STANDARD SIGNAL 
GENERATOR 

SWEEP GENERATOR 

CONNEC• 
TIONS 

FREQUENCY CONNECTIONS 

Connect high side 
to lug on trimmer 
#32 (see Fig. 1 
for location of trim-
mer) using a .01 
Mid. condenser in 
series with gener-
ator lead. Connect 
ground lead to the 
receiver chassis in 
vicinity of gang 
condenser. 

Same as 
above. 

10.7 MC. 
Unrnoduluted Not iv.ed. 

FREQ. 

VTVM OR 
OUTPUT 

METER 

CONNEC-
TION 

OSCILLOSCOPE 
CONNEC-

TIONS 

Connect 
VTVM 

as shown 
in Fig. 3. 

Same as 
above. 

Same as 
above. 

Same as 
above. 

Attenuate 
signal to 
prevent 
overload 

and distortion 
of response 

curve. 

Not used. 

Connect high side 
to lug on trimmer 
#32 (see Fig. 1 
for location of trim-
mer) using a .01 
Mfd. condenser in 
series with gener-
ator lead. Connect 
ground lead to the 
receiver chassis in 
vicinity of gang 
condenser. 

10.7 MC 
Sweeping 
±.3C0 Kc. 

Connect 
VTVM 

as shown 
in Fig. 4. 

Not used. 

Not used. 

RECEIVER 
DIAL 

SETTING 

I RIMMER 
OR SLUG 
NUMBER 

TYPE OF ADJUST-

MENT AND OUTPUT 
INDICATION 

Any position 
where it 
does not 
affect the 
signal. 

#25 
Discriminator 
Secondary 

#26 
Discriminator 

primary 

27 and 28 
2nd If 

29 and 30 
1st IF 

Adjust these trimmers 
for maximum meter 
reading — the output 
voltage will be of neg-
ative polarity. 

Same as 
above. 

#25 
Discriminator 
secondary 

Not used. 

Connect as 
shown in 
Fig. 4. 

Set vertical am-
plifier of 'scope 
for maximum am-
plification. 

Synchronize os-
cilloscope with 
sweep generator 
by connecting 
-horizontal in-
put" terminals of 
'scope to source 
of horizontal 
sweep modulat-
ing voltage on 
the sweep gen-
erator. 

Same as 
above. 

#25 
Discriminator 
secondary 

IMPORTANT: Before starting a ignment of the RF and Oscillator cir-
cuits, be sure to replace the bottom plate on the AM-FM Tuner chassis 

Connect high side 
in series with a 
270 ohm carbon re-
sistor to FM an-
tenna terminal 
near gang conden-
ser isee Fig. 11. 
Connect ground 
lead to receiver 
chassis. 

108 MC. 
with 

400 cycle 

AM 
Modulation. 

Not used. 

Same as 
above. 

106 MC. 
with 

400 cycle AM 
Modulation. 

Not used. 

Note that as slug #25 
is rotated, a point will 
be found where the 
voltmeter will swing 
rather sharply from a 
positive to a negative 
reading or vice versa. 
The correct setting is 
obtained when the 
meter reads zero as 
the slug is moved thru 
this point. 

A pattrrn similar to 
that shown in Fig. 5 
should appear on the 
oscilloscope screen. 
Check far symmetry 
about the 10.7 Mc. 
center I oint and line-
arity of he slope. 

10.7 MC. 

FIG. 5 

If the characteristic is 
not shaped properly, 
attempt to obtain sym-
metry by changing the 
setting of slug #25. 
Should that fail to 
produce the desired 
results, then a slight 
readjustment of slugs 
±26, 27. 28, 29 and 30 
should be undertaken. 

as explained on page 10. Failure to obs rye t1 is requirement would 
result in detuning if plate were replaced r ter alignment is completed. 

Connect 
OUTPUT 
METER 

across spcnker 
voice coil. 

Not used. 

Same as 
above. Not used. 

108 Mc. 
#31 
FM 

Oscilla•or 

Set trimmer ±31 to re-
ceive 108 Mc. signal 
as indicated by max-
imum meter reading. 

Tune to 
106 Mc. 

generator 
signal. 

#31 
FM RF 

Check calibration and tracking of receiver with input signals of 88, 90 
and 106 MC. If difference between dial pointer setting and the above 
mentioned frequencies does not exceed *. 0.3 MC. and RF circuit is track-
ing properly, then alignment may be considered satisfactory and no 
further adjustment is necessary. 
Where the calibration error is greater than 0.3 MC. it is advisable to 
make the following adjustments: 
Tune receiver to an 88 MC. signal and note whether did l pointer is above 
or below correct calibration paint. Then tune receiv?r so that dial pointer 
is at the 88 MC. position. If generator signal was •Dreviously received at 
cc setting above 88 MC.. it will be necessary to slightly spread the wind-
ings of the I'M scillator coil =33 in rig. 2) so that signal will now be 
received at ( 1.- - i-irrect dial setting. On the other hand if generator 
signal was at a dial setting below 88 MC., then slightly corn-

Adjust trimmer for 
maximum meter read-
ing. 

press the windings of the oscillator coli until tri 
correct calibration point. 

Adjustment of FM oscillator coil =33 will rE.1 
cover. Before rechecking calibration, follow p. • 
removal and replacement of cover. 

Check calibration at 108 MC. and if it is in err-
readjust setting of trimmer = 31. Repeat colibri 
108 MC. until dvsired accuracy is obtained. 

Obsii-rve dial calibration at 106 MC. If it is foun 
appreciable amount, then make a very slight cc 
of the gang condenser plates to receive the 106 I 
dial -setting. Then check adjustment of RF trim:: 
mum output indication at 106 MC. 

e signal comes in at the 

uire removal of bottom 
cedure on page 10 for 

by more than -±0.3 MC.. 
on adjustment at 88 and 

d to be incorrect by an 
*justment in the spacing 
LIC. signal at the correct 
er =32 to obtain maxi-

TRIMMER AND SLUG LOCATIONS 

FOR 

AM-FM TUNER ALIGNMENT 

10.7 MC. 

FM ANT. 
TERMINAL 

AM LOOP ANT. 
TERMINALS 

AM ANT. 
1500 KC. 

FM RF. AM OSC. 
106 MC. 1500 KC. 

DISCRIMINATOR 
SECONDARY 

10.7 MC. 

AM. ANT. SLUG 
600 KC. 

FM OSC. 
108 MC. 

TOP VIEW 
FIG. 1 

AM-FM Tuner Chassis 

DISCRIMINATOR 
PRIMARY 
10.7 MC. 

455 HC. 

FM 
05C. COIL 
88 MC. 

BOTTOM VIEW 
FIG. 2 

AM-FM Tuner Chassis 

INSTRUMENT CONNECTIONS 

FOR 

FM ALIGNMENT PROCEDURE 

1 

V.T.V.M 
+ - 
 • • 

GROUND TO 
RECEIVER 
CHASSIS 

SALS 

FIG. 3 

VTVM Connections 
for FM Sound 
IF Alignment 

IlLS 
1111CM11111101 — I C 

FIG. 4 

VTVM end Oscilloscope 
Connections for FM Sound 
Discriminator Alignment 
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INSTRUMENT CONNECTIONS 

FOR 

SOUND CHANNEL ALIGNMENT 

STANDARD 

SIGNAL GEN 

SET TO 4.5 MC. 

NO MODULATION 

(PURE R.F.) 

GROUND TO 

RECEIVER CHASSIS 

FIG. 6 

Generator Connections 
for Television Sound Channel 

Alignment 

USE 10,000 OHM 

ISOLATING 

RESISTOR IN 

SERIES WITH 

METER PROBE. 

91 

Ils 
ulna 

RIM INMN. - OOOOO iMP 

GROUND TO 

RECEIVER CHASSIS 

FIG. 7 

VTVM Connections 
for Television Sound IF Alignment 

à• 
UN. 

ITS 
1111 UNITE' 

WM MSC» -MIN IMP 

_ le_ 

as. 

.1? X 

USE 10,000 OHM 

ISOLATING ,  

RESISTOR IN 

SERIES WITH 

METER PROBE. 

FIG. 8 

VTVM Connections 
for Television Sound Discriminator 

Alignment 

INSTRUMENT CONNECTIONS 

FOR 

IF CHANNEL ALIGNMENT 

STANDARD 

SIGNAI. GEN. 

(SUPPLIES •  

MARKER SIGNAL) 

GROUND TO 
TUNER FRAME 

SWEEP 

GENERATOR 

330 
UHF 

GROUND TO 
TUNER FRAME 

FIG. 9 

Generator Connections 
for Television IF Channel Alignment 

USE 10,000 OHM ISOLATING 

RESISTOR IN SERIES WITH 

METER AND OSCILLOSCOPE PROBES. 

PLACE 1000 MMFD. CONDENSER 

ACROSS 'SCOPE TERMINALS 

AS AN R.F. FILTER. —11.i 

V.T.V.M. 

GROUND TO 
RECEIVER CHASSIS 

OSCILLOSCOPE 

 • 
GROUND TO 

RECEIVER CHASSIS 

FIG. 10 

VTVM and Oscilloscope Connections 
for Television IF Channel Alignment 

TELEVISION SOUND CHANNEL ALIGNMENT PROCEDURE 
1. Short antenna terminals together with a jumper wire. 

2. Turn the band switch to "TV- position and set receiver Channel 
Selector to any inactive television channel: other controls may be 
left at any desired setting. 

MODEL 

Ch. 100.11'. 

3. No special aligning tool is required to adjust the cores in the Sound ' 
If' and discriminator transformers. The blade of a small screw-
driver will fit the slot in these cores, however, the screwdriver 
should be of a non-metallic or insulated type to prevent detuning 
when inserted in the transformer can. 

STANDARD SIGNAL 
GENERATOR 

VTVM 

CONNECTIONS 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUSTMENT 
AND OUTPUT INDICATION 

CONNEC- 

T1ONS 
FREQUENCY 

4.5 MC. 

# 1 

Discriminator 
Secondary 

Adjust for maximum reading 
on VTVM. 

4t2 
Discriminator 

Primary 

Adjust tar maximum reading 
on VTVM. 

Connect as 
shown in Fig. 6. 

unmodulated 

IMPORTANT 

This signal 
must be accu- 
rate within 1'4 
of I% of 4.5 Mc. 
Check genera 
tor calibration 
against a crys- 
tal controlled 
signal source by 
"zero beating" 
( heterodyning 1 
with harmonic . 
of the crystal 
frequency. 

Connect as shown in 
Fig. 7. 

A ' swishing" sound may 
be heard in the speaker 
during Sound Channel 
Alignment. ' This spurious 
oscillation is caused by 
horizontal sweep voltage 
being picked up in the 
audio system thru stray 
coupling of instrument 
leads: it should be disre- 
qarded as it will have no 
 effect on alignment of the 
 sound channel. 

4t3 
2nd Sound IF 
Secondary 

Adjust for maximum reading 
on VTVM. 

#4 

2nd Sound IF 
Primary 

Adjust for maximum reading 
on VTVM. 

* 5 
1st Sound IF 
Secondary 

Adjust for maximum reading 
on VTVM. 

*6 
1st Sound IF 
Primary 

Adjust for maximum reading 
on VTVM. 

Same as 
above, 

Same as 
above. 

Connect as shown 
in Fig. 8. 

Same as 
above. 

# 1 
Discriminator 
Secondary 

Note that as slug el is rotated, 
(I point will be found where the 
voltmeter will swing rather sharp-
ly from a positive to a negative 
reading or vice versa. The cor-
rect setting of slug #1 is obtained 
when the meter reads zero as 
the slug is moved thru this point. 

REDUCTION OF INTERCARRIER BUZZ 

Slight "dynamic" unbalance of the discriminator secondary can em- to obtain program reception from a local station. If intercarrier buzz 

phasize intercarrier buzz due to incomplete amplitude modulation re- is prominent, a slight readjustment of the discriminator secondary 

jection. Therefore it is vitally important to obtain an accurate setting slug (# 1) should be made to obtain the "dip" point for the buzzing 
sound. Note that program sound will be clear and free from distortion 

of the discriminator secondary slug under actual reception conditions. at this point. Buzz should now be at an acceptable minimum if station . 

Disconnect all instruments and then connect an antenna to the receiver transmission is not at fault. 

I. 

TELEVISION IF CHANNEL ALIGNMENT PROCEDURE 
A special aligning tool designed to fit the stems on adjustable 
cores of the IF coils (see points 8. 9, 10 and 11 in Fig. 18) is avail-
able and may ba obtained by requesting IF Alignment Tool 
#W507479. 

2. Turn receiver Channel Selector to television channel :02 and short 
antenna terminals together with a jumper wire. 

3 

4. 

Turn the band switch to the "TV" position. 

Connect a 3 volt battery to the receiver AGC system so that nega-
tive terminal of battery connects to the AGC line and positive terminal 
of battery connects to receiver chassis. See Fig. 19 for convenient 
point of connection. 

S. 

6. 

Note location of IF Trap Coils #12 and # 13 by referring to Fig. 19. 
Before undertaking the alignment of any of the IF stages, Trap Coils 
=12 and #13 must be detuned so that they do not resonate in the IF 
pass band. Detuninq is accomplished by merely compressing the 
windings so that they are closely spaced. Failure to detune the Trap 
Coils can cause the IF system to become regenerative, thereby pre. 
venting alignment. 

If the IF channel is badly misaligned and two or more immediately 
adjoining IF stages are tuned to the some frequency, oscillation may 
occur. Such oscillation shows up as a voltage across the video 
detector load resistor. symbol 139, and is indicated by the VTVX 
that is connected to this point during alignment. It should be noted 
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TELEVISION IF CHANNEL ALIGNMENT PROCEDURE 

that voltage due to IF oscillation is unaffected by strength of signal 

from the generator. 

Where IF oscillation is encountered, it is generally possible to correct 

the condition by detuning the IF coals in different directions. If that 

does not have the desired effect. inciease fixed bias on AGC line by 

using u 41/2 volt battery instead of the 3 volt battery referred to in 

instruction 114. After stopping the oscillation in this manner it will 

then be possible to align all IF stages using the following procedure, 

however. the AGC bias battery must be changed back to 3 volts when 

using the oscilloscope to observe band pass characteristic. Once all 

stages have been aligned using the 41/2  volt bias, the IF channel 

should be stable with reduced bias. 

STANDARD SIGNAL 

GENERATOR 
SWEEP GENERATOR 

VTVM 

CONNECTIONS 
OSCILLOSCOPE 
CONNECTIONS 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUST-

MENT AND OUTPUT 

INDICATION CONNEC. 
TIONS 

FREQUENCY 
CONNEC- 

TIONS 
FREQ. 

Connect as 
shown in 
Fig. 9. 

26.3 MC. 

Use a 330 
Mmf. iso- 
toting con-
denser and 
connect as 
shown in 
Fig. 9 but 
keep power 
switch 
turned of t 
during this 
step. 

Cannect as shown 
in Fig. 10. 

Not used. 

' 

# 7 
Converter 

plate 
coil 

Adjust for maximum 
reading on VTVM. 

#8 
2nd I.F. 

Adjust for maximum 
reading on VTVM. 

Some as 
above. 24.5 MC. Sam, as 

above. 
Sao, as 
above. Not used. #9 

4th I.F. 

Adjust for maximum 
reading on VTVM. 

Soule as 
above. 23.5 MC. Same as 

above. 
Same as 
above. Not used. 

#10 
1st I.F. 

Adjust for maximum 
reading on VTVM. 

#11 
3rd I.F. 

Adjust for maximum 
reading on VTVM. 

Same as 
above, 22.4 MC. Same as 

above. 
Same as 
above. Not used. # 12 

1st IF Trap 
Coil 

, 

Adjust the spacing of 
the Trap Coil wind-
ings for MINIMUM 
reading on VTVM. 

Same as 
above. 22.8 MC. Same as 

above. 
Same as 
above. Not used. 

#13 
3rd IF Trap 

Coil, 

Adjust the spacing of 
the Trap Coil wind. 
ings for MINIMUM 
reading on VTVM. 

Same as 
above. 26.75 MC. 

With con- 
nections 
made as 
shown in 
Fig. 9, turn 
on this gen- 
orator and 
set controls 
for opera- 
tion as spec- 
ified in 
next col- 
u in n. 

nc ma 
" 
Sweeping 
± 5 Mc. 

-... 

Same as 
above, 

Connect as 
shown in Fig. 10. 

IMPORTANT: 
I. Remove the 616 
(Mixer-Oscillator) 
tube and wrap a 
pie ce of fine 
wire around pins 
6 and 7 so as to 
connect thes• 
two pins to- 
gather. Then re- 
insert the tube in 
its socket. Oscil- 
lator section of 
tube will now be 
inoperative and 
therefore cannot 
cause undesir- 
able "beat" re-
sponse that 

disturb the IF would otherwise 

band pass char- 
acteristic. 

2. Adjust output 
att•nuator on 
sweep generator 
so that reading 
on VTVM is one 
volt. 

3. Set att•nuator 
on standard dig- 
nal generator so 
that marker hg- 
nal does not dis- 
tort the pattern 
on the oscine- 
scope. 

4. Be sure that a 
3 volt battery 
is connected to 
AGC line as 
specified In in- 
struction #4 at 
the head of this 
chart. Do not use 
a battery of any 
other voltage. 

The 
displayed 
compared 
Fig. 
erly 
ment 
ment 
then 
peak 
side. 
frequency 
slugs 
frequency 
making 
tinge 
slugs, 
correct 

20 

40 
60 

80 

100 
z 

The 
er should 
amplitude 
band 
if position 
high 
of slugs 

IF band pass characteristic now 
on the 'scope should be 
with the curve shown in 

11. If top of curve is not prop-
shaped, make a slight readjust-
of slug #9. Should that adjust. 
fail to yield the desired result, 
note whether the curve has a 
on the high or low frequency 
Slugs #7 and #8 control high 

response' (26.3 Mc.) and 
elo and # 11 affect the low 

response (23.5 Mc.); by 
a small change in the set-

of the high or low frequency 
it will be possible to obtain 
band pass curve. 

FREQUENCY 

22 24 26 28 Mc. 

. 
P 30X 

26.75 

FIG. 11 
22.25 

I.F. 
RESPONSE 
CURVE 

26.75 Mc. picture IF carrier mark-
now appear at the 30% 
position on side of the 

pass characteristic (see Fig. 11). 
of the marker appears too 

or too low, slight readjustment 
#7, 8 and 9 is requirt '. 

Same as 
above, 22.25 MC. 

Some as 
above. 

Some as 
above. 

Same as 
above. 

Some as 
above. 

Adjust the vertical gain control on 
the 'scope in order to magnify the 
sound portion of the response curve. 
The 22.25 Mc. sound IF carrier mark-
er should appear at the position indi. 
cated in Fig. 11. If the position of the 
sound marker is incorrect, readjust 
winding spacing of Trap Coils # 12 
and # 13. 

TELEVISION RF CHANNEL ALIGNMENT PROCEDURE 
1. Turn the band switch to the -TV" position. 

2. Remove bottom cover shield of the Television RF Tur.er unit. 

3. Connect a 3 volt battery to the receiver AGC system so that 

STANDARD SIGNAL 

GENERATOR 
SWEEP GENERATOR 

VTVM 

CONNECTIONS 

OSCILLOSCOPE 

CONNECTIONS 

MISCELLANEOUS 

INSTRUCTIONS 
COIL 

TYPE OF ADJUST-
MENT AND OUTPUT 

INDICATION CONNEC, 'FREQUENCY 
TIONS 

CONNEC- 1 

TIONS 
FREQ. 

RF AMPLIFIER AND MIXER ALIGNMENT 

Connect as 
shown in 
Fig. 15 

215.75 MC. 
* " 
2 '25 MC' 

. 

Connect as 
shown in 
Fig. 15 and 
set controls 
for sweep 
width of 10 
Mc. on tele- 
vision chan- 
sel speci- 
tied in the 
next col- 
umn, 

CHANNEL 

;en 

Set Channel Selec- 
tor to = 13 

CHANNEL 
#1g 

‘' 
Antenna 

Coil 

Adjust spacing of the turns 
on these coils to obtain prop-
erly shaped RF band pass 
characteristic as shown in 
Fig. 12. To determine whether 
the turns have to be spread 
or compressed, use a tuning 
wand having a brase slug 
in one end and a powdered 
iron slug in the other end. 
If the brass slug is placed 
near (or into) a coil and 

CHANNEL n 
:•"-,- le 

RF Amp. 

Plate 
Coil 

causes the response curve to 
approach that shown in Fig. 

en 12,th the turns would have 
to be spread. On the other 
hand, if the powdered iron 
slug is similarly positioned 
and reduces a correct! P ' 
s shaped then .ha13 response curve, 
the coil turns should be cam-
pressed. Repeat these adjust-
ments on the Antenna. RF 

Not used. Connect as 
shown in Fig. 16 

IMPORTANT: . 
Keep output of 
standard signal 
generator at a 
level that provides 
a readable marker 
but does not die- 
tort the curve that 
is being observed 
on the 'scope. 

CHANNEL 
-J-4-13 
-1+ 

Mixer 
Grid Coil 

Amp. Plate and Mixer Grid 
coils for Channel 13 to obtain 
the desired response charac-
teristic. Do not overly broad-
en the curve as that would 
result in a loss of sensitivity. 
IMPORTANT: After the Chan-
nel # 13 coils have been 
aligned correctly, melt the 
wax around the turns or ap-
ply a small amount of high 
frequency "coil dope" on the 
winding to assure that spac-
ing will be maintained. 

Same as 
above. 

'209.75 MC. 
:205.25 MC. 

Same as 
above. 

CHANNEL 
#12 

Set Channel Selec- 
for to # 12 

The RF band pass characteristics of 
the other television channels should 
now be checked. Adjust the RF 
sweep generator and marker gener-
ator for operation on each of these 
telrvision channels and observe po-
sitron of sound carrier and picture 
carrier markers. 

MC. 
EACH DIVISION . I MC. 

.203.75 MC. CHANNEL Set Channel Selec- 

•197.75 MC. 
:193.25 MC. 

CHANNEL 
#10 

Set Channel Selec- 
tor to # 10 

. • 191.75 MC. 
1187.25 MC. 

CHANNEL 
#9 

Set Channel Selec-
tor to #9 20 

40 

60 

80 
100 

X 

The response 
should 
the curve 
not, on 
adjust 
particular 
or 9 adjust 
Grid coils; 
RF Amp. 
tonna 
pushing 
toward 
and spreading 
winding. 

TYPICAL 
RF RESPONSE 

CURVE 

FIG. 12 
PIX SOUND 

curve for each channel 
conform reasonably well with 

shown in Fig. 12. It it does 
channels 10, 11 or 12, then 

the RF Amp. Plate coil for the 
channel; on channels 7, 8 
RF Amp. Plate and Mixer 
on channels 2 to 6 adjust 

Plate, Mixer Grid and An-
coils. Adjustment consists• of 

the coil (or partial turn) 
or away from switch shaft 

or compressing the 

*185.75 MC. 
:181.25 MC. 

CHANNEL 
#8 

Set Channel Selec- 
for to #8 

•179.75 MC. 
1175.25 MC. 

CHANNEL 
#7 Not used, 

Same as 
above. 

Set Channel Selec-
tor to #7 

CHANNEL 
#6 

Set Channel Settee-
tor to #6 

• 87.75 MC. 
: 83.25 MC. 

CHANNEL 
#5 

• 81.75 MC. 
1 77.25 MC. 

Set Channel Setae- 
for to #5 

CHANNEL 
#4 

• 71.75 MC. 
1 87.25 MC. 

Set Channel Setae. 
tor to #4 

CHANNEL 
#3 

• 65.75 MC. 
1 61.25 MC. 

Set Channel Seise- 
tor to #3 

• 59.75 MC. 
1 55.25 MC. 

CHANNEL 
#2 

Set Channel Selec- 
tor to #2 

negative terminal of battery connects to AGC line and positive 
terminal of battery connects to receiver chassis. (See Fig. 19 for 

convenient point of connection.) 

'Sound Carrier Marker 
:Picture Carr er Marker 

FIG. 13 

Front view of 
RF Tuner Unit 

ANTENNA 
SWITCH DECKS o 

R.F. PLATE 
SWITCH DECK 

MIXER GRID 
SWITCH DECK 

OSC. 
SWITCH DECK 

LOW BAND 
OSC. SLUG 

o 

5 if 

HIGH BAND 
OSC. SLUG 

FINE TUNING 
CONDENSER SHAFT 
AND DRIVING DISCS 

CHANNEL 
SELECTOR SHAFT 

MODEL 142, 
Ch. 100.11 
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STANDARD SIGNAL 
GENERATOR 

SWEEP GENERATOR 
VTVM 

CONNECTIONS 
OSCILLOSCOPE 
CONNECTIONS 

MISCELLANEOUS 
INSTRUCTIONS 

COIL 
OR SLUG 

TYPE OF ADJUST. 
MENT AND OUTPUT 

INDICATION CONNEC !FREQUENCY 
TIONS 

CONNEC-
TIONS 

FREQ. 

OSCILLATOR ALIGNMENT 
1. IMPORTANT: Before undertaking oscillator alignment be sure IF 2. During oscillator 

circuits are correctly aligned for band pass characteristic illus- control in the 
trared in Fig. 11. 

alignment, it 
center of its range. 

is necessary to set the Fine Tuning 

Connect as 
shown in 
Fig. 15 

•215.75 MC, 
1211.25 MC. 

Connect as 
shown in 
Fig. 15 and 
set controls 
for sweep 
width of 10 
M c. on tele- 
vision chan- 
ne) speci- 
tied in the 
next col- 
umn. 

CHANNEL 
1:13 

CHANNEL 
#12 

Connect as 
shown in Fig. 17 

Connect as 
shown in Fig. 17 

Set Channel Selec 
tor to #13 

e 14 
High Band 
Oscillator 

Slug. Adjust the position of 
both slugs so that ap-
proximately s threads 
are visible outside of 
the fiber plate. 

-44. t 5 -rr 
Low Band 
Oscillator 

Slug. 

CHANNEL 
13 

Oscillator 
Coil 

NOTE: Before making 
the following adjust-
ment, advance the 
vertical gain control 
on the 'scope in order 
to magnify the sound 
portion of the re-
sponse curve. 
Examine the channel 
13 oscillator coil and 
note that it has a 
"bucking turn." Ad 
just the spacing of 
this turn with respect 
to the main coil in 
order to shift the re-
sponse curve until the 
sound carrier marker 
appears at the posi• 
tion shown in Fia. 14. 
Now, reduce gain con-
trol setting of 'scope 
to restore patter n 
to normal amplitude 
and observe position 
at picture carrier 
maker. This marker 
should appear at the 
35% amplitude post-
tion on the low Ire-
quency side of the 
chatacteristic curve 
see Fig. 141. 
After both pis and 
sound markers are 
correctly located on 
the curve, then melt 
the wax on the coil to 
permanently fix the 
position of the wind 
ing. 

During this step 
and thru-out all 
succeeding steps 
it is necessary tc• 

I. Be sure that Fine 
Tuning control 
has been set in 
the center of its 
range. 

2. Keep output of sweep generator 
at a level that 
does not allow 
r•ading on 
VTVM to exceed 
one volt. 

3. Keep output of 
standard signal 
generator at a 
level that pro- 
vides a readable 
marker but does 
not distort the 
curve that is be- 
ing observed on 
the 'scope. 

Set Channel Selec- 
tor to # 12 

•209.75 MC. 
:205.25 Mc. 

Adjust the BF sweep generator and 
marker generator for operation on 
the other television channels: set 

*203.75 MC. 
1199.25 Mc. 

CHANNEL 
#11 

Set Channel Selec 
for to # I1 

marker gene ator to sound carrier 
frequency. After setting Channel 
S..lector to the corresponding chan-

Same as 
above. 

p197.75 MC. 
:193.25 MC. 

Same as 
above, 

CHANNEL 
#10 

Same as 
above. 

Same as 
above. 

Set Channel Selec. 
tor to #10 

net, 

20 

4 0 

60 

80 

100 
% 

FIG. 
tor that 
response 
carnet 
tion 
that 
amplitude 
of curve. 

then adjust the oscillator coil 

EACH DIVeSION= 'MC. 
,  

•191.7.5 MC. 
:187.25 MC. 

CHANNEL 
#9 

Set Channel Selec. 
for to #9 

t 
35% 

-i -. 

PI X 
-- 

SOUND 

TYPICAL 
OVERALL RESPONSE 

14 CURVE 
channel so as to shift the 
curve and permit the sound 

marker to appear at the posi. 
shown in Fig. 14 Check to see 
pix carrier worker falls at 35'i, 

position on opposite side 

*185.75 MC. 
081.25 MC. 

CHANNEL 
#8 

Set Channel Selec. 
tor to #8 

*179.75 MC. 
:175.25 MC. 

CHANNEL 
#7 

Set Channel Selec. 
tor to #7 

* 87.75 MC. 
I 83.25 MC. 

CHANNEL 
#6 

Set Channel Selec 
for to 1,.-6 

* 81.75 MC. 
1 77.25 MC. 

CHANNEL 
#5 

Set Channel Selec 
tor to #5 

* 71.75 MC. 
I 67.25 MC. 

CHANNEL 
#4 

Set Channel Selec 
for to C4 

* 65.75 MC. 
I 61.25 MC. 

CHANNEL 
«3 

Set Channel Selec. 
tor to #3 

* 59.75 MC. 
I 55.25 MC. 

CHANNEL 
#2 

Set Channel Selec 
tor to en 

Switch back to channel # 13 and set both gene ator signals for that the setting of slug # 14 has to be changed by two or more complete 
channel. Check position of sound carrier marker. A slight readjust- turns it should be left in its original position and all of the foregoing 
ment of slug # 14 is usually necessary to reposition the curve so oscillator alignment procedure repeated. A similar check should be 

that the sound carrier is correctly located as shown in Fig. 14. If mude for channel #6 using adjustable slug # 15 in Fig. 13. 

If an unsatisfactory overall response is obtained for a particular conform reasonably well with the typical curve shown in Fig. 14. then 
channel, observe RF Amp. and Mixer response curve for that chan- attempt to obtain a better compromise for RF response on all chan-
nel as described on the preceding page If characteristic does not nefs by realigning Antenna, RF Amp. and Mixer circuits. 

-- una Carrier Marker 
:Picture Carrier Marker 

STANDARD 

SIGNAL GEN. 

(SUPPLIES 

MARKER SIGNAL) 

GROUND TO CHASSIS 

SWEEP GENERATOR 

WITH SO OHM 

UNBALANCED 

OUTPUT CABLE 

COUPLE LOOSELY - DO NOT. MAKE 

ELECTRICAL CONTACT- MERELY TWIST 

INSULATED WIRES TO FORM TWO TURNS. 

ANTENNA 
TERMINALS 

FIG. 15 

Generator Connections 
for Television RF Channel Alignment 

USE 10.000 OMM ISOLATING 
RESISTOR IN SERIES Wan 

METER PROBE. 
235 
MC. 

GROUND TO 
RECEIVER CNASSIS 

PLACE 000 Mbar° CONDENSER 
ACROSS 'SCOPE TERMINALS 

AS AN R.F. FILTER 

FIG. .16 

Oscilloscope Connections 
for Television RF Amp. and Mixer Alignment 

USE 10,000 OHM ISOLATING 

RESISTOR IN SERIES WITH 

METER AND OSCILLOSCOPE PROBES. 

GROUND TO 
RECEIVES CHASSIS 

PLACE 1000 MMFD CONDENSER 

ACROSS SCOPE TERMINALS 

AS AN R.F. FILTER. -111. 

GROUND TO 

RECEIVER CHASSIS 

FIG. 17 

VTVM and Oscilloscope Connections 
for Television Oscillator Alignment 

MODEL 142, 
Ch. 100.11:-

61165 OR 6C86 

64116 

6A1.16 

26 .3 

MC. 

16.3 

MC. 

6116 ' 6A116 

641.5 

FIG. 18 

See F.9, I 8 2 . 0. 
,ress,e, S s,u2 

on AM FM Tuner 

SGUND 

DISCRIMINATOR 

SECONDARY 

45 

6406 L. 

tN.T r.C),VTROL 
o Lee ,/ N Nth tivr.T. 

ertIt age compar tment. 

TOP VIEW OF CHASSIS 

SOUND 
DISCRIMINATOR 

PRIMARY 

45 MC. 

FIG. 19 

r 

, WV.T 

SLUG rc,4 

M 

Co'- ' 

oalicry • 

alt -rner t 

Ct.t . 

cf tt.C..tte Artr I-3 I tr." 

Center t rtt • BrtiB. 

BOTTOM VIEW OF CHASSIS 
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IM—AM TUNER STAGES 

V27 
12ATT 

BUILT-IN FM ANTENNA FM 

R.F. AMP. 

L._.  

BUILT-IN AM ANTENNA 

FM 

MIXER 

V28 
6BE6 

FM 

OSC. 

AM 

MIXER—OSC. 

AVC 

V29 
613A6 

FM 

ST I. F. AMR 

AVC 

V30 
613A6 

FM 

2ND I. F. AMP. 

AM 

DETECTOR 

A. V. C. 

.1> 

V3I 
BALS 

FM 

DISC. 
A. V. C. 

BUILT-IN TV ANTENNA 

R. F. TUNER STAGES 

VS 
I  6AG5 or 6CB6 

R. F. 

AMP. 

V6 
6J6 

MIXER 

OS C. 

I. F STAGES 

i T V7 V8 V9 
1 I  6AU6  6AU6  6AU6 
I I 

I I 
I I 1ST I.F. 2ND I.F. 

 -J 

3RD I.F. 

VIO 

FAU6  1 

4TH I.F. 

 _ 

.1•1••••••••••.••••••millé, 

VIIA 
1/2 BALS 

DETECTOR 

VI V2 
6AU6 6AU6 

1st 
SOUND I.F. 

4.5 MC. 

2nd 
SOUND. I.F. 

4.5 MC, 

SOUND STAGES 

V3 
614 

LIMITER 

VI2 VI3 
6AU6 6C4 

VIDEO 

AMP. 

VI6 
6Au6 

FIG. 20. Block Diagram 

KEYER 

A.G.C. 

DYN. 
LIMITER 

SOUND 
DISC. 

CATHODE 

FOLLOWER 

41.• 
SOUND 
AMP. 

V4 
6V6GT 

SOUND 

OUT 
SOUND 

SIGNAL 

VI4 
6K6GT 

VI7 
2A.,7 

r -
SYNC. 

CLIPPER 

PHASE 

SPLIT TER 

VIDEO 

OUTPUT 

PICTURE 

SIGNAL 

VIIB 
1/2  6ALS 

D.C. 

RESTORER 

HORIZONTAL SCANNING STAGES. 

V2I 
1133, 8°16 

VI8 VI9 V20 
BALS I2AUT 660601 

HORIZ. A.F.C. 
---Te• PHASE 

DETECTOR 

HORIZ. SCAN. 

MULTIVIB. 

HORIZ. SCAN. 

OUTPUT 

H.V. 

RECTIFIER 

SPEAKER 

VI5 
PICTURE TUBE 

12LP4A 

TO NCR!? DEFL C 

L.  

VERTICAL SCANNING STAGES 

V25 
6JSGT 

VERT. 
BLOCKING 

0 SC. 

V2 2 
6W4 ,7,1 

HORIZ. 

DAMPING 

V26 
654 

VERT. SCAN. 

OUTPUT 

TO VERT. DEFL. COILS 

MODEL 142, 
Ch. 100.115 £

£
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II 12 

6 5 

SECTION 1 
FRONT VIEW 

53 
BUILT-IN ANTENNA 

SECTION 2 
FRONT VIEW 

SECTION 3 
FRONT VIEW 

BAND SWITCH W508458 
IN 'i V CHASSIS. 

518 58 S7 

7 S9 S6 

55 

SECTION 1 
FRONT VIEW 

CONNECTIONS SHOWN FOR 
72 OHM LEAD-IN 
USE END TERMINALS FOR 

/ 300 OMM LEAD-IN. 

426 
4 71E 

""ii-• -AS 

.W.01—AT 

H 

291 

292 

293 

294 

rs 

W508431 TUNER UNIT  

©John F. Rider 

S19 

SI? 516 S 

SIS 
513 514 

SECTION 1 
REAR VIEW 

e 

o 

12 

3 13 

o 43A 

53 
52 

54 

SECTION 2 
REAR VIEW 

II 

6AG5 OR 6CB6 
R.F. AMP. 

295 
is 
MME. 

•  

296 
2.2 PS 

6 

SECTION 
FRONT VIEW 

CHANNEL SELECTOR SWITCH 

SECTION 5 
FRONT VIEW 

• 

2 

O A— A 

2 
30 

299 
4 / 0 
MMEI 

3 

313 
.25 
MME. 

 op_fr,  

SECTION 1 
REAR VIEW 

4 

5 

SECTION 2 
REAR VIEW 

2 

4 

13 

7 8 6 7 

SECTION 3 
REAR VIEW 

SECTION 4 
REAR VIEW 

D301 317 

314 

302 318 

 I(  

303 319 

304 320 

305 

306 
9 322 316 

2,0 

321 

307 323 

308 te 324 

JI 4 MMF. 

I( 

297j 298 

MMF. 
680 /  2.29, 

309 325 

310 326 

311 327 

312 328 

9 
10 

NOTE 

LOCAL OSC. VOLTAGE 
IS INJECTED INTO THE 
MIXER STAGE THRU 
CAPACITY COUPLING 

BETWEEN ADJACENT 
TERMINALS OF MIXER 

SWITCH SECTION 2620 
AND OSC. SWITCH 
SECTION 282.1. AND 
1.5 MME. CONDENSER 

4 4 

329 

/ 470 

MME. 126 V. (TV WITHOUT PIX.2 
155 v. ( TV WITH PIX./ 
250 V. ( PHONO) 
O V. ( Am OR FM) 

330 

331 

332 

• 333 

334 

335 

336 

337 

338 

339 

340 

341 
4.79 

6 

9 o 

427 
1.s 

24 ‘‘, 

TF115 LUG IS RIVETED TO ROTOR 
ON SWITCH SECTION 282.1. 

'16J6 
OSC. 

346 

MME. 

, TUNINQ 

S28 

S27 

S26 

MODEL 142, 

Ch. 100.115 

SECTION 5 
REAR VIEW 

BAND SWITCH 
IN AM FM CHASSIS 

W508753 

522 

S25 

SECTION 1 SECTION 1 
FRONT VIEW REAR VIEW 

S23 

524 

*Not used; may serve as 

Os 

1/26J6 
MIXER 

347 
ie 345 

I59 

wiring Junction point. 

350 
220 

349 AIMF. 

(-0 A U 
AV AR 

THESE POINTS 
CONNECT TO 
IDENTICALLY 
LABELLED 
POINTS AT 
INPUT TO 

1st 1.F. STAGE 

AOC 

.04 
000 
MME. I 

CHANNEL SELECTOR 
SWITCH SHOWN IN 

CHANNEL . 2 POSITION. 

INTERSTAGE SHIELD 

1-4tumr.„..-51=4° 

AU AT AS 

BLACK 

WHITE\ 

GREEN 

AB 

AC - 

AA=--

AD 
;1.'• TV ANT. AF 

\a{ COIL 
(CHANNEL st 131 

W 508553 

Lettered terminals in illus-

trations correspond to simi• 

RED larly lettered terminals on 

the circuit diagram. 

BOTTOM VIEW OF CHASSIS SHOWING 
CONNECTIONS TO RF TUNER UNIT 

All 

AG 

AJ 

1 

AV' 
AW 

AK 

TV ANT. 
COIL 

(CHANNEL ss 6) 

W508552 

PRODUCTION CHANGES 
351 I 
toot) 
mmF.I 

The following tabulation furnishes complete- details on 

changes which occurred during production. Sequence of these 
AL 

changes is indicated by coding in alphabetical order; that is, 

"SERIES A" "SERIES B" etc., stamped on back surface of 
chassis. 

The circuit shown on this page applies to -SERIES A" 
CHANGE 

DESIGNATION 
STAMPED ON 

tffe.--AL  CHASSIS  
UNCODED 

AS 

AM AK 

TV OSC. 
TV CONVERTER PLATE COIL 

COIL CHANNEL st 13 

W 508555 W 508560 

SERIES "A" 

o AO _) 

DESCRIPTION OF CHANGE 

chassis. 

INITIAI. PRODUCTION  

1. Resistor 420 1 Meg. was removed from grid circuit 
of V25 ( 6J5GT) Vertical Blocking Osc. 

2. Resistor 265, in grid circuit of V25 (MGT), was changed 
from 1.8 Meg. to 1.5 Meg. 
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SCHE-
MATIC 

LOCA- PART 
TION NO. 

PARTS LIST FOR CHASSIS 
Notice: Some parts listed below have saesiul characteristics. Do not use substitutes for replacement purposes. 

SCHE-
MATIC 

LOCA- PART 
TION NO. DESCRIPTION DESCRIPTION 

CONDENSERS 

11 W513001 Condenser-ceramic 2.2 Mmfd. 500 volt 

I2- A, B W508061 Condenser-ceramic 51 Mmfd. : part of 1st TV 
sound I.F. transformer; 

Condenser-ceramic 5000 Mmfd. 450 volt 

Condenser-ceramic 5000 Mmfd. 450 volt 

13 W513013 

16 W513013 

18.A, B W508061 Condenser-ceramic 51 Mrnfd. ( port of 2nd 
TV sound I.F. transformer) 

19 .W513013 Condenser-ceramic 5000 Mmfd. 450 volt 

21 W513433 Condenser-ceramic 47 Mrnfd. -t 10% 500 volt 
(Temperuture compensating) 

23 W513013 Condenser-ceramic 5000 Mmfd. 450 volt 

25 W513009 Condenser-ceramic 1000 Mmtd. 500 volt . 

26-A W507321 Condenser-ceramic 110 Mrnfd. ( part of TV dis-
criminator transformer). 

27 W512527 Condenser-mica 220 Mmfd. n't. 10% 500 volt 

29 .W513010 Condenser-ceramic 1500 Mmfd. 350 volt 

30 W512027 Condenser-.05 Mid. 200 volt 

32 W512007 Condenser-.005 Mid. 600 volt 

34 W512007 Condenser-.005 Mid. 600 volt 

36 W505174 Condenser-electrolytic 10 Mid. 150 volt 

41 W513010 Condenser-ceramic 1500 Mmfd. 350 volt 

42 W502547 Condenser-electrolytic 4 Mid. 150 volt 

44 . W502527 Condenser-electrolytic 50 Mid. 25 volt 

46 W504719 Condenser-electrolytic 4 Mid. 450 volt 

48 .W512003 Condenser-.002 Mid. 600 volt 

52-A,B,C W508072 Condenser-electrolytic 
A-40 Mmfd. 450 volt' 
B-40 Morid. 450 volt 
C-40 Mmfd. 450 volt r 

W508324 Condenser-trimmer 4-70 Mmfd 

W513009 Condenser-ceramic 1000 Mmfd 500 volt 

W512532 Condenser-mica 240 Mmfd. 5% 500 volt 

W513009 Condenser-ceramic 1000 Mmfd. 500 volt 

W513016 Condenser-ceramic 82 Mmfd. ± 10% 500 volt 

W513009 Conder sr-ceramic 1000 Mmfd. 500 volt 

W513009 Condenser-ceramic 1000 Mmfd. 500 volt 

W513016 Condenser-ceramic 82 Mmfd. ± 10% 500 volt 

W513009 Condenser-celamis 1000 Mmfd. 500 volt 

W513009 Condenser-ceramic 1000 Morid) 500 volt 

W513016 Condenser--ceramic 82 Morid. -2: 10% 500 volt 

W508682 

W513009 

W513433 

Condenser-electrolytic 100 Mfd. 50 volt 

Condenser-ceramic 1000 Mmfd. 500 volt 

Condenser-ceramic 47 Mmfd. t 10% 500 volt 
(Temperature compensating) 

138 W513432 Condenser-ceramic 5 Mmfd. ± 10% 500 volt 
(Temperature compensating) 

140 W512045 Condenser-.25 Mid. -±- 10% 200 volt 

145 W512027 Condenser-.05 Mid. 200 volt 

148 .W5i2045 Condenser-.25 Mid. -J7 10% 200 volt 

150 W513003 Condenser-ceramic 100 Mmfd. 500 volt 

154 W512033 Condenser-. 1 Mid. 200 veelt 

157 W512027 Condenser-.05 Mid. 200 volt 

167, 168 W512031 Condenser-.05 Mid. 600 volt 

174 W512019 Condenser-.02 Mfd. 600 volt 

175 W512031 Condenser-.05 Mid. 600 volt 

176 W513018 Condenser-ceramic 220 Mmfd. 500 volt 

183 W513015 Condenser-mica 56 Mmfd. -± 10% 500 volt . 

187 W512045 Condenser-.25 Mid. ± 10% 200 volt 

192, 193 W513009 Condenser-ceramic 1000 Mrnfd. 500 volt 

196 W512013 Condenser-.01 Mid. 600 volt. 

199 W513013 Condenser-ceramic 5000 Mmfd. 450 volt 

201 W512027 Condenser-.05 Mid. 200 volt. 

204 W512531 Condenser-mica 3300 Mmfd. ± 5% 500 volt 
205 W513007 Condenser-ceromjc 330 Mmfd. 500 volt 
210 W512535 Condenser-rnico 390 Morid. 10°/0 500 volt 

211 W.512536 Condenser-mica 270 kernfd. 11r/o 500 volt 
'212 W508071 Condenser-trimmer 10-160 Mmfd. ( Horizontal 

Drive Control 
217 W508684 Condenser-electrolytic 5 Mid. 50 volt 

219 W512031 Condenser-.05 Mid. 600 volt 

223 w512538 Condenser-mica 3.3 Mmfd. -± 15% 1500 volt 
224 W508680 Condenser-electrolytic 10 Mid. 600 volt 
227 W512031 Condenser-.05 Mid. 600 volt . 

230 W513024 Condenser-ceramic 500 Mmfd. 20,000 volt 
232 W512031 Condenser-.05 Mid. 600 volt 

401 

403 

404 

406 

407 

408 

409-A 

SCHE-
MATIC 

LOCA- PART 
TION NO. 

412 W513013 Condenser-ceramic 5000 Mmfd. 450 volt 

413 W513009 Condenser-ceramic 1000 Mmfd. 500 volt 

416 W513007 Condenser-ceramic 330 Mmfd. 500 volt 

417 W507946 Condenser-electrolytic 3 Mid. 50 volt 

419 W513023 Condenser-ceramic 10 Mmfd. 10% 500 volt 

421 W513009 Condenser-ceramic 1000 Mmfd. 500 volt 

427 W508783 Condenser-ceramic 1.5 Mmfd. ± 10% 500 volt 

DESCRIPTION 

235 W51203I Condenser-.05 Mid. 600 volt . 

236 W512037 Condenser-. 1 Mid. 600 volt 
237, 238 W512255 Condenser-.01 Mid. 400 volt 

240 W513013 Condenser--ceramic 5000 Mmfd. 450 volt.. 

242,243 W5I3009 Condenser-ceramic 1000 Mmfd. 500 volt . 

245, 246 W513009 Condenser-ceramic 1000 Morid. 500 volt 
249-A,8 W508073 Condenser-electrolytic 

A-20 Mid. 300 volt I 
8-60 Mid. 300 volt I 

250 W513018 Condenser-ceramic 220 Mmfd. 500 volt  
258 W513009 Condenser-ceramic 1000 Mmfd. 500 volt 

260  W513013 Condenser-ceramic 5000 Mmfd. 450 volt. . 
262-A W508062 Condenser-ceramic .01 Mid. 450 volt ( part 

of Integrator Unit) 

262-C W508062 Condenser- -commis 2000 Morid. 450 volt ( part 
of Integrator Unit)  

262-E W508062 Condenser-ceramic 5000 Mmfd. 450 volt ( part 
of Integrator Unit)  

262-G W508062 Condenser-ceramic 5000 Mmfd  450 volt ( port 
of Integrator Unit) 

264 W512533 Condenser-mica 4700 Mmfd. 5°, 1000 volt 

273 W512308 Condenser-.05 Mid. ± 10% 600 volt  
274.. W512037 Condenser-. 1 Mid. 600 volt   

279 W5I2532 Condenser-mica 240 Mmfd. ±-> 5% 500 voilt 
295  W508569 Condenser-ceramic 15 Mmfd. ± 10% 500 volt 
297-------W508570 Condenser-ceramic 680 Mmfd. 500 volt .. 
299 ... . W508572 Condenser-ceramic 470 Mmfd. 500 volt .. 

300-A,I3 W508576 Condenser-ceramic 
A-1000 Mmfd. 500 volt 
8-1000 Mmfd. 500 volt f 

313 W508573 Condenser-ceramic . 25 Mmfd. ± 10% 500 volt 
314 W508574 Condenser-ceramic .5 Mmfd. ± 10% 500 volt 

(Temperature compensating)   

315 W508575 Condenser-ceramic 1.8 Mmfd. ± 10% 500 volt 
329  W508572 Condenser-ceramic 470 Mmfd. 500 volt   
342........W508571 Condenser-ceramic 10 Mmf d. t.±: 10% 500 volt 

(Temperature compensating) .. . . 
343  W508557 Condenser-ceramic 3 Mmfd. ± 10% 500 volt 

W508551 Condenser-trimmer 1.2 - 2.5 Mmfd. (Mounted) 
(Fine tuning)  

347 W508571 Condenser-ceramic 10 Mmfd. -± 10% 500 volt 
(Temperature compensating) 

350  W513005 Condenser-ceramic 220 Mmfd. 500 volt .... 
351 W513009 Condenser-ceramic 1000 Mmfd. 500 volt 

353 W513006 Condenser-ceramic 270 Mmfd. 500 volt 
355 W512007 Condenser-.005 Mid. 600 volt 

356 W512013 Condenser-.01 Mid. 600 volt 

359 W160095 Condenser-electrolytic 40 Mid. 300 volt 
366-A 

to D W508729 Condenser-variable gang 

367 W513009 Condenser-ceramis 1000 Mmfd. 500 volt 

371 W507940 Condenser-trimmer 1.5-12 Mmfd. 
373 W513007 Condenser - -ceramic 330 Morid. 500 volt 

376 W513009 Condenser-ceramic 1000 Mmfd. 500 volt 

377 W5I3000 Condenser-ceramic 1.0 Mmfd. 500 volt 

378 W513002 Condenser-ceramic 47 Mmfd. 500 volt 
380 W513002 Condenser-ceramic 47 Mmfd. 500 volt . 

382  W513436 Condenser-ceramic 2.5 Mmfd. 500 volt ( Tem-
perature compensating) 

384  W513001 Condenser-ceramic 2.2 Morid. 500 volt . 
387-A,8 .W506080 Condenser-ceramic 33 Mmfd. ( part of 1st FM 

I.F. transformer) . 

3811.A W505867 Condenser-ceramic 83 Mmfd. (port of 1st AM 
. I.F. transformer)   

388-8 W505867 Condenser-ceramic 66 Mnsfd. ( port of 1st AM 
I.F. transformer) 

389. W513013 Condenser-ceramic 5000 Mmfd. 450 volt 
391 W513013 Condenser-ceramic 5000 Mmfd. 450 volt 

393 W513013 Condenser-ceramic .5000 Mmfd. 450 volt 

396 W513013 Condenser-ceramic 5000 Mmfd. 450 volt 

397-A, W505905 Condenser-ceramic 83 Mmfd. ( port of 2nd FM 
I.F. transformer, 

398-A W505867 Condenser-ceramic 83 Mmfd. ( part of 2nd AM 
I.F. transformer) 

398-8 W505867 Condenser-ceramic 66 Mmfd. ( part of 2nd AM 
I.F. transformer) 

399•A W506338 Condenser-ceramic 100 Mmfd 400 volt 
of Diode Filter Unit) 

399-C W506338 Condenser-ceramic 100 Mmfd. 400 volt 
of Diode Filter Unit) 

W5I2028 Condenser-.05 Mid. 400 volts 

W513013 Condenser-ceramic 5000 Morid. 450 volt 

W513013 Condenser-ceramic 5000 Morid. 450 volt 
W513007 Condenser-ceramic 330 Morid. 500 volt 

W512103 Condenser-.001 Mid. 400 volt 

W513013 Condenser-ceramic 5000 Mmfd. 450 volt 

W508179 Condenser-ceramic 47 Mmfd. ( part of FM 
discriminator) 

(port 

)port 

14 W510117 

17 W510137 

20 W510185 
22 .W510117 

24 W510137 

28 W510160 

31 W510170 

35. W510197 
38 W510163 

39,40 W510159 

45 W510227 
47  W510153 

50 W510140 

101 W510148 
102 W510137 

104. W510122 
108 W510137 

110 W510I53 
111 W510137 

113 W510119 

116 W510137 
118 W510148 

119 W510137 
121 W5I0120 

123  W510153 
124 W510137 

130 W510119 
131 W510713 

132 W510153 
135 W510137 

139 W510151 

141. W510254 
142 W510253 
144 W510166 
146  W510164 

147  W510155 
149 W510150 

151 W510173 

153 W510150 
155 .W510191 
156 W510356 

158 W510191 

159 W510126 
162 W510723 

164, 165 W510339 

166 W510156 
169 W510173 

170 W510191 

171 W510171 
172 wsiolei 
177 W510143 
178 W510157 

182 W510332 
185, 186 W510132 

188 W510180 
189 W510181 

190,191 W510739 

194, 195 W510172 

197 W510162 

198 W510195 

200 W510185 
203 W510150 

206 W510139 

207 W510172 
209 W510180 

213 W510184 

215 W510116 
218 W510716 

220 W510356 

226 W510254 

228 W510725 

229 W510195 
231 W510391 
234 W510187 

247 W510319 

252 W510726 

262-8 W508062 

RESISTORS 

Resistor-carbon 82 Ohms t- 10% 1/2 watt 

Resistor-carbon 1000 Ohms 1/2 watt 

Resistor-carbon 470,000 Ohms 1/2  watt 
Resistor-carbon 82 Ohms -± 10% 1/2 watt 

Resistor-carbon 1000 Ohms 1/2  watt 

Resistor-carbon 22,000 Ohms ± i0°/0 1/2 watt 

Resistor-carbon 68 000 Ohms 1/7 watt . 
Resistor-carbon 10 Meg. 1/2 watt . 
Resistor-carbon 33,000 Ohms ± 10% 1/2  watt   

Resistor-carbon 18,000 Ohms -± 10% 1/2  watt 

Resistor-carbon 330 Ohms ± 10% 1 watt 
Resistor-carbon 8200 Ohms -± 10% 1/2 watt. . 

Resistor-carbon 1500' Ohms 1/2  watt 

Resistor-carbon 4700 Ohms t 10% 1/2 watt  

Resistor-carbon 1000 Ohms 1/2 watt 

Resistor-carbon 150 Ohms 1/2 watt  
Resistor-carbon 1000 Ohms 1/2 watt ..... 
Resistor-carbon 8200 Ohms ± 10% 1/2  watt  

Resistor-carbon 1000 Ohms 1/2  watt . 

Resistor-carbon 100 Ohms 1/2 watt . 
Resistor-carbon 1000 Ohms Liz watt ... 
Resistor-carbon 4700 Ohms ± 10% 1/2  watt  

Resistor-carbon 1000 Ohms 1/2 watt   

Resistor-carbon 120 Ohms -± 10% 1/2 watt   

Resistor-carbon 8200 Ohms -± 10% 1/2 watt  

Resistor-carbon 1000 Ohms 1/2 watt   
Resistor-carbon 100 Ohms 1/2 watt  

Resistor-carbon 3000 Ohms ± 5% 2 watt   

Resistor-carbon 8200 Ohms 7-.7 0 °,0 1/2  watt 
R•sislor-carbon 1000 Ohms 1/2 Watt 
Resistor-carbon 6800 Ohms ±- 10% 1/2  watt . 

Resistor-carbon 10,000 Ohms ± 10% 1 watt 
Resistor-carbon 8200 Ohms tz 10% 1 watt  

Resistor-carbon 47,000 Ohms -± 10°/0 1/7 

Resistor-corbon 33,000 Ohms 1/2 watt  
Resistor-carbon 10,000 Ohms 1/2 watt  

Resistor--carbon 5600 Ohms ± le/0 1/2 watt. 
Resister--corbon 100,000 C»Inis 1/2 watt... 
Resistor-carbon 5600 Ohms ±- 10% 1/2 Watt .. • 

Resistor-carbon 1 Meg. 1/2 watt  
Resistor-carbon 12,000 Ohms t- 10% 2 watt 

Resistor-carbon 1 Meg. 1/2 watt 

Resistor-carbon 270 Ohms -•T 10% 1/2 watt 

Resistor-carbon 12,000 Ohms t 5% 1/2  watt 

Resistor-cc ; bon 1500 Ohms -± 10% 2 watt 

Resistor-CC bon 12,000 Ohms t 10% 1/2 watt 
Resistor-carbon 100,000 Ohms 1/2 watt 

Resistor-carbon 1 Meg. 1/2 watt 
Resistor-carbon 82,000 Ohms t 10% 1/2 watt 

Resistor-carbon 22,000 Ohms 1/2 watt 
Resistor-carbon 2200 Ohms 1/2 watt 

Resistor-carbon 15,000 Ohms t 10% 1/2  watt 

Resistor-carbon 560 Ohms • 10% 2 watt 

Resistor-carbon 560 Ohms • 10% 1/2 watt 
Resistor-carbon 270,000 Ohms t 10% 1/2 watt 

Resistor-carbon 330,000 Ohms ± 10% 1/2 wa:t 
Resistor-carbon 1800 Ohms 2- 5% 1/2 watt 
Resistor-carbon 100,000 Ohms t: 10% 1/2 watt 

Resistor-carbon 27,000 Ohms rt 10% 1/2 watt 
Resistor-carbon 4.7 Meg. 1/2 watt 

Resistor-carbon 470,000 Ohms 1/2 watt 

Resistor-carbon 5600 Ohms t 10% 1/2 watt 

Resistor-carbon 1500 Ohms 10% 1,2 watt 

Resistor-carbon 100,000 Ohms _• 10% 1/2 watt 
Resistor--carbon 270,000 Ohms nt 10% 1/2 watt 

Resistor-carbon 470,000 Ohms -± 10% 1/2 watt 
Resistor-carbon 68 Ohms 1/2 watt 

Resistor- wire wound 220 Ohms tt. 10% 5 watt 

Resistor-carbon 12,000 Ohms '- 10% 2 watt 
Resistor-carbon 10,000 Ohms ± 10% 1 watt 

Resistor--carbon 3.3 Ohms 10% 1/2 watt 
Resistor-carbon 4.7 Meg. 1/2  watt 

Resistor-carbon I Meg. 2 watt 

Resistor-carbon 680,000 Ohms 10% 1/2  watt 

Resistor-carbon 100 Ohms 2 watt 

Resistor-wire wound 850 Ohms 5 watt 

Resistor-carbon 22,000 Ohms 1 5 watt ( Part of 
Integrator Unit.  
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262.D W508062 

262-F W508062 

'W510743 

W510721 

267 

268 
262 

272 

275 

276 
296 

298 

316 
341 

344 

348 

354 

357-

358 

360 

362 
368 

381 

333 

386 

390 

392 

394 

395 

399-8 

W5I0172 
W510196 

W510738 

W510151 
W510193 

W510338 
W510142 

W510143 
W510180 

W510148 
W510161 
W510158 

W510185 

W510179 

W510741 

W510727 

W510136 

W5I 0173 

W510193 

W510155 

W510136 
W510152 

W510249 

W510146 

W510246 

W506338 

Resistor-carbon 8200 Ohms 1 5 watt ( part of 
Integrator Unit, 

Resistor-carbon 8200 Ohms 1 5 watt ! part of 
Integrator Unit) 

Resistor -caroon 1.8 Meq 5.0 2 wait used 

in -uncoded chassis 
Resistor-carbon 1.5 ' 5% 1/2 watt used in 

"series A" chassis) 

Resistor-carbon 100,000 Ohms t 10% watt 

Resistor-carbon 6.8 Meg. 1/2 watt 

Resistor-carbon 1.2 Meg. 10% 1/2 watt 
Resistor-carbon 6800 Ohms tt 10% V2 watt 

Resistor boo 2.2 Mey. 1.2 watt 

Resistor-carbon 1200 Ohms 10% 2 watt 

Resistor-carbon 2200 Ohms -t 10% 1,'2 watt 
Resistor-carbon 2200 Ohms V2 watt 

Resistor-carbon 270,000 Ohms t 10% 1/2  watt 
Resistor-carbon 4700 Ohms -'. 10% 1/2 watt 
Resistor-carbon 22,000 Ohms 1/2 watt 

Resistor-carbon 15,000 Ohms 1/2 watt 

Resistor-carbon 470,000 Ohms 1/2 watt 

Resistor-carbon 220,000 Ohms 1/2 watt 
Resistor-wire wound 600 Ohms 10 watt 

Resistor-wtre wound 7500 Ohms 10% 5 watt 
Resistor-carbon 

Resistor-carbon 

Resistor--ca. bon 

Resistor-carbon 

Resistor--carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-curbon 

Resistor-carbon 47,000 Ohms 1 5 watt (Part of 
Diode Filter Unit).. 

400 W510185 Resistor-carbon 470,000 Ohms 1/2 watt 
402 W510193 Resistor-carbon 2.2 Meg. 1/2  watt 

405 W510240 Resistor-carbon 1500 Ohms 1 watt 

410 W510125 Resistor-carbon 220 Ohms 1/2 watt 

411 W510159 Resistor-carbon 18,000 Ohms • 10% V2 g)Vatt 

414, 415 W510155 Resistor-carbon 10,000 Ohms 1/2 watt 

420 W5I0190 Resistor -carbon 1 Meg, 10'sun 1'2 watt used 
in "uncoded" chassis) 

422, 423 W510725 Resistor-carbon 3.3 Ohms .t 10°0 V2 watt 
426 W510148 Resistor-carbon 4700 Ohms t 10% 1/2  watt 

428 W510728 Resistor- wire wound 15,000 Ohms t 100-
10 watt 

1000 Ohms t 10% 1/2 Watt 
100,000 Ohms 1/2 watt 

2.2 Meg. 1/2 Watt 

10,000 Ohms 1/2  watt 

1000 Ohms - 10% 112 watt 

6800 Ohms V2 watt 
4700 Ohms I watt 

3300 Ohms 1/2 watt 

3300 Ohms 1 watt 

CONTROLS 

W5Q8182 Volume control-- 1 Meg. ( with on- off switch; 

43-A 
to D W508458 Band switch ( includes volume control) 

54 W508324 Built-in Antenna Tuning Condenser ( 4-70 Mmfd.) 

160-A,8 W508457 Tone and Contrast potentiometer 
A-Tone control; 500,000 Ohms lia watt 
B-Contrast control; 3000 Ohms 10% 

4 watt 
173 W508056 Brightness potentiometer l50,000 Ohms: 

180 W508456 Focus potentiometer ( 5500 Ohms t; 10% 4 watt 

202 ' • W508077 Horizontal Lods coil (less slug 
1 W507429 Slug core for Horizontal Lock coil 

208 W508056 Horizontal Hold potentiometer 150,000 Ohms) 
212 W508071 Horizontal Drive trimmer condenser ( 10-16C 

Mmfd.) 
225 W508667 Width coil ( includes slug and clip, 

)W508784 Slug core for Width coil 

233 I W162190 Horizontal Linezpity coil ( includes slug) 
W507429 Slug core for Horizontal linearity coil 

266 W508454 Vertical Hold potentiometer ) 1 Meg.) 

270 W508455 Height potentiometer ( 2.5 Meg.) 
277 W508453 Vertical linearity potentiometer ( 6000 Ohms 
346 W508351 Fine Tuning trimmer ; 1.2 - 2.5 Mmfd. when 

mounted to chassis) 

COILS AND TRANSFORMERS 

12 W508061 rra nsformer - 1st TV sound I. F. , includes con-
densers 12.A and 12-B) 

15 W507373 Coil-choke 

18 W508061 fronsformer-2nd TV sound I.F. ) includes con-
densers le- A and 18-8. 

•-This part is not supplied- as a Service replacement item. 

MODEL 142, 
Ch. 100.11 
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COILS and TRANSFORMERS-Continued 

W507321 Transformer-TV sound discriminator ( includes 
condenser 26-A) 

W508438 Slug core (5 16" dig. x 3/8" long) for primary 
of TV sound discriminator trans. 

26 W508894 Slug core ( 1/4" dio. X V2" long) for primary 
of TV sound discriminator trans. 

W518439 Slug core (5 16" dia. x 3/4" long) for secondary 
of TV sound discriminator trans. 

W508894 Slug core ( 1/4" dia, long) for secondary 
of TV sound discriminator trans. 

37 W507373 Coil-choke 
49 W505912 Transformer-sound output 
103 W507567 Coil-lst I.F. trap . 
107 1 W507343 Coil-lst video I.F. ( less slug) 

I W507357 Slug core for 1st video I.F. coil 
115 I W507343 Coil-2nd video I.F. (less slug) 

1 W507357 Slug core for 2nd video I.F. coil 

125 f W507343 Coil-3rd video I.F. ( less slug) 
I W507357 Slug core for 3rd video I.F. coil 

128 W507367 Goil-choke 

( W507591 Coil-4th video I.F. assembly ( includes condenser 134 136 and choke coil 137) 
1,W507357 Slug core for 4th video I.F. coil   

137 W507367 Coil-,--choke 
143 W507374 Coil-peaking 
152 W507374 Coil-peaking   
161 W508069 Coil-peaking   
163 W508070 Coil-peaking 
181 W508994 Coil-focus 
184 W508675 Yoke-picture tube deflection  

202 I W508077 Coil-Horizontal Lock ( less slug)  
W.507429 Slug core for Horizontal Lock coil  

222 W508883 Transformer-horizontal fly- back 
225 I W508667 Coil-Width ( includes slug and clip)  

I W508784 Slug core for Width coil  
233 r W162190 Coil-Horizontal Linearity ( includes 'slug) 

1 W507429 Slug core for Horizontal Linearity coil 
239 W508702 Transformer-power 
241 W507586 Coil-choke   
244 W.507587 Coil-choke 
248 W507584 Coil-choke   
253 W508341 Choke-filter 
254 W507584 Coil-choke   
259 W507586 Coil-choke   

263 W508076 Transformer-vertical blocking oscillator  
271 W507567 Coil-3rd I.F. trap 
278 W508674 Transformer-vertical output 

W508431 R. F. Unit complete with coils and tubes 
283 W508553 Coil-antenna; channel # 13 
284 Coil-antenna; channel # 12  
285 • Coil--antenna; channel # 11  
286 • Coil-antenna; channel # 10 

287 Coil-antenna; channel #9 .. 
288 Coil-antenna; channel #8  

289 • Coil--antenna; channel 127 . • 
290 W508552 Coil-antenna; channel #6   
291. Coil--ontenna; channel es (61/2  turns #24 wire 

.080' I. D.)  
292 Coil-antenna; channel =4 (11 1/2 turns e24 wire 

.080" I. D.) 

293 Coil-antenna, channel e3 (11 1/2 turns #24 wire 
.080" I. D.) 

294 Coil-antenna; channel #2 ( 13 1/2  turns #24 woe 
.080" I. D.)  

301 W508554 Coil-R. F.; channel # 13 
302 • Coil-R. F. ; channel # 12 
303 • Coil-R. F.; channel 4211 
304 • Coil-R. F., channel # 10 
305 • Coil-R. F.; channel e9 
306 F. ; channel =8 
307 • Coil-R. F.; channel 127 
308 • Coil- R. F.; channel =6 i201/2  turns =21 wire 

.125" I. D.) 

309 • Coil-R. F.; channel es (81/2 turns =24 wire 
.080" I. D.)   

310 Coil-R. F; channel 1.•.4 (81/2  turns #24 wire 
.125" I. D.)   

311 Coil- R. F.; channel =3 ( 13 1/2  turns #24 wire 

312 Coil- R. F.; channel 
• .080" I. D.) 

317 • Coil-mixer; channel 
.125" I. D. , 

318 Coil-mixer; channel 
319 • Coil-mixer; channel 
320 • Coil-mixer; channel 
321 Coil-mixer; channel 
322 Coil-mixer; channel 

=2 ( 11 1/2  turns =24 wire 

#13 (41/2 turns e21 wire 

#12 
#11 
2210 

283 
281 
282-A 

to K Channel switch 
361 W118721 Lamp-"OFF-ON" Indicator Lite (Mazda #47' 

6-8 volt 150 Ma. 
363 W118921 Lamp-AM Channel Lite (Mazda #47) 6-8 v. 

150 Ma. 
364 W118921 Lamp-FM Channel Lite (Mazda 2247) 6.8 v. 

150 Ma. 
369-A,8 W508753 Switch-band (on AM- FM tuner' 
399-A, 

B,C W506338 Diode filter unit 
A-Condenser-ceramic 100 Mmfd. 400 volt } 
B-Resistor-carbon 47,000 Ohms 1/5 watt 
C-Condenser--ceramic 100 Mmfd. 400 volt 

418 W508212 Loop antenna ( AM) 

SCHE-
MATIC 

LOCA-
TION 

PART 
NO. 

PARTS LIST FOR CHASSIS (Contd.) 

DESCRIPTION 

PART 
NO. DESCRIPTION 

323 
824 

325 

326 . 

327 

• Coil-mixer; channel 
Coil-mixer; channel 

.125" I. D.)  

e7  
#6 ( 181/2  turns e21 wire 

Coil-mixer; channel 
.080" I. D.)  

• Coil-mixer; channel 
.125" I. D.)  

#5 (61/2 turns e24 wire 

#4 (81/2 turns #24 wire 

Coil-mixer; channel 223 ( 11 1/2 turns #24 wire 
.080" I. D.)  

328 Coil-mixer; channel 
.080" I. D.)  

330 • Coil-oscillator; channel # 12  
331 ▪ Coil-oscillator; channel # 11  
332 Coil-oscillator; channel #1.0  
333 Coil-oscillator; channel e9   
334 Coil-oscillator; channel =8  
335  Coil-oscillator; channel #7  
336 f W508558 Coil-oscillator; channel #6 

1 W508559 Slug for oscillator coil (brass); channel #6  
337  • Coil-oscillator; channel #5 (61/2  turns #24 wire 

.080" I. D.)  
338  Coil-oscillator; channel #4 ( 11 1/2 turns e24 

wire .080" I. D.)  
339... ... 

.080" I. D.)  
Coil-oscillator; channel #3 (81/2 turns #24 w ire 

340 Coil-oscillator; channel #2 ( 11 1/2 turns #24 
wire .080" I. D.) 

345  r W508560 Coil-oscillator; channel # 13 
1 W508559 Slug for oscillator coil ( brass); channel # 13  

349 l W500555 Coil-converter plate (includes slug and clip)  
1 W508556 Slug core for converter plate coil  

352 W507587 Coil- R. F. choke for 6.16 
365 W$08184 Coil-AM antenna 
370 W507586 Coil-choke 
372 W507935 Coil-choke 
374 W507942 Coil-FM oscillator 
375 W508195 Coil-AM oscillator 
379 W507941 Coil-FM 'R.F. 
385 W506581 Coil-R.F. choke ( includes resistor 386) 
387 W506080 Transformer-lst FM I.F. ( includes condensers 

387-A and 387-11) . 
388 W505867 Transformer-lst AM I.F. ( includes condensers 

388-A and 388-8) 
397 W505905 Tra3n9s7faArm) er-2nd FM I.F. ( includes condenser 

398 W505867 Transformer-2nd AM I.F. ( includes condensers 
398-A and 398-B) 

407 W508179 Transformer-FM discriminator ( includes con-
denser 409-A) 

418 W508212 Loop antenna (AM) 

#2 ( 131/2 turns #24 wire 

OTHER ELECTRICAL PARTS 
43-A 

to D W508458 Switch-band (on TV chassis) 
51 W508174 Speaker-P.M. Dynamic (6" x 9") 
53 W508466 Built-in antenna ( includes condenser 54)   
179 W508432 Crystal cartridge ( includes both needles) 
221 W508713 Fuse for horizontal sweep circuit 1/4 Amp. 

250 volt   
261 W118921 Lamp-TV Channel Lite (Mazda #47) 6-8 V. 

150 Ma.   
262-A 

to G W508062 Integrator coupling unit 
A-Condenser-ceramic . 01 Mfd. 450 volt - 
IS-Resistor-carbon 22,000 Ohms 1/5 watt 
C-Condenser-ceramic 2000 Mmfd. 450 volt 
0-Resister--carbon 8200 Ohms 1/5 watt 
E-Condenser-ceramic 5000 Mmfd. 450 volt 
F-Resistor-carbon 8200 Ohms 1/5 watt 
G-Condenser-ceramic 5000 Mmfd. 450 volt 

W508120 Motor-115 volt, 60 cycle 
W505269 Switch-"ON-OFF" for record changer 

MECHANICAL PARTS OF R.F. TUNER 

W508431 
W.508568 
W508666 
W508651 

R. F. Unit complete with coils and tubes 
Bottom cover shield  
Bracket for tuner mounting (front) 
Bracket for tuner mtg. ( rear) 

• 

W508566 
W508567 
W508564 
W508565 
W508563 
W508561 
W504599 
W508556 
W508559 

W508562 
W507364 

"C" washer-retains switch shaft  
"C" washer-retains fine tuning shaft  
Fine tuning disc (on trimmer shaft)   
Set screw for fine tuning disc . 
Shaft, fine tuning and driving disc 
Shaft, switch, ( incl. indexing arm)   
Shield-tubt   
Slug core for converter plate coil 
Slug-brass core for oscillator coil; channel e6 
or # 13 

Socket-miniature for 616 ( incl base for shield) 
Socket-miniature for 6A05   

CABINET PARTS 

W508777 Bock for cabinet ( less power cord) 

W508217 Bracket for mounting OFF- ON indicator lite at 
base of cabinet 

W162095 Bull's-eye for channel lite 

W117131 Bull's-eye for OFF-ON indicator lite at base of 
cabinet 

W509015 Cabinet 

W508499 Catch for door 
W508778 Door-left hand 

W508779 Door-right hand 

W508781 Drawer-record changer compartment 
W508773 Escutcheon-AM- FM dial scale 

W508772 Escutcheon-channel number 

W508540 Glass Window 

W506640 Hinge for door per pair 

W508471 Knob-AM- FM Pointer and Coarse Tuning 

W508472 Knob-AM- FM Fine Tuning 

W508475 Knob-Brightness or Horizontal Hold 

W508473 Knob-Bond Switch 

W502563 Knob-built-in antenna 
W507895 Knob-Channel Selector 

W508476 Knob-Contrast 

W508477 Knob-"TONE" 

W507894 Knob-TV Fine Tuning 

W508474 Knob--"VOLUME-ON" 

W508331 Mask for picture tube 
W508771 Name plate 

W508774 Nut-retains nome plate 

W508293 Rail for drawer per set 

W508621 Rubber gasket between mask and picture tube 

W18796 Screw-= 10 x 1"; mounts chassis 
W508506 Shield for dial lite  
W505497 Socket for OFF•ON indicator lite at base of 

cabinet 

W162206 iTerminal strip for TV antenna connection 

W508478 Washer-felt for knob 

MISCELLANEOUS 

W509048 Bock cover and switch shaft bearing assembly 
for AM•FM tuner 

W508829 Bracket base for support of yoke and focus coil 
(left hand'   

W508830 Bracket base for support of yoke and focus 
coil ( right hand) 

W508613 Bracket for deflection yoke 
W301270 Base for mounting electrolytic condenser 

W508666 Bracket for mounting RF tuner ( front) 

W508651 Bracket for mounting RF tuner ( rear) 

W508728 Bracket for mounting trimmer «26 

W508510 Bracket-retains front of picture tube 

W508755 Bracget-supports AM•FM tuner 

W508198 Bracket-supports band switch shaft on TV 
chassis 

W508038 Bracket-tube support ( bottom front) ( less rub-
ber pad) 

W508154 Bracket ("U" shaped) for support of yoke and 
focus coil   

W505165 'C ' washer for connecting link 

W505314 "C" washer for extension shaft 

W508806 Centering magnet assembly 

W112745 Clip for mounting AM antenna coil 

W508683 Clip for mounting electrolytic condenser #129 
W508681 Clip for mounting electrolytic condenser =224 

W508715 Clip for mounting fuse holder 

W500245 Clip for mounting H.V. condenser . 

W505101 Clip for mounting I.F. transformer or FM sound 
discriminator 

W507339 Clip for mounting video converter plate, 1st 
video IF., 2nd video IF., 3rd video IF.. 
Horiz. Lock or Horiz. Linearity coil   

W507592 Clip for mounting 4th video I.F. coil 

SCHE-
MATIC 

LOCA- PART 
TION NO. DESCRIPTION 

(MODEL 1/4_2, 
1Ch. 100.115 

MISCELLANEOUS-Continued 

W114955 Clip-retainer on end of dial cord 

W507286 Connector for H.V. terminal of picture tube  
W117057 Cord-dial drive (21/2  ft. required) per ft. 

W508525 Drum-dial; on gang condenser 

W508714 Fuse holder 
W508623 Grounding spring for coating on picture tube . 
W506803 Ion trap assy•-includes magnet 

W502047 lever-band actuating ( on AM- FM tuner; 

W509049 lever-band switch actuating ( on TV chassis,' 

W508756 Link --connects band switch actuating levers 

W50E617 Nut-for retaining focus coil mounting plate 

WI62198 Planetary drive end dial drum ( includes mount-
ing bracket, 

W508864 Plote-focus coil mounting 
W506652 Plug for AM- FM tuner power cable 

W500966 Plug for audio cable on AM•FM tuner 

W508878 Plug for focus coil leads 

W500966 Plug for phono, pick-up cable 

W507699 Power cord assembly ( includes plugs at both 
ends) . . 

W507361 Rubber cover for H.V. terminal connector 

W508512 Rubber spacer on picture tube support bracket 

W507793 Rubber spacer support between flared neck of 
picture tube and yoke bracket ... 

W18796 Screw----=. 10 x 1"; mounts chassis 
W508732 Shaft, extension for band switch on AM- FM tuner 

W162138 Shield-H.V. supply ( front section) 

W508088 Shield-K.V. supply ( rear section) 

W508862 Shield-protector for bond switch 

W507357 Slug core for 1st, 2nd, 3rd or 4th video I.F. 
coil 

W507429 Slug core for Horizontal Lock or Horizontal Line-
arity coil 

W508438 Slug core (5/16" dia. x 3/8" long) for primary 
of TV sound discriminator trans. 

W508894 Slug core ( ea. dia. • 1/2" long) for primary of 
TV sound discriminator trans. 

W508439 Slug core ( 5'16" dia. 3/4" long) for secondary 
of TV sound discriminator trans. 

W508894 Slug core (,/4" dia. x 1/2" long) for secondary 
of TV sound discriminator trans. 

W508784 Slug core for Width coil 

W160039 Socket-AM- FM tuner output 

W508769 Socket and bracket for TV channel lite  

W508049 Socket and cable assembly for picture tube 

W162038 Socket assembly for 1B3GT 8016 tube ( includes 
corona ring and mounting frame)  

W507948 Socket for AM•FM tuner power cable 

W508460 Socket for AM or FM channel lite 

W508879 Socket for focus coil lead 

W508086 Socket for mounting H.V. condenser 230 

W507932 Socket-male, power cord interlock 

W507354 Socket-miniature (7 pin) 

W506576 Socket-miniature (7 pin) ( for 6BE6) 

W50804.4 Socket-miniature (9 pin) 

W536331 Socket-miniature (9 pin ,for 12AT7 

W508703 Socket-octal 

W501182 Socket- phono, motor cable 

W160039 Socket- phono. plug 

W505161 Spring-dial cord tension 

W508514 Spring-retains H.V. lead 

W508608 Spring-tension for focus coil mounting 
W.503994 Strap for picture tube support ( includes rubber 

pad) 
W111456 Washer-spring washer for connecting link 

W170851 Wing nut-«. 5-40; for mounting focus coil . 

W170195 Wing nut-#8-32; for yoke and focus coil 
mounting 

W170817 Wing screw-= 10-24; for height adj. of yoke 
and focus coil 

W1707.41 Wing screw-=. 10-32; for yoke mounting 

"-This part is not supplied as a Service replacement item. 

© John F. Rider 
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TUBE COMPLEMENT 

SCHEMATIC   

SPECIFICATIONS   

TOP VIEW - TUBE LAYOUT.   . 

TRIMMER LOCATIONS . . . 

VOLTAGE MEASUREMENTS . • 
WAVEFORMS   

I. 6J6 V20 
2. 6AG5 V19 
3. 6J6 V18 
4. 6AG5 V5 
5. 6AG5 V6 
6. 6AG5 V7 
7. 12AU7 V9 
8. 6AU6 VI 

9. 

16. 
17. 
18. 
19. 
20. 

6AL5 V2 
6AT6 V4 
6K6 
6AL5 10 
6SN7 VII 
6SN7 VI 2 
65N7 V14 

6BC76G 
163 8016 
5V4-G 
5U4-G 
10B P4 
1N34 

V15 
V13 
V16 
V17 
V21 
V8 

RF Amplifier 
Mixer 
RF Oscillator 
1st Video IF Amplifier 
2nd Video IF Amplifier 
3rd Video IF Amplifier 
I st and 2nd Video Amplier 
4.5 Mc. Sound Take-off 
Amplifier 
Ratio-Detector 
I st Audio Amplifier 
Audio Output 
Sync Limiter and AGO 
Sync Sep. and Amplifier 
Vertical Oscil. and Amp. 
Horizontal Oscillator (Sync 

(Guide) 
Horizontal Output 
High Voltage Rectifier 
Damper 
Low Voltage Rectifier 
Picture Tube 
Crystal Video Detector 

Power Corisumpt;on 

220 Watts 

Input Impedance 
72 Ohms, Co-axial 

Power Output (Audio) 
2 Watts ( Undistorted) 

Picture Size 
x 81/2 " 

Picture Tube 

Speaker 
6" Oval PM-Voice Coil 3.2 ohms at 400 Cycles 

PAGE 

46 

37 
41 
41 
42 
43 

A 10" direct view tube. 

CHANNEL 
_ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

12 

13 

FREQUENCY CHART 

IF FREQ. SOUND - 32.8 Mc. PICTURE - 37.3 Mc. 

FREQUENCY 

54-60 

60-66 

66-72 

76-82 

82-88 

174-180 

180-186 

186-192 

192-198 

198-204 

204-210 

210-216 

PICTURE 
FREQUENCY 

SOUND 
FREQUENCY 

55.25 

61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205.25 

211.25 

59.75 

65.75 

71 75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

209.75 

215.75 

RF OSCILLATOR 
FREQUENCY 

92.55 

98.55 

104.55 

114.55 

120.55 

112.55 

218.55 

224.55 

230.55 

236.55 

242.55 

248.55 

Antenna Equipment: 

The antenna input is designed to operate with maximun.-, -,,Ffi,:-.inncy on e dual channel dipole antenna 

using 72 ohm concentric coaxial lead in. 

Vertical Scanning Frequency 

60 cycles per second. 
Horizonte! Scanning rrequency 

15,750 cycles per second 
Scanning 

525 lines per second, interlaced. 

GENERAL DESCRIPTION 

\\A\z/NT  

Model 9131 is a television table model receiver 
with a ten inch direct vie", pic+ure tube. It employs 
twenty tubes plus a germanium crystal detector. 
The receiver is complete in one unit and is operated 
by the use of seven front panel controls. Features 
of the receiver include full twelve channel coverage, 
AFC horizontal hold, stabilized vertical hold and 
FM scund system. 

RF 
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CONTROLS 
FRONT PANEL 

1 — PICTURE — The Picture or contrast control 
varies the video IF gain through the AGO diode. 
Due to the use of AGO the picture control should 
not require readjustment when channels are switch-
ed except where the signal received from different 
stations varies greatly. 

2 — BRIGHTNESS — The Brightness control op-
erates by varying the D.C. voltage on the cathode 
of the Picture Tube, thereby controlling the light 
on the face of the tube. 

3 — HORIZONTAL — The horizontal control on 
the front panel is a fine frequency regulator for the 
horizontal sweep oscillator. Its setting is not critical 

and is used to restore sync when necessary. 

4 — VERTICAL — The Vertical Control regu-
lates the frequency of the vertical oscillator. Mis-

adjustment of this control will cause the picture to 
"roll" up or down. The setting is not normally criti-
cal. 

5 — VOLUME — ON-OFF — The volume con-
trol varies the input to the audio system. It controls 
the sound only and should have no effect on the pic-
ture. The ON-OFF switch is activated by rotating 

the control in clockwise direction until a click is 
heard. 

6 — STATION SELECTOR — This control selects 
the channel desired for viewing. 

7 — FINE TUNING—This control varies the local 

R.F. Oscillator Frequency. Correct adjustment will 
result in a picture with maximum definition. This is 
not a control for tuning the sound. 

PICTURE 

BRIGHTNESS 

HORIZONTAL 

FIG. 2 

SOUND 1 
ON- OFF 
- - 

STATION • 
771-1 SELECTOR 

FINE TUNING1 

CHASSIS ( See Note) 

1 — HEIGHT CONTROL — Varies the input to 
the vertical sweep amplifier. Since changes in 

height will effect picture linearity this control should 
be used in conjunction with the: 

2 — VERTICAL LINEARITY CONTROL — Ad-
justs the vertical sweep waveform and should be 
used with the height control. 

3 — FOCUS CONTROL — Varies the current 
flowing through the focus coil. 

4 — HORIZONTAL LOCKING RANGE — Ad-
justs the sensitivity of the front panel Horizontal 
Hold control. 

5 — HORIZONTAL FREQUENCY CONTROL 
—A coarse frequency control for the horizontal 
sweep oscillator. 

6 — HORIZONTAL DRIVE CONTROL — Varies 

the input to the horizontal sweep amplifier and 
affects picture brightness and linearity. 

7 — WIDTH CONTROL — This control permits 
variation of the picture width without affecting the 
high voltage. 

8 — HORIZONTAL LINEARITY CONTROL — 
Adjusts the horizontal sweep waveform. 

NOTE: — FOR PROPER ADJUSTMENT OF 

CHASSIS CONTROLS SEE " PIC-

TURE ADJUSTMENTS" 

1 

1.-71-0 
LINEARITY 

WIDTH 

T-IHOR LOCKING  

IHOR  pR2INU 

ly_ERT LINEA FEiGHT 
FIG. 3 

[ocus] 

HOR FRED 

BRIEF CIRCUIT aniusis 
This Television Receiver uses the Inter-Carrier 

Sound System. The basic difference between this 
and conventional systems is that in the use of Inter-
carrier, the sound and the picture information are 
both fed through a single 1.F. and video channel. 
The sound is separated after the second video am-
plifier and is then fed through an amplifier to the 
ratio detector (discriminator). The picture com-
ponents of the received signal are split up into sync 
and pix components, the former being applied to 
the appropriate sweep circuits and the video intelli-
gence to the grid of the Picture tube. The main ad-
vantages of the use of a system of this type are that 
duplication of I.F. amplifiers is avoided and that 
drift in the local oscillator does not distort or cut 
off " sound" reception. 

The horizontal sweep circuits employ an im-
proved type of AFC which minimizes picture dis-
turbances caused by ignition and similar types of 
interference. The sync circuits for the vertical os-
cillator provide sufficient control to avoid " rolling" 
in high interference or fringe areas. 

R. F. Amplifier — The antenna is fed between the 
grid and cathode of the R.F. amplifier. The input 
circuit of this stage is not tuneable. The R.F. stage 
is tuned by what is, electrically speaking, a single 
tapped inductance. Mechanically, this .coil takes 
the form of séveral individual coils which are cut in 
or out of the plate circuit by the band switch. These 
coils, as well as the mixer coils, will rarely need 
touching. 

MIXER — The output of the R.F. amplifier and the 
local oscillator are condenser fed into the control 
grid of the mixes stage. This circuit is tuned in much 
the same manner as the output of the R.F. Ampli-
fier, previously described. 

OSCILLATOR — The R.F. Oscillator is fairly 
straightforward in operation. Its main peculiarity is 
that the coil for Channel 2 is permanently parallel 
to all other Oscillator coils from 3 to 13. It is there 
fore necessary, when aligning the oscillators to 
ALIGN CHANNEL 2 FIRST and the rest of the 
coils in any order thereafter. They are tuned by 
brass slugs accessible from the outside of the cabi-
net by removing the Station Selector knob and the 
channel Escutcheon. Channel two is found at the 
top of the right hand slot and the others follow in 
regular order in a clockwise direction finishing with 

MODEL 9131, 
CI-. )178.210 

channel thirteen at the top of the left hand slot 
(See figure 4). The oscillators in the receiver have 
a fine tuning control which is operated from the 
front panel. This control should be set at an approxi-
mate tnid point when oscillator slugs are being ad-
justed. 

NOTE: THE CHANNEL NUMBERS ON THE 

ESCUTCHEON DO NOT CORRESPOND TO 
THE LOCATION OF THE OSCILLATOR 
COILS. 

FIG. 4 

VIDEO I.F. — Each Video I.F. transformer has one 
adjustment, a powdered iron slug accessible from 
the top of the chassis. The Video I.F. string is stag-
ger tuned to two frequencies. The first and third 
I.F. transformers are tuned to 34.45 Mc. and the 
second and fourth are tuned to 37.00 Mc. In addi-
tion there is a sound trap which should be tuned 
for minimum output at the Sound Carrier Frequen-
cy of. 32.8 Mc. The response curve is broad enough 
to produce good definition. 

VIDEO DETECTOR — A crystal detector is used 
in this receiver. The use of a crystal in this circuit 
improves the detector sensitivity of the receiver. 

VIDEO AMPLIFIERS — FIRST AND SECOND 
— A I 2AU7, dual triode is used in this section of 
the receiver. The output of the crystal detector is 
fed to the grid of the first section ( pin 2) and ulti-
mately taken off plate of the second section of the 
tube (pin 6). It is at this poin+ the three basic com-
ponents of the received signal are separated and 
fed to their respective circuits. The sound is taken 
off and sent through the Driver . Ratio Detector and 
Audio Amplifiers to the speaker. The picture intelli-

MY
18
30
11
 
S
II
V3
S 
8
£
-
9
 

©John F. Rider 



BRIEF CIRCUIT nmairsis (Continued) 
gence is fed to the grid of the picture tube and the 
synchronization pulses to the grid ( pin I) of the 
Sync Separator and from there to the Horizontal 
and Vertical oscillators. 

D. C. COMPONENT — The D.C. component of 
the transmitted signal (which controls the back-
gound brightness) is substantially duplicated in the 
receiver by direct coupling from the plate of the 
second video amplifier to the Picture tube grid. 

SOUND SYSTEM — The sound Carrier is taken 
off the plate of the Video Amplifier by a 4.5 Mega-
cycle trap and fed through a 4.5 MC Amplifier to 
the Ratio Detector, and then to the sound amplifier, 
audio output and speaker. 

SWEEP SYSTEM — VERTICAL— One tube a 
6SN7, dual triode serves as the Vertical oscillator, 
discharge and amplifier tube. The first section used 
as the oscillator and discharge tube is fed into the 
second section of the tube which in turn feeds 
through the vertical output transformer to the Ver-
tical windings of the deflection yoke. 

SWEEP SYSTEM — HORIZONTAL — The 
Horizontal Oscillator is essentially of the Blocking 
Oscillator type. The operation of the AFC system 
depends upon a correcting voltage developed in 
the control tube when the oscillator output and the 
incoming pulses differ in either phase or frequency. 
The control tube is maintained at cut-off until such 
time as the sync pulse is either ahead or behind the 
oscillator sawtooth peak. When either case occurs 
the control tube develops a voltage which is applied 
as a bias to the oscillator grid and alters the oscilla-

NOTE: Many of the components in the Hori-
zontal circuits are of critical value and 
therefor should only be replaced by the ex-
act replacement part. Care should also be 
taken in dressing leads and parts when re-
placed. This can be accomplished by care-
fully noting parts positions before removal. 

tor frequency to coincide with the frequency of the 
incoming pulses. The horizontal oscillator trans-
former has an adjustable core which is a coarse con-
trol of the oscillator frequency. The Horizontal Fre-
quency Control (rear) is a fine adjustment in the 
same sense. The front panel Horizontal Hold Con-
trol permits slight adjustment of the frequency by 
adjusting the B voltage applied to the control tube 
plate. The Horizontal Locking range control affects 
the sensitivity of the control tube thus varying the 
range over which the AFC circuit will function. 

A. G. C. — The receiver uses an AGC circuit op-
erating on the first 2 IF stages. While it is quite ef-
fective in most locations, the receiver may over-
load in regions of very high field intensity. The con-
trast can generally be adjusted for a normal picture 
under such conditions but spurious beats, jagged 
vertical lines (i.e. poor resolution) and a " Moire" 
pattern may appear. These effects can be elimina-
ted by the use of a resistor network of 3 to 10 db 
attenuation in series with the antenna lead at the 
point where it is connected to the receiver. 

HIGH VOLTAGE POWER SUPPLY — The 
energy stored in the horizontal windings of the de-
flection yoke during the forward sweep produces 
high voltage surges during retrace. This is " stepped 
up" by an "auto winding" on the horizontal output 
transformer and then rectified by a 1133/8016, to 
provide approximately 8500 volts for the Picture 
Tube 2nd anode. 

B VOLTAGE POWER SUPPLY — The B Supply 
of this receiver utilizes a standard type of trans-
former — rectifier circuit. It should be noted that 
there is a separate filament winding for the Picture 
tube (6.3 volts) and a separate 5 volt winding for 
the 5V4 Damper tube. The return of the B voltage 
developed by this supply is NOT grounded. Volt-
ages are developed through a bleeder network of 
plus 225, plus 150, minus 3.5, minus 14, minus 17.5 
and minus 85 volts WITH RESPECT TO GROUND 
(chassis). 

• 

nuGnmEnT PROCEDURE 
A — TEST EQUIPMENT 

CATHODE RAY OSCILLOSCOPE — The main 
requirement in a Cathode Ray Oscilloscope is that 
it should have a good high frequency response up 
to I Mc. The tube size is relatively unimportant, 
however, anything under 5" usually makes fine ad-
justment quite difficult. A Hickok Model I 95B Os-
cilloscope is recommended. 

SWEEP GENERATOR — The sweep generator 
used should have linear coverage of a center range 
from 30 to 220 megacycles. The output should be 
fairly flat over wide frequency variation of the 
sweep. It should be capable of an output of 0.1 volt 
with attenuation down to about 50 microvolts. It 
is preferable that the generator have a deflection 
output for the test oscilloscope. This is included in 
the Hickok model 61 OA Television Signal Generator 

AM SIGNAL GENERATOR — This generator 
should have a frequency of from 4.5 to 220 mega-
cycles. As this generator is used occasionally as a 
marker generator, accuracy is an important factor. 
It should be capable of 0.1 volt output with atten-
uation down to about 50 microvolts and should be 
linear through the range. These requirements are 
met in the Hickok model 610A. 

VACUUM TUBE YOLTMETER — Almost any 
standard make VTVM will do. It should have rever-
sible polarity switch. A Sylvania Polymeter is 
recommended. 

B —  VIDEO IF ALIGNMENT 

An adequate signal may be fed through the I.F. 
string by feeding the output oi the signal generator 
into a tube shield placed over the mixer tube 
6AG5. Care should be taken t lat this shield is NOT 
grounded. The ground side of 'he generator output 
can be conveniently grounded to the shield of the 
adjacent oscillator tube. 

The contrast control should be set to produce 
minus 2 volts on the AGC bus ( Pin 7 6AL5 — AGC 
tube). 

The vacuum tube voltmeter should be connected 
across the 5600 ohm detector load resistor, (R43) 
and should be set on the minus 3 Volt scale. Set 
channel selector to an unused low band channel. 

The Signal generator should be set to a frequency 
of 34.45 Mc. The output of the generator should 
be adjusted to the point where the reading on the 
VTVM is between minus 1 to minus 1.5 volts. 

The First (A) and Third ( B) I.F. Coils should be 
peaked for a maximum reading on the VTVM. As 
the voltage reading increases with tuning, the gen-
erator should be attenuated to maintain a maximum 
of minus 1.5 volts. 

Set the Signal Generator to a Frequency of 37.0 
Mc and tune the Second (C) and Fourth (D) I.F. 
coils in the same manner as above. 

Set the Signal Generator to a frequency of 32.8 
and tune the trap (E) for a MINIMUM reading on 
the VTVM. 

The third ( B) I.F. coil should then be readjusted 
as described previously. 

The Generator shouid now be shut off (or tuned 
to different band) and the VTVM should read no 
more than minus 0.20 volts. If there is a higher volt-
age reading, check for regeneration in the I.F. 
stages. 

By shunting the signal generator with a sweep 
generator (30 to 40 Mc) and substituting a Cathode 
Ray Oscilloscope for the Vacuum tube Voltmeter in 
the above procedure the.actual pass band of the 
Video I.F. circuits may be studied. Ideally the re-
sponse curve should appear on the face of the os-
cilloscope in the form indicated in Figure (5) A. A 
slight slope of the top of the curve in either direc-
tion or a small dip in the center are acceptable as 
indicated in Figure ( 5) B, and C. 
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IILIGNIMERT PROCEDURE (Continued) 

FIG. 5 

• IDEAL RE IF wAvESHAPE B & C • ACCEPTABLE WAVESNAPES 

I- PICTURE CARRIER 

2- SOUND CARRIER 

C - RF ALIGNMENT 

In the alignment of the RF section of this receiver 
three pieces of test equipment are necessary: a 
sweep generator, a signal generator and a cathode 
Ray Oscilloscope. For specifications see "Test 

Equipment" above. 

The output of the Sweep Generator should be 
fed into the antenna. The signal generator (C.W.) 
-should be connected to the antenna terminals of the 
receiver. The sweeper will provide the overall re-
sponse curve with the oscilloscope properly con-
nected. The signal generator is used as a marker 
as described below. Some Sweep generators made 
today contain their own marker oscillator. In cases 
where a generator of this type is used the Signal 
Generator may be eliminated. 

The " hot" or " high" side of the Oscilloscope in-
put should be connected to the junction point of 
the 5600 ohm detector load resistor and the peak-
ing coil. The "low" or ground side should be con-
nected to the nearest convenient ground point on 
the receiver chassis. Care shoud be taken that the 
generator and the scope leads are well separated to 
avoid regeneration. 

The R.F. section of the receiver is tuned channel 
by channel. The proper frequency settings for any 
given channel can be determined by consulting the 
Frequency Chart on Page (2). For example in align-
ing channel 2 the sweep generator should be set to 
some mid frequency between 54 and 60 megacy-
cles. This adjustment is not a fine one. After set-
ting the sweeper in the general vicinity of the de-
sired frequency it should be tuned to center the 
response curve on the Oscilloscope face. For pic-

ture and sound markers the signal generator should 
carefully be adjusted to the frequencies indicated 
in the Frequency chart. For example in the case of 
channel 2 the picture marker frequency is 55.25 Mc. 
and the Sound 59.75 Mc. 

It is important to note at this point that the os-
cillator , coil for channel 2 is in parallel with every 
other oscillator coil from 3 to 13. It is therefor im-
perative that channel 2 be aligned first and the 
others in any desired order thereafter. 

Starting with channel 2 and applying the proper 
frequencies as indicated above, the output of the 
sweeper should be attenuated to the point where 
further attenuation will not affect the wave shape. 

The Os-cillator should then be adjusted to bring 
the sound carrier into the 32.8 Mc. trap valley. 
With the oscillator so adjusted the picture carrier 
should fall at a point approximatey 50% up on the 
slope of the opposite side of the band pass curve 
Certain variations in the waveshape and the loca-
tion of the picture carrier are acceptable. The pic-
ture carrier may vary in position from a point be-
tween 45% and 60% of the slope and the overall 
waveshape may differ from the ideal, flat-topped 
response by being either slightly rounded or slightly 
dipped in the center. See figure ( 6). 

If the position of the picture carrier varies be-
yond the 45% to 60% points on all channels cor-
rection may be made by turning to channel 6, ap-
plying the proper input signals and slightly realign-
ing the I.F. transformers. 

Care should be used not to push slug through 
coil form. If slug is pushed through, it may be re-
placed by reinserting slug through bottom of coil 
form and carefully threaded back to its normal 
position. 

FIG. 6 

32 El MC 

34 4D NC - 90%1130% -, 00%) 

IDEAL VIDEO IF RESPON ,... CURVE 
DOTTED LINES INDICATE ACLU TABLE VARIATIONS 

D - SOUND ALIGNMENT 

Sound alignment of the receiver is best accom-
plished with- the AM Signal Generator and a va-
cuum tube volt meter. By feeding a 4.5 Megacycle 
signal thru a .01 mfd blocking condenser into the 
grid (pin 7) of the second section of the 1 2AU7 
Video amplifier and placing the vacuum tube volt-
meter between pin 2 of the ratio detector (6AL5) 
and ground, the primary ( F) ( Fig. 10) of the ratio de-
tector and the 4.5 megacycle trap (G) (Fig. 10) may 
be adjusted. The signal generator should be atten-
uated so that the VTVM does not read more than 
minus 3 or minus 4 volts. These two slugs should be 
tuned for maximum deflection of the VTVM and the 
generator attenuated as needed to keep the above 
mentioned level. The VTVM (set for zero center 
operation) should then be placed at the junction of 

MODEL 9131 
cm. Li_78.210 

the 47,000 ohm resistor (RI9) and the .0015 con-
denser (C22) and the secondary (H) of the ratio de-
tector should be tuned through a sharp dip be-
tween positive and negative voltage. Adjust 
secondary for exact setting at lowest point of dip. 

FIG. 7 

V-2 
6AL5 

RATIO DETECTOR 

CONNECT VTVII HERE 
FOR ZERO TUNICS OF 1500 
RATIO DIT. SECONDARY COO 

CONNECT VTVM NENE FOR 
NAIL DEFLECTION WHEN 

TANINS 4.5111C DRIVER AND 

PRIMARY OF RATIO DIT 

R19 

47K 20% C23 

022 

270 IMF 

(CS) 

FIG. 8 A 

TO 
SET 

300 •  
OHM •____••••___) 
LINE 

To BABO PIN No. I ( VS) 

FROM I F. TRANS. ( 100-27). 

The Tuner assembly is a self contained unit utiliz-
ing a grounded-grid RF amplifier with 72 ohm un-
balanced line input impedance. This mode of opera-
ting the RF amplifier (6J6) results in higher gain be-
ing delivered by the first amplifier stage with low-
ered noise and consequent improved receiver op-
eration. 

Though the tuning unit is designed to operate at 
optimum efficiency with the use of a 72 ohm co-

6 0" OF 72 OHM 

CO-AXIAL CABLE 

R G 59 U 

ANTENNA MATCHING TRANSFORMER 

FIG. 88 

axial transmission line as the down lead, a 300 ohm 
lead-in may be used in installations where the sig-
nal strength is low. A method of matching the 300 
ohm transmission line to the 72 ohm input imped-
ance of the tuner is shown in the Fig. 8B. 

The length of the co-axial cable used as a match-
ing stub shown in Fig. 8B may have to be altered 
slightly at different frequencies. 
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PICTURE ADJUSTMENTS 

A - ION TRAP, FOCUS AND YOKE 

To properly adjust the Ion Trap, Focusing coil 
and the Deflection Yoke the following procedure 
should be followed. 

The Deflection Yoke should be placed in position 
closest to the " bell" of the Picture Tube as far for-
ward on the neck of the tube as is possible. Be sure 
the wire loops on the mounting make positive con-
tact with the coating of the picture tube. The Focus 
Coil is next in line and the Ion Trap last. The arrow 
on Ion Trap should point toward picture face and 
center over flags in tube neck. 

The antenna should NOT be connected to the re-
ceiver, the set should be turned on, the brilliance 
control turned to MAXIMUM and the picture con-
trast control at MINIMUM. 

The Ion Trap should be moved forward and back-
ward and at the same time rotated to achieve the 
brightest raster on the face of the Picture Tube. 

Reduce the brilliance control to a point slightly 
over normal brightness and adjust the Focus Con-
trol on the rear of the chassis for clearest and sharp-
est horizontal sweep lines. The Ion Trap should then 
be readjusted slightly for the brightest response on 
the face of the tube at which good focus is main-
tained. 

The Focus Coil itself should be moved to secure 
a complete raster, approximately centered and with 
no corners cut off. This being accomplished the Ion 
trap should be secured by the screws provided. 

Finally the Deflection Yoke should be rotated to 
'square" the raster with the chassis as a reference. 
The thumb screws on the yoke brackets should then 
be set. 

•8 

FIG. 9 

RATIO DETECTOR 

(s sussi) 

o fe 
804C 4 514C •80MC 

For oscilloscope view of ratio detector alignment 
connect scope hot lead at junction of RI9 and 022 
and ground lead to nearest point on chassis. Set 
signal generator for 4.5 meg. center frequency 
with 100 KC deviation on each side of center. The 
curve should appear as in Fig. 10 above. 

B - HORIZONTAL OSCILLATOR 
ALIGNMENT 

To adjust the Horizontal oscillator and its con-
trol circuits it is necessary to first connect a work-
ing antenna to the receiver. It is preferable to use 
a test pattern as the incoming signal rather than a 
picture. 

With the receiver turned on and the brightness 
and picture (contrast) adjusted to a normal position 
the Horizontal Frequency trimmer (J) ( Fig. 12) and 
'the Horizontal Locking trimmer (K) ( Fig. 12) ( rear of 
chassis) should be turned clockwise all the way and 
then backed off to about one turn (counter clock-
wise). 

The Horizontal Hold Control (front panel) should 
be turned to a maximum clockwise position. 

The core of the Horizontal Oscillator Transformer 
(L) ( Fig. 12) should then be adjusted. Variation of 
this core will cause the pattern to resolve into a 
series of black and white bars sloping either to the 
right or the left depending upon the degree of ad-
justment. The transformer should be adjusted to the 
point where the picture resolves into a series of 
from 31/2 to 41/2 bars sloping d9wnwards to the 
right. 

The Horizontal Hold Control (front panel) should 
now be rotated to a full counter-clockwise position 
and the incoming signal momentarily interrupted. 
This can be done most easily by shorting the anten-
na terminals for a moment. 

The Horizontal Hold Control (front panel) should 
now be rotated slowly in a clockwise direction. As 
the control is turned the number of bars sloping 
downward to the left should decrease. At approxi-
mately 90 degrees of rotation there should remain 
between 31/2 and 4/2 bars just prior to the time thai 
the picture " falls into" sync. The picture should re-
main in sync for an additional 90 degrees of rota-
tion. If MORE than 41/2 bars are evident just before 
the picture syncs the Horizontal Locking Range 
trimmer (K) (Fig. 12) (rear of Chassis) should be 
tightened slightly. If LESS than 31/2 bars the same 
trimmer should be loosened. 

C HEIGHT. WIDTH AND LINEARITY 

To adjust the overall size and linearity of the pic-
ture it is almost mandatory that a pattern trans-
mitted from a local station be used. Linearity ad-
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justments, particularly, cannot be accurately made 

on moving transmissions. It should also be remem -

bered that in areas where more than one station is 

being received, that pictures transmitted from dif-

ferent stations will vary slightly in size. The smallest 

transmitted picture should be made to fill the area 

delineated by the mask. 

The first step in linearity and size adjustmen:: is to 

turn the Width control (M) (Fig. I I) (rear of chassis), 

Fig.! I, all the way in. (clockwise). 

The Width Control (M) ( Fig.I 1) should now be re -

adjusted to achieve a picture 8 1/ 2 "  wide. 

The Horizontal Drive trimmer (N) (Fig. 12) should 

then be adjusted for the best compromise between 

maximum brightness and good horizontal linearity. 

This control will affect the left side of the picture 

primarily. The Horizontal Linearity control (o) (Fig. 

12) (top rear of chassis) should then be adjusted for 

linearity of the right side of the picture. 

The high voltage measurement made with a suit-

able kilo voltmeter with Brightness Control set to 

minimum should be at least 7500 volts from picture 

tube anode to ground. (A meter which draws more 

than 100 micro amperes will disturb the high volt-

age circuit and give erroneous reading). 

FIG. 12 

The Height ( P) ( Fig. 12) and Vertical Linearity (Q) 

(Fig. 12) controls (both rear of chassis) should then 

be adjusted for a linear picture 6 3/8 "  high. 

Picture centering is accomplished by positioning 

focus coil mechanically by means of (4) hexagon 

head adjusting screws accessible from rear of chas -

sis as shown in Figure ( 9). At this point the Focus 

control ( R), ( Fig. 12) previously set, should be re -

adjusted for maximum definition of the lines in the 

vertical wedge of the test pattern. Proper adjust -

ment and alignment of the receiver should result in 

clear and sharp definition. 
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WAVEFORM PHOTOGRAPHS 
Peak to peak voltages shown are nominal when 1 volt peak to peak video signal is applied to 1st video amplifier ( V109) 

Figure 15—Vertical 
(1.0 Volts, P to 12) 

eektkibi 
Figure 17—Vertical 
15.0 Volts, P to P1 

Figure 19—Vertical 
132 Volts, P to PI 

Figure 21—Vertical 
(8 Volts, P to Pl 

Figure 23—Vertical 
190 Volts, P to Pl 

Video Signal Input fo 1st Video 
Amplifier ( At Pin 2 of V109) 

Output of 1st Video Amplifier 
(Pin 1 of V1091 

Input to Ll Rine Gri 
(Junction of °Ad Green Le.. 

to Kinescope Socket/ 

Input to Grid Sync Amplifier 
(Pin 1 of V11) 

Input to Sync Separator 
(Pin 2 of VIII 

Figure 16—Horizontal Figure 25—Vertical 
11.0 Volts, p to pi 110 Volts, P to PI 

—)110-

Figure 22—Horizontal 
(8 Volts, P to PI 

4,. 4 

TTT 
Figure 27— Vertical (25 
Volts, P to PI 
Output of Integrating 

Figure 18—Horizontal Network (Junction of 
(5.0 Volts, P to PI R60 and C581 

Figure 30—Plate of Vet., 
tical Output Tube 
(750 Volts, P to PI 

Figure 20—Horizontal ( Pin 5 of V12) 
(32 Volts, P to PI 

Figure 33 — Horizontal 
Oscillator Control ( 45 
Volts, P to PI ( Junction 
R91 and R921 

Figure 36—Grid of Hori-
zontal Output 
(40 Volts, P to PI 

Figure 24—Horizontal ( Pin 5 of V15) 
190 Volts. P to Pl 

Output of Sync Separator 
(Pin 6 of VII/ 

rr 
Figure 28—Grid of Ver-
tical Oscillator Tube 
(175 Volts, P to PI 
(Pin I of V12) 

Figure 31 — Voltage 
Across Vertical Deflec-
tion Coils ( 1.108, Ll3A1 
190 Volts, P to P1 (At 
Green Lead of T5 to 
Ground) 

Figure 34—Grid of Hor-
izontal Oscillator (400 
Volts, P to Pl ( Pin 4 of 
V141 

Figure 37—Plate of Hor-
izontal Output ( Approx. 
5000 Volts, P to P1 (Mea-
sured Through a Capaci-
ty Divider Connected 
from Plate to Ground) 

Figure 26—Horizontal 
(10 Volts, P to PI 

Figure 29—Input to 
Vertical Output Tube 
165 Volts, P to Pl 
(Junction of C60 
and C631 

Figure 32 — Horizontal 
Oscillator Waveforms and 
Sync Pulse (20 Volts, P 
to PI 
(Junction of C67 and 
C701 

/77/ 
Figure 35 — Horizontal 
Oscillator Output ( 60 
Volts, P to PI ( Junction 
of C75 and C771 

Figure 38 — Voltage 
Across Horizontal De-
flection Coils I Approx. 
1100 Volts, P to P1 ( Pin 
4 or 6 of V16 to Ground/ 
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SCHEMATIC 
LOCATION 

PART 
NUMBER 

DESCRIPTION 

R 101 
R 16 
R 30,33 
R 45,95 
R 98 
R 12 
R 68,73,74 
R 78,79 
R 72 
R 23,27,34,38 
R 13 
R 42,47 
R 29,43 
R 61 
R 59,60,90 
R 93,103 
R 71 
R 48 
R 55 
R 58 
R 85 

R 100 
R 26,67 
R 94 
R 92 
R 49,83 
R 53,96 
R 87 
R 91 
R 86 
R 21 
R 24 
R 39 
R 89,104 
R 44,46,56,97 
R 102 
R 65 
R 70 
R 88 
R 57 
R 64 
R 22 
R 17,18,28 
R 19 
R 36 
R 32,35 
R 62 
R 77 
R 37 
R 51 
R 14,15 

TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 

TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 
TRC 

33A-2 
51A-2 
390-2 
470-1 
820-5 
820-2 
561-2 
681-4 
102-4 
102-1 
122-1 
332-5 
562-3 

682-1 
822-2 
103-2 
332-3 
102-2 
153-4 
223-1 
303-12 

563-2 
104-2 
104-SP 
104-6 
124-2 
124-5 
154-2 
184-2 
274-5 
334-1 
474-1 
564-3 
564-2 
105-1 
105-8 
155-2 
225-1 
335-6 
395-2 
685-2 
106-1 
153-3 
473-1 
103-3 
331-2 
105-3 
390-5 
101-2 
152-1 
221-1 

RESISTORS (MAIN CHASSIS) 
Carbon- 10% Unless Noted 

3.3 Ohms 1/2 W. 
5.1 Ohms 1/2 W. 
39 Ohms 1/2 W. 
47 Ohms 1/2 W. 20% 
82 Ohms 1 W. 
82 Ohms 1/2 W. 
560 Ohms 1/2 W. 
680 Ohms 1 W. 20% 
1000 Ohms 1 W. 20% 
1 000 Ohms 1/2 W. 20% 
1200 Ohms 1/2 W. 20% 
3300 Ohms 1 W. 
5600 Ohms 1/2 W. 5% 
6800 Ohms 1/2 W. 20% 
8200 Ohms 1/2 W. 
10000 Ohms 1/2 W. 
3300 Ohms 1/2 W. 5% 
1000 Ohms 1/2 W. 10% 
15K Ohms 1 W. 20% 
22K Ohms 1/2 W. 20% 
30K Ohms 1/4 W. Temp. 

Compensating 
56K Ohms 1/2 W. 
100K Ohms 1/2 W. 
100K Ohms 1/2 W. 1% 
100K Ohms 1 W. 5% 
120K Ohms 1/2 W. 
120K Ohms 1 W. 
150K Ohms 1/2 W. 
180K Ohms 1/2 W. 
270K Ohms 1 W. 
330K Ohms 1/2 W. 20% 
470K Ohms 1/2 W. 20% 
560K Ohms 1/2 W. 5% 
560K Ohms 1/2 W. 
1 Meg 1/2 W. 20% 
1 Meg 2 W. 10% 

1.5 Meg 1/2 W. 
2.2 Meg 1/2 W. 20% 
3.3 Meg 1 W. 5% 
3.9 Meg 1/2 W. 
6.8 Meg 1/2 W. 
10 Meg 1/2 W. 20% 

15000 Ohms 1/2 W. 5% 
47K Ohms 1/2 W. 20% 
10K Ohms 1/2 W. 5% 
330 Ohms 1/2 W. 

1 Meg Ohms 1/2 W. 5% 
39 Ohms 1 W. 
100 Ohms 1/2 W. 

1500 Ohms 1/2 W. 20% 
220 Ohms 1/2 W. 20% 

SCHEMATIC 
LOCATION 

PART 
NUMBER 

DESCRIPTION 

R 75-A 
R 75-B 

R 76-A 
R 76-B 
R 76-C 
R 99 

R 25,54 
R 63,84 
R 20 
R 69 
R 66 
R 80 

C 29 
C 61-A 
C 61-B 
C 65-A 
C 65-B 
C 65-C 
C 64-A 
C 64-B 
C 62-A 
C 62-B 
C 62-C 
C 24 

C 23,26,56,71 
C 57,58 
C28 
C 80 
C19,85,86 
C25,27 
C 18,73 
C53, 68 
C46,50,79 
C 63,81 
C40,51,60,72,78 
C 87 

TRP-1 

TRP-2 

TRW 472-8 

TVC 500-D 
TVC 501-D 
TVC 502-D 
TVC 503-D 
TVC 504-D 
TVC 506-D 

TCE 112-D 
TCE 113-D 

TCE 115-D 

TCE 116-D 

TCE 117-D 

TCE 104-D 

SPECIAL RESISTORS 

1125 Ohms 20W. 
610 Ohms 20W. 

8200 Ohms 5 W. 
35 Ohms 0.8 W. 
100 Ohms 2 W. 

4700 Ohms 2 W. Wire Wound 

2 Section Wire Wound 

3 Section Wire Wound 

VARIABLE RESISTORS 

Dual Control - Brightness (500K) Picture (11.5K) 
Dual Control - Hold - Vertical (1 Meg.) Hor. (50K) 
Volume Control & Switch (1 Meg.) 
Vertical Linearity (5K) 
Height Control (2.5 Meg.) 
Focus Control (2250 Ohms W. W.) 

CONDENSERS (MAIN CHASSIS) 
Electrolytic 

30 mfd 450 Volts 
80 mfd 450 Volts 

2 Section 
10 mfd 450 Volts  
10 mfd 450 Volts 
30 mfd 400 Volts i 3 Section 
30 mfd 300 Volts % 
40 mfd 450 Volts 
10 mfd 350 Volts 
40 mfd 450 Volts 
40 mfd 150 Volts 3 Section 
130 mfd 50 Volts 
4 mfd 25 Volts 

TCP 202-10 
TCP 502-4 
TCP 502-10 
TCP 353-10 
TCP 103-4 
TCPM 103-4 
TCP 203-4 
TCP 503-4 
TCP 503-10 
TCP 104-13 
TCP 254-4 
TCP 254-10 

C 84 TCM 050-20 
C 54 TCM 101-7 
C 67,70 TCM 121-8 
C 74 TCM 181-29 
C 30,35,41 TCM 271-13 
C 55,75 TCM 391-14 

:002 mfd 
.005 mfd 
.005 mfd 
.035 mfd 
.01 mfd 
.01 mfd 
.02 mfd 
.05 mfd 
.05 mfd 

Section 

Paper Tubular 

600 Volts 
400 Volts 
600 Volts 
600 Volts Oil Impregnated 
400 Volts 
400 Volts Molded Paper 
400 Volts 
400 Volts 
600 Volts 

0.1 mfd 1000 Volts Oil Impregnated 
0.25 mfd 400 Volts 
0.25 mfd 600 Volts 

Mica & Ceramic 

5 mmf 1500 Volts mica 20% 
100 mmf 500 Volts mica 
120 mmf 500 Volts mica 10% 
180 mmf 1000 Volts silver mica 2% 
270 mmf 1000 Volts mica 
390 mmf 1000 Volts mica 10% 

:ODE L 0 131, 
.Ch. )47-8 . 210 
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SCHEMATIC 
LOCATION 

PART 
NUMBER 

DESCRIPTION 

C 82 
C 22,31,33,34,37,44 
C 77 
C 59 
C 32,36,42,43,45,52 
C 48 
C 49 
C 38 
C 83 
C 47 
C 39 
C 20 
C 88 

TCM 501-SP 
TCC 152-10 
TCM 222-15 
TCM 472-9 
TCC 502-SP 
TCC 050-11 
TCC 2.2-11 
TCC 1.5-11 
TCM 056-24 
TCC 471-10 
TCC 030-11 
TCC 2-1 
TCC 472-10 

C 69A, 69B, 69C TAS 501-D 

T 4 
T 5 

T 6 
T 7 
T 3 
L 17 
L 6 
L 13-A, 13-B 
L 14 
L 4, 7 
L 3 
L 5 
L 8 
L 1, 10 
L 2, 11 
L 15 
L 16 
L 12 
T 1 
T 2 

TTR 152 
TTR 153 

TTR154 
TTR 105 
TTR 156 
TTR 157 
TTR 158 
TTR 159-D 
TTR 106-D 
TLF 146-D 
TLF 517-D 
TLF 148-D 
TLF 149-D 
TLF 502 
TLF 503 
TLF 505 
TLF 506 
TLF 521-D 
TLF 114-D 
TLF 115-D 
TLF 500 

TFA 2 
TFA 3 
TMS 127 
TMS 532 
TSP 462 
TLD 101 
TMS 121-D 
TSG 106 

4700 mmf 
5000 mmf 

5 mmf 
2.2 mmf 
1.5 mmf 
56 mmf 

470 mmf 
30 mmf 
2X .002 Ceramic Herlac 

4700 mmf 600 Volts Ceramic 

Mica & Ceramic (cont.) 

500 mmf High Voltage Capacitor 
1500 mmf 600 Volts Ceramic 
2200 mmf 1000 Volts Mica 5% 

500 Volts Mica 5% 
600 Volts Ceramic - 10% + 100% 
600 Volts Ceramic 10% 
600 Volts Ceramic 10% 
600 Volts Ceramic 10% 
800 Volts Mica 5% (yoke) 
600 Volts Ceramic 20% 
600 Volts Ceramic 10% 

Trimmers 

Trimmer Strip Assembly (Hor. Locking, 
Hor. Drive, Hor. Frequency) 

INDUCTANCES (MAIN CHASSIS) 

Vertical Oscillator Transformer 
Vertical Output Transformer 
(With electrostatic shield) 
Horizontal Output & H.V. Transformer 
Power Transformer 
Audio Output Transformer 
Horizontal Oscillator Transformer 
Sound Trap 
Deflection Yoke 
Filter Choke 
I. F. Choke 
I. F. Coil 
I. F. Coil 
I. F. Coil 
Peaking Coil (On 22K Resistor R40,41) 
Peaking Coil 
Width Control Coil 
Hor. Linearity Control Coil 
Focus Coil 
Sound Take-off Trap 
Ratio Detector Coil 
Ion Trap Assembly 

HARDWARE (MAIN CHASSIS) 

CRT Anode Connector and Lead 
High Voltage Capacitor Connector 
Miniature Tube Shield 
Bottom CRT Clamp 
4" x 6" Oval PM Speaker 
Interlock Cord 
Escutcheon 
Escutcheon Mtg. Spring 

SCHEMATIC 
LOCATION 

PART 
NUMBER DESCRIPTION 

R 11 
R 1, 7 
R 8 
R 9, 10 
R 6 
R 2 
R 3 

C 10 
C 14, 15 
C 9 
C 8 
C 1,2,3,4,7,11,13, 

76, 89 
C 5, 12 

L 100-1 
L 100-2 
L 100-3 
L 100-4 
L 100-5 
L 100-6 
L 100-7 
L 100-8 
L 100-9 
L 100-10 
L 100-11 
L 100-12 
L 100-25,26 
L 100-27 
L 100-13, 14 
L 100-21, 22 
L 100-15,16,17,18 
L 100-19, 20 

TCB 258-D 
TGL 106-D 
TBK 159-D 
TKN 100 
TKN 101 
TKN 103 
TKN 108 
TBF-152D 
TFU- 1 

TRC 470-1 
TRC 102-1 
TRC 472-3 
TRC 273-1 
TRC 105-1 
TRC 560-2 
TRC 331-2 

TCC 502-SP 
TCC 4.7-11 
TCC 22-12 
TCM 271-13 

TCC 361-10 
TCC 010-11 

TLF 120-1D 
TLF 120-2D 
TLF 120-3D 
TLF 120-4D 
TLF 120-5D 
TLF 120-6D 
TLF 120-7D 
TLF 120-8D 
TLF 120-9D 
TLF 120-10D 
TLF 120-10D 
TLF 120-10D 
TLF 140-D 
TLF 147-D 
TLF 128-D 
TLF 143-D 
TLF 129-D 
TLF 130-D 

TSW-102 D 

TAS- 502D 
TAS- 503D 
SG -1 
CR -2 

Cabinet 
Safety Glass 
Back 
Outside Knob 
Inside Knob (Small Shaft) 
Inside Knob (Large Shaft) 
Inside Kilob (Small Shaft Engraved Dot) 
Bezel 
Fuse 250 V. 1/4 Amp. 

RESISTORS (TUNER) 
1/2 Watt Carbon 20% Unless Noted 

47 Ohms 
1K Ohms 

4.7K Ohms 5% 
27K Ohms 

1 Meg 
56 Ohms 10% 

330 Ohms 10% 

CONDENSERS (TUNER) 

5000 mmf 600 V. Disc. 
4.7 mmf 10% Tubular 
22 mmf 5% Tubular 

270 mmf 20% 1000 V. Mica 

360 mmf Min. 600 V. 
1.0 mmf 10% Tubular 

COILS (TUNER) 

Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 
Channel 

2 Osc. Coil 
3 Osc. Coil 
4 Osc. Coil 
5 Osc. Coil 
6 Osc. Coil 
7 Osc. Coil 
8 Osc. Coil 
9 Osc. Coil 

Channel 10 Osc. Coil 
Channel 11 Osc. Coil 
Channel 12 Osc. Coil 
Channel 13 Osc. Coil 
Plate Choke 
1st I. F. Coil 
R. F. Coils 
R. F. End. Ind. 
R. F. Coil 
R. F. Coil 

HARDWARE (TUNER) 

Bandswitch 

FINE TUNING ASSEMBLY 

Condenser Shaft and Pulley 
Condenser & Bushing 
Spring 
Drive Cord MODEL 9131, 

Ch. 478.21C S
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TUBES (21, including rectifiers) 

ALIGNMENT INSTRUCTIONS .   

CIRCUIT DESCRIPTION   
INSTALLATION DATA .. 49 

PARTS LAYOUT   56 
PARTS LIST   57 

GENERAL DESCRIPTION 
The 102 television receiver is a direct view 
table model receiver employing the new rectan-
gular type picture tube. Full twelve channel sta-
tion coverage is provided by a rotary type chan-
nel selector employing condenser tuning over 
two frequency ranges. A stagger tuned inter-
mediate frequency amplifier system carries 
both picture and sound intermediate frequencies, 
using the inter- carrier sound system. Power is 
supplied to the receiver through a switch ganged 
to the Picture control. The audio sound and pic-
ture brightness levels are established by the 
Volume and Brightness controls respectively. 
Picture brilliance is set by adjustment of the 
Picture control. The Vertical and Horizontal 
hold controls provide for synchronization of the 
horizontal and vertical components of the pic-
ture. Other picture adjustments which are not 
normally made by the operator are located on 
the rear of the receiver chassis. 

INDEX 

PAGE PAGE 

. 50 SCHEMATIC .   54,55 
47 SPECIFICATIONS   . 47 

TOP VIEW - TUBE LAYOUT.   . 56 
TRIMMER LOCATIONS  5 I 
VOLTAGE MEASUREMENTS   55 

SPECIFICATIONS 

POWER SUPPLY 

All models operate from a 105-125 volts 60 cycle 
AC source unless otherwise specified. Power 
consumption is 200 watts. 

FREQUENCY RANGE  

Channels 2 through 13. For specific channel 
frequencies see table on page 2. 

ANTENNA EQUIPMENT 

A dual antenna input is provided on the receiver 
to accommodate either 72-ohm shielded type lead 
in or 300-ohm ribbon type lead-in. The cabinet 
antenna lead, normally shipped connected to the 
300-ohm terminals, must be disconnected if an 
outside antenna lead-in is connected. When con-
necting the antenna lead-in, connect the 72-ohm 
shielded type lead-in to the terminals marked 
"72 -n- " or connect the 300 - ohm ribbon type 

lead-in to the terminals marked " 300-r1-." Note 
that the shield braid on the shielded type lead-
in must be connected to the terminal marked 
"GND". When 72-ohm shielded type lead-in is 
used, the two red coded leads at the back of the 
cabinet must be connected to the " 300" terminals. 
When connecting 300-ohm balanced type lead-in, 
either wire may be connected to either 300-ohm 
terminal without affecting the quality of reception. 

:0 to 

O 

RECEIVER SHIPPED 

WITH CABINET ANTENNA 

CONNECTED, 

INSTALLA ION USING 

72 - OHM SHIELDED 

TYPE L EAD-IN 

INSTALLATION uSING 

300-014.1 RIBBON 

TYPE LEAD IN 

928904 

FIG. 1 - ANTENNA CONNECTIONS 

Function Type 

*RF Amplifier   6BC5 (6AG5) 
*RF Amplifier   6BC5 (6AG5) 
Oscillator/Mixer   6J6 
First IF Amplifier   6AU6 
Second IF Amplifier   6AU6 
Third IF Amplifier.   6AU6 
Video Detector- First Video Amplifier . 12AU7 
Second Video Amplifier - First 
Sync. Separator   12AU7 

Sync. Amplifier-Second Sync. Separator. 12AU7 
Vertical Oscillator.   6J5GT 

*Note - Field replacement of RF amplifier tubes 
should be with 6BC5 tubes only. After the start 
of tuner production, the tube manufacturers re-
duced the transconductance (Gm) rating of 6AG5 
tubes and designated the high Gm version as 

TELEVISION CHANNEL vs CARRIER 

Function Type 

Vertical Amplifier   6SN7GT 
Horizontal Oscillator   6SN7GT 
Horizontal Amplifier 6BQ6GT 
Damper   6W4GT 
Audio IF Amplifier  6AU6 
FM Detector   6AL5 
Audio Amplifier  6AV 6 
Audio Power Amplifier   6AQ5 
High Voltage Rectifier  1X2 
Low Voltage Rectifier.   5V4G 
Picture Tube.   16RP4 

6BC5. A reduction in receiver sensitivity will 
result unless 6BC5 tubes are used for replace-
ment. The 6BC5 tube is completely interchange-
able with the 6AG5 tube, so no socket wiring 
changes are involved. 

AND 1-F AMPLIFIER FREQUENCIES 

Picture Sound 
Channel Channel Carrier Carrier 

No. Freq. (mc) Freq. (mc) Freq. (mc) 

Receiver Picture 
Osc. IF 

Freq. (mc) Freq. (mc) 

Sound 
IF 

Freq. (mc) 

Picture IF 
less 

Sound IF (mc) 

2 54-60 

3 60-66 

4 66-72 

5 76-82 

6 82-88 

7 174-180 

8 180-186 

9 186-192 

10 192-198 

11 198-204 

12 204-210 

13 210-216 

55.25 

61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205.25 

211.25 

59.75 

65.75 

71.75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

209.75 

215.75 

81.5 26.25 21.75 

87.5 26.25 21.75 

93.5 26.25 21.75 

103.5 26.25 21.75 

109.5 26.25 21.75 

201.5 26.25 21.75 

207.5 26.25 21.75 

213.5 26.25 21.75 

219.5 26.25 21.75 

225.5 26.25 21.75 

231.5 26.25 21.75 

237.5 26.25 21.75 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

CIRCUIT DESCRIPTION 
The 549.100-2 televisimit receiver chassis oper-
ates with eighteen tubes plus one high voltage 
rectifier,one low voltage rectifier and one 16RP4 
rectangular picture tube. The operating controls 
as viewed from the front left to right are the 
vertical & horizontal hold (dual), power, switch 
& picture, volume & brightness (dual) and range 
selector & station tuning (dual). 

For convenience in tracing the circuit, a block 
diagram of the complete receiver is shown in 
Fig. 2. 

The antenna input circuit of the receiver's tuner 
is designed to match a 300 - ohm impedance. 
However, a matching transformer and antenna 
terminals are provided to permit the use of 
either 72-ohm shielded type lead-in or 300-ohm 
ribbon type lead - in from an outside antenna 
system. 
The cabinet antenna system permits satisfactory 
local reception without additional external an-
tenna facilities. It is very important that the 
cabinet antenna leads be disconnected when an 
outside antenna system is installed. 
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FIG. 2 - CIRCUIT BLOCK DIAGRAM 

One of three antenna input systems shown is used 
for any given installation: i.e. cabinet antenna 
connected to 300-ohm terminals; outside antenna 
with shielded cable connected to 72-ohm termi-
nals; or outside antenna with balanced ribbon type 
line connected to the 300-ohm terminals (Cabi-
net antenna leads disconnected in the last two 
cases.) The received signal is fed to the input of 
the RF tuner. The tuner is capacity tuned cov-
ering channels 2 through 6 in the first (Lo) range 
and 7 through 13 in the second (Hi) range. Con-
tinuous tuning is provided in each range. In or-
der to facilitate tuning,a certain amount of addi-
tional coverage above the highest and below the 
lowest tunable channel in each range is provided. 
The extra coverage is referred to as " overtrav-
el" in this text. A two position switch, actuated 
by a knob concentric with the station tuning 
shaft, is used to switch all circuits and will be 
referred to in this text as a range selector. 

Three tubes are employed as follows: 

6AG5 or 6BC5 first RF amplifier 
6AG5 or 6BC5 second RF amplifier 
616 oscillator- mixer 

A three section gang condenser is used for tun-
ing respectively the 1st RF plate circuit, 2nd 
RF plate circuit, and the plate circuit of the 
oscillator. 

The antenna input system consists of two band-
pass circuits. The required circuit is selected 
by the range selector. Each antenna band-pass 
circuit is a double tuned circuit consisting of a 
center tapped primary coil resonated by a trim-
mer capacitor and suitably coupled to a secon-
dary coil resonated by the first RF grid input 
capacity. The tuner circuits are designed to 
match a 300-ohm transmissior. line. 

R
E
L
A
T
I
V
E
 
R
E
S
P
O
N
S
E
 

W.0 D. 
SIIRARATO. 

7.0141701.70, •AIP 

6 DAY.711 

6606- GT 116..G7 

SOO. 

••••.1. 

Sketches of antenna band pass characteristics 
are shown below. 
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74 MC 2I6MC 

( HI BAND) 

FREQ.-MC. FRE0.-MC. 

FIG. 3 - ANTENNA BAND-PASS 

CHARACTERISTICS 

92910.8 

The RF amplifiers are used as stagger tuned 
amplifiers to provide a band-pass circuit of the 
proper band width. In both Hi and Lo ranges, the 
plate circuit of the 1st RF amplifier provides the 
low frequency stagger component, and the plate 
circuit of the second RF amplifier provides the 
high frequency stagger component as indicated 
below in a sketch of a typical RF pass-band. 

RESPONSE OF 

HI FREQ. END OF SWEEP 

RESPONSE OF 
1ST RF AMP. 2ND RF AMP. 

RF PI X. MARKER 

RESULTANT 

RF SOUND MARKER 

,Fig. 4 - TYPICAL RF PASS BAND 928 ,049 

With an RF sweep input to the antenna and an 
oscilloscope suitably connected to the mixer grid 
return at the LOOKER POINT shown in Fig. 14, 
the resultant overall RF response, which is a 

combination of the stagger responses in any 
dhannel appears as shown below: 

9281050 

FIG. 5 - TYPICAL OVERALL RESPONSE 

The oscillator employs a modified Colpitts cir-
cuit with one plate of the 616 tuned by the third 
section of the variable condenser. 

In accordance with Fig. 14, the following tuning 
elements are brought out at the top of the tuner 
chassis: 

Hi and Lo band antenna band-pass primary 
tuning trimmers-

1st and 2nd RF plate tuning trimmers 
Oscillator plate tuning trimmer 

The unity coupled, stagger tuned IF amplifier 
stages amplify both video and sound carriers. 
At the video detector stage the video intermedi-
ate frequencies and 4.5 mc beat frequency,which 
is the difference between the picture carrier in-
termediate frequency (26.25 mc) and the sound 
carrier intermediate frequency (21.75)mc), are 
detected and passed onto the two video amplifier 
stages. Note that the 4.5 mc beat still contains 
the FM modulation at this point. 

At the second video amplifier plate, the 4.5 mc 
signal containing the FM carrier is taken off and 
fed to one stage of IF amplification before being 
detected at the FM detector stage. The audio 
frequency signal is then fed through one stage of 
voltage amplification to the power output stage 
and speaker. 

The second video amplifier plate also carries 
the video signal which is fed to the grid of the 
picture tube. 

Automatic gain control voltage is obtained from 
the rectified diode current flowing in the video 
detector stage. This negative voltage which is a 
function of signal level is applied to the grids of 
the 1st RF amplifier in the tuner and to the first 
and second IF amplifier stages to control the 
over-all gain over large variations in received 
signal levels. 

The synchronizing pulses transmitted by the TV 
transmitter are carried along through the IF 
amplifier, video detector and first video ampli-
fier stages where they are separated from the 
video signals by a two stage sync. separator. 

MODEL 102, 
T . e'.100-2 

The output of the second sync. separator is fed 
to the vertical and horizontal oscillators through 
filter networks designed to separate the hori-
zontal and vertical sync. pulses supplied by the 
TV transmitter. 

Vertical synchronizing pulses from the sync. 
separator are applied to the vertical sweep os-
cillator to hold this oscillator in step with the 
scanning equipment at the TV transmitter. The 
vertical sweep oscillator produces a saw-tooth 
voltage which is amplified on a second tube and 
energizes the vertical deflection coils of the 
picture tube. 

Horizontal synchronizing pulses from the sync. 
separator are fed to the horizontal sweep oscil-
lator stage to control closely the horizontal 
sweep rate. 

The horizontal sweep oscillator stage employs a 
twin triode tube, one section of which operates 
as a " saw-tooth" oscillator and the other oper-
ates as a frequency controlling device by con-
trolling the DC bias on the grid of the oscillator 
section. To exercise control over the frequency 
of the sweep oscillator, the control section of 
the twin triode samples the integrated wave form 
of the horizontal oscillator and "kick - back" 
pulse from the secondary of the horizontal output 
transformer as well as the synchronizing pulses 
from the TV transmitter via the sync. separa-
tor. The results of this sampling action pro-
vides control over the horizontal oscillator fre-
quency for the three possible conditions of nor-
mal control, sync. too early, and sync. too late. 

The output of the horizontal oscillator stage is 
amplified by the horizontal amplifier stage and 
coupled to the horizontal deflection coils of the 
picture tube by the horizontal output transform-
er. The output transformer serves the dual pur-
pose of matching the output of the horizontal 
amplifier tube to the horizontal deflection coils 
of the picture tube and supplying high voltage for 
the second anode potential required by the pic-
ture tube. 

The pulses generated in the transformer winding 
are rectified by the high voltage rectifier tube 
which also obtains its filament power from a 
separate winding on this transformer. 

Focusing is accomplished magnetically by a 
combination permanent and electro-magnet. The 
load current of the receiver flows through the 
focusing control and focus coil winding such that 
the amount of focus coil current is controlled by 
the setting of the focus control. Since the focus 
coil contains a permanent magnet, the fields of 
the permanent magnet and focus coil winding 
must work together, hence the lead coding of the 
focus coil winding must be observed. Reversing 
the leads weakens the magnetic field so that fo-
cusing is not possible when this condition exists. 
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PICTURE TUBE INSTALLATION 

DISMANTLING  

Remove the four front panel control knobs by pulling them straight from their shafts. The dual con-

trol knobs must be removed in two pieces, removing the center unit first. 

Remove the back cover. Note that the line cord and half of the interlock connector comes along with 

the back cover. 
Unfasten and remove the speaker to clear the picture tube. Remove the wood screws holding the 

antenna terminal bracket and matching transformer to the cabinet. 

Remove the five chassis bolts holding the receiver chassis in the cabinet and slide the entire 

assembly from the cabinet. 

REMOVING THE PICTURE TUBE  

Read all warning notices on both tube and carton. 

Disconnect the picture tube socket at the base of the picture tube. 

Slip the ion trap from the neck of the picture tube past the picture tube base connector. 

Measure the distance from the front edge of the steel band or front edge of the chassis apron to the 
face of the picture tube. Keep this dimension handy for the installation of the new tube. 

Remove the steel band at the front rim of the picture tube and carefully slip the neck of the picture 
tube out of the focus coil and deflection yoke. If the tube fails to slip out smoothly investigate and 

remove the cause of the trouble. Do no use force. 

INSTALLING THE PICTURE TUBE  

Wrap the dust seal around the front rim of the picture tube and position the tube so that the anode 

contact is located on the left as viewed from the screen. 

Slip the neck of the picture tube through the rear support, deflection yoke, and focus coil and seat the 
tube firmly against the rear support. If it fails to slip into place smoothly, investigate and remove 

the cause of the trouble. Do not force the tube. 

Check the distance from the face of the tube to the front edge of the steel band or chase's apron as 
measured above. If the dimension is off; loosen the two rear support mtg. screws, position the tube 
correctly and fasten the steel band firmly about the rim of the tube. As a second check at this point 
it may be well to slip the chassis into the cabinet to check the installation before proceeding with 

the remaining adjustments. 
Check the rear support. It must seat firmly against the flare of the tube and be securely anchored 
in place by the two rear support mounting screws. Check the spring contact grounding the outer 

coating of the picture tube. A high potential is developed on the outer coating of the tube if this 

contact is faulty. 

The deflection yoke must seat firmly against the flare of the picture tube. Check by loosening the 
single deflection yoke adjusting screw and pushing the deflection yoke forward as far as it will go. 

Take up the slack in the screw temporarily to hold the coil in place. 

Slip the ion trap over the neck of the tube. The arrow points toward the screen of the picture tube. 

Reconnect the picture tube socket and anode connector. 

Make the adjustments outlined under " Television Service Adjustments" before reassembling the 

chassis in the cabinet. 

TELEVISION SERVICE ADJUSTMENTS 
ION TRAP MAGNET ADJUSTMENT  

Turn on the receiver and turn up the brightness control. Set the ion trap for maximum raster bril-
liance, backing off the brightness control adjustment as the maximum point is approached. The ion 
trap must be rotated about the axis of the tube as well as shifted along the neck of the tube to obtain 
the proper setting. The arrow on most ion traps points to the second anode connector when properly 
adjusted, hence a quick initial setting may be made as far as rotation is concerned. 

FOCUS AND BRIGHTNESS CONTROL ADJUSTMENT 

With the brightness control set for slightly above average brilliance and the picture control full 
counter-clockwise, adjust the focus control until the line structure of the raster is clearly visible. 

DEFLECTION 
YOKE 

N. 
FOCUS COIL 

ION TRAP 

KINESCOPE 
SOCKET 

FOCUS COIL 
ADJ 

( 3 SCREWS ) 

STEEL 
BAND 

ANODE 
---- CONTACT 

KINESCOPE 

FIG. 6.- PICTURE TUBE MOUNTING DETAIL 

REAR SUPPORT 

92%1005 

Readjust the ion trap, if necessary, for maximum raster brilliance. The final touches on the focus 
control adjustment should be made with the brightness control at the maximum position with which 
good line focus can be maintained, then back off the setting of the brightness control until the white', 

wide spaced, retrace lines just disappear. 

DEFLECTION YOKE ADJUSTMENT  

If the lines of the raster are not horizontal or square with the escutcheon, loosen the deflection yoke 
adj. screw and rotate the deflection yoke until this condition is obtained. Tighten the adjustment screw. 

PICTURE ADJUSTMENTS  

A test pattern is desirable when making the following adjustments. Maintain normal picture contrast 

and brilliance when making these adjustments. 

FOCUS COIL ADJUSTMENT  

Check the position and appearance of the test pattern. If the test pattern is off center or shadowed at 
the corners (electron beam striking the neck of the tube) set the horizontal centering control in the 
middle of its range and adjust the three focus coil adjusting screws for a centered, evenly illuminated 
raster. Note that the three spring loaded adjustment screws tilt the focus coil to shift the position of 
the raster on the face of the picture tube. Do not turn all three screws up tight, use them to tilt the 

focus coil only. 
It is not necessary to tilt the focus coil excessively. Excessive tilt may snap the neck of the picture 
tube if sufficient force is used. The focus coil may be shifted around the axis of the picture tube, if 
necessary, by loosening the two knurled nuts holding the coil to the mounting plate. The position of 
the focus coil that produces a centered, evenly focused pattern on the face of the tube is the correct 
one. Tighten the nuts after the adjustment has been made. The horizontal centering control may now 

be used as required without having to reset the focus coil position each time. 

A slight adjustment of the ion trap while making the focus coil adjustments may be found effective in 

obtaining the desired results. 

HORIZONTAL OSCILLATOR ADJUSTMENT  

Check the action of the horizontal hold control on the front panel. If the control is excessively off 
center when sync. is established or fails to sync. at all, the horizontal oscillator transformer (See 

Fig. 9) requires adjustment. 

To reset the horizontal transformer, set the horizontal hold control in the center of its range, tune in 
a TV station and sync. the picture by adjusting the bottom screw adjustment on the horizontal oscilla-
tor transformer. Note that the TV station must be carefully tuned for best picture when making this 

adjustment. 
Check the horizontal hold control action on all TV channels and touch up the oscillator transformer 

adjustment if necessary. 

NOTE: The top screw adjustment on the horizontal oscillator transformer has been arbitrarily set at 
its top limit. This adjustment should not be disturbed unless it is obvious that the adjustment 
has been tampered with. If this screw has been turned, reset it to the top limit of its travel. 
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FIG. 7 - REAR CHASSIS VIEW Iltelatf 

HORIZONTAL DRIVE ADJUSTMENT 

Advance the HORIZONTAL DRIVE control (Fig. 7) as far as possible without causing fold over of the 
test pattern. (Vertical white line.) Insufficient horizontal drive will cause low second anode voltage 
with consequent loss of picture brilliance. 

HORIZONTAL LINEARITY ADJUSTMENT 

Set the HORIZONTAL LINEARITY control for a symmetrical pattern from left to right. A slight re-
adjustment of the HORIZONTAL CENTERING control may be necessary when making this adjustment. 

WIDTH ADJUSTMENT 

Set the WIDTH control so that the test pattern fits the horizontal dimension of the picture tube es-
cutcheon. A minor adjustment of the HORIZONTAL CENTERING control may be required to recenter 
the pattern. 

HEIGHT ADJUSTMENT 

Set the HEIGHT control so that the test pattern fits the vertical dimension of the picture tube escut-
cheon. A minor adjustment of the focus coil position may be required to recenter the pattern. 

VERTICAL LINEARITY ADJUSTMENT 

Set the VERT1C AL LINEARITY control for a symmetrical test pattern in the vertical dimension. A 
slight readjust•-•ient of the height control may be required when making this adjustment. 

HORIZONTAL CENTERING ADJUSTMENT  

When the picture is not centered horizontally, adjust the HORIZONTAL CENTERING control until 
the picture is centered left to right. Slight readjustment of the WIDTH control may be necessary. 

FOCUS  

Carefully adjust the receiver for best picture definition and set the picture and brightness controls 
for normal picture brilliance. Adjust the FOCUS control for maximum picture definition watching the 
wedges of the test pattern. An alternate method for focusing consists of switching to an unused TV 
channel and with the brightness control turned up so that the raster is illuminated. Fet the focus 
control for well defined scanning lines. 

POINTER CORD 
ASSY. 

ANTI BACKLASH 
PULLEY DRIVE PULLEY 

CORD LOCKING HOLE 
(CEMENT HERE) 

POINTER SLEEVE PULLEY 

POINTER SLEEVE 

POINTER SLEEVE EX-1.\ 1 

POINTER SLEEVE PULLEY 

FIG. 8 - DIAL DRIVE DETAIL 

SPRING 

DRIVE CORD ASSY. 

MODEL 102, 
)4_0.100-2 

9281047 

RESTRINGING CONDENSER PULLEY DRIVE 

Wrap drive cord assembly 1-1/2 turns on drive pulley (Fig. 8) and slip other end over pulley on 
rotor shaft, keeping prong clip in center of slot, hook one end of spring over cord, and the other end 
over tab on pulley. 

RESTRINGING POINTER PULLEY DRIVE 

With condenser at maximum capacity and hole in pointer sleeve pulley in position shown, press prong 
clip on pointer cord assembly into hole and wrap end of loop around end of condenser rotor shaft 
(Fig. 8.) making certain that cord is seated in groove in rotor shaft. Loop loose end of cord assembly 
over anti- backlash pulley as shown. Apply a drop of "Duco" household cement over cord seated in 
groove in rotor shaft to prevent cord from slipping. 

RESETTING POINTER SLEEVE EXTENSION  

If pointer cord breaks, it may be necessary to reset the pointer 
order to maintain coincidence of pointer and dial escutcheon. 

sleeve ferrule after restringing, in 

1. Tune unit to channel 13 (station or signal generator). 

2. Unsolder pointer sleeve ferrule and rotate until pointer registers on number 13 of dial 
escutcheon. 

3. Solder pointer sleeve extension to pointer sleeve (Fig. 8.). 

TELEVISION ALIGNMENT PROCEDURE 
PRE LIMINARY 

This alignment is an exacting procedure and should be undertaken only when necessary. Before fully. 
deciding that alignment is necessary and before removing the chassis from the customer's house: 

1. Be sure of the antenna installation. 

2. Check all operating controls and adjustments including the station tuning control. 

3. Check reception on all channels 

4. Check tubes by substitution of known good tubes. 

In the repair shop. 

5. Substitute a known good picture tube. 

6. If picture definition is still inadequate, observe the overall IF response curve of the receiver. 
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TEST EQUIPMENT REQUIRED FOR IF ALIGNMENT  

Signal generator covering 4 mc to 30 mc. 
Electronic voltmeter. 

TEST EQUIPMENT REQUIRED FOR TUNER ALIGNMENT 

Sweep Generator 
Oscilloscope 
Electronic Voltmeter 
RF Marker Generator 

Pix IF Marker Generator 
Bias Supply 2-1.5 volt Dry Cells 
IN- 34 Crystal Detector (See Fig. 11.). 

SPECIFICATIONS FOR TUNER TEST EQUIPMENT  

Sweep Generator similar to RCA type WR59A, covering frequencies of 54 to 88 Mc, and 174 to 216 Mc 
with a minimum sweep of 10 Mc in any channel, and a 300-ohm balanced output at least 0.1 volt line 
to line. 

Oscilloscope equivalent in vertical deflection sensitivity to Dumont type 208-B. 

Electronic voltmeter similar to Voltohmyst. 

RF marker generator similar to RCA type WR-39-A. 

Pix IF marker generator may be a crystal controlled oscillator in vicinity of 26.25 Mc. As alter-
nates, either a second WR-39-A or an all wave signal generator of suitable accuracy may be used to 
supply a picture IF marker. 

FM SOUND CHANNEL I-F AMP. ALIGNMENT 

1. Connect the low frequency signal generator output across resistor R-118 in the plate circuit of 
12AU7 VIDEO DET. tube (V-104). This resistor is located at the terminal strip near the tube socket.. 

2. Connect the electronic voltmeter between pin 7 of the 6AL5 FM DET. tube (V-109) and chassis 
ground. 

3. With the signal generator (unmodulated) set at 4.5 mc. set the 4.5 MC LIMITER GRID ADJ. 
(Top side of chassis) and FM DET PRI. ADJ. (Under side of chassis) (See Fig. 9) for maximum d-c 
voltage as measured by the electronic voltmeter. Adjust the limiter grid transformer (T-105) before 
adjusting the f-m detector transformer (T-108) primary. Use just enough signal generator output to 
obtain approximately one volt at the electronic voltmeter. 

4. Connect the electronic voltmeter across the 1000 mmf condenser (C-135) at the output of the 
f-m detector stage and adjust the FM DET. SEC. ADJ. (top side of chassis) of the f-m detector 
transformer (T-108) for the null. 

5. Shift the frequency of the signal generator either side of the 4.5 mc and touch up the FM DET. 
PRI. ADJ. (under side of chassis) for approximately equal peaks. Use just enough signal generator 
output to obtain one volt peaks for the best results. 

6. After completing the alignment procedure and placing the receiver in operation again, carefully 
tune in a TV test pattern and adjust the 4.5 MC TRAP ADJ. for maximum vertical wedge definition. 
This adjustment is located on the under side of the chassis and on the same coil form as the 4.5 MC 
LIMITER GRID ADJ. shown in Fig. 9. 

NOTE - The primary adjustment of T-108, the coarse frequency adjustment of T-111 and the 4.5 
mc trap adjustment may all be made through the plugged holes in the cabinet bottom if desired. 

HORIZONTAL OSC. 
ADJ. (USE COARSE 
ADJUSTMENT ON 
UNDER SIDE OF 
CHASSIS). SEE TEXT. 

FM DET. SEC. ADJ. 
(PRI. ADJ. UNDER 
SIDE OF CHASSIS) 

NV. RECT. 

L.V. RECT 

AUDIO OUTPUT 

AUDIO AMP 

4.5 MC LIMITER GRID ADJ. 

( 4.5 MC TRAP ADJ. UNDER SIDE OF CHASSIS.) 

MOR ZONTAL 
DAMPER AMP 

I X 2 

6AQ5 

6AV6 

1 SYNC AMP 8 2NO VIDEO AMP a VIDEO DET. a 
2ND SYNC SEP ST SYNC SEP 1ST VIDEO AMP 

I 2AUT 12AUT I2AU7 
HORIZONTAL 
OSC. TRANS 

HORIZONTAL 
OSC. 

VERTICAL 
AMP 

FM DEI. ALDO 
TRANS., IF AMP 

6AU6 
FM DET 

VERTICAL 
OSC. 

25.6 MC IFADJ. 

3RD IF AMP 

6AU6 

-CD 24.6 MC IFADJ. 

6AU6 
-c) 

6AU6 

6J6 

68C5 
(6AG5) 

6BC5 
(SAGS) 

-7 

2ND  IF AMP 

23.6 MC IFADJ. 

1ST IF AMP 

24.5 MC IFADJ. 

-PSG/MIXER 

RFAMP 

RF AMP 

TO CONNECT SIGNAL 
GENERATOR FOR I.F 
AMPLIFIER ALIGNMENT 
REMOVE TUNER TUBE 
SHIELD AND CONNECT 
HIGH SIDE OF SIGNAL 
GENERATOR TO A TIGHT 
FITTING TYPE TUBE 
SHIELD OR COPPER 
BRAID SLIPPED OVER 
THE BULB OF THE TIME. 

9201046 

FIG. 9 - TOP VIEW - ALIGNMENT POINTS 

I-F AMPLIFIER ALIGNMENT 

1. Connect the electronic voltmeter across resistor R-118 in the plate circuit of the 12AU7 
VIDEO DET. tube (V-104). This resistor is located on the terminal strip near the tube socket. 

2. Couple the high side of the signal generator to the MIXER tube (V-3) by removing its shield and 
slipping a tight fitting tube shield or length of copper braid over the bulb of the tube and connecting the 
generator lead to it. Connect the ground side of the signal generator to the frame of the tuning unit. 

3. Position the station tuning control at channel 2. 

4. Set the signal generator output (unmodulated) to develop one or two volts at the electronic volt-
meter and adjust the four i-f amplifier coils, according to the following chart, for maximum d-c volt-
age as measured by the electronic voltmeter. Since the first IF stage employs an overcoupled input 
transformer (T-101), it is necessary during the adjustment of this transformer to shunt the winding 
not being aligned with a 1,000 ohm resistor (i.e. shunt the secondary when aligning the primary and 
vice-versa). Readjust the signal generator output as required to maintain the two-volt potential at 
the electronic voltmeter. 

MODEL 102, 
Ch. 549.100-2 
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Signal Generator 
Frequency 

(No Modulation) 

24.5 mc 
23.6 mc 
24.6 mc 
25.6 mc 

I-F AMPLIFIER ALIGNMENT CHART 

Adjustment 
(Refer to Fig. 9) 

Stage 
Adjusted 

24.5 MC IF ADJ. * 
23.6 MC IF ADJ. 
24.6 MC IF ADJ. 
25.6 MC IF ADJ. 

1st IF amp 
2nd IF amp 
3rd IF amp 
Video detector 

* Note - Use 1000 ohm shunt resistor when making this adjustment. 
See step 4 above. 

5. Check the i-f amplifier frequency response by tuning the signal generator from 21 mc through 
26.25 mc and observing the change in d-c voltage at the electronic voltmeter. If the signal generator 
output is set for an electronic voltmeter reading of 1.5 volts at the peak i-f amplifier response, the 
d-c voltage should not drop below one volt between the two peaks normally obtained with this i-f am-
plifier. If the response is unsatisfactory, repeat the procedure or try slight modifications of the 
recommended settings to obtain the desired response. Avoid resonating the coils with the iron core 
at the bottom end of the coil form. (Adjustment screw near limit of its travel). 

If a sweep type signal generator and oscilloscope are available the problem of making the final 
adjustments will be mucheasier. Check the two carrier i-f responses, 21.75 mc and 26.25 mc. The 
21:75 mc response will be approximately 20 db below the peak response (Approx. 0.15 volt) and the 
26.25 mc response will fall approximately 6 db below the peak (Approx. 0.4 volt). Refer to Fig. 10. 

The average i-f amplifier sensitivity, when feeding the signal generator output through the 
receiver as described in step 2, will run approx. 2000 to 5000 microvolts for the one volt d-c peak 
measured at resistor R-118 (receiver's oscillator operating on channel 2). 
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Test Equipment Set Up -With reference to Fig. 11, the following precautions should be taken in 
ing the equipment set up. 

1. The detector circuit should be so constructed as to maintain leads as short as possible. 
nection of the detector circuit to the 1st IF amplifier grid terminal should also be made with 
leads. 

mak-

Con-
short 

2. Shielded leads should be used in making thr following connections to reduce hum and syn-
chronous voltage pick up. 

(a) The lead for observations of the RF response from the scope isolating resistor ( 10,000 
ohms locatea at the tuner LOOKER POINT) to the RF output switch position of the.scope 
switch, 

(b) The connection from the IF detector circuit output to the IF switch position of the scope 
switch. 

(c) The connection from the sweep generator to the horizontal input of the scope. (Use the 
externally generated sweep instead of internal oscilloscope sweep in order to obtain syn-
chronization). 

3. The single pole double throw SCOPE SWITCH should be located at the vertical input terminals 
of the scope. This switching arrangement will permit observation of either the IF response or the 
overall RF response. The aforementioned positions will be referred to in subsequent text as the "IF" 
and "RF" positions respectively. 

4. The marker gencrator coupling condenser should be as small a value as possible to prevent 
any effect on tuner response, but must be large enough to permit easy obs. rvation of markers on 
either the IF response or overall RF response. (Approximately 2 or 3 minf should be satisfactory in 
most cases). 

5. For all tests which are outlined in this text, remove the second IF amplifier tube to prevent 
coupling back from the receiver IF system. 

6. In all of the following tests the oscilloscope vertical gain should be as close to maximum gain 
as possible, consistant with hum and synchronous voltage interference limitations. This precaution 
will allow the use of low levels from the RF sweep generator and increase the visibility of IF and RF 
markers. 

Procedure For Oscillator Alignment - 

OVERTRAVEL CHART FOR OSCILLATOR COVERAGE 

Channel No. Overtravel RF Overtravel Marker Frequency 

13 
7 
6 
2 

+ 1.5 Mc 
- 2.5 Mc 
+ 1.5 Mc 
- 1.0 Mc 

Pix carrier + 1.5 Mc = 212.75 Mc 
Pix carrier - 2.5 Mc = 172.75 Mc 
Pix carrier + 1.5 Mc = 84.75 Mc 
Pix carrier - 1.0 Mc = 54.25 Mc 

Hie Band Osctllator Alternent 

1. Turn range selector of the tuner to the Hi band (counter-clockwise rotation of switch knob), 
rotate variable condenser to minimum capacity (clockwise rotation of tuning shaft), and adjust sweep 
generator for channel 13. 

2. With the scope switch in IF position, adjust scope gain, RF sweep input level, inject required 
IF picture marker (i.e. 26.25 Mc), and an RF overtravel marker of 212.75 Mc. 

3. Adjust OSC. TRIMMER (Fig. 14) so that picture IF marker and 212.75 Mc overtravel markers 
coincide on the IF response characteristic on the scope. 

4. Remove the two self tapping screws used for fastening the tuner shield and slide shield off 
until a point is reached where coils on switch are exposed and accessible. 
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5. Rotate variable condenser to maximum capacity (counter-clockwise) and adjust sweep genera-
tor for channel 7. 

6. Inject RF overtravel markers of 172.75 Mc. 

7. lath a bakelite alignment tool, adjust the spacing of the turns of the HI BAND OSC. COIL 
(Fig. 14) so that Pix IF marker and 175.75 Mc markers coincide. Spreading the coils apart will raise 
the oscillator frequency; squeezing the coils together will lower the frequency.' After adjustment, 
slide shield back into its original position and note any frequency shift of maskers. Slide shield off 
and compensate for the frequency shift by a slight readjustment of the Hi band oscillator coil. Slide 
shield back into original position and note if markers coincide. If they do not, repeat this process 
until proper adjustment is made and markers coincide. 

8. Repeat steps 1 to 7 inclusive until correct oscillator coverage of entire Hi band is obtained. 
Lo Band Oscillator Allénment - 

9. Remove tuner shield completely, turn tuner range selector to Lo hand position (clockwise), 
rotate variable condenser to minimum capacity and adjust sweep generator for channel 6. 

10. Inject Pix IF marker and RF overtravel marker of 84.75 Mc. 

11. With a bakelite alignment tool, adjust LOW BAND OSC. COIL (Fig. 14) so that the Pix IF 
marker and 84.75 Mc marker coincide. 

12. Rotate variable condenser to maximum capacity (counter-clockwise) and adjust sweep genera-
tor for channel 2. 

13. Inject RF overtravel marker 54.25 Mc. 

14. Adjust LOW BAND OSC. SERIES PAD (See Fig. 14)until Pix IF marker and 54.25 Mc marker 
coincide. 

15. Repeat steps 9 to 14 inclusive for satisfactory coverage of entire Lo band. 
Procedure For RF Pass Band Alignment 

FIG. 12 - ACCEPTABLE RE PASS BANDS g 
L_ 2 

Hi Band RF Pass Bands - 

16. Repeat step 1. 

-4 4.5 I.--
MCS 

VIDEO 

30% VALLEY 

SOUND VIDEO SOUND 

OUND VIDEO VIDEO SOUND vIDEO SOUND 

30% ASSYMETRICAL 30% MARKERS 
WITH VALLEY 

17. Replace tuner shield, set scope switch to IF position, and adjust scope gain. 

• 
30% MARKERS 
WITHOUT VALLEY 

18. Inject a Pix IF marker and a channel 13 Pix RF marker (211.2à Mc). 

19. Rotate tuning shaft until Pix IF marker and 211.25 Mc marker coincide on the IF response. 
Do no disturb this setting of the variable condenser for the remainder of alignment of channel 13 RF 
pass band. 

20. Set scope switch to RF, adjust scope gain and turn 1ST RF TRIMMER (Fig. 14) for maximum 
amplitude of first RF amplifier response in the region of the RF Pix marker. 

21. Inject channel 13 sound RF marker (215.75 Mc) and adjust 2ND RF TRIMMER (Fig. 14) for 
maximum amplitude of second RF amplifier response in the vicinity of the RF sound marker. 

22. Repeat steps 20 and 21 until desired pass band is obtained. See Fig. 12 for acceptable RF band 
pass response shapes. 

23. Remove tuner shield as in step 4 and repeat step 5. 

24. Set scope switch to IF position, adjust scope gain, and inject required Pix IF marl r and 
channel 7 Pix RF marker of 175.25 Mc. 

25. Rotate tuning shaft until Pix IF marker and channel 7 RF Pix RF markers coincide in IF 
response. Do not disturb this setting of the variable condenser for remainder of alignment of channel 
7 RF pass band. 

26. Set scope switch to RF position and with a bakelite alignment tool, adjust 1ST RE HI BAND 
COIL (Fig. 14) for maximum amplitude of 1st RF amplifier response in region of the Pix RF marker. 

27. Inject a channel 7 RF sound carrier of 179.75 Mc and adjust 2ND RF HI BAND COIL (Fig. 14) 
for maximum amplitude of 2nd RF amplifier response in the region of the sound RF marker. 

28. Repeat steps 26 and 27 until desired pass band is obtained, consistent with shapes shown in 
Fig. 12. 

29. Repeat steps 16 to 28 inclusive for satisfactory coverage of entire Hi band RF response. 

Lo Band RP Pass Bands - 

30. Repeat step 9 set scope switch to IF position, adjust scope gain, and inject a channel 6 Pix 
RF marker (83.25 Mc). 

31. Rotate tuning shaft until Pix IF marker and 83.25 Mc markers coincide. Do not disturb this 
setting for remainder of channel 6 RF pass band. 

32. Set scope switch to RF position and adjust scope gain. 

33. Adjust 1ST RF LO BAND COIL (Fig. 14) for maximum amplitude of 1st RF amplifier response 
in the region of channel 6 Pix RF marker. 

34. Inject channel 6 sound RF marker of 87.75 Mc and adjust 2ND RF LO BAND COIL (Fig. 14) for 
maximum amplitude of 2nd RF amplifier response in the region of the channel 6 sound RF marker. 

35. Repeat step 32 until desired pass band is obtained in accordance with acceptable RF pass 
bands shown in Fig. 12. 

36. Rotate variable condenser to maximum capacity (counter- clockwise) and adjust sweep genera-
tor for channel 2. 

37. Set scope switch to IF position, adjust scope gain, and inject a channel 2 Pix RF marker 
(55.25 Mc). 

38. Rotate tuning shaft until Pix IF markers and 55.25 Mc markers coincide. Do not disturb this 
variable condenser setting for remainder of alignment of channel 2 RF pass band. 

40. Adjust 1ST RF LO BAND COIL (Fig. 14) for maximum amplitude for 1st RE amplifier re-
sponse in region of channel 2 Pix RF marker. 

41. Inject channel 2 sound RF marker (59.75 Mc) and adjust 2ND RF LO BAND COIL (Fig. 14) for 
maximum amplifier response in region of channel 2 sound RF marker. 

42. Repeat step 40 until desired pass band is obtained in accordance with acceptable RF pass band 
shown in Fig. 12. 

43. Repeat steps 30 to 42 inclusive for satisfactory coverage of entire Lo band RF response. 

Piocedure For Antenna Pass Band Alignment - 

The band pass antenna stages are normally aligned in the factory for minimum standing waves, 
with a wide range sweep oscillator and a delay line. The coupling between the primaries and secon-
dairies are carefully adjusted and in general should not be disturbed. 

Minor corrections of the primary trimmer tuning may be necessary, if they are accidentally or 
otherwise varied after leaving the factory. The procedure for resetting antenna primary trimmers 
is outlined below. 
Hi Band Primary Antenna Trimmpr 4lienment - 

With scope switch in RF position and equipment set for observation of channel 13 RF pass band 
(see step 1) turn HI BAND PRIMARY ANT. TRIMMER screw (counter-clockwise) i.e. to a reduced 
capacity setting. Start turning trimmer screw clockwise (increasing capacity) while observing the 
channel 13 RF pass band amplitude and shape. It will be noticed that the amplitude will increase to a 
certain point and thereafter the shape of the response will change as shown in Fig. 13, indicating the 
antenna to be cutting into the RF pass band. Back out the trimmer screw to a maximum amplitude 
and minimum " cutting- in" position. 
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RF RESPONSE SHOWING 

"CUTTING IN" OF 

ANTENNA WITH 

IMPROPER TUNING 

OF PRIMARY ANTENNA 

TRIMMER TUNING. 

RF RESPONSE 

7 7 WITH PROPER 

SETTING OF 

PRIMARY ANTENNA 

TRIMMER TUNING 

PI X. SOUND 

S221052 

FIG. 13 - EFFECT OF PRIMARY ANTENNA TRIMMER ON RF PASE BAND RESPONSE 

Lo Band Primary Antenna Trimmer Alignment 

Procedure for aligning LO BAND PRIMARY ANT. TRIMMER is the same as outlined for Hi band 
primary antenna trimmer except the tuner should be tuned to channel 6 and adjustment of the Lo band 
antenna primary trimmer screw should be done while observing the RF response characteristic of 

channel 6. 

Final Caution Note -  

Upon completion of tuner alignment, remove crystal detector in 1st IF grid. Replace tuner shield 
and fastening screws, reinsert 2nd IF amplifier tube removed at start of alignment, and check per-

formance of receiver with all available local stations. 
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Tuner Service Notes  

Oscillator Injection Voltage-The oscillator injection voltage is specified as 2 volts minimum with 
normal B+ applied and is measured from the LOOKER POINT (Fig. 14) to ground with a Voltohmyst 
through a 10,000 ohms isolating resistor. In the event of a failure to meet these specifications, it is 
necessary to replace the 6J6 tube. 

Tube Replacement- If the oscillator tube (6J6) is changed, it may be necessary to realign the tuner 
to compensate for the difference in tube characteristics. A slight adjustment of the oscillator trim-
mer (Fig. 14) will correct for any change of tube capacitance. Follow instructions for alignment of 
Hi Band and Lo Band oscillator alignment. Low oscillator injection voltage will reduce conversion 
gain with resulting loss in picture sensitivity. 

If either RF tube is replaced, it may be necessary to realign tuner to compensate for a variation 
af tube characteristics. A slight adjustment of the RF trimmers (Fig. 14) will compensate for this. 
Follow, instructions for alignment of Hi Band and Lo Band RF pass band alignment. 

Variable Condenser 

Do Not Attempt to bend variable condenser plates, as they have been calibrated in the factory on 
special equipment. 
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SCHEMATIC 
LOCATION 

PL- 105 
C-123,152 
C-124,125 
C-119,136,137 
C-139,141,146 
C-153 
C-116 
C-167 
C-113 
C-161,165 
C-118,122 
C - 115,128,151 
C- 11I,117,149,160 
C-129 
*C-145,146 
C-102 
C-110,168 
C-162,171 
C-121,130 
C-134,169 
C-135 
C-172,174,175,183, 

184 
C-101,103,104,105, 

106,107,108,109, 
131,132 

C-164 
C-112 
C-114 
*C-144 
C-183 
C-156 
C-150 

C-138 
C-120,154 
C-157,158,178 
C-126 
C-155 
C-159 
C-133 
C-181 
C-147 

C-142 
C-127 

C-148 
C-180 
L-110,111 
L-112 
L-105 
L-108 
L-101,102,109 
L-103,104 
L-107 
L-106 
R-146,196 
R-151 
R-170,144 
R- 123 
R-148 
R-129,159 
PL- 101 
F-101 

PART 
NUMBER 

M10A300-3 
M46AZ2021 
M46AU5021 
M46AU1037 
M46AY103.1 
M46AU203J 
M46AY203J 
M46AY3531 
M46AU5037 
M46AY5031 
M46AU1047 
M46AY1047 
M46AT2541 
M46AX254J 
M46BR103L6 
M47A160-5 
M47X2OUJO5OM 
M47B20470K5 
M47B20101K5 
M47B20331K5 
M47B20102M5 
M47B20A102M5 

M47A168 

47A216 
M47X20A220K 
M47X20A560M 
M47X15D560K 
M47X20A101M 
M47X20A181M 
M47X20A221M 

M47X20A331M 
M47A20A391M 
M47X20A102M 
M47X35A472M 
M47X35A103K 
M44A361 
45A109 
M45A103 
M45A159 

M45B171 
M45B165 

M45B166 
M45B170 
M53B009 
M53A191 
M51B1159 
M51B1205 
M51A1154 
M51A1155 
M51B1072-1 
M53B195 
M25B710 
M25B711 
M25B861 
M25B790 
M25B712 
M25B874 
M87A1668 
M39A345 
M22D295 
M15A207 
M15B223 
M15C224 
M15A205 
M15C225 

M15B195 

DESCRIPTION 

Anode Connector and Lead Ass'y. 
Capacitor-. 002 Mfd.600 V. 
Capacitor-.005 Mfd-200V. 
Capacitor-.01 MM-200 V. 
Capacitor-.01 Mfd-600 V. 
Capacitor-.02 Mfd-200 V. 
Capacitor-.02 Mfd-600 V. 
Capacitor-.035 Mfd-600 V. 
Capacitor-.05 MM-200 V. 
Capacitor-.05 Mfd-600 V. 
Capacitor-0.1 Mfd-200 V. 
Capacitor-0.1 Mfd-600 V. 
Capacitor-0.25 Mfd-200 V. 
Capacitor-0.25 Mfd-600 V. 
Capacitor-. 01 Mfd-600 V.-Molded 
Capacitor-3.3 Mmfd-Ceramic 
Capacitor-5 Mmfd-Ceramic 
Capacitor-47 Mmfd-Ceramic 
Capacitor-100 Mmfd-Ceramic 
Capacitor-330 Mmfd-Ceramic 
Capacitor- 1,000 Mmfd-Ceramic 
Capacitor- 1,000 Mmfd-Ceramic 

Capacitor-5,000 Mmfd-Ceramic 

REPAIR PARTS LIST SCHEMATIC 
LOCATION 

Capacitor-500 Mmfd-20,000 V.-Standoff 
Capacitor-22 Mmfd-Mica 
Capacitor- 56 Mmfd-Mica 
Capacitor- 56 Mmfd-Mica 
Capacitor- 100 Mmfd-Mica 
Capacitor- 180 Mmfd-Mica 
Capacitor-220 Mmfd-Mica 
Capacitor- 330 Mmfd-Mica 
Capacitor-390 Mmfd-Mica 
Capacitor- 1000 Mmfd-Mica 
Capacitor-4700 Mmfd-Mica 
Capacitor- 10,000 Mmfd-Mica 
Capacitor- Horizontal Drive- Adjustable 
Capacitor-,Electrolytic 5 Mfd-50 V. 
Capacitor-Electrolytic 8 Mfd-475 V. 
Capacitor- Electrolytic 40 Mfd-450 V. 

40 Mfd-450 V. 
Capacitor-Electrolytic 50 Mfd-300 V. 
Capacitor- Electrolytic 50 Mfd-250 V. 

75 Mfd-50 V. 
Capacitor-Electrolytic 60 Mfd-450 V. 
Capacitor- Electrolytic 100 Mfd-10 V. 
Choke-Cabinet antenna 
Choke-Heater 
Chit-Focus 
Coil-Horizontal Linearity Control 
Coil-Video Peaking 
Coil, Video Peaking 
Coil, Width Control 
Coil-Yoke Deflection 
Control- Focus-Horizontal Centering 
Control-Height 
Control-Horizontal/Vertical 
Control-Off-On and Picture 

Control- Vertical Linearity 
Control-Volume-Brightness 
Cord-Line 
Fuse-Line 
Glass-Safety 
Knob-Brightness-Horizontal 
Knob-Channel Selector 
Knob-Indicator 
Knob -Off-On and Picture 
Knob- Range Selector 
Knob-Volume-Vertical 

R-105,110,180 
R-102,108,188 
R-106,109,112,191 
R-141,142 
R-134 
R-111 
R-126,149 
R-104 
R-138,139,166,189 
R-118,133,155 
*R-156,157 
R-114,130,136,178 
R-125 
R-107,152,158 
R-137,153 
R-167 
R-154 
R-173 
R-176 
R-128 
R-117 
R-124,162 
R-131,161,179 
R-190 
R-168 
R-122,127,132,143 
R-135,147 
R-160,163 
R-192 
R-195,202 
R-119 
R-184 
R-172 
*R-175,177 
*R- I69,171 
*R-150 
R-187 
*R-174 
R-183 
R-120 
R-181,182 
R-164 
R-165 

PART 
NUMBER 

M21A101 
M7A172 
MIOA287 
M23X20X470K 
M23X20X101K 
M23X20X151K 
M23X20X561K 
M23X20X222K 
M23X20X332K 
M23X20X472K 
MP3X20X562K 
M23X20X822K 
M23X20X103K 
M23X20X103J 
M23X20X223K 
M23X20X273K 
M23X20X333K 
M23X20X473K 
M23X20X823K 
M23X20X104M 
M23X20X124M 
M23X20X154M 
M23X20X184M 
M23X20X224K 
M23X20X334K 
M23X20X474M 
M23X20X564K 
M23X20X824M 
M23X20X105K 
M23X20X225M 
M23X20X4757 
M23X30X330K 
M23X30X391K 
M23X30X222M 
M23X30X103K 
M23X30X183K 
M23X3OBF124J 
M23X3OBF154K 
M23X3OBF105K 
M23X30X105M 
M23X3OBF275K 
M23X40X101K 
M23X40X472K 
M23X40X393K 
M24BG103E 
M24BH201E 
M6A348 

SO- 101 MIOA286 
M6A340 
M6A343 
M6B334 
M6B296 
M6A339 

TS-101 M88A381 
LS-101 M85C101 

M75A170 
M76B558 
M16C163 
M51B1179 
M55C134 
M51B1153 
M55C144 
M50B458 
M50A431 
M52C196 
M50B406 
M50A432 
M55B115 
M55A128 
M1C945 

Use exact replacement part only. 

T-109 
T-111 
T-112 
T-101 
T-102,103,104 
T-110 
T-108 
T-105 
T-106 
T-107 

DISCRIPTION 

Magnet-Ion Trap 
Mask-Escutcheon 
Plug-Speaker (Includes SO-102) 
Resistor-47 Ohms- 1/2 watt. 
Resistor-100 Ohms-1/2 watt. 
Resistor- 150 Ohms-1/2 watt. 
Reststor-560 Ohms- 1/2 watt. 
Resistor-2200 Ohms-I/2 watt. 
Resistor-3300 Ohms- 1/2 watt 
Resistor-4700 Ohms-1/2 watt 
Resistor- 5600 Ohms-1/2 watt 
Resistor-8200 Ohms-1/2 watt 
Resistor- 10,000 Ohms- 1/2 watt 
Resistor-10,000 Ohms-1/2 watt 
Resistor-22,000 Ohms- 1/2 watt 
Resistor-27,000 Ohms- 1/2 watt 
Resistor- 33,000 Ohms- 1/2 watt 
Resistor-47,000 Ohms- 1/2 watt 
Resistor-82,000 Ohms- 1/2 watt 
Resistor- 100,000 Ohms-1/2 watt 
Résistor-120,000 Ohms- 1/2 watt 
Resistor-150,000 Ohms-1/2 watt 
Resistor- 180,000 Ohms-1/2 watt 
Resistor- 220,000 Ohms- 1/2 watt 
Resistor-330,000 Ohms- 1/2 watt 
Resistor-470,000 Ohms- 1/2 watt 
Resistor- 560,000 Ohms-1/2 watt 
Resistor-820,000 Ohms-1/2 watt 
Resistor-1 Megohm-1/2 watt 
Resistor-2.2 Megohm-1/2 watt 
Resistor-4.7 Megohm-1/2 watt 
Resistor-33 Ohms-1 watt 
Resistor-390 Ohms-1 watt 
Resistor-2200 Ohms-1 watt 
Resistor- 10,000 Ohms-1 watt 
Resistor- 18,000 Ohms-1 watt 
Resistor- 120,000 Ohms-1 watt 
Resistor- 150,000 Ohms-1 watt 
Resistor-1 Megohm-1 watt 
Resistor-1 Megohm-1 watt 
Resistor-2.7 Megohm-1 watt, 
Resistor- 100 Ohms-2 watts 
Resistor-4700 Ohms-2 watts 
Resistor- 39,000 Ohms - 2 watts 
Resistor-10,000 Ohms- 10 watts Wirewound 
Resistor-200 Ohms-20 watts Wirewound 
Socket-Picture Tube 
Socket-2 Prong AC 
Socket-Tube-7 Prong-Miniature-Wafer 
Socket-Tube-9 Prong-Miniature-Molded 
Socket-Tube-9 Prong-Miniature-Wafer 
Socket-Tube-8 Prong-Octal-Molded 
Socket-Tube-8 Prong-Octal-Wafer 
Strip-Antenna 
Speaker Assembly 
Spring-Focus Coil Mtg. 
Strap-Picture Tube Mtg. 
Strap- Dust Seal 
Transformer-Antenna Matching 
Transformer-Audio Output 
Transformer-Horizontal Oscillator 
Transformer-Horizontal Output 
Transformer-lst IF Amplifier 
Transformer-IF Amplifier 
Transformer-60 Cycles-Power 
Transformer-Sound Disc. 
Transformer-4.5 MC Trap 
Transformer-Vertical Oscillator 
Transformer-Vertical Output 
Tuning Unit Ass'y. Complete 

:.C.EL 102, 
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SPECIFICATIONS 

9 2XI 033 

TUNER INPUT 
300 ONMS 

ALIGNMENT 

MODEL 138, 
549.100-

If alignment of the television receiver 549.100-3 follows the procedure given in 57 RL 546 Supplement 
4 except that the 2nd IF amplifier stage input transformer (T-102) should be aligned at 23.4 Mc and 
not 23.6 Mc. 

After the sound and video alignment have been completed, it will be necessary to adjust L-113 (Top 
side of chassis)located electrically in the output of V-101, the 1st IF amplifier. Connect the electronic 
voltmeter across resistor R-118 and couple the high side of the signal generator to the MIXER tube 
(V-3) in the same manner as for IF amplifier alignment. With the signal generator set at 21.75 adjust 
L-113 for minimum voltage at R-118. It may be necessary to retune T-102 because of its interaction 
with L-113. Alternate "touching up" of both L-113 and T-102 will bring them into correct adjustment. 

TUBE REPLACEMENT 
A 5U4G has been sübstituted for a 5V4G as the low voltage rectifier to allow for increased B plus 
voltage. The socket has been mounted below chassis level to allow ample clearance for the top of the 
tube. The tube may still be replaced without removing the chassis from the cabinet. 

SIA 

POWER SUPPLY 
All models operate from a 105-125 volts 60 cycle AC source unless otherwise specified. Power 
consumption 200 watts. 
FREQUENCY RANGE 
For chassis 549.100-3 refer to 57 RL 546 Supplement 4. For cnassis 101.831-1 refer to 57 RL 474. 

ANTENNA EQUIPMENT 
The antenna connections for the television receiver chassis and the AM/FM receiver chassis are 
brought out to separate terminal boards. For details on the television chassis antenna terminal 
board arrangement refer to 57 RL 546 Supplement 4. 
The cabinet antenna system for the AM/FM receiver unit consists of a loop for the broadcast band 
and a folded-doublet type antenna mounted on the rear of the cabinet for shortwave and FM band 
reception. The receiver is shipped with the doublet antenna connected to terminals "D-D" on the 
antenna terminal board. When installing the receiver, it may be necessary to rotate the limp slightly 
to avoid the customary null effects on the broadcast band produced by loop type receivers. 

In areas where an outdoor antenna is required for broadcast reception, connect a length of wire to 
terminal "A" and if desired a ground wire to terminal "G". If an outdoor FM antenna is required, 
disconnect the FM cabinet antenna leads from terminals "D-D" and connect the outdoor FM antenna 
lead-in wires to these terminals. 
TUBES 
For chassis 549.100-1 refer to 57 RL 546 Supplement 4. Note that the rectifier has been replaced by 
a 5U4G. 
For chassis 101.831-1 refer to 57 RL 474. Note that the rectifier tube 5U4G listed in 57 RL 474 has 
been replaced with a type 5V4G because of space limitations. (No socket wiring changes required.) 

SERVICE INFORMATION 
The following section covers differences in service data existing between the 549.100-2 and 549.100-3 
television receiver chassis. Hence service information not mentioned below is given in 57 RI, 546 
Supplement 4 which was written for the 549.100-2 chassis. 
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NOTE - CAPACITOR VALUES ARE IN MMF UNLESS 

OTHERWISE SPECIFIED 

RESISTOR VALUES ARE IN OHMS Et 1/2 WATT 

RATING UNLESS OTHERWISE SPECIFIED. 

ALL READINGS SHOWN ARE DC UNLESS OTHERWISE SPECIFIED 

ALL VOLTAGES ARE MEASURED BETWEEN TUBE SOCKET TERMINALS 

& CHASSIS WITH ZERO SIGNAL INPUT 

LINE VOLTAGE 117 v AC. 

VOLTAGES SHOWN WERE MEASURED WITH AN ELECTRONIC VOLTMETER. 
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REPAIR PARTS LIST 
Listed below are the cabinet and chassis parts that are different from those shown in 57 RL 546 
Supplement 4. Except for parts listed below refer to the RL's covering the chassis 549.100-2 

SCHEMATIC PART 
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LOCATION 
C-185 
C-135,172,174, 

175,184,186 
L-108 
L-113 
R-144,170 
R-123 

NUMBER 
M47A160-4 
M47B20102M5 

M51B1232 
M51B1231 
M2513861 
M25B791 
M87A1626 

M7D153 

DESCRIPTION 
Capacitor- 2.2 Mmfd-Ceramic 
Capacitor- 1000 Mmfd-Ceramic 

Coil-Horizontal Linearity Control 
Coil-21.75 MC Trap 
Control- Vertical-Horizontal 
Control-Off-On and Picture 
Cord-Power Connector for AM/FM 
Receiver 

Escutcheon-AM/FM Receiver * Use exact replaceable part only 
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Glass - Safety 
Knob -AM/FM Receiver 
Loop - Antenna 
Plug (4 Prong)-AM/FM Receiver 
Connector 

Resistor-820,000 ohms - 1 watt 
Resistor- 1000 ohms - 2 watts 
Resistor-8200 ohms- 10 watts-Wirewound 
Resistor-25,000-10 watts-Wirewound 
Crystal Cartridge-Phono Pick up 
(includes needle). 

Tone Arm (Phono) 
Tone Arm Support (Phono) 
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MODEL 133, 
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INDEX 

PAGE 

ALIGNMENT INSTRUCTIONS ..  4 
PARTS LIST   6 
SCHEMATIC .   7,8 

SPECIFICATIONS   1 

POWER SUPPLY 

I.F. CIRCUIT 

R.F. STAGE 
I.F. STAGES 

I.F. FREQ. 

1-6CB6 
OR 
6BC5 R.F. Amplifier Tube 1-6CB6 
OR 
6AG5 

1-6CB6 
OR 
6BC5 Modulator Tube 
OR 
6AG5 

1-6C4 Oscillator Tube 

3-6AG5 Video I.F. Amplifier 
Tube I-6AL5 

PAGE THE PHOTO BELOW IDENTIFIES THE CONTROLS ON FRONT OF CABINET AND SHOWS THE FUNCTION OF EACH CONTROL. 
TOP VIEW — TUBE LAYOUT. .  5 
TRIMMER LOCATIONS 5 
TROUBLESHOOTING.   2 

VOLTAGE MEASUREMENTS . .   

WAVEFORMS .  

The " Contrast" and " Brightness" controls may be adjusted 
at any time there is picture or test pattern on the air. Be-

cause it is easier to adjust the controls with a test pattern picture, 
7 television stations usually telecast a pattern before the beginning 
8 of and sometimes between, the regularly scheduled programs. 

The test pattern, used below to illustrate "Correct Pattern," 

ELECTRICAL SPECIFICATIONS 
110 to 120 Volt, 60 Cycle A.C. 
225 Watts 

Inter-Carrier Sound 
One 

Three "Combined Picture and 
Sound" and one "Sound" 

21.0 M.C. Sound Carrier 
25.5 M.C. Video Carrier 

4.5 M.C. Inter-Carrier Sound 

TUBE COMPLEMENT 
1-6AL5 Video Detector Tube 

Video Amplifier Tube 

1-6AU6 Sound I.F. Amplifier 

1-6T8 

1-6K6GT 

1-12AU7 

John F. Rider 

Tube 

Sound Detector and Audio 
Amplifier Tube 

Audio Output Tube 

Sync Separator, D.C. 
Restorer and Phase 
Splitter Tube 

Phase Detector Tube 

Channels 2-13, inclusive 
3.2 Ohm at 400 Cycles 
Undistorted 2.2 Watts 

Maximum 4.0 Watts 
300 Ohms Balanced 

TUNING RANGE 
VOICE COIL IMPEDANCE 
POWER OUTPUT 

ANTENNA INPUT 

1-6SN7GT Horizontal Oscillator 
Tube 

1-6BQ6GT Horizontal Output Tube 
1-1X2A H.V. Rectifier Tube 

1-6W4GT Damper Rectifier Tube 

1-6K6GT Vertical Oscillator Tube 
1-6S4 

OR Vertical Amplifier Tube 
6K6GT 

1-5U4G Power Rectifier Tube 
1-16RP4 

OR Picture Tube 
16KP4 

"Too Light Pattern" and "Too Much Con ,t Pattern" is one 
telecast by a station for this purpose. Wh ne type of pattern 
will vary in design and appearance with st ..ons, its purpose is 

the same— to permit the television owner to adjust the controls 
before the start of the regular program. 

CORRECTLY ADJUSTED PIC-

TURE AND PATTERN: Note that 
when the receiver is correctly ad-

justed, the pattern is clear and 
steady and in the center of the 

screen with five distinct shades— 
black, dark gray, medium gray, 
light gray and white. 

When picture is TOO LIGHT 
and/or has retrace lines, adjust 

BRIGHTNESS CONTROL. A slight 
readjustment of the Contrast Con-
trol may also be necessary. 

NOTE: When the control is turn-
ed to the right, the picture will 
balloon, that is, become larger. 

Se. 

• 46. -

BRIGHTNESS 

"OFF-ON-VOLUME" control knob: lo turn re-
ceiver on, turn knob clockwise. To turn receiver 
off, turn knob to left until click is heard. 
Use this knob to adjust volume to desired level. 

' OFF•ON-VOLUME" 

CONTRAST 

CHANNEL SELECTOR 

If picture has TOO MUCH CON-
TRAST as shown, adjust CON-
TRAST CONTROL to show less 
contrast. A slight readjustment 
of the Brightness Control may 
also be necessary. 

CAUTION: If the control is turned 
too far to the right, picture may 
become distorted and/or a buzz-
ing sound may be heard. Always 
adjust below this point. 

TURN CHANNEL SELECTOR KNOB to desired 
channel. 
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SUBJECT: ELIMINATING SEMI-CIRCULAR SHADOW AROUND CORNER OF PATTERN  

REASON: Metal ring inside Focus Magnet shifting position during shipment. 

REMEDY: 1. Adjust the HEX STUD,.located to the left of the focus 
ment screw, with a circular motion until semi-circular shadow is 
ated. 

adjust-
elimin-

NOTE: The HEX STUD should be adjusted with a brass, copper, or a non-
magnetic tool. 

2. Adjust ION TRAP for maximum brightness. 

CAUTION: DO NOT USE ION TRAP TO ELIMINATE SEMI-CIRCULAR SHADOW AROUND 
CORNER OF PATTERN, IF BY SO DOING THE INTENSITY OF THE RASTER IS DECREASED. 

If necessary, after completing the above procedures, re-center picture 
withh the centering controls on the back of the chassis. DO NOT USE THE 
HORIZONTAL HOLD CONTROL TO CENTER PICTURE. 

SURJECT: FOLD OVER ON LEFT HAND SIDE OF PICTURE - SHOWING UP AS EITHER A 
WRITE POINTING TOWARDS THE CENTER OF THE PICTURE OR A FAINT MILKY-
WHITE AREA EXTENDING BETWEEN THE LEFT HAND EDGE AND CENTER OF THE PICTURE. 

nEASON: Horizontal hold control out of adjustment. The extent of the area 
covered by fold-over depends upon the setting of the horizontal Hold 

Control. 

REMEDY: 1. Turn the Horizontal Centering Control until the left hand edge 

-57—t-1-7 picture becomes visible. 

REAR PANEL CONTROL ADJUSTMENTS 

Normally, after the receiver has been properly installed, only 
the front panel controls need be adjusted by the owner. 
ONLY when the picture is too high or too low or too far to 
the right or left on the screen, or does not stay locked in the 
center of the screen, or is egg-shaped or very fuzzy, will it 
be necessary to adjust one of the rear controls. 
If you experience a poor quality television picture, do not im-
mediately assume that the difficulty is in your receiver. The 
cause may be due to temporary station transmitter difficulties. 
If a poor picture is noticed when a motion picture is being 
telecast, the difficulty may be due to the quality of the filin be-
ing used by the station. Turn the "Channel Selector" knob to 
a different television station or wait until the end of the movie 
program. If there is no noticeable improvement in the picture. 
then adjustment of one or more of the controls on the back of 
the cabinet may be necessary. 
Before adjusting any of the rear controls, study the picture 
you are receiving and compare it with one of the illustrative 
patterns having similar characteristics. If you find one 
similar to the picture you are receiving, ADJUST ONLY THE 
CONTROL INDICATED AS THE ONE TO BE USED to 
correct that particular type of mis-adjustment. 
By placing a mirror in front of the cabinet it is possible to ad-
just the required control and still look at the screen while 
making the adjustment. Turn the proper control slowly to the 
right or left until the picture is centered on the screen, stops 
rolling, becomes clear, etc. 

MODELS 1U420, 111423, 
111424, 420B, 423. )4_2 

2. Adjust the HORIZONTAL HOLD CONTROL TO THE POINT WHERE the fold-
over just disappears. If the extreme top of the picture starts bending 
or jitter is noticed then adjust HORIZONTAL HOLD CONTROL for minimum fold-
over with acceptable stability. To find this setting it may be necessary 
to readjust the HORIZONTAL LOCK CONTROL. 

3. Center picture with HORIZONTAL CENTERING CONTROL-DO NOT AT ANY 
TIME USE THE HORIZONTAL HOLD CONTROL TO CENTER PICTURE. 

DON'T DISTURB THE REAR PANEL CONTROLS UNNECESSARILY— IF THE PICTURE 15 GOOD LEAVE THEM ALONE. 

IMPORTANT: Interference caused by electrical equipment, flashing signs, auto ignition systems, electric razors 
and medical short-wave diathermy machines may cause white streaks or herringbone bands across the pic-
ture. Aircraft in the immediate vicinity can cause fluctuation in sound volume and picture brightness. Double 
images on the screen can be caused by reflections from buildings, mountains. etc. NONE OF THESE DISTURB-

ANCES CAN BE ELIMINATED BY ADJUSTMENT OF THE FRONT OR REAR CONTROLS. Illustrations of these types of 
disturbances are shown in " Interference Patterns" 

HORIZONTAL 

CENTERING 

IF PATTERN IS TOO FAR TO THE 
RIGHT OR LEFT ON SCREEN, adjust 
HORIZONTAL CENTERING CONTROL to 
move pattern either right or left. 

IF PATTERN IS TOO HIGH OR TOO 
LOW ON SCREEN, adjust VERTICAL 
CENTERING CONTROL to move pattern 
either up or down 

IF PATTERN continuously breaks up in 
horizontal direction (LEFT TO RIGHT) 
ACROSS SCREEN. adjust HORIZONTAL 
HOLD CONTROL to bring pattern to sta-
tionary position on screen. 

HORIZONTAL 

SIZE 
VERTICAL 
CENTERING 

A 

HORIZONTAL 

HOLD 

IF PATTERN is egg- shaped in vertical di-
rection ( flat on top). adjust VERTICAL 
LINEARITY CONTROL to make pattern 
round. 
NOTE: If. after this adjustment. circle is 
round but is too small or too large, a slight 
adjustment of the VERTICAL SIZE will 
be necessary to make circle fit on screen 
properly. 

VERTICAL 

LINEARITY 

IF PATTERN extends over the right and left 
edge of the screen, adjust HORIZONTAL SIZE 
CONTROL to make circle fit on screen. 

IF PATTERN extends over top and bottom 
of screen ( too large) or is too small, in a 
vertical direction, adjust VERTICAL SIZE to 
make circle fit on screen. 
NOTE: If, after this adjustment, circle is 
not uniformly round, a slight adjustment of 
the VERTICAL LINEARITY CONTROL may 
be necessary. 

VERTICAL 

SIZE 

VERTICAL 

HOLD 

IF PATTERN continuously rolls across screen 
in vertical direction ( up or down) ADJUST 
VERTICAL HOLD CONTROL so that pattern 
stops rolling and remains stationary on semen. 

NOTE: IF PATTERN IS FUZZY, insert a screwdriver ( non-magnetic preferably) into the hole in the cap on the cabinet back and adjust FOCUS CONTROL SCREW for sharpest definition. 
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SERVICE NOTES 
HIGH VOLTAGE WARNING 

This television receiver contains high voltages which are dangerous to life or may result in serious burns. Never operate 
or service the receiver outside of the cabinet or with the high voltage shield cover removed until all the safety precau-
tions necessary for working with high voltage equipment have been observed. 

PICTURE TUBE 

HANDLING PRECAUTION 

Shatterproof goggles and heavy gloves must be worn by individuals while handling or installing the picture tube into 
the receiver. The picture tube encloses a high vacuum and is subjected to excessive air pressure. HANDLE WITH EX-
TREME CARE-do not strike or scratch the tube nor subject it to more than moderate pressure when inserting into or 
removing from its socket. Breakage and the resulting implosion may result in damage to property or injury to an 
individual. 
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CHECKING CHANNEL ADJUSTMENTS 
WHILE EACH RECEIVER IS CORRECTLY ALIGNED 
AT THE FACTORY, ROUGH HANDLING in transit, age-
ing, drift, etc., MAY THROW THE RECEIVER OFF, so we 
suggest that the proper oscillator trimmers and the discrimina-
tor secondary adjustment-be checked for correct adjustment 
with a transmitted television station pattern, in the customer's 
home at the time of installation. Be sure to have the set oper-
ating for one-half to one hour before making these adjustment 
checks. 

TO CHECK OSCILLATOR TRIMMER ADJUSTMENTS: 
(A) Remove the Channel Switch Knob and Contrast Con-

trol Knob. This will expose the Oscillator Trimmer 
adjustment screws located around the Channel Selec-
tor Switch Shaft. 

The channel number is marked alongside of each 
Oscillator Trimmer adjustment screw. 

The extra adjustment screw located above the Channel 
13 adjustment screw is to be used only in case there 
is not enough range to any oscillator adjustment screw 
in the Channel 7 to 13 range. If this screw is touched, 
then all channels from 7 to 13 will have to be re-
checked. 

(B) Turn receiver Channel Selector Switch to channel on 
which TV station is transmitting its modulated test 
pattern and adjust "Contrast" and "Brightness" con-
trol for best definition of pattern. IMPORTANT-
There are 14 positions on the Channel Selector Switch. 
The MAXIMUM RIGHT and LEFT positions are NOT 
USED. 

(C) Turn proper Oscillator Trimmer adjustment *Screw 
clockwise until sound appears on pattern-indicated 
by bars across pattern and/or the lower vertical lines 
in pattern becoming wavy-then turn SAME Oscilla-
tor Trimmer adjustment screw counter-clockwise just 
to the point where the sound bars and/or wavy lines 
in pattern disappear. 

IF STATION BUZZ is excessive and is NOT DUE to "Con-
trast" control being too far advanced in clockwise direction, 
adjust Discriminator Secondary adjustment screw for MINI-
MUM buzz. MAKE SURE THAT THIS POSITION IS BE-
TWEEN the two MAXIMUM buzz peaks that will be noticed 
when adjusting screw is turned to the right and left of the 
MINIMUM buzz position. This screw is located on top of the 
Discriminator Coil Shield Can which is mounted between 6T8 
Sound Detector tube and 6AU6 Sound I.F. Amplifier tube. 

RADIO FREQUENCY RANGES 

Channel Channel Picture Carrier Sound Carrier 
Number Freq. ( Mc) Freq. ( Me) Freq. ( Mt) 

2 54-60 55.25 59.75 
3 60-66 61.25 65.75 
4 66-72 67.25 71.25 
5 76-82 77.25 81.75 
6 82-88 83.25 87.75 
7 174-180 175.25 179.75 
8 180-186 181.25 185.75 
9 186-192 187.25 191.75 

10 192-198 193.25 197.75 
11 198-204 199.25 203.75 
12 204-210 205.25 209.75 
13 210-216 211.25 215.75 

FIG. I 

MODELS 1U4.20, 1U42 
11'14_24, 42op, 14_23, 
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ALIGNMENT CURVES 

PICTURE PIP 
6DB 

50% DOWN SOUND PIP 
26DB 

95% DOWN 

PICTURE OVERALL RESPONSE CURVE 

WITH PICTURE AND SOUND CARRIER 

MARKER PIPS. 

PICTURE PIP 
25.5 MC. 

FIG. 2 

SOUND PIP 
21.0 MC. 

PICTURE I.F. RESPONSE CURVE WITH 
PICTURE AND SOUND CARRIER 
MARKER PIPS. 

FIG. 3 

Required equipment: 

VACUUM TUBE VOLTMETER having a 5 volt and a 10 
volt range. 

ALIGNMENT TABLE 
SIGNAL GENERATOR supplying 4.5 M.C. (within 
.25%), 20 to 30 M.C. and 50 to 216 M.C. (within I%) 
signals. 
MODULATOR TUBE ADAPTER (Part No. AD6AG5) 
using 11/2 volt battery as shown in Figure 7. 

DISCRIMINATOR AND SOUND IF ALIGNMENT 

MODELS 1U420, 1U42 
1U42L, 420B, 423, 

SWEEP GENERATOR capable of covering 20 to 30 

M.C. and 50 to 216 M.C. with a 10 M.C. sweep. 

4.5 VOLT "A" BATTERY to provide fixed bias during 
video I.F. alignment. 

Step 
No. 

Connect Signal Signal Gen. 
Generator to Freq. MC 

Connect Sweep 
Generator to 

Sweep Gen. 
Freq. MC 

Connect 
Oscilloscope to 

Connect Miscellaneous Connections 
Voltmeter to and Instructions Adjust 

I In series with .01 Mfd. 
to junction of L-5 and 

C-20. See Fig. 5 

4.5 Not used Not used Meter on 5 volt scale and In series with 47.000 
ohm resistor and across 1 maintain 3 volt reading 

C-39. See Fig. 5 I 

T-6 (top) and T-7 (bot. 
tom) for max. on meter. 

See Figs. 4 and 5 

2 In series with .01 Mfd. 
to junction of L-5 and 

C-20. See Fig. 5 

4.5 Not used Not used Meter on 10 volt scale Center of R- I4 and R-23 
and to tie lug strip end 

of R-33. See Fig. 5 

T-7 (top) for zero on 
meter. See Fig. 4 

NOTE I: For minimum bun always ad'ust T-7 adjustment screw with the sound carrier of a TV station. 

PICTURE I-F ALIGNMENT 
Step 
No. 

3 

Connect Signal 
Generator to 

Adapter and connect 
adapter to pin 1 on 
Mod. Tube. See Fig. 7 

Signal Gen. I Connect Sweep Sweep Gen. 
Freq. MC  Generator to Channel  

25.75 Not used 

4 Adapter and connect 
adapter to pin 1 on 
Mod. Tube. See Fig. 7 

24.9 Not used 

5 
Adapter and connect 
adapter to pin ±.- 1 on 
Mod. Tube. See Fig. 7 

23.4 Not used 

Connect 
Oscilloscope to 

Not used 

Connect 
Voltmeter to 

In series with 47,000 ohm 
resistor and across R-43 
diode load. See Fig. 5. 
Contrast control at min-

imum position. 

In series with 47.000 ohm 
resistor and across R-43 
diode load. See Fig. 5. 
Contrast control at min-

imum position. 

In series with 47,000 ohm 
resistor and across R-43 
diode load. See Fig. 5. 
Contrast control at min-

imum position. 

Miscellaneous Connections 
and Instructions 

Connect a 4.5 volt battery, posi-
tive side to ground, across C-44. 

Meter on 5 volt scale and main-
tain I volt reading. 

Not used 

Not used 

Connect a 4.5 volt battery, posi-
tive side to ground, across C-44. 

Meter on 5 volt scale and main-
tain I volt reading. 

Connect a 4.5 volt battery, posi-
tive side to ground, across C-44. 

Meter on 5 volt scale and main-
tain I volt reading. 

Adjust   

T-5 for maximum read-
ing. See Fig. 4 

T-3 for maximum read-
ing. See Fig. 4 

T-4 and T-2 for maximum 
reading. See Fig.% 

NOTE 2: For visual check of I.F. curve (see fig. 3) 

Step 
No. 

6 

connect Sweep Generator to adapter and Oscilloscope across R-43. 

PICTURE R-F OSCILLATOR ADJUSTMENT - VISUAL 
Connect Signal 
Generator to 

Loosely couple +o 
sweep Gen. leads 

Signal Gen. 
Freq. MC  

55.25 see 
fig. I 

Connect Sweep 
Generator to 

300 ohm ant. 
terminals 

7 

8 

Loosely couple to 
sweep Gen. leads 

59.75 see 
fig. 1 

300 ohm ant. 
terminals 

Sweep Gen. 
Channel  

2 

Connect 
Oscilloscope to  

A C.&05S R-43 diode 
load. See Fig. 5 

Connect 
Voltmeter to 
Not used 

Miscellaneous Connections 
and Instructions 

Channel switch on channel 2 
Adjust Sig. Gen, output for 
min. distortion of sweep 

curve 

2 Across R-43 diode 
load. See Fig. 5 

Repeat Steps 6 and 7 to Align Channels 3 to 13 Using Correct Frequency (See 
Fig. I) and Oscillator Trimmer for  Each Channel Being Aligned  

Not used Check pip. Should be 26DB 
(95%) down on opposite 
side  of curve. See Fig. 2 

Adjust 

#2 trimmer (fig. 6) so that 
marker pip is 6 DB (50%) 
down from top of curve. 

See Fig. 2  
Repeat step 5 if pip po-

sition is not correct 

NOTE 3: This trimmer (see fig. 6) is to be used only in case there is not enough range to any oscillator screw from channels 7 to 13. If this screw is touched, then all channels from 
7 to 13 will have to be rechecked. If insufficient range is still encountered, proceed as outlined in Note 4. 

NOTE 4: Oscillator Padder adjustment screw (see fig. 6) should be used when there is not enough range to any one oscillator trimmer. Adjusting the Padder will necessitate 
the realignment of all the Oscillator Trimmers. 

PICTURE R-F OSCILLATOR ADJUSTMENT - ALTERNATE (USING T.V. STATION TEST PATTERN) 
Step C t Signal 
No. Generator to  

9 

10 

Not used 

Signal Gen. Connect Sweep Sweep Gen. Connect Connect Miscellaneous Connections 
Freq. MC  Generator to Freq. MC Oscilloscope to Voltmeter to and Instructions 

Not used Not used 
Adjust 

Not used Turn channel switch to 
channel needing alignment 

REPEAT STEP 9 FOR ANY OTHER CHANNELS  NEEDING ALIGNMENT 

Proper osc. trimmer clockwise 
until sound bars appear on 
pattern; then 1. ack-off trimmer , 
until sound bars disappear and 
best resolution is obtained. 

See Fig. 6 
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TRIMMER LOCATION AND ALIGNMENT EQUIPMENT CONNECTION POINTS 

HORIZONTAL HOLD 
CONTROL ADJUSTMENT 

The setting of the HORIZONTAL HOW CONTROL is very 
important. Improper setting will pewit in fold owe, on the left 
hand tide of the picture—this will thow up either as a white > 
pointing in towordr the cent, cf F!Llure e• • 'aim! realty 
twee .fending between the left lund edge end co.,.. of tke 
picture. Se ertent of Ike area covered depending upon the 
setting of the Horizontal Hold Control. 

TO SET THE HORIZONTAL HOLD CONTROL PROPERLY, 

I. Turn the HORIZONTAL CENTERING CONTROL until the 
left hand edge of If.. picture becomes visible. 

1. Adjust the HORIZONTAL HOLD CONTROL le the point 
where the fold over just disappeert. If the ertreme top of 
the picture   bending or jitter is noticed then •djult 
HORIZONTAL HOLD CONTROL for minimum fold over 
with ecceptable stability To Eiii• 1Iiir setting it may be 
net eeeee y to readjust the HORIZONTAL LOCK CONTROL. 

S, C eeeee picture with HORIZONTAL CENTERING CON-
TROL—DO NOT USE THE HORIZONTAL HOLD CON-
TROL TO CENTER PICTURE. 

STRAIGHTENING TILTED PATTERN 
If pattern is tilted on screen. adjust Deflection `foie position by 

I. Looser, yoke-locking screw (Al  

2. Straighten pattern on tcreen by sliding locking screw to right 
or left. 

3. Lod yoke in proper position by firmly tightening tcrew 

VERTICAL AND 
HORIZONTAL CENTERING 

If pattern it too high o. low • nd/or too for to right or 
left on the screen and CANNOT be properly   
wills the HORIZONTAL or VERTICAL CENTERING 
CONTROL, on the back of eke 

I. Adjutt the HEX STUD with the centering rod (early  
models require • special adhittment fool Pert hfo. 
1,1004) in • circular direction until centering of pir. 
ture it within the range of the two  ing controls 
on the back of the chassis. IMPORTANT—BEFORE 
ADJUSTING STUD BE SURE TO SET HORIZONTAL 
HOLD CONTROL. MOUNTED ON SACK Of 
CHASSIS AS DESCRIBED IN -HORIZONTAL HOLD 
CONTROL ADJUSTMENT- SECTION — DO NOT 
USE THE HORIZONTAL HOLD CONTROL TO CEN-
TER PICTURE. 
NOTE: A BRASS, COPPER OR NON-MAGNETIC 
TOOL SHOULD BE USED WHEN ADJUSTING THE 
HEX STUD ON THE FOCUS MAGNET. 

2. Additional CENTERING cirri be obtained by loosen. 
m g the two rear wing nuts holdeng FOCUS MAGNET 
and tilting the FOCUS MAGNET toward the front or 
back of the chassis to c eeeee potter, SE SURE TO 
LEAVE SOME CLEARANCE BETWEEN THE NECK 
OF THE PICTURE TUSE AND THE FOCUS MAGNET 
—otherwise the tube will bre.1. 

ELIMINATING SEMI-CIRCULAR SHADOW AROUND 
CORNER OF PATTERN. 

Serni-circular shadow around corner of pattern can be 
eliminated be one or a combination of the follow,ng 
procedure, 

I. By •diustinq the HEX STUD with • circulen motion  
until semi-circular shadow is ehrn,nated 

1. Loosen the wing nuts readied E and the screw mieled 
A holding He Deflection Tole in caeca end the two 
wMg nuts holding thix. e f magnet in plate. Nett 
slide yoke, yoke bracket. and focus magnet as far 
orward es possible and retighten If., 4 wing no, 
and 14 screw. 

3. Adjust ION TRAP for ... insure' brightness 
CAUTION! DO NOT USE ION TRAP TO ELIMIN-
ATE SEMI-CIRCULAR SHADOW AROUND CORNER 
Of PATTERN. IF BY SO DOING THE INTENSITY 
OF THE RASTER IS DECREASED. 

If Necessary after completing the • bove procedures. 
recenter picture with the c•ntering controls on the 
back of the chassis. DO NOT USE THE HORI-
ZONTAL HOLD CONTROL TO CENTER PICTURE. 

Prope. *23 

Picture Tube Ground Spring 
rn.1 to.tt• outside coating on 
tube. 

Titi, Robber Gasket around edge of Deflection Toi• supports 
the picture lobe. It should always be pressing very firmly on 
the tube—otherwise lobo position oil shift and cause pattern 
on screen to shift. 

To position loosen the 3 Deflection Tole mounting screws -A-
and ..r and firmly push plate forward. Then retighten screws. 

FOCUS CONTROL 
Adjust for sherpest definition 
'with • brass. copper or nonameg• 
netic tcrewdriver 

B HORIZ. 
LOCK 

HORIZ. 
DRIVE 

HORIZ. 
LINEARITY 

HORIZONTAL LOCK 
If it is irnpostible. to keep the test pattern or 
picture from continually moving or breelring up 
in • horizontal direction. with the Horizontal 
Hold Control on back of picture chases. adjust 
the Horizontal Lock Control by. 

I. Set HORIZONTAL HOLD CONTROL, 
mounted on the bock of the chases, to oh 
rn:d 

2. Rotate HORIZONTAL LOCK CONTROL 
unta pattern lockt in. 

3. Adjust HORIZONTAL HOLD CONTROL as 
described in section "Horizonte, Hold Con. 
trol Adjustment." 

HORIZONTAL DRIVE 
ADJUSTMENT OF THE HORIZONTAL DRIVE 
CONTROL IS CRITICAL—Voltage. Brightness. 
Width • nd Linearity •re effected by its setting. 

To check its adjustment, 
I. Remove the deeding on the end of the green 

'wire twisted around the focus coil lead, end 
liw•ted in between the deflection yoke 
mounting brackets. Connect • V.T.V.M. be-
tween this lead • nd ground This lead pro. 
vide, access to the god of 6806GT for 
measuring the •rnount of grid drive voltege  

Adjust HORIZONTAL DRIVE CONTROL 
until pattern ttarts tqueezing in at   
of picture and read grid voltage. Then bock 
off Drive Control two (2) volt, below the 
reading obt•ined when squeezing ttarts. 
teBOOGT grid voltage tkould t..  be-
tween . 20 and . 11 volts. 

If HORIZONTAL LINEARITY has been ins. 
pm e y t • justement o the Horizontal 
Drive Control. adjust Horizontal linearity 
Control for hest hoer eeeee I linearity. If this 
o done, be sure to repeat the Horizontal 
Drive Control adjustment es described m 
paragraph 2. 

4 If the HORIZONTAL SIZE Ism been in  
paired by the adjustment of the Horizontal 
Drive Control, adjust the Horizontal Size 
Control, located on the back of the chats, 
for proper picture size. If tles is done be 
sure to 'epee the HorizonNI Drive Control 
Adjuttment es detcribed in p•regraph 2. 

S Check adjustment of HORIZONTAL HOLD 
CONTROL ris described n section on -Mori  
sontal Hold Control Adjustment.-

ION TRAP ASSEMBLY 
Ma:insures brightness will be determined by the potition of the Ion 
Trap Assembly 

To odjust 

I Advance Brightness Control on front of chattis to minimum 
br,ghtness position. 

1. While welching the front of the tube, slide Ion Trap Assembly 
back end forth end  lighfly to right and left to position 
for maximum brightness. 

3. Nett, reduce brightness with Brightness Control • nd repeat ad. 
jotter.. of Ion T/•12 for best positioning. 

CAUTION! IF A SEMI-CIRCULAR SHADOW AROUND CORNER 
OF PATTERN IS OBTAINED. DO NOT ELIMINATE WITH ION 
TRAP, If IT SO DOING THE INTENSITY Of THE PATTERN IS 
DECREASED. • 
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Illus. 
No. 

C- I8 

C- I9 

C-20 

C-2I 

C-22 

C-23 

C-24 

C-25 

C-26 

C-27 

C-28 

C-29 

C-30 

C-31A' 
c_31B 23E2037 

C-32 23E2025 

C-33A1 
C-338 r 
C-34A1 
C-348 r 

C-35A1 
C-3581. 

C-36A1 
C-368( 

C-37A1 
C-378 f 
C-38 23E2025 

PARTS LIST 
R.F. TUNER UNIT 

20E519 Complete Tuner-Using R.F. Amp. Tube, Mod. Tube & Osc. Tube-

Illus. 
No. DESCRIPTION 

CAPACITORS 
C- I  Ceramic, 25 MMF 

C-2  Ce- Jmic, 25 MMF 

C-3 Ceramic, .25 MMF 

C-4  Ceramic, 15 MMF 

C-5   Ceramic, 1.5 MMF 

C-6 Ceramic, 680 MMF 

C-7   Padder 

C-8    Ceramic, .005 MFD 

C-9 Ceramic, 680 MMF 

C- I0    Ceramic, .5 MMF 
C- I 1   Ceramic, 3 MMF 

C- I2 Ceramic, 680 MMF 

C- I3 Ceramic, 1.5 MMF 

C- I4    Ceramic, 680 MMF 

C- IS    Ceram:c, 680 MMF 

C- I6    Ceramic, 680 MMF 

Our 
Part No. 

23E2027-2 

23E25 

23E21 

23E413 

23E216 

23E608 

23E2027-2 

23E2027-2 

23E2027-2 

23E208 

23E13 

23E28 

25E12 

C-39 

C-40 

C-4I 

C-42 

C-43 

C-44 

C-45 

C-46 

C-47 

C-48 

C-50 

C-5I 

C-52 

C-53 

23E2037 

23E2037 

23E2037 

23E2037 

23E2037 

25E8 

23E2012 

23E216 

23E2025 

23E2025 

23E226 

23E418 

23E2012 

23E205 

23E2012 

23E211 

23E2030-4 

23E2030-9 

23E2039 

No. 

R- I 

R-2   

DESCRIPTION 

RESISTORS 
 Carbon, 1000 Ohm 

Carbon, 10,000 Ohm 
R-3    Carbon, 82,000 Ohm 

R-4 ..  Carbon, 82,000 Ohm 
R-5   .Carbon, 6800 Ohm 

R-6 Carbon, 22,000 Ohm 

R-7 .  Carbon, 4700 Ohm 

R-8  Carbon, 1 Megohm 

R-9 .  Carbon, 33,000 Ohm 

R-ID  .Carbon, 18,000 Ohm 

R- I 1   Carbon, 470 Ohm 

L- I 

L-2 

T-1 

MAIN CHASSIS 

DESCRIPTION 

CAPACITORS 
Fixed Ceramic, 100 MMF 500 V. 

Fixed Ceramic, 10 MMF 500 V. . 

Fixed Ceramic. 2 MMF 500 V.   

Tubular, .02 MFD 400 V. 

Tubular, .05 MFD 200 V. 

Tubular, .005 MFD 600 V. 

Fixed Ceramic, 100 MMF 500 V. 

Fixed Ceramic, 100 MMF 500 V. 

Fixed Ceramic, 100 MMF 500 V.   

Fixed Tubular, .005 MFD 200 V. 

Fixed Ceramic, 3 MMF 500 V.   

Fixed Ceramic, 5 MMF 500 V.  " 

Dry Electrolytic, 100 MFD 10 V. 

Fixed Ceramic, Dual .004 MFD 350 V. 
(Disc) 

Fixed Ceramic, .005 MFD 350 V. ( Disc) 

Fixed Ceramic, Dual .004 MFD 350 V. 
(Disc)   

Fixed Ceramic, Dual .004 MFD 350 V. 
(Disc)   

Fixed Ceramic, Dual .004 MFD 350 V. 
(Disc)   

Fixed Ceramic, Dual .004 MFD 350 V. 
(Disc)   

Fixed Ceramic, Dual .004 MFD 350 V. 
(Disc)   

Fixed Ceramic, .005 MFD 350 V. ( Disc) 

Dry Electrolytic, 10 MFD 25 V.   

Fixed Ceramic, .001 MFD 500 V.  

Tubular, .05 MFD 200   

Fixed Ceramic, .005 MFD 350 V. ( Disc) 

Fixed Ceramic, .005 MFD 350 V. ( Disc) 

Tubular, 1.0 MFD 200 Y. 
Tubular, . 1 MFD 400 V  

Fixed Ceramic, .001 MFD 500 V. 

Tubular, .002 MFD 200 V. 

Fixed Ceramic, .001 MFD 500 V.   

Tubular, .01 MFD 200 V  

Fixed Ceramic, 400 MMF 500 V. 

Fixed Ceramic, 500 MMF 500 V. 

Fixed Ceramic, 500 MMF 20,000 V. 

No. 

C-54 

C-55 

C-56 

C-57 

C-59 

C-6I 

C-62 

C-63 

C-64 

C-65 

C-66 

C-67 

C-68 

C-69 

C-7I 

C-72 

C-73 

C-74 

C-75 

C-76 

C-77 

C-78 

C-79 

C-80 

C-82 

C-83 

C-84 

C-85 

C-86 

C-87 

C-88 

C-89 

R- I? 

R- I3 

R- I4 

R- I5 

R- 17 

R- I8 

Our 
Part No. 

23E2012 

23E416 

23E2030-11 

23E222 

23E2030-3 

23E616 

23E206 

23E86 

24E16 

23E416 

23E418 

23E208 

23E208 

23E216 

23E208 

23E618 

23E6l8 

25E50 

23E2035-3 

23E2035-3 

25E52 

25E47 

25E47 

23E205 

25E44 

25E36 

23E216 

23E213 

23E213 

23E414 

23E618 

23E616 

27E101-2 

27E334-2 

27E682-2 

27E224-2 

27E101-2 

27E101-2 

COILS AND TRANSFORMERS 
R.F. Choke Filament 

 R.F. Choke Filament 

 Transformer, Antenne 

DESCRIPTION 

Fixed Ceramic, .001 MFD 500 V. 

Tubular, .05 MFD 400 V. 

Fixed Ceramic, 56 MMF 1000 V. 

Tubular, .25 MFD 200 V. 

Fixed Ceramic, 250 MMF 500 V. 

Tubular, .05 MFD 600 V. 

Tubular, .003 MFD 200 V.   

Fixed Silver Mica, .004 MFD 500 

Padder, 340-460 MMF  

Tubular, .05 MFD 400 V  

Tubular, . 1 MFD 400 V.  

Tubular, .005 MFD 200 V. 

Tubular, .005 MFD 200 V. 

Tubular, .05 MFD 200 V. 

Tubular, .005 MFD 200 V. 

Tubular, . 1 MFD 600 V. 

Tubular, . 1 MFD 600 V. 

Dry Electrolytic, 1000 MFD 3 V. 

Tubular, .01 MFD 400 V  

Tubular, .01 MFD 400 V. 

Dry Electrolytic, 1000 MFD 5 V.   

Dry Electrolytic, 40 MFD 450 V  

Dry Electrolytic, 40 MFD 450 V. 

Tubular, .002 MFD 200 V  

Dry Electrolytic, 40 MFD 450 V., 50 MFD 
150 V., 100 MFD 50 V  

Dry Electrolytic, 40-60 MFD 450 V.   
Tubular, .05 MFD 200 V. 

Tubular, .02 MFD 200 V. 

Tubular, .02 MFD 200 V. 

Tubular, .03 MFD 400 V.   

Tubular, . 1 MFD 600 V. 

Tubular, .05 MFD 603 V.   

v. 

RESISTORS 

Carbon, 100 Ohm 1/2 W. 

Carbon, 330,000 Ohm 1/2 W. 

Carbon, 6800 Ohm 1/2 W. 

Carbon, 220,000 Ohm 1/2 W. 
Carbon, 100 Ohm 1/2 W. 

Carbon, 100 Ohm 1/2 W.   

Illus. Our 
N o. Part No. DESCRIPTION 

RESISTORS (Cont'd) 
R- I9 Part of 20E363-8 I.F. Plate Choke Assembly ( See Misc. Parts) 
R-20 Part of 20E363-2 Diode Plate Choke Assembly ( See M.sc. Parts) 
R-21 27E331-2 Carbon, 330 Ohm 1/2 W. 
R-22 Part of 20E363-3 Video Plate Choke Assembly ( See Misc. Parts) 
R-23 27E682-2 Carbon, 6800 Ohm 1/2 W. 
R-24A R-24B 28E64 Off-On Volume, Brightness, Dual Control 

R-25 27E1009-12 Carbon, 150,000 Ohm Lb 5% 1/2 W  
R-26 27E1009-13 Carbon, 6800 Ohm -± 5% 1/2 W.   
R-27 27E1009-13 Carbon, 6800 Ohm ± 5% 1/2 W. 
R-28 Part of 20E363-9 3rd I.F. Grid Choke Assembly ( See Misc. Parts) 
R-29 Part of 20E363-6 Diode Load Choke Assembly ( See M sc. Parts) 
R-30 27E1015-2 Wirewound, 2.2 Ohm 1/2 W. 
R-31 Part of 20E363-10 Video Load Choke Assembly ( See Misc. Parts) 
R-32 27E271-2 Carbon, 270 Ohm 1/2 W. 
R-33 27E393-2 Carbon, 39,000 Ohm 1/2 W. 
R-34 27E106-2 Carbon, 10 Megohm 1/2 W. 
R-35 27E224-2 Carbon, 220,000 Ohm 1/2 W. 
R-36 27E331-2 Carbon, 330 Ohm 1/2 W. 
R-37 27E105-2 Carbon, I Megohm 1/2 W  
R-38 28E65 Contrast Control, 1000 Ohm 
R-39 27E102-2 Carbon, 1000 Ohm 1/2 W.   
R-40 27E102-2 Carbon, 1000 Ohm 1/2 W. 
R-4I 27E102-2 Carbon, 1000 Ohm 1/2 W. 
R-42 27E102-2 Carbon, 1000 Ohm 1/2 W. 
R-43 27E1009-15 Carbon, 8200 Ohm ±-. 5% 1/3 W. 
R-44 27E393-3 Carbon, 39,000 Ohm 1 W.   
R-45 27E1009-9 Carbon, 330,000 Ohm ±- 5% 1/2 W. 
R-46 27E1009-35 Carbon, 10,000 Ohm -±. 5% 1/2 W. 
R-47 27E102-2 Carbon, 1000 Ohm 1/2 W. 
R-48 27E224-2 Carbon, 220,000 Ohm 1/2 W. 
R-49 27E153-5 Carbon, 15,000 Ohm 
R-50 27E1016-3 Wirewound, 6000 Ohm 5 W  
R-5I 27E1009-25 Carbon, 470,000 Ohm -.-±: 5% 1/2 W. 
R-52 27E151-2 Carbon, 150 Ohm 1/2 W  
R-53 27E222-2 Carbon, 2200 Ohm 1/2 W. 
R-54 27E1009-25 Carbon, 470,000 Ohm :.-_I- 5% 1/2 W. 
R-55 27E1015-4 Wirewound, 3.3 Ohm 1/2 W  
R-56 27E274-2 Carbon, 270,000 Ohm 1/2 W. 
R-57 27E1009-21 Carbon, 820,000 Ohm 1/2 W. 
R-58 27E333-2 Carbon, 33,000 Ohm 1/2 W. 
R-59 27E474-2 Carbon, 470,000 Ohm 1/2 W. 
R-60 27E333-2 Carbon. 33,000 Ohm 1/2 W. 
R-6I 27E1009-5 Carbon, 1.2 Megohm 1/2 W. 
R-62 27E101-2 Carbon, 100 Ohm 1/2 W. 
R-63 27E333-2 Carbon, 33,000 Ohm 1/2 W. 
R-64 27E822-2 Carbon, 8200 Ohm 1/2 W. 
R-65 27E273-2 Carbon, 27,000 Ohm 1/2 W. . 
R-66 27E1009-34 Carbon, 1500 Ohm LI-_ 5% 1/2 W.   
R-67 27E104-2 Carbon, 100,000 Ohm 1/2 W. 
R-68 27E1009-8 Carbon, 5600 Ohm -± 5% 1/2 W. 
R-69 27E561-2 Carbon, 560 Ohm 1/2 W. 
R-70 27E682-2 Carbon, 6800 Ohm 1/2 W. 
R- 7I 28E43 Horizontal Hold Control, 50,000 Ohm 
R-72 27E103-2 Carbon, 10,000 Ohm 1/2 W. 
R-73 27E474-2 Carbon, 470,000 Ohm 1/2 W. 
R-74 27E1016-15 Wirewound, 22,000 Ohm 4 W. 
R-75 27E472-2 Carbon, 4700 Ohm 1/2 W 
R-76 27E561-2 Carbon, 560 Ohm 1/2 W. 

Our 
Part No. DESCRIPTION 

Illus. Our 
No. Part No. DESCRIPTION 

R-77 27E474-2 Carbon, 470,000 Ohm 1/2 W. 
R-78 27E223-2 Carbon, 22,000 Ohm 1 / 2 W. 
R-79 27E822-2 Carbon, 8200 Ohm 1/2 W. 
R-80 27E474-2 Carbon, 470,000 Ohm 1/2 W. 
R- 8I 27E1016-15 Wirewound, 22,000 Ohm 4 W. 
R-82 27E822-2 Carbon, 8200 Ohm 1/2 W. 
R-83 27E473-5 Carbon, 47,000 Ohm 2 W. 
R-84 27E224-2 Carbon, 220,000 Ohm 1/2 W. 
R-85 27E474-2 Carbon, 470,000 Ohm 1/2 W. 
R-86 27E105-2 Carbon, 1 Megohm 1/2 W. 
R-87 28E36 Vertical Size Control, 250,000 Ohm   
R-88 28E67 Vertical Linearity Control, 2000 Ohm   
R-89 27E683-3 Carbon, 68,000 Ohm I W. 
R-90 28E72 Vertical Hold Control, 2 Megohm 
R-9I 27E272-2 Carbon, 2700 Ohm 1/2 W. 
R-92 27E225-2 Carbon, 2.2 Megohm 1/2 W  
R-93 27E105-2 Carbon, 1 Megohm 1/2 W  
R-94 27E681-2 Carbon, 680 Ohm 1/2 W.   
R-95 27E334-2 Carbon, 330,000 Ohm 1/2 W. 
R-96 28E54 Horizontal Centering Control, 60 Ohm  
R-97 27E1016-14 Wirewound, 400 Ohm 5 W   
R-98 28E68 Vertical Centering Control, 20 Ohm 
R-99 27E102-2 Carbon, 1000 Ohm 1/2 W  
R- I00 27E333-3 Carbon, 33,000 Ohm 1 W. 
R-101 27E473-2 Carbon, 47,000 Ohm 1/2 W. 
R-102 27E682-2 Carbon, 6800 Ohm 1/2 W. 
R- I03 27E474-2 Carbon, 470,000 Ohm 1/2 W. 
R- I04 27E104-2 Carbon, 100,000 Ohm 1/2 W  
R- I05 27E475-2 Carbon, 4.7 Megohm 1/2 W.   
R- I06 27E222-2 Carbon, 2,200 Ohm 1/2 W  
R- I07 28E44 Vertical Linearity Control, 5000 Ohm  

MODELS 1U L20, 1b423, etc 

COILS AND TRANSFORMERS 
L-3 Part of 20E363-8 I.F. Plate Choke Assembly ( See Misc. Parts) 
L-4 Part of 20E363-2 Diode Plate Choke Assembly ( See Misc. Parts) 
L-5 Part of 20E363-3 Video Plate Choke Assembly ( See Misc. Parts) 
L-6 2E92 Coil, Filament Choke   
L-7 2E92 Coil, Filament Choke 
L-8 Part of 20E363-9 3rd I.F. Grid Choke Assembly ( See Misc. Parts) 
L-9 2E92 Coil, Filament Choke 
L-10 Part of 20E363-6 Diode Load Choke Assembly ( See Misc. Parts) 
L-Il Part of 20E363-10 Video Load Choke Assembly ( See Misc. Parts) 
L- I2 2E78 Filament Choke Assembly   
L- I3 20E639 Coil, Horizontal Size Control 
L- I4 20E409 Coil, Horizontal Lock   
L- I5 20E524 Coil, Horizontal Linearity   
L- I6 22E52 Choke, Filter 
L- 17 2E92 Coil, R.F. Choke   
7-2 20E360 Transformer, lot I.F  
T-3 20E360 Transformer, 2nd I.F.   
T-4 20E360 Transformer, 3rd I.F.  
7-5 20E360 Transformer, 4th I.F  
T-6 20E361 Transformer, Sound I.F. Coil  
T-7 20E537 Transformer, Discriminator Coil 
7-8 22E35-2 Transformer, Output for Speaker 
7-9 22E61 Transformer, Horizontal Output  
T- I0 22E55 Transformer, Vertical Blocking Osc  
7-1 I 22E43 Transformer, Power 
T- I2 22E51 Transformer, Vertical Output   
T-13 30E164 Transformer, Defle-tion Yoke 

MISCELLANEOUS 

1E39 Speaker, 4x6" E.D. for Model 420B 
1E43 Speaker, 10" P.M. for Model 423 
1E48 Speaker, 12" P.M. for Model 424   
20E519 Tuner Unit, Channel Switch and Mult.ple 

Resistor-Capacitor Assembly 
20E363-2 Diode Plate Choke Assembly. 
20E363-3 Video Plate Choke Assembly.   
20E363-6 Diode Load Choke Assembly  
20E363-10 Video Load Choke Assembly  
20E363-8 IF. Plate Choke Assembly  
20E363-9 3rd I.F. Grid Choke Assembly 
41E17 Line Gord, A.C. Cord with Female 

Receptacle 
17E32 Receptacle, A.C., 2 contact, Male 
17E1-17 Socket, Miniature, 9 pin   
17E1-14 Socket, Miniature, 7 pin  

Our 
Part No. DESCRIPTION 

20E517-2 Socket Assembly, Picture Tube 
20E419-2 Connector, Picture Tube, Anode Lead 

with Cap   
20E593 Picture Tube Clamp Assembly, Top  
15E174-4 Ion Trap for I6RP4 Picture Tube   
15E174-4-24 Ion Trap for I6KP4 Picture Tube   
62E2 Focus Magnet   
40E8-2 Fuse, 1/4 Amp. 250 V. ( Sb o Blo Type)  
20E584 Fuse Holder, Clip type  
AD6AG5 Alignment Adapter for Modulator Tube  
20E585 Pulley Assembly, on Channel Switch Shaft 
20E580 Pulley Assembly, for Contrast Control  
20E253-27 Drive Cord, for Contrast Control   
65E2 Spring, Tension, for Drive Cord 
65E39 Spring "C" type, Locks Pulley Assembly 

on Channel Switch Shaft  

©John Ir. Rider. 



Our 
Part No. 

CABINET MISCELLANEOUS Our 
DESCRIPTION 

20E546-13 Cabinet Back Assembly with line cord for 
Model 420B   

20E546-10. Cabinet Back Assembly with line cord for 
Model 423   

20E546-11 Cabinet Back Assembly with line cord for 
Model 424   

9E34 Safety Glass, for Model 420B Mahogany.. 
9E39 Safety Glass, for Model 423 Mahogany ... 
9E39-2 Safety Glass, for Model 423 Blonde  
9E36 Safety Glass, for Model 424 
36E62-2 Mask, for Model 420B Mahogany  
36E62-3 Mask, for Model 423 Mahogany 
36E62-4 Mask, for Model 423 Blonde   
36E69 Mask, for Model 424 Mahogany & Blonde. 
33E85 Gasket, Rubber for Mask-44 Inches  
48E16 Escutcheon for Safety Glass, for Mode: 424 
20E544-3 Knob Assembly, Channel Switch, for 

Models 4208, 423 & 424 Mahogany . 
20E514-6 Knob Assembly, Channel Switch, for 

Models 423 & 424 Blonde 
20E545-3 Knob Assembly. Off-On-Vol., for Models 

4208, 423 & 424 Mahogany   
20E545-6 Knob Assembly, Off-On-Vol., for Models 

423 & 424 Blonde 
37E59-6 Knob, Channel Switch, Less Metal Plate, 

for Models 420B, 423 & 424 Mahogany  
37E59 Knob, Channel Switch, Less Metal Plate, 

for Models 423 & 424 Blonde  

Part No. DESCRIPTION 

37E59-5 Knob, Off-On-Vol., Less Metal Plate, for 
Models 420B, 423 & 424 Mahogany  

37E59-11 Knob, Off-On-Vol., Less Metal Plate, for 
Models 423 & 424 Blonde   

37E67 Knob, Contrast, for Model 4208 Mahogany 
37E67-7 Knob, Contrast, for Models 423 & 424 

Mahogany & Blonde   

37E67-2 Knob, Brightness, for Model 420B 
Mahogany   

37E67-8 Knob, Brightnee, for Models 423 & 424 
Mahogany & Blonde   

36E57-2 Metal Plate, for Channel Switch Knob 
36E58-2 Metal Plate, for Off-On-Vol. Knob  
20E550-4 Built-in Antenna Assembly for Model 423 
30E154-4 Trimmer and Shaft Assembly, consists of 

shaft assembled to trimmer condenser 
for 20E550-4 Antenna   

20E550 Built-in Antenna Assembly for 'Modelo 
420B and 424 

30E154 Trimmer and Shaft Assembly, consists of 
9" shaft assembled to trimmer condenser 
for 20E550 Antenna   

37E61 Knob, Antenna for Model 423 Mahogany 
37E61-2 Knob, Antenna for Model 423 Blonde  
37E62 Knob, Antenna for Models 4208 Mahogany 

and 424 Mahogany and Blonde  
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ulator tube sockets. Al-
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tube for replacement. In-
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result in loss in sensitivity 
caused by the differences 
in tube capacities detuning 
the circuits and making it 
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ulator stages by spreading 
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used in the video I. F. am-
plifier stages. 
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ADDITIONAL TV CONTROLS 
The sensitivity of your TV set may be disturbed while being 

moved, or after the set has been in operation for a long time. 
The following adjustments can be made by you, or call your 
dealer for service. 

Remove knobs on Brightness and Contrast Dials by pulling 
toward you. Remove plate ( imprinted with Setchell-Carlson name). 

This is the TV Adju.tment Panel: 

All controls turn clockwise and counter-clockwise. 

FOR BEST RESULTS, ADJUST DURING TEST PATTERN 
TIME. 

9. HORIZONTAL HOLD- When properly adjusted, picture will come 
to lock-in position from bottom, not from either side. Rotate 
channel selector off and on station and watch direction that picture 
locks in. 
10. WIDTH CONTROL-Located on neck of picture tube. See next 
page. 
II. VERTICAL LINEARITY- Spreads or contracts top portion of picture. 
Adjust during test pattern time. 
12. FOCUS- Before adjusting focus control, set brightness and con-
trast to normal operating condition, then adjust for sharpest picture. 
13. HEIGHT CONTROL-Varies the overall height of the picture. Adjust 
in connection with No. II (Vertical linearit)) during test pattern 
time. Be sure centering control ( rear of chassis) is properly ad-

justed before adjusting height. 
14. VERTICAL HOLD- Stops up or down movement of picture.. Rotate 
cha cl selector oft and on station, and adjust for fastest lock- in. 

10. WIDTH CONTROL - 
Slide metal collar out 
to increase picture 
width .. push in to 
narrow. 

WARNING: 
High voltage in 
chassis. Do not touch 
anything but con-
trols shown here. 

15. HORIZONTAL PICTURE 
LEVELER- If picture tilts, 
rotate with finger until 
level. 

Fine 
Tuning 
Rod 

Closed 
/Position 

- , Adjustment 
- • Opening 

Vernier 
Plate 

IMPORTANT 

If using the Fine Tuning 
Lever materially disturbs your 
picture on any channel, or if 
your sound is not clear, it may 
he necessary to adjust the fine 
tuning. Turn the channel selec-
tor to the affected channel. Re-
move the channel selector dial 
and tine tuning lever by pull-
ing toward you. Then remove 
the channel selet tor plate. 

17. ION TRAP- Slowly 
rotate and slide for 
brightest picture with 
level horizontal lines 
without shadows. 
(Note: This adjust-

ment is extremely 
critical and picture 
will completely dis-
appear when im-
properly adjusted.) 

16. PICTURE CENTERING 
CONTROL-Move horizon-
tally and vertically until 
picture is properly cen-
tered on screen. 

4- This is what you see. 

Turn tine tuning rod to left 
or right until the vernier plate 
is in the position shown, which 
uncovers the adjustment open-
ing. Place a small screw driver 
through opening and adjust 
screw slightly, clockwise or 
counter-clockwise, until picture 
clears. CAUTION: DO NOT 
TURN MORE THAN 11/2  
TURNS EITHER WAY. 

Remove stress driver and 
turn fine tuning rod until 
vernier plate is in dosed posi-
tion. If picture shows a slight 
sparkle at this point, adjust-
ment is .correct. This operation 
should be repeated for all chan-
nels being used for Telecasting 
in your locality. 
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UNIT A - TV CHANNEL SELECTOR 

12 channel (2-13 
inclusive) with 
vernier tuning. 

Tubes: 
1 - 6AG5 RF Am-

plifier 
1 - 6.18 Oscillator-

Modulator 

UNIT B - IF AMPLIFIER 

4 stages of 1F, 
staggered - tuned, 
plus germanium 
crystal detector. 

Tubes: 
4 - BALA 

de,(3 

UNIT C - SOUND AMPLIFIER 

1 stage of sound 
11, amplification - 
4.5 MC. Ratio de-
tector, 1st 6z 2nd 
audio amplifiers 
and output trans-
former. 

Tubes: 
1 - 6AU6 1F Am-

plifier 
1 - 6AL5 Sound 

Detector 
1 - 6AV6 let Au-

dio Amplifier 
1 - 6V6GT Power 

Output 

UNIT D - VIDEO AMPLIFIER - A.G.C. - SYNC 
SEPARATOR 

I - BAIA 1st video amplifier 

1 - SAU6 Keyed A.G.C. am-
plifier 

1 - BK6 2nd video amplifier 

2 stages of video 

amplification - 

combined sync - 

separator k D.C. 

restorer. S y n c - 

amplifier and hor-

izontal phase de-

tector. Keyed 

A.G.C. amplifier. 

1 - 12BH7 Sync-sepa-
rator- D.C. restor-
er - amplifier 

I - 6AL5 Horizontal 
phase detector 

UNIT E - VERTICAL SWEEP AMPLIFIER 

A stable vertical 
oscillator with 
power output 
stage and noise 
disintegrator. 

Tubes: 
I - 6C4 Blocking 

oscillator 
- °VOGT power 
output 

UNIT F - HORIZONTAL SWEEP AMPLIFIER 

A stable horizon-
tal oscillator driv-
ing an output 
tube in a fly-back 
circuit producing 
approximately 11 
KV for picture 
tube.* 

Tubes: 
I - 12BH7 Oscilla-

tor 
1 - 6BQ6 Power 

output 
1 - 6W4 Damper 

and 
I - 1X2 HV Recti-

fier 

AM 
RADIO 

CONTROLS 

1. SPEED TUNER 
FOR LOCATING 
RADIO STATIONS 

ON DIAL 

2. FINER TUNING DIAL 
FOR EXACT TUNING 
OF RADIO STATIONS 

An oversized pow-
er transformer 
which in combina-
tion with a recti-
fier supplies all of 
the filament and 
filtered plate volt-
age. 
1 - 5114G Rectifier 

A superhetero-
dyne tuner-525KC 
to 1650KC. Selec-
tive iron-core IF's 
456KC, in con-
junction with 
built-in loop an-
tenna and perfect 
voltage suppl y. 
produce excep-
tional perform-
ance. 

1 - 0E6 Mixer Radio in operation uses 
1 - 613A6 IF amplifier Main Power Supply and 2 
1- 6C4 Detector tubes of Unit C. 

VISIBLE TV AND RADIO TUNING DIALS 

3. SELECTOR FOR 
TV, RADIO, OR 
PHONOGRAPH 

TO OPERATE THE TV: 

I. Turn selector No. 3 clockwise to final stop. 
2. Turn on and off switch No. 6 to right until 

click is heard, then a quarter turn beyond. 
3. Allow receiver to warm up until picture tube 

lights up. 
4. Select your TV station by turning TV channel 

selector No. 7 until the marker points to 
desired channel number. 

5. Turn contrast and brightness controls No. 4 
and No. 5 to middle of their ranges, and , 
adjust each for best picture detail. 

6. Adjust fine TV tuning control No. 8 to best 
picture detail, and TV sound will automatically 
be tuned properly. 

7. To turn off, turn switch No. 6 to left until 
click is heard. 

lz=i=fret 

4. TV BRIGHTNESS 
CONTROL DIAL 

(TURN CLOCKWISE TO 
INCREASE PICTURE 

BRIGHTNESS) 

• 

5. TV CONTRAST 
CONTROL DIAL 

(TURN CLOCKWISE TO 
INCREASE PICTURE 

CONTRAST) 

TO OPERATE THE RAC,10: 
1. Turn selector No. 3 counter-clockwise to final 

stop. 
2. Turn on and off switch No. 6 to right until 

click is heard, then a quarter turn beyond. 
3. Allow receiver tc warm up. 
4. Select your station using speed tuner No. 1. 
5. Refine station tuning with dial No. 2. 
6. Adjust volume autrol No. 6. 
7. To turn off, turc switch No. 6 to left until 

click is heard. 

8. FINE TUNING LEVER 
FOR TV SOUND AND 

PICTURES 

7. CHANNEL SELECTOR 
2 THROUGH 13 

6. ON & OFF SWITCH AND 
VOLUME CONTROL FOR 

TV, RADIO, AND 

PHONOGRAPH 

TO OPERATE PHONOGRAPH (console model 1500): 
Note: Table model 150 and console model 

1500 LP are equipped with Mono sockets 
for attaching phonograph equipment. After 
plugging into phono motor and sound 
plug-ins on rear of set, proceed as follows: 

1. Turn selector No. 3 to middle stop. 
2. Turn on and off switch No. 6 to left until 

click is heard, then a quarter turn beyond. 
3. Allow receiver to warm up. 
4. Follow phono directions furnished (console 

model 1500 only). 
5. To turn off, turn switch No. 6 to left until 

click is heard. 
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rEitvisioN 

IMPORTANT: SATISFACTORY OPERATION OF YOUR MASCO BOOSTER DEPENDS 
UPON YOUR READING AND FOLLOWING THESE INSTRUCTIONS 
CAREFULLY. 

The Masco Sky Chief Booster operates from 110-120 volts, 60 cycles 
AC. 

INSTALLATION 

. Remove the antenna lead-in wire from the antenna terminals of 
your television receiver. 

2. Note the pre- tuned length of 300 ohm twin- lead -tire w'Ich is 
supplied attached to terminals A and B ( TV Receiver terminals). 
Connect the unused end of this wire to the antenna terminals of 
your television set. 
If your set uses a 75 ohm coaxial lead-in wire, cut off a three-
foot length and connect it to terminals B and C of the Booster 
(connect shield to the grounded terminal C). Remove the length 
of 300 ohm line supplied. 

3. Attach the 300 ohm twin- lead antenna lead-in wire to terminals 
D and E ( TV ANTENNA) of your MASCO BOOSTER. 
If you have a 75 ohm coaxial lead-in, attach it to terminals C 
and D of the booster. The shield is connected to the ground 
terminal C. 

L. DO NOT ALLOW INPUT AND OUTPUT LEADS TO CROSS. 
5. Twist the bare strands of lead-in wire tightly when making con-
nections to avoid shorting between terminals. 

OPERATION 

6. Remove the AC power cord of your television receiver from the 
wall receptacle and insert it into the AC receptacle of your 
MASCO SKY CHIEF TV BOOSTER. Insert the Booster line cord into 
the wall receptacle. 

(Note: The magnetic switching relay in your MASCO Booster is de-
signed to handle the power requirements of TV sets rated at up to 
350 watts -- see the manufacturer's label at the rear of the rec-
eiver, in models not containing the relay then the continuously 
clockwise-rotating switch in your Booster turns both booster and 

TV set on Pnd off. The pilot light next to the switch will glow 
when the booster Pnd TV set are ON. If your TV receiver uses 
more than 350 watts, as TV-Radio-Phonograph consoles sometimes do, 
plug the PC cord of the TV section only into the Booster recept-
acle. This plug may be easily located inside the console. In 
this instance, the AC power plug of the Booster then is inserted 
into the socket of the TV section just vacated. 
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7. Turn the TV set ON. The Booster will now be turned on and off 
by the ON-OFF Switch of the TV set, only in models containing the 
magnetic switching relay. 

3. Turn Booster CHANNEL SELECTOR KNOB to the desired station. 
9. Tune TV receiver to the desired station. 
10.KEEP THE RECEIVER CONTRAST CONTROL ( ALSO CALLED PICTURE CONTROL) 
AT THE MINIMUM SETTING NEEDED TO GIVE A SATISFACTORY PICTURE. 
11.Re-adjust CHANNEL SELECTOR KNOB for best picture. 
12.IF THE STATION SIGNAL IS ORDINARILY STRONG and booster action 
is not required, place the Boostcr CHANNEL SELECTOR KNOB AT OFF 
POSITION. This feeds the signal from the antenna directly to the 
received while maintaining the Booster in a stand-by condition. 

NOTE 

For best results the lead-in line should be tuned. This may be 
accomplished as follows: 
A. Set Booster and TV receiver to the weakest station. Adjust all 
receiver controls for best picture contrast. 

B. Grasp the antenna lead-in line close to the Booster. Observe 
picture while running hand along this line. At one point the 
picture will appear brightest. 

C. Cut the lead-in line at this point and reconnect to Booster. 
D. Reverse antenna input connections on Booster and note if there 
is an improvement in the picture. If there is, Fllow the con-
nections to remain reversed. 

E. Reverse the output connections on the Booster and note if there 
is any improvement in the picture. If there is, allow the connec-
tions to remain reversed. 

*41911-140MSCCLA  

PILOT 
LIGHT PV/R.ON-OFF SW. 

F-
47 

47 

47 

(TO WALL 
RECEPTACLE) 

AC RECEPTACI- ) 

(INSERT TV REC.  LINE CORD)  I  

IQ 
A SCPE ,TV ANTE*IA 

efrirousr 
TV IT_Çf*J3 

MODEL MB- 2, 
Booster 

LG. 

LO 

0 OFF  

o Hl  

• 

LO 
47 6  OFF 

o Ht 

A 8- 300^. TO TV RECEIVER 

BC- 75^ TO TV RECEIVER 

C D- 75A• TO TV ANTENNA 

DE - 300IL TO TV ANTENNA 

117 VOLTS 
60 CPS AC 

13 W 

CHANNELS E-11 

6J6 

6.3V 
2.7 

1.2 

L.P 

6J6 

HG. 

o •  
00 = 6.3V 

TV SET 

117V 
40 CPS A 

Lt 

CHANNELS 7-13 

ON - OFF PF-5 

--r 

SELENIUM 
RECTIFIER 

LO 

OFF 

 o 

HP 

—4 
0 

OFF • 

HI  
o 

1000 
ALL CAPACITORS IN Alien) 

UNLESS OTHERWISE SPECIFIED 

44 47 PILOT LIGHT 

2
-
9
 
3
9
V
d
 A
l
 

N
O
S
d
W
I
S
 
M
I
I
V
W
 

©John Y. Rider 



INDEX 

PAGE 

ALIGNMENT INSTRUCTIONS .. . 4 
INSTALLATION DATA .. 2 

PARTS LIST   6 

SCHEMATIC .   7 8 

GENERAL DESCRIPTION 

These television chassis are twenty-one tube receivers. 
This includes rectifier and picture tubes. They have a con-
tinuous tuning range which permits the reception of the low 
and high frequency television bands and the FM radio band 
without interruption. 

These chassis incorporate the LYT-L-TUNER. This Tuner 
is of unique design. It permits the reception of the low and 
high television bands as though they were but one band. The 
FM radio band which is situated between the low and high 
television bands is received with this Tuner at one end of 
the dial. The advantage of this design is that the television 
bands may be scanned for the desired program without the 
interruption of FM radio band reception. The high anode 
voltage is removed from the picture tube by the Tuner while 
the FM radio reception is being received. 

The television and radio bands are covered by one turn of 
the coarse tuning knob or eight turns of the fine tuning knob. 
All stations are tuned for the best sound reception. The 
design of these chassis is such that when the best sound re-
ception is received, the best television picture is received. 

These chassis incorporating the LYT-L-TUNER are de-
signed to operate with all commercial television broadband 
antennas. The Tuner is designed to match a 300 OHM im-
pedance lead in. 

The high fidelity sound amplifier circuits and speaker re-
production capabilities which permit the utmost in enjoy-
ment of FM high fidelity radio reception may be used as 
a phonograph amplifier. The record player is connected 
to the chassis by inserting the plug on the record player 
connecting wire into the phono jack located at the rear of 
the chassis. 

When the phonograph is to be used the receiver should be 
tuned off any station and the contrast control should be 
turned to the full counterclockwise position. 

OPERATING CONTROLS 

There are seven operating controls located at the front of 
the television set. These controls are: 

1. Tuning-fine 

2. Tuning-coarse 

3. On-Off volume 

SPECIFICATIONS   
TUBE LAYOUT  
TROUBLESHOOTING  
VOLTAGE MEASUREMENTS   

4. Vertical Hold 

5. Horizontal Hold 

6. Contrast 

7. Brightness 

PAGE 

1 
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3 
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Operating controls as they will be found on our models 

OPERATION 

The power cord located at the rear of the cabinet is plugged 
into any convenient 115 volt AC outlet in the home. The 300 
OHM antenna lead in wire is connected to the two terminals 
located at the rear of the cabinet (on the cabinet back and 
marked " 300 OHM"). 

TUBE COMPLEMENT 

Tube Used 

RCA 12AT7 
RCA 6J6 
RCA 6AG5 
RCA 6BA6 
RCA 6AU6 
RCA 6AL5 
RCA 6AT6 
RCA 6K6GT 
RCA 6AG5 
RCA 6AG5 
RCA 6AG5 
RCA 6AL5 
RCA 12AU7 
RCA 6SN6-GT 
RCA 6SN7-GT 
RCA 6SN7-GT 

RCA 6BG6G 
RCA 5V4-G 
RCA 1B3-GT/ 

8016 
(20) RCA 5U4G 
(21) 

(22) RCA 6C4 

Function 

R.F. Amplifier 
RP Oscillator 
Converter 
1st Sound IF Amplifier 
2nd Sound IF Amplifier 
Sound Discriminator 
1st Audio Amplifier and Bias Clamp 
Audio Output 
1st Picture i-f Amplifier 
2nd Picture i-f Amplifier 
3rd Picture i-f Amplifier 
Picture 2nd Detector 8£ Sync Limiter 
1st & 2nd Video Amplifier 
Sync Amplifier 8/ Sync Separator 
Vertical Discharge and Output 
Horizontal Sweep Oscillator and 
Control 

Horizontal Sweep Output 
Damper 
High Voltage Rectifier 

Power Supply Rectifier 
Picture Tube (Refer to Model 
Information) 

Vertical Oscillator 

RADIO FREQUENCY RANGES 

Channel 
No. 

Channel 
Freq. 
Mc. 

Picture 
Carrier 
Freq. Mc. 

Sound 
Carrier 
Freq. Mc. 

Receiver 
R.F. Osc. 
Freq. Mc. 

1 - - - - 
2 54.60 55.26 59.75 81 
3 60.66 61.25 65.75 87 
4 66.72 67.25 71.75 93 
5 76.82 77.25 81.75 103 
6 83.88 88.25 87.75 109 
7 174-180 175.25 179.75 201 
8 180-186 181.25 185.75 20'7 
9 186-192 187.25 191.75 213 

10 192-198 193.25 197.75 219 
11 198-204 199.25 203.75 225 
12 204-210 205.25 209.75 231 
13 210-216 211.25 215.75 237 

POWER SUPPLY RATING 115 volts, 60 cycles, 220 watts 

AUDIO POWER OUTPUT RATING 

Undistorted 
Maximum 

PICTURE INTERMEDIATE FREQUENCIES 

Picture Carrier Frequency 
Accompanying Sound Traps 

SOUND INTERMEDIATE FREQUENCIES 

Sound Carrier Frequency 
Sound Discriminator Width between peaks 
Video Response 
Focus 
Sweep Deflection 
Scanning 
Horizontal Scanning Frequency 
Vertical Scanning Frequency 
Frame Frequency Picture Repetition Rate 

NON-OPERATING CONTROLS 
Adjustments) 

Horizontal Centering 

Vertical Centering 
Height 

Horizontal Linearity 

Vertical Linearity 
Horizontal Drive 

Horizontal Frequency, Fine 
Horizontal Oscillator 
Frequency Coarse 

Horizontal Locking Range 

Focus 

Focus Coil (or magnet) 
Ion Trap Magnet 
Deflection Coil 

2 watts 
3 watts 

25.75 MC 
21.25 MC 

21-25 MC 
350 KC 
To 3 MC 
Magnetic 
Magnetic 

Interlaced 525 Line 
15,750 cps 

60 cps 
30 cps 

(not including RF and IF 

Rear Chassis Adjustment 

Rear Chassis Adjustment 
Rear Chassis Adjustment 

Top Chassis Screw Driver 
Adjustment 
Rear Chassis Adjustment 
Rear Chassis Screw Driver 
Adjustment 

Rear Chassis Adjustment 
Bottom Chassis Screw Driver 
Adjustment 

Rear Chassis Screw Driver 
Adjustment 

Rear Chassis Adjustment (on 
early production) 

Screw on focus magnet on later 
sets 

Screws on coil bracket 
Top Chassis Screw Adjustment 
Top Chassis Screw Adjustment 

RECEIVER OPERATING INSTRUCTIONS 

The following adjustments are necessary when turning the 
receiver on for the first time. 

1. Turn the receiver ON and advance the volume control 
to approximately mid-position. 

2. Set the RAPID TUNING to the desired channel. 
3. Turn the CONTRAST control fully counter clockwise. 
4. Turn the BRIGHTNESS control fully counterclockwise 

then clockwise until a faint glow just appears on the 
screen. 

5. Turn the CONTRAST control approximately three-
fourths clockwise. 

6. Adjust the FINE TUNING control for best sound fidelity 
and the Sound control for suitable volume. 

7. Adjust the VERTICAL hold control until the pattern 
stops vertical movement. 

8. Adjust the HORIZONTAL hold control until the picture 
appears on the screen. 

9. Adjust the CONTRAST control for suitable picture con-
trast. 

10. After the receiver has been on for some time it may be 
necessary to readjust the FINE TUNING control slightly 
for improved sound fidelity. 

11. In switching from one station to another it may be nec-
essary to repeat steps number 6 and 9. 

12. When the set is turned on again after an idle period, it 
should not be necessary to repeat the adjustments if the 
positions of the controls have not been changed. If any 
adjustment is necessary, step number 6 is generally 
sufficient. 

13.. If the positions of the controls have been changed it may 
be necessary to repeat steps Number 2 through 9. 

HIGH VOLTAGE WARNING 

OPERATION OF THIS RECEIVER OUTSIDE THE CABINET 
OR WITH THE COVERS REMOVED INVOLVES A SHOCK 
HAZARD FROM THE RECEIVER POWER SUPPLIES. 
WORK ON THE RECEIVER SHOULD NOT BE ATTEMPTED 
BY ANYONE WHO IS NOT THOROUGHLY FAMILIAR WITH 
THE PRECAUTIONS NECESSARY WHEN WORKING ON 
HIGH VOLTAGE EQUIPMENT. DO NOT OPERATE THE 
RECEIVER WITH THE HIGH VOLTAGE COMPARTMENT 
SHIELD REMOVED. 

KINESCOPE HANDLING PRECAUTIONS 

DO NOT OPEN THE KINESCOPE SHIPPING CARTON, IN 
STALL, REMOVE, OR HANDLE THE KINESCOPE IN ANY 
MANNER UNLESS SHATTERPROOF GOGGLES AND HEAVY 
GLOVES ARE WORN. PEOPLE NOT SO EQUIPPED 
SHOULD BE KEPT AWAY WHILE HANDLING KINESCOPES. 
KEEP THE KINESCOPE AWAY FROM THE BODY WHILE 
HANDLING. 
The kinescope bulb encloses a high vacuum and due to its 
large surface area is subjected to considerable air pres-
sure. For these reasons, kinescopes must be handled with 
more care than ordinary receiving tubes. The large end of 
the kinescope bulb - particularly the rim of the viewing 
surface - must not be struck, scratched or subjected to 
more than moderate pressure at any time. In installation, 
if the tube sticks or fails to slip smoothly through the de-
flecting yoke, investigate and remove the cause of the 
trouble. Do not force the tube. Refer to the Receiver In-
stallation section for detailed instructions on kinescope 
installation. All kinescopes are shipped in special cartons 
and should be left in the cartons until ready for installation 
in the receiver. Keep the carton for possible future use. 

MODELS TV-116-A, TV- 116-B, TV-
117- A, TV- 117-B, Ch. CTV-219-A; 
CTV-215-A  
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INSTALLATION INSTRUCTIONS 

UNPACKING - To unpack the receiver, tear open the carton 
flaps, pick the receiver up from the bottom of the cabinet 
and lift it out of the shipping carton. The operating control 
knobs are packed in a paper bag which is tied to the focus 
coil mounting bracket inside the cabinet. Remove the bag, 
Remove the protective cardboard shield from the 5U4G 
rectifier. Make sure all tubes are in place and are firmly 
seated in their sockets. 

INSTALLATION OF KINESCOPE - The kinescope second 
anode contact is a recessed metal well in the side of the 
bulb. The tube must be installed so that this contact is ap-
proximately on top. The final orientation of the tube will be 
determined by the position of the ion trap flags. Looking at 
the kinescope gun structure it will be observed that the 
second cylinder from the base inside the glass neck is pro-
vided with two small metal flags as shown in Figure 2. The 
kinescope must be installed so that when looking down on 
the chassis, the two flags will be seen as shown in Figure 2. 

Figure 2. Ion Trap Flags 

ffl 

• US 156 

Slip the ion trap magnet on the neck of the kinescope with 
the small fingers toward the base of the tube. Connect the 
kinescope socket to the tube base. Install the control knobs 
on the proper control shafts. Determine that the deflection 
yoke is as far forward as possible. See that the high voltage 
lead to the kinescope second anode socket. 

The antenna and power connections should now be made. 
Turn the power switch to the " ON" position, the brightness 
control fully clockwise and contrast control counter-clock-
wise. 

ION TRAP MAGNET ADJUSTMENT - The ion trap rear 
magnet poles should be placed over the ion trap flags as 
shown in Figure 2. Starting from this position adjust the 
magnet by moving it forward or backward at the same time 
rotating it slightly around the neck of the kinescope for the 
brightest raster on the screen. Tighten the magnet adjust-
ment thumb screw sufficiently to hold it in this position but 
still free enough to permit further adjustment. Reduce the 
brightness control setting until the raster is slightly above 
average brilliance. Adjust the focus control R129 on the 
chassis rear apron until the line struçture of the raster is 
clearly visible. Readjust the ion trap magnet for maximum 
raster brilliance. The final touches on this adjustment 
should be made with the brightness control at the maximum 
position with which good line focus can be maintained. 

FOCUS COIL ADJUSTMENTS - Turn the centering controls 
R152 and R166 to mid position. See Figure 3 for location of 
these rear apron controls. 

If the corner of the raster is shadowed it indicates that the 
electron beam is striking the neck of the tube. Loosen the 
focus coil adjustment nuts and rotate the coil about its ver-
tical and horizontal axes until the entire raster is visible, 
approximately centered and with no shadowed corners. 
Tighten the focus coil adjustment nuts with the coil in this 
position. 

L108 
HOR. M 

LINEARITY n 
R177 FOCUS ° VERT. R • 192 
LINEARITY 

PHONO 

NOR. LOCKING 
C137A e 

R168 RibS R187 

o C137B • 
VERT. bHOR. W NOR. DRIVE 

HEIGHT CENTERING CENTERING 

Figure 3. Rear Chassis Adjustment 

DEFLECTION YOKE ADJUSTMENT - If the lines of the 
raster are not horizontal or squared with the picture mask, 
rotate the deflection yoke until this condition is obtained. 
Tighten the yoke adjustment screw. 

PICTURE ADJUSTMENT - It will now be necessary to ob-
tain a test pattern picture in order to make further adjust-
ments. See steps 2 through 9 of the receiver operating 
instructions on Page 2. 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT - 
Turn the horizontal hold control to the extreme counter-
clockwise position. The picture should remain in horizontal 
sync. Momentarily remove the signal by switching off chan-
nel and then back. Normally the picture will be out of sync. 
Turn the control clockwise slowly. The number of diagonal 
bars will be gradually reduced and when only 3-1/2 to 4-1/2 
bars sloping downward to the left are obtained, the picture 
will pull into sync upon slight additional clockwise rotation 
of the control. Pull in should occur when the control is 
approximately 90 degrees from the extreme counterclockwise 
position. The picture should remain in sync for approxi-
mately 90 degrees of additional clockwise rotation of the 
control. At the extreme clockwise position, the picture 
should be out of sync and should show from 3-1/2 to 4-1/2 
bars sloping downward to the right. 

If the receiver passes the abpve checks and the picture is 
normal and stable the horizontal oscillator is properly 
aligned. Skip " Alignment of Horizontal Oscillator" and pro-
ceed with " Focus" adjustment. 

ALIGNMENT OF HORIZONTAL OSCILLATOR - If in the 
above check the receiver failed to hold sync with the hold 
control at the extreme counterclockwise position or failed 
to hold sync at least 60 degrees of clockwise rotation of the 
control from the pull in point it will be necessary to make 
the following adjustments. 

If the trimmer has insufficient range, set the trimmer to 

mid-position (1 turn out from max. capacity) and adjust the 
T106 horizontal frequency adjustment until this condition is 
obtained. See Figure 5 for the location of T106. 

HORIZONTAL LOCKING RANGE ADJUSTMENT - Set the 
horizontal hold control to the full counter-clockwise posi-
tion. Momentarily remove the signal by switching off chan-
nel and then back. 

Slowly turn the horizontal hold control clockwise and note 
the least number of diagonal bars obtained just before the 
picture pulls into sync. 

If more than 4-1/2 bars are present just before the picture 
pulls into sync, adjust the horizontal locking range trimmer 
C137A slightly clockwise. If less than 3-1/2 bars are present 
adjust C137 slightly counterclockwise. 

Turn the picture control counter- clockwise, momentarily 
remove the signal and recheck the number of bars present 
at the pull in point. Repeat this procedure until 3-1/2 to 
4-1/2 bars are present. 

Repeat the adjustments under " Horizontal Frequency Adjust-
ment" and " Horizontal Locking Range Adjustment" until the 
conditions specified under each are fulfilled. When the 
horizontal hold operates as outlined under " Check of Hori-
zontal Oscillator Alignment," the oscillator is properly 
adjusted. 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS - 
Adjust the height control R168 on chassis rear apron until 
the picture fills the mask vertically. Adjust vertical line-
arity (R177 on rear apron) until the test pattern is symmet-
rical from top to bottom. Adjustment of either control will 
require a readjustment of the other. Adjust vertical cen-
tering to align the picture with the mask. 

WIDTH, DRIVE AND HORIZONTAL LINEARITY ADJUST-
MENTS - Vary the horizontal drive trimmer C137B to yield 
the best compromise between brightness and linearity. 
Adjust the horizontal linearity control of L108 for best line-
arity of the right half of the picture. Adjust horizontal cen-
tering to align the picture with the mask. 

FOCUS - Adjust the focus control R192 for maximum defini-
tion of the vertical wedge of the test pattern. 

Check to see that all cushion, yoke, focus coil and ion trap 
magnet thumb screws are tight. Replace the cabinet back 
grille. Make sure that the back is on tight, otherwise it may 
rattle at high volume. 

CHECK OF R.F. OSCILLATOR ADJUSTMENTS - With a 
crystal calibrated test oscillator or heterodyne frequency 
meter, check to see if the receiver of oscillator is adjusted 
to the proper frequency on all channels. If adjustments are 
required, these should be made by the method outlined in the 
alignment procedures on Page 8. 

Tune in all available Television Stations. Observe the pic-
ture for detail for proper interlacing and for the presence 
of interference or reflections. 

RECEIVER LOCATION - The owner should be advised of the 
importance of placing the receiver in the proper location in 
the room. 

The location should be chose: 
To give easy access for operation and comfortable 
viewing. 

To permit convenient connection to the antenna. 
Convenient to an electrical outlet. 
To allow adequate ventilation. 

VENTILATION CAUTION - The receiver is provided with 
adequate ventilation holes in the bottom, sides and back of 
the cabinet. Care should be taken not to allow these holes 
to be covered or ventilation to be impeded in any way. 

ANTENNAS - The finest television receiver built may be 
said to be only as good as the antenna design and installa-
tion. It is therefore important to use a correctly designed 
antenna, and to use care in its installation. We recommend 
Amphenol # 114-005 or equivalent, on all twelve television 
channels. This antenna uses the 300 ohm television trans-
mission line. 

In most cases the antenna should not be installed perman-
ently until the quality of the picture reception has been ob-
served on a television receiver. 

MODELS Tv- 116-A, TV- 116-B, TV-
117-A, TV- 117-B, Ch. CTV-219-A; 
CTV-215-A 

A temporary transmission line can be run between receiver 
and the antenna allowing sufficient slack to permit moving 
the antenna. Then, with a telephone system connecting an 
observer at the receiver and an assistant at the antenna, 
the antenna can be positioned to give the most satisfactory 
results on the receiver signal. A shift of direction or a few 
feet in antenna position may affect a tremendous difference 
in picture reception. 

REFLECTIONS - Multiple images sometimes known as 
echoes or ghosts are caused by the signal arriving at the 
antenna by two or more routes. The second or subsequent 
image occurs when a signal arrives at the antenna after 
being reflected off a building, a hill or other object. In 

severe cases of reflections, even the sound may be distort-
ed. In less severe cases, reflections may occur that are 
not noticeable as reflections but that will instead cause a 
loss of definition in the picture. 

Depending upon the circumstances, it may be possible to 
eliminate the reflections by rotating the antenna or by mov-
ing it to a new location. In extreme cases it may be impos-

sible to eliminate the reflection. 

Under certain extremely unusual conditions, it may be pos-
sible to rotate or position the antenna so that it received the 
cleanest picture over a reflected path. If such is the case, 
the antenna should be so positioned. However, such a position 
may give variable results as the nature of reflectingsurfaces 
may vary with weather conditions. Wet surfaces have been 
known to have different reflecting characteristics than dry 

surfaces. 

INTERFERENCE - Auto ignition, street cars, electrical 

machinery and diathermy apparatus may cause interference 
which spoils the picture. Whenever possible the antenna 
location should be removed as far as possible from high-
ways, hospitals, doctors offices and similar sources of 
interference. In mounting the antenna care must be taken 
to keep the antenna rods at least 1/4 wave length (at least 6 
feet) away from other antennas, metal roofs, gutters or 
other metal objects. 

Short-wave radio transmitting and receiving equipment may 
cause interference in the picture in the form of moving 
ripples. In some instances it may be possible to eliminate 
the interference by the use of a trap in the antenna trans-
mission line. However, if the interfering signal is on the 
same frequency as the television station, a trap will provide 
no improvement. 

WEAK PICTURE - When the installation is near the limit of 
the area served by the transmitting station, the picture may 

be speckled, having a " snow" effect and may not hold steady 
on the screen. This condition is due to lack of signal 
strength from the transmitter. 

INFORMATION REFERENCES - In short, a television 
receiving antenna and its installation must conform to much 

higher standards than an antenna for reception of Inter-
national Short Wave and Standard Broadcast signals. For 
further information on antennas and antenna installation 
see your dealer. 
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SERVICE SUGGESTIONS 

Some of the possible troubles that may be encountered, with 
their effects and causes, are listed below: 

NO RASTER ON KINESCOPE - The effectof no raster can 
be caused by the following. 

Incorrect adjustment of ion trap magnet. Open 
coil; negative bleeder open, coils reversed. 

No high voltage. Check V17 (6BG6-G) and V18 
(8016) tubes and circuits. If the horizontal deflec-
tion circuits are operating, as evidenced by the 
correct wave form measured on terminal 4 of 
horizontal output transformer T108, the trouble 
can be isolated to the high voltage rectifier (V18) 
circuit. Either the high voltage winding (points 2 
to 3 on T108) is open; the 8016 tube is defective; 
its filament circuit is open; or the high voltage 
filter capacitor C163 is shorted. 

Damper tube (V20, 5V4G), inoperative. Plate 
voltage supply for 6BG6-G horizontal output tube is 
obtained through the damper tube. Check tube, and 
heater winding on T110. If tube is O.K., check L108 
horizontal llinearity coil for continuity and capaci-
tors C157 and C159) for short circuit. 

Defective kinescope. Heater open; cathode " return'' 
circuit open. 

No plate voltage. Shorted electrolytic capacitor 
open choke coil. All plus B measurements are ac-
cessible for measurement by removing cover from 
bleeder box. 

Horizontal osc. and control tube (V17, 6SN7-GT) 
inoperative. Check for sawtooth on grid of hori-
zontal output tube (V18, 6BG6-G) if not present, 
check waveforms, voltages, and components in 
V17 circuits. 

HORIZONTAL DEFLECTION ONLY - If horizontal deflec-
tion only is obtained, evidences by a straight line across 
the face of the kinescope, it can be caused by the following: 

(1) Vertical oscillator and output tube (V15 6C4) in-
operative. Check waveforms and voltages on grid 
and plate. 

(2) Vertical output transformer (T109) open. 

(3) Yoke vertical coils open. 

POOR VERTICAL LINEARITY - If adjustment of the vertical 
height and linearity controls will not correct this condition, 
any of the following may be the cause. 

(1) Vertical output transformer (T109) defective. 

(2) Capacitors C160-A or C158-A defective. 

(3) V16 - (6SN7-GT) defective. Check waveforms and 
voltages. 

(4) Excess leakage or incorrect value in capacitor 
C162. 

(5) Low plate and bias voltages. Check rectifier tube 
and capacitors in plus B supply circuits. 

(6) Capacitor C161 defective. 

POOR HORIZONTAL LINEARITY - If adjustment of controls 
does not correct this condition, check the following: 

(1) Check or replace horizontal output tube (V18, 
6BG6-G). 

(2) Check or replace damper tube (V20. 5V4-G). 

(3) Check waveform on grid of V18. 

(4) Check linearity coil L108 for short circuit. 

(5) Check capacitors C157 and C159 for defects. 

TRAPEZOIDAL OR NON-SYMMETRICAL RASTER - This 
condition can be caused by; Defective yoke. 

WRINKLES ON LEFT SIDE OF RASTER - This condition 
can be caused by: Defective yoke due to R101, R151, or C141 
(internal in yoke assembly) being wrong value or open. 
These components are mounted in rear of yoke assembly. 

SMALL RASTER - This condition can be caused by; 

(1) Low plus B or line voltage. 

(2) Insufficient output from horizontal output tube V18 
(6BG6-G). Replace tube. 

RASTER - NO IMAGE, BUT ACCOMPANYING SOUND - This 
condition can be caused by; 

(1) No signal on kinescope grid. Check picture i.f. 
amplifier tubes V4 (6AG5), V5 (6AG5), V6 (6AG5), 
second detector V7A (6AL5) and video amplifier 
V8 (12AU7). 

(2) Bad contact to kinescope grid. (Lead to socket 
broken). 

SIGNAL APPEARS ON KINESCOPE GRID BUT IMPOSSIBLE 
TO SYNCHRONIZE THE PICTURE VERTICALLY AND 
HORIZONTALLY - A condition of this nature can be caused 
by: 

(I) Defective sync amplifier and separator (V14, 
6SN7-GT). 

(2) If tube is O.K. check voltages, waveforms and as-
sociated circuits. 

SIGNAL ON KINESCOPE GRID AND HORIZONTAL SYNC 
ONLY - If this condition is encountered, check: 

Vertical integrating network capacitors C148, C151, C152, 
C154 and resistors R161, R163, R165. 

PICTURE STABLE BUT WITH POOR RESOLUTION - If the 
picture resolution is not up to standard, it may be caused by 
any of the following: 

(1) Defective picture detector (VIA 6AL5) or video 
amplifier (V8, 12AU7). 

(2) Open video peaking coil. Check all peaking coils 
(L104, L105, L106, L107) for continuity. Note that 
L105 and L106 have shunting resistors. 

(3) Leakage in V8 grid capacitor C134. 

If above components are not found to be defective, check 
the following: 

(1) Check all potentials in video circuits. 

(2) Check kinescope grid circuit for poor or dirty 
contact. 

(3) Check adjustment of focus control (R192). It should 
be effective on either side of proper focus.  

(4) Check and realign, if necessary, the picture i-f and 
r-f circuits. 

PICTURE SMEAR - 

(1) Normally, smear can be attributed to phase shift at 
the low frequency end of the video characteristic. 
This can be caused by improper values of R and C 
in the video circuits. Check for grid current on 
video amplifier tube V8. 

(2) This trouble can originate in either the trans-
mitter or the receiver. Check reception from 
another station. 

PICTURE JITTER 

(1) If regular sections at the left of the picture are 
displaced, replace the horizontal output tube (V18, 
6BG6-G). 

(2) Vertical instability may be due to loose connections 
or noise received with the signal. 

(3) Horizontal instability may be due to unstable trans-
mitted sync or to " noise." 

ALIGNMENT PROCEDURE 

TEST EQUIPMENT - To service this receiver properly, it 
is recommended that the following test equipment be avail-
able. 

R-F SWEEP GENERATOR meeting the following require-
ments. 

(a) Frequency ranges 
18 to 30 mc, 1 mc sweep width 
40 to 190 mc, 10 mc sweep width 
170 to 225 mc, 10 mc sweep width 

(b) Output adjustable with at least 1 volt maxi-
MUM. 

(c) Output constant on all ranges. 

(d) Flat output in all attenuator positions. 

CATHODE-RAY OSCILLOSCOPE - Preferably one with a 
wide band vertical deflection and an input calibrating source. 

SIGNAL GENERATOR - To provide the following frequencies: 
Output on these ranges should be adjustable and at least 1 
volt maximum. 

(a) Intermediate frequencies; 

21.25 mc 
22.8 mc 
23.9 mc 
24.5 mc 
26.0 mc 
27.25 mc 

sound i-f and sound traps 
converter transformer 
first picture i-f coil 
third picture i-f coil 
second picture i-f primary 
second picture i-f secondary 

(b) Radio frequencies 

Channel 
Number 

Picture Sound 
Carrier Carrier 

Freq. Mc. Freq. Mc. 

2 55.25 59.75 
3 61.25 65.75 
4 67.25 71.75 
5 77.25 81.75 
6 83.25 87.75 
7 175.25 179.75 
8 181.25 185.75 
9 187.25 191.75 

10 193.25 197.75 
II 199.25 203.75 
12 205.25 209.75 

13 211.25 215.75 

HETERODYNE FREQUENCY METER with crystal calibrator 
if the signal generator is not crystal controlled. 

ELECTRONIC VOLTMETER of " Junior VoltOhmyst" type 
and a high voltage probe for use with this meter to permit 
measurements up to 10kv. 

If possible the chassis should then be serviced without the 
kinescope. However, if it is necessary to view the raster 
during servicing, the kinescope should be carefully mounted. 
The kinescope should never be allowed to support its weight 
by resting in the deflecting yoke. A bracket should be used 
to support the tube at its viewing screen. 
By turning the chassis on end with the power transformer 
"UP," all adjustments will be made conveniently available. 
Since this is the only sale position in which the chassis will 
rest and still leave adjustments accessible, the trimmer 
location drawings are oriented similarly for ease of use. 

CAUTION: Do not permit the kinescope second anode lead 
to become shorted to the chassis. To do so will cause a 
considerable overload on the high voltage filter resistor 
R167. 

ADJUSTMENTS REQUIRED - Normally only the r-f oscil-
lator trimmers will require the attention of the service 
technician. All other circuits are either broad or very 
stable and hence will seldom require adjustment. 

Due to the high frequencies at which the receiver operates 
the r-f oscillator adjustment is critical and may be affected 
by a tube change. The trimmers can be adjusted to the 
proper frequency on channel 6 and channel 10 with prac-, 
tically any 6J6 tube in the socket. 

In replacing, if the old tube can be matched for frequency by 
trying several new ones, this practice is recommended. At 
best, however it will probably be necessary to realign the 
oscillator trimmers completely after changing the tube. 

The detailed alignment procedure which follows is intended 
primarily as a discussion of the method used, precautions 
to be taken and the reasons for these precautions. Then for 
more convenient reference during alignment a tabulation of 
the i.f. alignment method is given. All the information nec-
essary for alignment is given in the table; however, align-
ment by the table should not be attempted before reading 
the detailed instructions. 

ORDER OF ALIGNMENT - When a complete receiver align-
ment is necessary, it can be most conveniently performed 
in the following order: 

Sound discriminator 
Sound i-f transformers 
Picture i-f traps 
Picture i-f coils 
R-F and converter trimmers 
R-F oscillator trimmers 
Retouch picture i-f transformers 
Sensitivity check 

SOUND DISCRIMINATOR ALIGNMENT - Set the signal gen-
erator for approximately 1 volt output at 21.25 mc and 
connect it to the second sound i-f grid. 

Detune T102 secondary (bottom). 

Set the " VoltOhmyst" on the 10 volt scale. 

Connect the meter in series with a one megohm resistor to 
the junction of diode resistors R106 and R1D8. 

Adjust the primary of T102 (top) for maximum output on the 
meter. 

MODELS TV-116-A, TV- 116-B, TV-
117-A, TV-117-B, Ch. CTV-219-A; 
CTV-215-A 
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Connect the " VoltOhmyst" to pin 1 of VII and set on the 3 

' volt scale. 
Adjust T102 secondary (bottom). It will be found that it is 
possible to produce a positive or negative voltage on the 
meter dependent upon this adjustment. Obviously to pass 
from a positive to a negative voltage, the voltage must go 
through zero. T102 (bottom) should be adjusted so that the 

meter indicates zero output as the voltage swings from 
positive to negative. This point will be called discriminator 

zero output. 

Connect the sweep oscillator to the grid of the second sound 

i-f amplifier. 

Adjust the sweep band width to approximately 21.25 and with 
an output of approximately, 1 volt. 

Connect the oscilloscope to pin 1 of VII. 

The peak to peak bandwidth of the discriminator should be 
approximately 350 kc. and should be linear from 21.175 mc 

to 21.325 mc. 

SOUND I-F ALIGNMENT - Connect the sweep and signal 
generator to the top end of the trap winding (on top of 

chassis). 

Connect the oscilloscope to the second sound i-f grid return 
(terminal A T101) in series with a 33,000 ohm isolating 
resistor. 

Connect a 5600 ohm resistor from terminal A T101 to 
ground. Insert a 21.25 mc marker signal from the signal 
generator into the first sound i-f grid. 

Adjust T101 (top and bottom) for maximum gain and sym-
metry about 21.25 mc. marker. The band width at 80% 
response from the first sound i-f grid to the second i-f grid 
should be approximately ?59 kc. 
The output level from the sweep should be set to produce 
approximately 3 volt peak-to-peak at the second sound i-f 
grid return when the final touches on the above adjustment 
are made. It is necessary that the sweep output voltage 
should not exceed the specified values, otherwise the re-
sponse curve will be broadened, permitting slight mis -
adjustment to pass unnoticed and possibly causing distortion 
on weak signals. 

PICTURE I- F TRAP ADJUSTMENT - Connect the " Volt-
Ohmyst" to the junction of R118 and R120, and adjust the 
picture control for 3 volts on the meter. 

Set the channel switch to channel 13. 
Connect the " VoltOhmyst" across the picture second detector 
load resistor R132 and set it on the 3 volt scale. 

Connect the output of the signal generator to pin #1 of the 
6AG5 converter tube. 

Set the generator to 21.25 mc and check it against a crystal 
calibrator to insure that the generator is exactly on fre-
quency. 

Adjust Trap and T105 for minimum indication on the " Volt-
Ohmyst." 

Set the generator to 27.25 mc. and adjust T104 secondary 
for minimum indication on the " VoltOhmyst." 

PICTURE I-F COIL ADJUSTMENTS - Set the signal gen-
erator to each of the following frequencies, and peak the 
specified adjustment for maximum indication on the " Volt-
Ohmyst." 

22.8 mc T3 (bottom) 
23.9 mc L101 (top of chassis) 
26.0 mc L104 (top of chassis) 
24.5 mc L102 (top of chassis) 

PICTURE I-F OSCILLATION - If the receiver is badly mis-
aligned and two or more of the i-f coils are tuned to the 

same frequency, the receiver may fall into i-f oscillation. 
I-F oscillation shows up as a voltage in excess of 3 volts at 
the picture detector load resistor. This voltage is unaffect-
ed by r-f signal input and sometimes is independent of pic -
lure control setting. 

If such a condition is encountered it is sometimes possible 
to stop oscillation by adjusting the coils approximately to 
frequency by setting the adjustment stud extensions of T3, 
L101, T104 and L102 to be approximately equal to those of 
another receiver known to be in proper alignment. If this 
does not have the desired effect, it may be possible to stop 
oscillation by increasing the grid bias. If so, it should be 
possible to align the coils by the usual method. Once aligned 
in this manner the i-f should be stable with reduced bias. 

If the oscillation cannot be stopped in the above manner, 
shunt the grids of the first two i-f amplifiers to ground with 
1800 mmf capacitors. Connect the signal generator to the 
third i-f grid and adjust L102 to frequency. 

Remove the shunting capacitor from the second i-f grid, 
connect the signal generator to this grid and align T104. 

Remove the shunting capacitor from the first i-f grid, con-
nect the signal generator and align L101. 

Connect the signal generator to pin #1 of the 6AG5 converter 
(in the r-f tuning unit) and align T3 to frequency. 

If this does not stop the oscillation the difficulty is not due 
to i-f misalignment as the i-f section is very stable when 
properly aligned. 

Check all i-f by-pass condensers, coil loading resistors, 
tubes, socket voltages, etc. 

R-F AND CONVERTER TRIMMER ADJUSTMENT - Connect 
the r-f sweep oscillator to the receiver antenna terminals. 
If the sweep oscillator has a 50 ohm single-ended output, 
it will be necessary to obtain balanced output by connecting 
as shown in Figure 4. 

50 OHM 
UNBALANCED 

SWEEP OUTPUT 
CABLE 

N$ Ill 
120 A. 

Figure 4. Unbalanced Sweep Cable Terminals 

Connect the oscilloscope through a 47,000 ohm resistor to 
Pin 1 of the 6AG5 converter tube. 

By-pass the first picture i-f grid to ground through 1000 
mmid capacitor. 

Keep the leads to this by-pass as short as possible. If this 
is not done lead resonance may fall in the r-f range and 
cause an incorrect picture of the r-f response. 

Connect the " VoltOhmyst" to the junction of R115 and R116 
and adjust the picture control for 3 volts on the meter. 

Connect the signal generator loosely to -the receiver antenna 
terminals. 
Rotate the tuner knob to the maximum clockwise position 
and adjust the position of the pointer to the arrow on the 
back side of the dial plate. 
Rotate the tuner knob until the pointer is aligned with the 
6" mark on the back side of the dial plate. 

Set the sweep oscillator to cover channel 6. 

Insert markers of channel 6 picture carrier and sound car-
rier at 83.25 mc. and 87.75 mc. 

Adjust the low band converter trimmer and low band R.F-, 
trimmer. 

Check the response of channels 2 through 5 by first setting 
the sweep generator to each of these channels and then 
turning the tuner knob until the pattern appears on the os-
cilloscope screen. 

Rotate the tuner knob until the pointer is aligned with the 
"10" mark on the back side of the dial plate 

Set the sweep oscillator to cover channel 10. 

Insert markers of channel 10 picture carrier and sound 
carrier at 193.25 mc and 197.75 mc. 

Adjust the high band converter trimmer, and high band R.F. 
trimmer, for the " W" shaped response centered about the 
marker. 

Check the response of channels 6, 7, 9, 11, 12 and 13 by 
setting the sweep generator to each of the channels and then 
adjusting the tuner knob until the pattern appears. 

Remove the 1000 mmf capacitor from the first picture i-f 
grid. 

R.F. OSCILLATOR TRIMMER ADJUSTMENT - The r-f- os-
cillator may be aligned by adjusting it to beat with a crystal 
calibrated heterodyne frequency meter or by feeding a sig-
nal into the receiver at the r-f sound carrier frequency and 
adjusting the oscillator for zero output from the sound dis-
criminator. In this latter case the sound discriminator 
must first have been aligned to exact frequency. Either 
method of adjustment will produce the same results. The 
method used will depend upon the type of test equipment 
available. 

Regardless of which method of oscillator alignment is used, 
the frequency standard must be crystal controlled or cali-
brated. 

If the receiver oscillator is to be adjusted by the heterodyne 
frequency meter method, the frequencies listed under " R-F 
Sound Carrier" in the table must be available. 

If the receiver oscillator is adjusted by feeding in the r-f 
sound carrier signal the frequencies listed under " R-F 
Sound Carrier" must be available. 

Channel 
Number 

2 
3 
4 
5 
6 
'7 
8 
9 
10 
11 
12 
13 

Receiver 
R-F Osc. 
Freq. Mc. 

81 
87 
93 

103 
109 
201 
207 
213 
219 
225 
231 
237 

R-F Sound 
Carrier 
Freq. Mc. 

59.75 
65.75 
71.75 
81.75 
87.75 

179.75 
185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

If the heterodyne frequency meter method is used, couple 
the meter probe loosely to the receiver oscillator. 

ALIGNMENT PROCEDURE 

Connect the signal generator to the receiver antenna 
terminals. 

The order of alignment remains the same regardless of 
which method is used. 

Rotate the tuner knob until the pointer is aligned with the 
"6" mark on the back side of the dial plate. 

MODELS Tv-116-A, Tv- 116-B, TV-
. 117-A, TV-117-B, Ch. CTV-219-A; 

CTV-215-A 
Adjust the frequency standard to the correct frequency 
(109.0 mc. for the heterodyne frequency meter of 87.75 mc. 

for the signal generator). 

Adjust the low ba.id oscillator trimmer, C19, for an audible 
beat on the heterodyne frequency meter of zero voltage 
from the sound discriminator. Be certain that the voltage 
across the discriminator varies + and - as the tuner knob is 
rotated slightly to either side of the channel 6 position. 

Set the frequency standard to the proper frequency for 
channel 2 as listed in the alignment table. 

Rotate the tuner knob toward the channel 2 position and see 
that the discriminator voltage goes through zero or that an 
audible beat note is obtained from the heterodyne frequency 

meter. 

Rotate the tuner knob until the pointer is aligned with the 
"10" mark on the back side of the dial plate. 

Adjust the high band oscillator trimmer, for an audible 

beat note on the heterodyne frequency meter or zero volt-
age from the sound discriminator. 

Adjust the frequency standard to the correct frequency 

(219.0 mc. for the heterodyne frequency meter on 197.75 mc. 
for the signal generator). 

Set the frequency standard to the proper frequency for 
channel 7 as listed in the alignment table. 

Rotate the tuner knob toward the channel 7 position and see 
that the discriminator voltage goes through zero or that an 
audible beat note is heard from the heterodyne frequency 

meter. 

Check the tuner coverage of channel 13 following the same 
general procedure as outlined for channel 7. 

RETOUCHING OF PICTURE I-F ADJUSTMENT - The pic-
ture i-f response curve varies somewhat with the change of 
bias and for this reason it should be aligned with approxi-
mately the same single input as it will receive in operation. 

If the receiver is located at the edge of the service area, it 
should be aligned with approximately -1 volt i-f grid bias. 
However, for normal conditions, (signals of 1000 microvolts 
or greater), it is recommended that the picture i-f be align-
ed with a grid bias of -3 volts. Set the picture control for 
-3 volts at the junction of R118 and R120. 

Connect the r-f sweep generator to the receiver antenna 
terminals. 

Connect the signal generator to the antenna terminals and 
feed in the 25.75 mc. i-f picture carrier marker and a 23 
mc. marker. 
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Connect the oscilloscope across the picture detector load 
resistor, R132. 

Set the channel switch to channel (between 1 and 8) found to 
have the best response during the r-f and converter trim-
mer adjustment. 

Set the sweep output to produce approximately .3 volt peak 
to peak across the picture detector load resistor. 

Observe and analyze the response curve obtained. The re-
sponse will not be ideal and the i-f adjustments must be 
retouched in order to obtain the desired curve. In making 
these adjustments care should be taken that no two trans-
formers are tuned to the same frequency as i-f oscillation 
may result. 

On final adjustment the picture carrier marker must be at 
approximately 50% response. The curve must be approxi-
mately flat topped and with the 23 mc. marker at approxi-
mately 90% response. 

The most important consideration in making the i-f adjust-
ments is to get the picture carrier at the 50% response 
point. If the picture carrier operates too low on the re-
sponse curve, loss of low frequency video response, of pic-
ture brilliance, of blanking, and of sync may occur. If the 
picture carrier operates too high on the response curve, 
the picture definition is impaired by loss of high frequency 
video response. 

SENSITIVITY CHECK - A comparative sensitivity check can 
be made by operating the receiver on a weak signal from a 
television station and comparing the picture and sound ob-
tained to that obtained on other receivers under the same 
conditions. 

This weak signal can be obtained by connecting the shop an-
tenna to the receiver through an attenuator pad of the type 
shown in Figure 5. The number of stages in the pad de-
pends upon the signal strength available at the antenna. A 
sufficient number of stages should be inserted so that a 
somewhat less than normal contrast picture is obtained when 
the picture control is at the maximum clockwise position. 

L 10A 

129 

TO 
ANTENNA 47 

120 120 

120 129 

Figure 5. A ttenuator Pad 

Only carbon type resistors should be used to construct the 
attenuator pad. Since many of the low value moulded re-
resistors generally available are of wire wound construction, 
it is advisable to break and examine one of each type of re-
sistor used in order to determine its construction. 

ALIGNMENT TABLE - Both methods of oscillator align-
ment are presented in the alignment table. The service 
technician may thereby choose the method to suit his test 
equipment. If it is found that the dual listing is confusing, 
the unwanted listing can be easily erased. 

CRTICAL LEAD DRESS 

(1) Dress all video coupling capacitors and peaking coi 

CRITICAL LEAD DRESS 

(1) Dress all video coupling capacitors and peaking coils 
up and away from the chassis. 

(2) Contact between the R-F Oscillator frequency adjust-
ment screws and the oscillator coils or channel 
switch eyelets must be avoided. 

If any tuner troubles develop which indicate the need for 
realignment, the tuner should be returned to the factory. 

It should be noted that normally replacement of tubes should 
not necessitate realignment of the tuner. 
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ALIGNMENT TABLE 

The Detailed Alignment Procedure beginning on page 4 should be read before alignment by use of the tables is at-

tempted. Discrimination and Sound i-f Alignment 

Step 
No. 

Connect 
Signal 

Generator 
to 

Signal 
gen. 
Freq. 
Mc. 

Connect 
Sweep 

Generator 
to 

Sweep 
gen. 
Freq. 
Mc. 

Connect 
Oscilliscope 

to 

Connect 
"VoltOhmyst" 

to 

Misc 

Connections 
and 

Instructions 

Adjust 

1 2nd Sound 
i-f grid 
(pin 1 V10) 

21.25 
1 volt 
output 

Not Used Not Used In series with 
1 meg. to jonc- 

tion of R106 
and R108 

Meter on 
10 volt scale 

Detune T102 

(bottom) 
adjust T102 

(top) for max. 
on meter 

2 2nd Sound 
i-f grid 
(pin 1 V10) 

21.25 
1 volt 
Output 

Not Used Not Used Discriminator 

output ( pin 1 
of V11) 

Meter on 
3 Volt 
Scale 

T102 (bottom) 
for zero on 
meter 

3 2nd Sound 
i-f grid 
(pin 1 V10) 

21.25 
1 volt 
Output 

2nd Sound 
I- F grid 
(Pin 1 
V10) 

21.25 
Center 
1 MC 
1 Volt 
Output 

Discriminator 
Output 
(pin 1 of 
V11) 

Not Used Check for symmetrical 
waveform (pos. 
equal adjust T102. 
they are equal 
SEE NOTE 1 

response 
ÍS) neg.). If not 

(Top) until 

4 Trap wind- 
ing on T3 
(top of 
chassis) 

21.25 
Re- 
duced 
Output 

Trap wind- 
ing on T3 

21.25 
reduced 
output 

Terminal A 
T102 in 
series with 
33,000 ohms 
SEE NOTE 2. 

Not Used Sweep output 
reduced to 
provide 3 volts 
top on Scope 
SEE NOTE 3. 

T101 (top) and 
bottom for 
max. gain and 
symmetrical at 
21.25 mc 

NOTE 1: 

NOTE 2: 

The peak-to- peak bandwidth of the discriminator should be approximately 350 kc and should be linear 
from 21.175 inc. to 1.325 mc. 

II a 60 cycle sweep rate is used it will be necessary to reduce the time constant in the 2nd sound I- F grid 
circuit in order to reproduce the desired response curve. To do this, shunt R176 Terminal "A" of T107 
to chassis wiin 5600 ohms. 

NOTE 3: The sweep generator output should be set to produce approximately 0.3 volt peak- to- peak at the second 
sound I- F grid return ( Terminal "A" of T107) for final touch upon this adjustment. Signal voltage in ex-
cess of 0.3 volt will tend to broaden the response curve permitting misadjustment to pass un-noticed. 

Picture I- F and Trap Adjustment 

Step 
No. 

Connect 
Signal 

Generator 
to 

Signal 

Gen. 
Freq. 
Mc. 

Connect 
Sweep 

Generator 
to 

Sweep 
Gen. 
Freq. 
Mc. 

Connect 
Oscilloscope 

to 

Connect 
"VoltOhmyst 

to 

Misc. 
Connections 

and 
Instructions 

Adjust 

5 Not used Not used Not Used Junction 
R118 and R120 

Set "Station 
Selector" 
switch to 
Channel 13 

Adjust " Picture 
control for 
3 volts reading 
on Voltohmyst 

6 Pin No. 1 of 
6AG5 Con- 
verter 

21.25 Not Used Not Used Junction of 
L103 and R132 

Meter on 3 
volt scale 

T3 ( top) for 
min. on meter 

7 21.25 Not Used Not Used Junction of 
L103 and R132 

Meter on 3 
volt scale 

T105 for min. 

" 22.8 Not Used Not Used Junction of 
L103 and R132 

Meter on 3 
volt scale 

T3 (bottom) 
for max. 

9 " 23.9 Not Used Not Used Junction of Meter on 3 
volt scale 

L101 ( top ,.. iias-
sis) for max. 

T104 (top chas-

sis) for max. 

10 " 26.0 Not Used Not Used Junction of 
Ll03 and R132volt 

Meter on 3 
scale 

11 " 24.5 Not Used 

_ 

Not Used Junction of Meter on 3 
volt scale 

L102 (top chas -
sis) for max. 

E: Oscillation may occur if the 1-F section is badly out of alignment. This will be evidenced by a meter reading 
in excess of 3 volts and is caused by the "staggered'' I- F stages being tuned to approximate y the same fre-
quency. If this condition is encountered adjust the core studs of T3 (bottom) L101, T104 and L102 until os-
cillation ceases. Oscillation may not be encountered until proceeding with steps 9.10 or 11 See " Picture I- F 

Oscillation MODELS TV- 11b-A, TV- 11O-B, TV-

117-A, TV- 117-B, Ch. CTV-219-A; 
CTV-215-A  
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Reference No. 

R-175 
R-193 
R-119, 126, 

137, 164 
R-101 
R-166 
R-129 
R-190 

R-176, 184, 
185 

R-105, 121, 122, 
124, 127, 131, 
142, 183 

R-112 
R-102 
R-143, 194 
R-139, 178 
R-140 
R-134 
R-132 
R-169 
R-123, 128 
R-160 
R-130 
R-146, 154 
R-118, 
R-120 
R-117 
R-152 
R-104, 136 

141 

R-156 
R-179 
R-133 

R-115, 147 
R-153, 106, 108 
R-114, 144, 

174 
R-159 
R-110 
R-149, 150 
R-157, 171 
R-103, 111 
R-182 
R-145 
R-135, 138, 155 

162, 
R-180 
R-167 

R-181 
R-148 
R-158 

REPLACEMENT PARTS LIST 

MODEL TV- 116-A, TV- 116-B, TV-117-A, TV-117-B and 
Chassis CTV-219-A 

Description Part No. Reference No. 

3.3 Ohm 20% 1 watt 
39 Ohm 20% 1/2 watt 

47 Ohm 20% 1/2 watt 
82 Ohm 20% 1/2 watt 
82 Ohm 20% 1 watt 
150 Ohm 20% 1/2 watt 
270 Ohm 10% 10 watt 

W. W. 

560 Ohm 10% 1/2 watt 

1000 Ohm 20% 1/2 
1000 Ohm 20% 1 
1200 Ohm 10% 1/2 
2200 Ohm 20% 1 
3300 Ohm 10% 1/2 
3300 Ohm 10% 1 
3900 Ohm 10% 1/2 
4700 Ohm 10% 1/2 
5600 Ohm 10% 1 
5600 Ohm 5% 1/2 
6800 Ohm 20% 1/2 
6800 Ohm 5% 1/2 
8200 Ohm 20% 1/2 
10 K 20% 1/2 
12 K 10% 1/2 
15 K 10% 1/2 
15 K 20% 1 

watt 
watt 
watt 
watt 
watt 
watt 
watt 
watt 
watt 
watt 
watt 
watt 
watt 
watt 
watt 
watt 
watt 

22 K 20% 1/2 watt 
(R-136, 141 part of 
L-105, 10'7) 

22 K 10% 1/2 watt 
33 K 20% 1 watt 
39 K 10% 1/2 watt 

(part of L-104) 
82 K 20% 1/2 watt 
100 K 10% 1/2 watt 

100 K 
120 K 
120 K 
150 K 
150 K 
470 K 
560 K 
820 K 

20% 1/2 watt 
20% 1 watt 
10% 1/2 watt 
20% 1/2 watt 
20% 1 watt 
20% 1/2 watt 
10% 1/2 watt 
10% 1/2 watt 

172 1 Meg 20% 1/2 watt 
1 Meg 20% 1 watt 
1.5 Meg 20% 1/2 watt 
2.2 Meg 20% 1/2 watt 
2.7 Meg 10% 1/2 watt 
3.9 Meg 10% 1/2 watt 

REX106 

R-116, 170 
R-109 
R-188-A-B 

R-189-A-B-C 

R-113, 125 

R-168 
R-177 

R-186 

R-187 

R-151, 173 

R-107 

R-113 

L-108 
L-109 

C-165 
C-132 
C-166 
C-128 

C-143 
C-138, 144 
C-112, 121, 

126, 130 
C-148 
C-163 

C-149 
C-100, 101, 103, 

106, 109, 120, 
123, 124, 131, 
136, 118, 122 

Description Part No. 

6.8 Meg 20% 1/2 watt 
10 Meg 20% 1/2 watt 
1125 Ohm & 610 Ohm 

40 watt W.W. REX105 
8200 Ohm, 25 Ohm, 

100 Ohm, Candohm REX107 

CONTROLS 

Brightness, contrast 
500 K Ohms and 
10K Ohms 

Height 2.5 Megohm 
Vertical Linearity 
5000 Ohm 
Vertical centering 
20 Ohm C.T. 
Horizontal centering 
20 Ohm 
Horizontal Vertical Hold 
50 K Ohm and 1 Megohm 
On-Off Volume 
1 Megohm with Switch 
Focus Control 
2250 Ohm 4 watt 
Horizontal Linearity 
Horizontal Width 

CAPACITORS 

5 mmf 3000V Mica 
10 mml 500V Ceramic 
56 mmf 2000V Mica 
100 mmf 500V G.P. 
Ceramic 

100 mmf 500V Mica 
180 mmf 1000V Mica 

270 mmf 500V Mica 
390 mmf 500V Mica 
500 mmf 10,000V 
Ceramic 

560 mmf 1000V Mica 

1500mmf 500V G.P. 
Ceramic 

C-147 2000mmf 1000V Mica 

C-111, 115 2000mmf 600V Paper 
C-139 2200mmf 1000V Mica 
C-156 4700mmf 2000V Mica 
C-116 .005MFD 600V Paper 
C-104, 113, 114, 

146, 168, 169 . 01 MFD 400V Paper 
C-142 .02 MFD 400V Paper 

PRA120 
PRA114 

PRA118 

PFtA116 

PRA115 

PRA117 

PRA108 

PRA113 
CLA192 
CLA193 

Reference No. 

C-157 
C-133, 134, 145, 

141, 155 
C-162 
C-159 
C-119, 135, 140, 

153, 161 
C-117 

Description 

REPLACEMENT PARTS LIST 

MODELS TV-116-A, TV- 116-B, TV-
117-A, TV-117-B, Ch. CTV-219-A; 

CT-215-A 

MODEL TV- 116-A, TV- 116-B, TV- 117-A, TV-117-B and 

CphaarstsNiso. Reference No. Description 

.035MFD 1000V Paper 

.05 MFD 400V 

.1 MFD 400V 

.1 MFD 1000V 

Paper 
Paper 
Paper 

.25 MFD 400V Paper 
24 MFD 300V Elec-
trolytic 

C -150-A -B -C 10 MFD 400V, 
30 MFD 300V, 
30 MFD 400V Elec-
trolytic 

C-160-A-B-C 40 MFD 150V, 
40 MFD 450V, 
130 MFD 50V Elec-
trolytic 

C-158-A-B 10 MFD 450V, 
80 MFD 450V Elec-
trolytic 

C-164-A-B 10 MFD 350V, 
40 MFD 450V Elec-
trolytic 

C- 167-A-B 250MFD 10V, 
1000MFD 6V Elec-
trolytic 

C-137-A-B Variable Trimmers 
10-160mmf, 40-370mmf, 
Mica 

C-151, 152, 154 Couplate, Vertical 
Interg. 

R-163, 165 Couplate, Vertical 
Interg. 

T-101 

T-102 

T-103 
T-104 
T-105 
T-106 
T-107 
T-108 
T-109 
T-110 
L-101, 102 
L-103, 106 
L-104 

L-105, 107 

TRANSFORMERS & COILS 

Sound I.F. Trans 
(21.25mc) 

Sound Disc. Trans 
(21.25mc) 

Audio Output Trans. 
2nd Picture I.F. 
Cathode Trap 
Horizontal Os. Trans. 
Vertical Ose. Trans. 
Horizontal Output Trans. 
Vertical Output Trans. 
Power Trans. 
Picture I.F. (1st & 3rd) 
Video Peaking (36 mhy) 
Video Peaking ( 180 mhy 
wound on R-133) 

Video Peaking (120 mhy 
wound on R-136, 141) 

CPX106 

CPX107 

CPX108 

CPX110 

CPX109 

CPX111 

VCX125 

NKX100 

CLA174 

CLX185 
TRA121 
CLA175 
CLA169 
CLA170 
TFtA119 
TRA124 
TRA120 
TRA117 
CLA176 
CLA173 

CLA171 

CLA172 

L-112 
L-111 
L-110 

Choke, Filter 
Focus, Coil, EM-PM 
Deflection Yoke (70°) 

MISCELLANEOUS 

Part No 

CLA168 
CLX191 
CLX184 

TNA-108 LYT-L-
TUNER (TV-FM) TTA150 
Bakelite, Wafer 
mtg. Plate 
(Electrolytics) SOX124 

Socket, 6 Prong 
Female w/cap SOX127 

Socket, Power Interlock, 
2 prong SOX121) 

Octal Bakelite, wafer SOX115 
Octal, ceramic, rubber 
mtg. w/o rubber SOX119 

Octal, corona Ring SOX123 
CRT with 21.5" lead SOX122 
Miniature, 7 pin, wafer SOX117 
Min., 7 pin, molded 
with shielded base SOX116 

Pilot light, 8" lead SOX114 
Shield for '/ pin, min. 
Octal 1 3/8" High SOX125 

Socket, Phono SOX129 
Pins, Radio, Speaker 
connector CCX157 

Power cable, termin-
ated w/power connector WCA109 

Fuse Holder w/lock-
washer and nut FUA102 
9 pin, wafer, small 
button SOX118 

Plug, male, 6 prong 
w./cap PLX107 

Fuse, 5 amp FUA101 
Fuse, . 25 amp FUA100 
Dial Bracket BRA317 
Bracket, Focus Coil 
Mtg. BRX327 

Housing, H.V. 
compartment SMA535 

Bracket, Width control, 
Mtg. BRA322 

Cover, H.V. compartment SMA53o 
Cover, Bleeder resistor 
Assy. SMA538 

Housing, Bleeder resistor 
Assy. SMA537 

Light Diffuser MPX213 
Reflector, Pilot Light SOX130 
19AP4A Picture Tube 
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These models use 20 Tubes ( Including Picture Tube and Rectifiers) and employ an inter- carrier sound circuit. 
The picture Tube in both receivers is the 16TP4. Both receivers use ratio detector for the sound. 

SAFETY PRECAUTIONS: The kinescope should be handled with extreme care. The person handling this tube should wear 
gloves and protective goggles as an added precaution. 

When the poweris connected, care must be taken in servicing the High Voltage Supply of these receivers. The interlock 
opens one side of the line only leaving one side of the line connected when the back is removed. For servicing with 
chassis out of the cabinet the interlock-socket can be shorted. 

VOLTAGE READINGS: The voltage readings to be obtained 
schematic diagram. These voltages will be very advantageous 
inspect for damaged or burned parts before attempting to 
the high voltage circuit of the receiver. 

TOP-WIDTH 
BOTTOM-HORIZ 

LINEARITY 

at various locations in the receiver have been indicated on the 
when "trouble shooting". Check voltages, tubes, fuse and 
re-align receiver. A wired-in 1/4 amp fuse is used to protect 

All voltages were taken with d 117.5 V. line and with no signal input. The contrast control set at the maximum clockwise 
position; the brightness control at 50% rotation and all other controls in normal operating position. The tuner set for 
Channel 2. All voltages are positive with respect to ground unless otherwise indicated. 

CHANNEL 
NO. 

CHANNEL PICTURE 
FREQ.MC. CARRIER 

N.C. 

SOUND 
CARRIER 

M.C. 

FREQUENCY CHART 
RECEIVER CHANNEL CHANNEL 
RF. 05C. NO. FREO.MC. 

M.C. 

2 54.60 55.25 
3 60-66 61.25 

66.72 67.25 
5 76.82 77.25 

6 82-88 83.25 
7 174-180 175.25 

IF. FRCu. M.0 

PICTURE CARRIER 
SOUND CARRIER 

59.75 81.35 
65.75 87.35 
71.75 93.35 
81.75 103.35 
87.75 109.35 
179.75 . 201.35 

26.1 
21.6 

PICTURE 
CARRIER 
N.C. 

SOUND 
CARRIER 

M.C. 

RECEIVER 
RF. 05C. 
M.C. 

9 
10 
11 
12 
13 

180.186 

186-192 
192.198 

198.204 
204.210 
210.216 

181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

FOCUS ADJUSTMENT AND CENTERING 

185.75 

191.75 
197.75 
203.75 
209.75 

215.75 

207.35 
213.35 
219.35 
225.35 
231.35 
237.35 

These receivers use a permanent magnet ( PM) type of focusing. This focalizer is attached to a plate which i 
mounted behind the Yoke. 

CENTERING OF PICTURE: The picture may be centered in relationship with the opening of the glass panel at the fac 
of the receiver by shifting the brass centering stud at the rear of the focalizer. (See top view of chassis) 

FOCUS ADJUSTMENT: (The focus adjustment must be made with a screw-driver of non-magnetic material.) 
The focus adjustment (the large slotted screw) is located at the rear of the focalizer. The picture focus is adjusted 
by either increasing or decreasing the amount of screw insertion to either decrease or increase the magnetic flux as 
required. 

CONTROL OPERATDN 

HEIGHT CONTROL (Rear Apron of Chassis) To increase the vertical size of the picture, turn this control in a counter-
clockwise rotation. To reduce the size of the picture vertically,turn this control clockwise. 

VERTICAL LINEARITY: (Rear Apron of Chassis) As this knob is turned to the left (counter-clockwise) the size of the 
top half of the picture is increased vertically; as it is turned clockwise, it is reduced. 

HORIZONTAL LINEARITY: (Top of Chassis - See Layou, moving the slug out of the coil increases the left hand 
side of the picture and moving the slug in decreases the left and increases the right hand side. 

WIDTH CONTROL: (Top of Chassis - See Layoue Screw slug in to increase width and out to decrease width 

HORIZONTAL FREQUENCY: (Top of Chassis - See Layout) Locate the horizontal hold control (located on 
front apron) in the center of its rotation. Adjust horizontal frequency screw to lock in picture. When properly adjusted 
the horizontal hold control should hold in the picture when the picture is turned approximately equal amounts from the 
center position. 

HORIZONTAL DRIVE: (Screw priver Adjustment on rear apron of chassis) Turn counter-clockwise to increase drive 
and clockwise to decrease drive. Drive should be as high as possible without producing a bright vertical line on the 
raster. 

CAUTION: INSUFFICIENT DRIVE WILL OVERLOAD HORIZONTAL DRIVER (6BGAGT). 

HORIZONTAL 
DRIVE 

POWER 
RECTWŒR 

VERT OUTPUT 

VERT OSC 

NOR OSC 
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CONSULT YOUR TELEVISION SERVICEMAN 

BRIGHTNESS 11 V RTICAL 

OFT-VOLUME CONTRAST 

Y- CONTROL 
LAYOUT *Pi 

HORIZONTAL TUNING 

325,332 
CONTROL LAYOUT 

VIDEO DETECTOR 
AGC 

30S 

CONTRAST 

11 
LBRIGHTNESS 

OFF VOLUME 

M 

HORIZONTAL 

_VERTICAL 

TUNING 

TUNER ASSEMBLY 

SCHEMATIC LOCATION NUMBER DESCRIPTION 
CARBON RESISTORS 

R7 470 Ohms 
R2,R3 1,000 Ohms 
R4 2,200 Ohms 
R6 18,000 Ohms 
R1,R5 100,000 Ohms 

CERAMIC CONDENSERS 
C 1 
(C2A,C2B),(C21A,C21B) 
C3,C4 
C11 
C12 
C13 
C17 
C18 
.C20 
C22 

100 MMFD. 10% 
1000 MMFD. Dual Condenser 
500 MMF11 
25 MMFD. 
33 MMFD. 5%(N750 Temp. Coeff) 

30 MMFD. 5% (N750 Temp. Coeff) 
47 MMFD. 
15 MMFD. 5% (N-750 Temp. Coeff) 
20 MMFD. 
5 MMFD. (N-750 Temp. Coeff) 

TRIMMER CONDENSERS 
C5 Low Band R.F. Trimmer 
C6 Low Band Mixer Trimmer 
CIO Low Band Oscillator Trimmer 
C15 High Band R.F. Trimmer 
C16 High Band Mixer Trimmer 
C19 High Band Oscillator Trimmer 

C7,C8,C9,C14 
TUNING CAPACITORS 

Main Gang Tuning Capacitors 

SCHEMATIC LOCATION PART NO. DESCRIPTION 

COILS 
1.1 Antenna Coil 
1.2 High Band R.P. Coil 
1,3 High Band Mixer Coil 
L4 High Band Oscillator Coil 
1.5 I.E. Coil 
I 6,1.7 R.F. Choke Coil - 1.8 Microhenries 

TRANSFORMERS 
Ti Antenna Transformer 
T2 Low Band Coil Assembly 

SCHEMATIC 

R35 1 
R100) 

R59 
R87 ) 

R56 
R61 
R66 

R35) 
R56) 

R100 
R87 
R59 
R61 
R66 

R68 
R21 

CONTROIS Control I ayout " A") 
(Contrast Control-2500 Ohms) 
(Brightness Control - 50,000 Ohms) 

(Vertical Hold Control- 1.0 Megohm) 
(Horizontal Hold Control- 50,000 Ohms) 

N-7172 Volume Control with On-Off Switch-0.5 Megohm 
N -7341 Height Control-2.5 Megohms 
N-8071 Vertical Linearity Control-3000 Ohms 

CONTROLS (Control Layout " B") 
(Contrast Control-2500 Ohms) 
(Volume Control with on-off switch-0.5 Megohm 

N-8160 Brightness Control - 50,000 Ohms 
N-8160 Horizontal Hold Control - 50,000 Ohms 
N-8I59 Vertical Hold Control- 1.0 Megohm 
N-7341 Height Control - 2.5 Megohm 
N-8071 Vertical Linearity Control-3000 Ohms 

N-8158 

MAIN CHASSIS 

LOCATION PART NO. DESCRIPTION 

N-8053 

N-7338 

WIREWOUND RESISTORS 
N-8035 8,200 Ohms 5.0 Watts 10" 
N-8036 13,000 Ohms 4.0 Watts 7.5% 

R96 
R 11,R 16,R34 
R81 
R12,R17 
R31,R57,R91 
R92 
1123 
R32 
1149 
R24,R47,R69,R70 
R65 
R46,R95 
R10,R13,R18,R19 
R84 
R33,R75 
R42,R77 
R76 
R62 
R40 
R8 
R83 
R9,R22,R29,R89 
R45 
R71 
R97 
R50 
R15,R48,R101 
1214,R39 
R36 

CARBON RESISTORS 
N-8126 4.3 Ohms 1/2 Watt 10% 
N-6237 47 Ohms 1/2 Watt 10% 
N-8I55 56 Ohms 1.0 Watt 10% 
N -5857 82 Ohms 1/2 Watt 10% 
N-1349 100 Ohms 1/2 Watt 20% 
N-8030 100 Ohms 2.0 Watts 10% 
N-3663 150 Ohms 1/2 Watt 10% 
N-4067 180 Ohms 1/2 Watt 10% 
N-4121 270 Ohms 1/2 Watt 10% 
N-4280 560 Ohms 1 /2 Watt 10% 
N-4279 820 Ohms 1/2 Watt 10% 
N-3341 1,000 Ohms 1/2 Watt 10% 
N-1694 1,000 Ohms 1/2 Watt 20% 
N-6793 1,200 Ohms 1/2 Watt 10% 
N-7398 1,500 Ohms 1 /2 Watt 10% 
N-4896 2,200 Ohms 1 /2 Watt 10% 
N -8103 2,700 Ohms 1/2 Watt 10% 
N-7399 3,900 Ohms 1/2 Watt 10% 
N-7154 4,700 Ohms 1.0 Watt 10% 
N-7000 4,700 Ohms 1/2 Watt 20% 
N-7406 5,600 Ohms 1.0 Watt 10% 
N-4630 6,800 Ohms 1/2 Watt 10% 
N-8043 8,200 Ohms 1.0 Watt 10% 
N-4895 10,000 Ohms 1 '2 Watt 10% 
N-4229 10,000 Ohms 2.0 Watts 10% 
N-5690 12,000 Ohms 1 /2 Watt 10% 
N-6424 15,000 Ohms 112 Watt 10% 
N-2970 15,030 Ohms 2.0 Watts 10% 
N-8031 18,000 Ohms 2.0 Watts 10% 

MODELS 305 
325, 332 
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C49 
C43 
C51 
C26,C31,C36,C39,C40,C66 
C27,C32 

C23,C24,C28,C30,C33,C38,C42) 
C53,C54,C56,C59,C65,C73 ) 

C29,C34 
(C35A,C35B), (C37A,C37B) 

C86 
C88 
C98 

R73 
1144 
R41 
1193 
1220 
R67 
12102 
1254,R78,R79,R85,R86 
RS4 
11103 
1128,R43 
R55.R88 
1152 
1153 
1199 
1282,1190 
1198 
R72 
1126 
R25 
1130 ,1160,R74 
R58 
R63 
1180 
1151 

C93 
C60 
C71 

C75A) 
C75B) 

C63A) 
C63B) 

C48A) 
C48B) 
C48C) 
C48D) 

NODELS 305, 
325, 332 

OSCILLOSCOPE PATTERNS 
SCHEMATIC LOCATION PART NO. DESCRIPTION SCHEMATIC LOCATION PART NUMBER DESCRIPTION 

CARBON RESISTORS (Cont.) 
N-6012 22,000 Ohms 1/2 Watt 10% 
N-7012 27,000 Ohms 1.0 Watt le 
N-8044 33,000 Ohms 1.0 Watt 10% 
N-8032 33,000 Ohms 2.0 Watts 10% 
N-8033 47,000 Ohms 2.0 Watts 10'7 
N-4823 56,000 Ohms 1/2 Watt 10% 
N-4120 68,000 Ohms 1/2 Watt 20% 
N-2973 100,000 Ohms 1/2 Watt 10% 
N-8028 100,000 Ohms 1.0 Watt 10% 
N-1778 100,000 Ohms 1/2 Watt 20% 
N-4468 150,000 Ohms 1/2 Watt 10% 
N-7003 180,000 Ohms 1/2 Watt 10% 
N-4899 220,000 Ohms 1/2 Watt 10% 
N-8025 300,000 Ohms 1/2 Watt 51 
N-8026 390,000 Ohms 1/2 Watt 10% 
N-5694 470,000 Ohms 1/2 Watt 10% 
N-8029 470,000 Ohms 1.0 Watt 10% 
N-7790 560,000 Ohms 1/2 Watt 101 
N-7403 680,000 Ohms 1/2 Watt 10'7 
N-4469 820.000 Ohms 1/2 Watt 10'7, 
N-2976 1.0 Megohm 1/2 Watt 10% 
N-4470 1.2 Megohm 1/2 Watt 10% 
N-4424 2.2 Megohm 1/2 Watt 10% 
N-4061 4.7 Megohm 1'2 Watt 20% 
N-4028 6.8 Megohm 1/2 Watt 20% 

ELECIROLYTIC CONDENSERS 
N-8054 4 MFD. 50 Volt 
N-6912 16 MFD. 50 Volt 
N-8037 100 MFD. 250 Volt 

N-8039 

N-8038 

(IOMFD. 
(10 MFD. 

(60 MFD. 
(40 MFD. 

(10 MFD. 
(80 MFD. 

N-8040 ( 100 MFD. 
(40 MFD. 

450 Volt 
450 Volt 

450 Volt 
450 Volt 

450 Volt 
200 Volt 
50 Volt 

200 Volt 

TRIMMER CONDENSERS 
C91 N-7375 Horizontal Drive Control-20-270 MMFD 

HIGH VOLTAGE CONDENSERS 
99 N-8041 500 MMFD. 20,000 Volts 

CERAMIC CONDENSERS 

N-7776 5 MMFD. 500 V. 20% 
N-7843 10 MMFD. 500 V. 10% 
N-7844 C8 MMFD. 500 V. 10% 
N-6015 100 MMFD. 500 V. 20% 
N-6887 .001 MFD. (Guar.Min.Value) 

N-6272 .005 MFD. (Guar.Min.Value) 

N-7371 .0015 MFD. ( Guar MIn. Value ) 

N-7774 (.004 MFD. 450 Volt)DUAL COND. 
(.004 MFD. 450 Volt) 

SILVER MICA CONDENSERS 
N-7777 330 MMFD. 500 Volt 10% 
N-7373 3,900 MMFD. 500 Volt 5% 
N-8073 1,500 MMFD. 1000 Volt 10% 

C47,C52,C87 
C97 
C46 
C90 
C89 
C81,C82 
C57 
C58 
C74 

C61,C62 
C64,C72,C84 
C44 
C55,C68,C69 
C45,C70 
C79 
C94, C100 
C67 
C25,C85,C83,C103 
C50,C76,C101,C102 
C41,06 
C78,C92 
C95 
C80 

R64Al 
R64B) 
R64C) 
C77A) 
C778) 
C77C) 

MICA CONDENSERS 
N-7836 47 MMFD. 500 Volt 10% 
N-7509 56 MMFD. 1000 Volt 5; 
N-8106 220 MMFD. 500 Volt 20% 
N-8074 270 MMFD. 500 Volt 10'7 
N-7780 560 MMFD. 500 Volt 10'7 
N-7783 1,100 MMFD. 500 Volt 10% 
N-6891 2,200 MMFD. 500 Volt 10% 
N-6892 3,900 MMFD. 500 Volt 10% 
N-6893 4,700 MMFD. 500 Volt 10'7 

PAPER CONDENSERS 
N-6979 .01 MFD. 600 Volt (Bakelite Case) 
N-4894 .005 MFD. 600 Volt 
N-1344 .01 MFD. 400 Volt 
N - 1'376 .02 MFD. 400 Volt 
N-1345 .05 MFD. 200 Volt 
N-1346 .05 MFD. 400 Volt 
N-8105 .05 MFD. 800 Volt 
N-8092 .08 MFD. 200 Volt 
N-1351 . 1 MFD. 200 Volt 
N-1623 .1 MFD. 400 Volt 
N-1479 .25 MFD. 200 Volt 
N-2579 . 25 MFD. 400 Volt 
N-6895 . 25 MFD. 600 Volt 
N-6896 .5 MFD. 200 Volt 

INTEGRATING PLATE USEMBI Y 
(Resistor 8,200 Ohms 20'7 
(Resistor 8,200 Ohms 20% 
(Resistor 22,000 Ohms 20'7 

N-8042 (Condenser .005 MFD. 
(Condenser .005 MFD. 
(Condenser .002 MFD. 

L8,L10,L12 N-7745 
L9,L11 N-7321 
L13 N-8060 
L14 N-8059 
L15 N-8061 
L16 N-8062 
L17 N-7746 
L18 N-8064 
L19 N-7748 
L20 N-8134 
L21 N -8063 

N-8057 

COILS 
Coil, I.F. 
R.F. Filter Choke Coil- 10 Microhenries 
Coil, Detector Series- 174 Microhenries 
Coil, Detector Shunt - 933 Micohenrie s 
Coil, Amplifier Series-217 Microhenries 
Coil, Amplifier Shunt - 578 Microhenries 
Coil, 4.5 MC Sound Take-Off 
Choke, Filter 
Coil, Horizontal Frequency Control 
Coil, Width Control 
Coil, Horizontal I inearity Control 
Coil, Deflection Yoke 

TRANSFORMERS 

T3 N-7744 Ratio Detector Transformer 
T4 N-8069 Power Transformer 
T5 PART OF SPEAKER Audio Output Transformer 
T6 N-7764 Vertical Blocking Oscillator Transformer 
T7 N-7717 Vertical Output Transformer 
T8 N-8070 (Horizontal Output Transformer-

Mounted on Wood Spacers) 
T8 N-8104 (Horizontal Output Transformer-

Mounted directiv to shelf) 

OTHER COMPONENTS 
TABLE MODEL ONLY N-8170 Speaker, 5" PM with Output Transformer 
CONSOLETTE ONLY N-8055 Speaker, 8" PM with Output Transformer 

N-7949 Internat Antenna Assembly 
N-8100 Tube Socket with Corona Ring 
N-7929 Ton Trap 
N-8067 Focalizer Assembly 
N -8099 Switch, Television-Phono 

I2AU7 SYNC. SEP. 
r PIN 6 

15,750 CYCLES 
25 VOLTS PP 

6AL5 HORIZ. 
PHASE DET. 
PIN 5 
ON STATION 
IN SYNC. 
19 VOLTS PP 

6C4 VERT. OSC. 
PIN 5 
60 CYCLES 
170 VOLTS PP 

JUNCT R83 8. C88 
15,750 CYCLES 
36 VOLTS PP 

I2AU7 SYNC SEP. 
PIN 8 

15,750 CYCLES 
13 VOLTS PP 

6AL5 HORIZ. 
PHASE DET. 
PIN 7 
ON STATION 
IN SYNC. 
15 VOLTS PP 

6SN7 G TA 
VERT. OUTPUT 
PIN 1 & 4 
60 CYCLES 
110 VOLTS PP 

6 SN7 CT 
HORIZ. OSC. 
PIN I 
15,750 CYCLES 
55 VOLTS PP 

6AL5 HORIZ. 
PHASE DET 

PIN 2 

15,7 50 CYCLES 
15 VOLTS PP 

JUNCT. C 748 R64A 
ON STATION 
OUT OF SYNC. 
60 CYCLES 
4 VOLTS PP 

6 SN7 GTA 
VERT. OUTPUT 

PIN 2 & 5 
60 CYCLES 
1200 VOLTS PP 

6B06GT HORIZ. 
DRIVER 
PIN 5 
15,750 CYCLES 
100 VOLTS PP 
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I.F. ALIGNMENT PROCEDURE 

STEP NO. Connect Signal 
Generator to 

Signal Gerator 
FrequencyMC 

Connect Sweep 
Generator to 

Sweep Generator 
Frequency 

Connect Oscil- REMARKS ADJUSTMENTS 
loscope to (Use Peak obtained when screw is far-

thest out of can or coil.) 

1. 

AUDIO IF Grid of Video 
ALIGNMENT Amp. ( 6C86) 

Pin r1. Con- 
trait control 
at maximum. 

4.5 MC. No Mod- 
ulation. See 
Adjustments 
column. 

NOT USED NOT USED 

Adjust L17 and T3 ( Bottom) for maxi-
Connect Vacuum mum on Vacuum Tube Voltmeter. This 
Tube Voltmeter adjustment should be made with volt-
and zero center age on Vacuum Tube Voltmeter under 
Microammeter as 12 Volts. Adjust T3 ( Top) for zero 
shown in note 1 on Microammeter. If the receiver is 
(50,000 ohm re- receiving a signal, the above adjust-
sistors shown ment can be made off a weak station 
in note 1 must keeping the reading on the Vacuum 
match within 5%) Tube Voltmeter under 12 Volts. 

2. Grid ( Pin 2) of 
PRELIMINARY 12AT7 through 
VIDEO IF 10.000 ohm re- 
ALIGNMENT stator or a tube 

shield and slip 
over 12AT7. Do 
Not Ground Shield 

25.5 MC. No 
Modulation. NOT USED NOT USED 

Connect Vacuum Adjust 2nd and 4th I.F. coils ( 18 
Tube Voltmeter and 112) for maximum on Vacuum Tube 
to A.G.C.point. Voltmeter. Adjust at approximately 
Junction of one volt. 
R19 and R25. 

3. 

PRELIMINARY 
VIDEO IF 
ALIGNMENT 

Grid ( Pin 2) of 
12AT7 through 

10.000 ohm re- 
sistororatube 
shield and slip 
over 12AT7. Do 
Not Ground Shield 

23.0 MC. No 
Modulation. NOT USED. NOT USED Connect Vacuum Adjust lit and 3rd I.F. coils ( L5 

Tube Voltmeter in Tuner and L10) for maximum on 
to A.G.C.point. Vacuum Tube Voltmeter. Adjust at 
Junction of approximately one volt. 
R19 and R25. 

4. 

FINAL VIDEO 
IF 

ALIGNMENT 

Signal Generator 
as shown in note 

2. 

26.1 and 22.8 MC 
MC. No Modula- 
tion. See Note 

3- 

Grid of 12AT7 
through10,C00 
ohm resistor. 
or a tube 
shi eld and 
slip over 
12AT7. See 
Note 2. 

24 MC Center 
Frequency and 
at least 6 MC 

wide. 

i Juncton of 
an R29 d L14. 

With signal generator set at 26.1 
MC adjust 2nd and 4th I.F. coils 
to give correct marker position 
as shown in note 3. Set signal 
generator at 22.8 MC and adjust 1st 
and 3rd I.F. coils for pattern 
shown in note 3. 
A slight readjustment of 2nd and 
4th I.F. coils may be necessary. 
Curve shape should be between A" 
and ' C" on note 3 with maximum sig-
nal output for a low sweep input. 

o 
TUNER ALIGNMENT 

The tuner should normally retain its alignment and need no realignment in the field. How-
ever, if it is tampered with or a condenser or resistor is replaced due to failure, realignment 
may be necessary but should not be attempted until the video I.F. is aligned. If a part is re-
placed be careful not to disturb any other parts and the replacement part should be placed 
in the same position as the previous part and with the same length of leads. 
This tuner employs a gang condenser which, retains its alignment. The adjusting is ac-
complished at the high and low ends of the two bands; channels 6 and 2, and 13 and 7. 

The oscillator trimmers act independently, but the R.F. and mixer trimmers must be aligned 
first on the low channels as they are in parallel with high band trimmers. 

Connect the antenna lead to the sweep generator which must terminate in 300 ohm. Connect 
signal generator to piece of wire and wrap around 300 ohm antenna lead. (If sweep gen-
erator has sound and picture markers the signal generator is not necessary.) 

Adjust channel 6 first. Set the tuner to the center of channel 6 and set the signal generator 
to the picture carrier (83.25 MC). Adjust the low band oscillator trimmer (C10) to bring 
the marker approximately 60 7c up from the base of the curve. As this trimmer is increased 
in capacity the marker should move towards the top of the curve. If this is not the case, 
the marker is on the audio side of the curve. Reduce the trimmer until the marker is on the 
other side of the curve. Next adjust the low band R.F. (C5) and Mixer trimmers (C6) to give 
maximum sensitivity on the oscilloscope being careful to have sufficent width on the audio 
side of the curve. Check channel 2 with a marker frequency of 55.25 MC. 

Adjust channel 13 in the same manner as for channel 6 except using the High Band trimmers 
(RF -C15, Mixer C16, and Oscillator C19) and the picture marker frequency which is 211.25 
MC. Check channel 7 with a marker frequency of 175.25 MC. 

OR 

NOTE !  

TO JUNCTON TO JUNCTION 
0FR47R45 CF R49.S. 50 

ZERO CENTER 
RD-
AMMETER 

B+ 140 V 

NOTE 2  

GRID Cf. 2AT7 

SEVERAL TURNS 
ARCUND LEAD 

TO SIGNAL 
GEbEFtATOR 

I 2 3 4 5 6 

rin nnnn 

C5 C6 CIO CI9 
TUNER ADJUSTMENTS 

TO SWEEP 

GENERATOR 

SEVERAL TURNS 
AROUND LEAD 

22 8MG 

10 SIGNAL 
GENERATOR 

A 

TUBE SHIELD 
OVER 12AT7 

26.1 MC 

MODELS 305, 
325, 332 

J
:
J
V
c
1
 
A
I
 
V
 a
V
N
U
S
 

©John F. Rider 



LOW I HIGH 

RI 
OOP 

300 OHM 
ANTENNA 
IMPEDANCE 

C2A 

!Zile F MAP 

NO CONNECTION 
@On 

62 
IR 

Cl 

1.13v ish /KG 

Cil R4 ; 

C 3 

63 
IR 

12 

CS 
500 

25 

Ca 

2.216 

, 
7 13 16 

ce ce C2 1  

3It 47 

1 La 

2 

CLS 

RS 

I2AT7 OSC.-CONv. 

30 

IC21A  

66 R7 C2113 
470 

1.00 

000 
L6 

 04'5 

  Ls 

•- e ..213 

Tow 

4177 

C23.1. 

.005i 

100 

6C86 I. F. 
I33V 

2 

R9 

6.00. 

H 

L28 
.005 

612 
82 

RIO 

27 as% 

TO* 

133V 

RII 

29 

R13 
IR 

C30 

TOOS 

C 31 

100 

6C96 

RIS _ 

511 é33 
.005 

32 

V. 

-e C34 

Rh7 
62 

614 
1516 

RIO 

.004 

RIO 

CM 

C74 I AllA 6,40 Remci V 

Z12 

R2t 

RED 

1>j-P6C 4 
VERT 06.C. 1351/ 

-50v. 

7 

R58 

1.211 

VERTICAL 
HOLD 

CONTROL 
659 
IN 

• .03471 77,4a.2 7 227,7c 

I 105 1 305 1002 

I = 

6SN7GTA Ref 
VERT. OUTPUT 17 503 

C78 

76 

613 -
2.211 

Re2 
RIO 53.916 

ROI VERTICAL 
2.511 UNEARiTy 

CONTROL 

687 

75A 5811 

TOWED  

H 

RISS .05 
820 

C7 
61v. 

5v. 500 

R68 
D 3K C7» 

Ree T b 1MFD 
82K 

10K 

6CB6 
1.F. 

1313V. 

/1713 1 

R75 2.71‘ 

C62 

1.516 .0c61 

B + s38. V. 

maC2 

L7 

CHOKE 

C24 

e05 

SVATCH ON 

vOLUME COMITIOL 

1722912=2=ZIF , N 7ERLocp, ON 

CABINET SACK 

C61 C62 

T• TO1 TOI 
" vn" 5414 

RECT. 

4 

5.0 v AC 

A 

6.3v AC 

A 

117.5 VOLTS 

AC LINE 

LIB 
CHOKE 

370v 355v 

3H 
COSA 63.71 

J0 upe T4014{-0 

.=-

6T6 
AUDIO AMP 

Craw« secTKNO 

C64 

4 

L1 -

200v It 

4 

.6),4 .035 

J oI-

6117 

100 220 R52 r,130 v.   

Cl, 

6V6GT 
AA/010 OUTPUT 

RSA 
ICOR 

653 

340V 

C70 A 

4 355V. 17 

300K .05 

655 
WOK 

167 

.08 

6ALS 
VIDEO DETECTOR 

0 am 

II 

r--LJi  
-110, 
7 i 174w., 

I R27 
C43_1 
• 

- 
933uLsei 

C•5 

657 
100 

6Ce6 
VIDEO MOP 

R73 
22K 

r I74 
M 

12 AU7 
D.C. RESTORER 
BYNC SEP. 

6 I05V. 

M•MI 

5 9 • 

V "-7 
..v.  

20 ,  

COI 

677 
2.2K 

.Ó1/111 

6A LS 
riOruZ PHASE DET. 

tR78 R79 100K 100K 

6SN7 GT 
HORI2 OSC 

1182 

470K 

C84 4 

5 

FIOR FREO CONTROL 

=U. 683 

5.6K 
C 

CV -11.001-.39 

210v 

R80 
4.7L1 

R81 
56 

.005 

6 e 7 3 

" C87 

R64 
1.211 

IV 

Rot 
10016 

R85 
100K 

Re6 
426V  

I Il 

.187 
50K 

HORIZONTAL 
= HOLD 
7 CONTROL 

CO 

560 

RO 
6.6 

70 IDO 

COI 

643 

15016 

6AU6 
SOUND DRIVER 

340V. 

C54 
.005 
285V 

7 

7 

Raa 
27K 

C53. C5 

.COOT 

PHONO 

R56 

.5).4 
t. 1 VOLUME 
I CONTROL 

.1068 
ai 

02 

7 

°our 

.WOV 

C468 
ai 

Teo UFO 

TELEv 

T 3 Rh 7 R48 

r-1----- 7 A/5VW-80 1.'t7.ed.1/51e--4'l ...0 58 

9r0022 .0▪ 039 

T.005 

R45L-
11.271 

646 
/I 

J.C56 

T005 

0P-

6T 8 
RATIO DETECTO6 

(moor auToolo 

R49 

270 
6.50 C60 
1216 re 

TemFD 

68Q6GT 
HORIZ DRIVER 

R90 
47011. 30-270 

DRIVE 

7 2 

o H 

R92 
100 

4 155v 

IC. 92 

V 
25 

C93 

41110 

s.3u 
C94 

k Amp 
FuSE 

139.4 
100>. 

R98 

4.3 2 

WIDTH 

IB3GT 
H v. RECT 

7 

R98 

 ..eg9 470K 
T500 

L20 

ii 

ROS 

se 
COI 

530v 

.05 

140v. 

480 

1401.410 

R97 
10K 

98 

NOR. 7 
YOKE 

6W4 GT 
DAMPER 

A A 

LINEARITY 

  0-00080 ,- 
C100 

M05 

7 
R103 

100K 

MODELS 305, 
325, 332 

75 

e l leR 

ALL RESISTANCE VaJJES IN OHMS. 
Kr 4000 M.1.000.000 

ALL CAPACITy VALUES LESS THAN 1 
ARE IN We. AND ALL vALUES ABOVE I 
ARE IN 411.4FD. UNLESS OTHERWISE NOTED. 

ALL VOLTAGE READINGS WITH VACUUM 

TUBE VOLTMETER. MAXIMUM CONTRAST 
AND CHANNEL 2. 

355V 

1102 
10 

I 6 TP4 

ION TRAP 

70CALI E R 

-
9
 
3
9
V
d
 A
l
 

©John F. Rider 



Page 1 

Page 1 

Page 1 

Page 1 

Page 2 

Page 2 

Page 3 

Page 3 

Page 4 

Page 4 

Page 5 

Page 6 

Page 7 

Page 4 

Page 7 

Page 4 

Page 5 

INDEX 
Model Photo 

Index for Bulletin 2 

Unpacking Instructions 

Electrical & Mech.Specifications 

Constructing a Channel Trap 

Operating Control Positions(Fig 1) 

Circuit Description& Functional 
Block -Diagram Fig. 2. 

Circuit Description Cont'd. 

Circuit Description Conttd.(Fig.3) 

Circuit Description Cont'd(Fig.4) 

Circuit 

Circuit 

Circuit 

Circuit 

Description Cont'd. 

Description Cont'd. 

Description Cont'd. 

Description Cont'd. 

Voltage Test Specifications using 
Volt Chart,Fig.5,Page 2-16. 

Voltage &Test Specifications(Fig.5; 

Trimmer & Slug Location(Top view 
Fig. 6). 

Page 6 Trimmer & Slug Location(Bottom 
View, Fig. 7). 

Page 13 Schematic Diagram 

Page 12 

Page 7 R.F. Tuner Sub- Chassis Assembly 
Fig.) 

Page 8 Alignment Equipment & Test Set-up. 

Page 8 Alignment Procedure 

Page 9 Alignment Procedure ( Fig. 9) 

Page 9 Alignment Procedure 

Page 9 Alignment Procedure ( Fig.10) 

Page 9 Alignment Procedure ( Fig.11) 

Page IO Alignment Procedure ( Cont'd) 

Parts List 

Page IO Alignment Procedure Cont'd 

Page IO Alignmént Procedure Cont'd 

Page II Alignment Procedure Cont'd 

Page II Alignment Procedure Cont'd 

Page II Alignment Procedure Cont'd 

Page 12 Wave Form Voltage Chart ( Fig.12) 

UNPACKING INSTRUCTIONS  

CAUTION: Before connecting this receiver for operation, be sure to 
observe the following procedure: 

The receiver chassis has been blocked and tightened down for shipment 
and must he loosened as follows:  

1. Remove the drive screw that hold the inter- lock plug and the wood 
screws that fastens the back cover to the cabinet. 

2. Remove the wing nut, washer and plate that fastens the focus coil 
to back cover for shipping. ( Plate should be saved in case re- shipment 
is necessary). 

3 • Remove the socket from hase of picture tube. 

4. Remove Ion Trap from neck of picture tube. 

5. Reassemble washer and wing nut to focus coil, loosen wing nut on 
opposite side and slip focus coil over neck of picture tube so that 
the coil lead wires will lead from the upper left-hand corner of coil. 
Slide coil towards yoke assembly until the mounting studs engage the 
mounting slots in yoke frame. Assemble coil with dished washers 
between yoke bracket and focus coil housing. 

6. Replace ION trap or neck of tube. 

7. Attach socket to pix.tute base. 

È. Loosen the ( 4) hex-head chassis mounting screws and pull out the 
shipping strips. Tighten the ( 4) mounting screws enough to prevent 
rattle. 

9. Refer to Service Manuel and adjust Ion Trap and Fccus Coil. 

10. Tune in a station and set the horizontal hold control to approximately 
the Center of its rotation. Adjust the horizontal oscillatcr oeil until 
the picture is synchronized horizontally. For detailed, instructions on 
this adjustment refer to Service Bulletin 2-33, Manual 7. 

11. Replace hack cover. 

12. This receiver is eouipped with a built-in dipole antenna which is 
hooked up for operation when shipped from the factory. A label on the 
back cover contains instructions for connecting an outside antenna. 

13. NOTE: In the event this receiver is to be re- shipped, the chassis 
must be blocked and tightened down, the focus coil and Ion Trap remove 
from picture tube neck and fastened in their shipping positions, otherwise 
the shipper will assume all RESPONSIBILITY  for picture tube breakage in 
transit and will stand LIABLE for breakage charges. 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

R.F. 
Channel Channel 
Number Freq.Mc. 

2 54-60 
3 60-66 
4 66-72 
5 76-82 
6 82-88 
7 174-180 
8 180-186 
9 186-192 
10 192-198 
11 198-204 
12 204-210 
13 210-216 

55.25 
61.25 
67.25 
77.25 
83.25 

175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

FREQUENCY RANGE 
Picture Sound 
Carrier Carrier 
Freq.Mc. Freq.Mc. 

59.75 
65.75 
71.75 
81.75 
87.75 
179.75 
185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

Receiver 
R.F.-Osc. 
Freq.Mc. 
81.5 
87.5 
93.5 

103.5 
109.5 
201.5 
207.5 
213.5 
219.5 
225.5 
231.5 
237.5 

POWER SUPPLY RATING 

117 Volts 60 Cycles 230 Watts 

AUDIO POWER OUTPUT RATING  

Maximum Undistorted 

LOUD SPEAKER 

Models 5006X and 5007X Table 
5 X 7- Inch Oval Perm. Magret 
Voice Coil Impedance 
At 400 Cycles 

PICTURE I.F. FREQUENCIES  

Picture Carrier Frequency 26.25 
Adjacent Charnel Sound Trap 27.75 
Accompanying Sound Traps 21.75 
R.F. Oscillator Trap 94.0 

2  5 Watts 

3  2 Ohms 

Mc. 
Mc. 
Mc. 
Mc. 

MODELS 5006X, 5007X, 
Ch. 25TK10A 
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SOUND I.F. FREQUENCIES  

Sound Carrier Frequency 21.75 Vic. 
Sound Discriminator Band Width(between peak 

500 Kc. 
Video Response to 4 Mc. 
Focus Magnetic 
Sweep Deflection Magnetic 
Scanning Interlaced 525 Lines 
Horizontal Scanning Freouency..15,750 Cps. 
Vertical Scanning Freouency 60 Cps. 
Frame Frecuency(Picture repetition Rate) 

30 Cps. 
Receiver Antenna Input Impedance. . 300 Ohms. 

Balanced 

TUBE 
VI--
V2 
V3 
V4 
V5 
V6 
V7 
V8 
V9 
V10 
V11 
V12 
V13 
V14 
V15 
V16 

Channel 
Number 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

TYPE  
68H6 
6AG5 
6C4 
6BJ6 
613,16 
613146 
6BJ6 
6AL5 
6AU6 
6AE6 
12LP4 
6AU6 
6AU6 
6T8 

6V6GT 
6V6GT 

TUBE COMPLEMENT  
FUNCTION  

R.F. Amplifier 
Converter 
R.F. Oscillator 
1st Pix.I.F. Amplifier 
2nd Pix. I.F.Amplifier 
3rd Pix. I.F.Amplifier 
4th Pix. I.F.Amplifier 
Pix. 2nd Det. Sync.Limiter 
A.G.C. Amplifier 
Video Amplifier 
Picture Tube 
1st Sound I.F. 
2nd Sound I.F. 
Ratio Det.and Audio Amp. 
Audio Pwr. Amp. 
Vert. Output 

TELEVISION 

V17 6SN7GT Vert.Oscillator Disc.& 
Phase Splitter 

V18 12AU7 Sync. strip,Amp.& Clipper 
V19 6W4GT Damper Tube 
V20 1X2 1-ii-Volt. Rect. 
V21 6BG6G Horiz. Output 
V22 6SN7GT Horiz. Osc.& Discharge 
V23 6AL5 Horiz. Phase Det. 
724 6AX5GT Low Voltage Rect. 
V25 5UAG Med. Volt.Rect. 

OPERATING CONTROLS LOCATED ON 
FRONT PANEL 

MODELS 5006X, 5007X, 

Ch. 25TK10A 

If the interference frequency being eliminated or "Trapped-out" is that of some other 
television station operating in the vicinity, the interfering frequency will also be 
eliminated or attenuated on its own channel. If the interference frequency is so strong 
that it can not be attenuated enough using a resistor across the line, it will be necess-
ary to install a double-pole, single- throw switch on one of the trap leads so that the 
"Channel Trap", can be opened when the receiver is switched to this channel. 

If the interference frequency is known, the transmission line can be cut by using the 
following formula. 

Tone See Fig.lH alf 
Volume (Dual) See Fig.1 
Picture See Fig.1 
Fine Tuning See Fig.1 
Channel Switch See Fig.1 
Brightness See Fig.1 
Horizontal Fold See Fig.1 
Vertical Hold See Fig.1 

NON-OPERATING CONTROLS  

(Not including R.F.& I.F. Adjustments) 
Vertical Linearity Back of Chassis 
Focus Back of Chassis 
Vertical Size Back of Chassis 
Adjustments are made with fingers 
Ion Trap 
Deflection Coil Screwdriver or wrench 
Horizontal Width Screwdriver or wrench 

FREQUENCY RANGES 

Wave Picture Sound 
Channel Length Carrier Carrier Het.Osc. 
Freo.MC.Meters MC. MC. Freq.MC. 

54-60 5.55-5.0 55.25 59.75 81 
6o-66 5.0 -4.55 61.25 65.75 87 
66-72 4.55-417 67.25 71.75 93 
76- 82 3.95-1.66 77.25 81.75 103 
82-88 3.66-3.41 83.25 87.75 109 

174-180 1.72-1.66 175.25 179.75 201 
180-186 1.66-1.61 181.25 185.75 207 
186-192 1.61-1.56 187.25 191.75 213 
192-198 1.56-1.51 193.25 197.75 219 
198-204 1.51-1.47 199.25 203.75 225 
204-210 1.47-1.43 205.25 209.75 231 
210-216 1.43-1.39 211.25 215.75 237 

Folded 
Dipole Dipole Reflector 
Length Length Length 

98" 96" 103" 
90" 88" 94" 
82" 80" 86" 
71" 69" 74" 
66" 64" 69" 
32" 30" 33" 
31" 29" 32" 
30" 28" 31" 
29" 27" 30" 
28" 26" 29" 
27" 25" 28" 
26" 24" 27" 

*CONSTRUCTING A CHANNEL TRAP 

Half Wave 
Shorted 

Direct.Channel 
Length Trap* 

95" 84" 
86" 78" 
78" 70" 
68" 61" 
64" 53" 
30" 25" 
29 1/2" 24" 
29" 24" 
28" 23" 
27" 22" 
26" 22" 
25" 21" 

*Constructed of a piece of 300 ohm transmission line, shorted on one end to serve as a 
1/2 wave length shorting stub. Cut a piece of line slightly longer than given under the 
"Half-wave Shorted Channel Trap", column and connect the two leads of one end across the 
receiver antenna terminals. 

Using diagonal cutters or razor blade, "short", across the transmission line at a place 
slightly longer than the calculated length. Care should be taken when "Shorting",the 
line to cut through the plastic covering only: do not cut the conductors. If the 
interference is not "Trapped Out", short the line in 1/8" intervals(working toward the 
terminals) until the critical point is reached. Cut the transmission line and place a 
carbon resistor across the line. The resistor should be approximately 60 ohms. For 
strong interference, it may be necessary to drop the resistance to 20 ohms, and for weak 
interference it may be possible to use a 150 ohm resistor. Do not use any lower value 
resistor than necessary to minimize the interference. 

If the interference frequency is not that of a television station, the line may be cut 
and the leads shorted together without using the resistor. Generally, this will comp-
letely eliminate the interference freouency. 

wave shorting stub in inches . 4841 

Freq.(MC) 

CONTROL POSITIONS AND FUNCTIONS 

FIG.1 

PICTURE TUBE 

c- O HORIZ. HOLD 
• VERT. HOLD BRIGHTNESS 

CHANNEL SWITCH 
FINE TUNING TONE 

*OFF- ON- VOLUME CONTRAST 

CONTROL POSITION FOR MODELS 5006X & 5007X 

DDIPOLE ANT. ADJ. 
KNOB 

G) 
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CIRCUIT DESCRIPTION 

GENERAL: The following circuit description for Sparton Television Models provides all 
pertinent information necessary for proper servicing of these receivers. In the 
compilation of this data it is assumed that the service engineer is familiar with the 
basic electronic principles of modern television. 

Fig. 2(below) shows a fundamental block diagram breakdown of the receiver circuits. 
The description for these circuits follows in the same order as the blocks appear on the 
diagram. 

ANTENNA 

r-
R.F.Tuner 
V1 6Bh6 R.F.Amp. 
V2 6AG5 Cony. 
V3 6C4 R.F.Osc. 

13 

2 
SOUND I.F. & RATIO DET. 
V12 6AU6 1st Sound I.F.Amp. 
V13 6AU6 2nd Sound I.F.Amp. 
V14A 6T8 Ratio Det. 

5 
PIX.I.F. & 2nd DET. 

V4 6BJ6 1st Pix. I.F.Amp. 
V5 6BJ6 2nd Pix. I.F.Amp. 
V6 6Bh6 3rd Fix. I.F.Amp. 
V7 6BJ6 4th Pix. I.F.Amp. 
VA 6AL5 Pix 2nd Det. 

3 
AUDIO 

V1413 6r8 Audio Amp. 
V15 6V6GT Audio Pwr.Arp 

6 

VIDEO AMP. 
V10 6AH6 Video Amp. 

8 

4 

Spkr. 

7 

PICTURE TUBE 
V11 Pix.Tube 

12LP4A 

POWER SUPPLY 
LOW VOLTAGE 

V25 5U4G M.V.Rectifier 
V24 6AX5GT L.V. Rect. 

9 

V9 6AU6 AGC. AMP. 

SYNC. SEPARATOR & SYNC. 
AMPLIFIER 

V18 A 12AU7 Sync.Separator 
V18 B 12AU7 Sync. Amplifier 
V17 B 6SN7GT Phase Splitter 
V8 B Sync. Limiter 

10 

1 hORIZ. DEFL. CIRCUITS V23 6AL5 Horiz. A.F.C.Rect. 
V22 12AU7 Line Freq.Osc. 
V21 6PG6G Horiz. Output 
V19 64GT Damper Tube  

11 

1 VERTICAL DEFL.CIRCUITS 
-1 V17 A 6SN7GT Field Freq.Osc. 

V16 6V6GT Vertical Output 

FUNCTIONAL BLOCK DIAGRAM FIG. 2. 

12 

HIGH VOLTAGE POWEd SUPPLY 
1X2 Rectifier, V20 

R.F. TUNER ( BLOCK #1) 

SPECIAL SERVICE NOTE: Service replacement for the R.F. Tuning unit will be made only as 
a complete assembly including tubes. This unit will be shipped from the factory under 
part no. AD93152-2. 

The R.F. Tuner is a separate sub-assembly of the receiver. It contains the R.F. 
amplifier, converter, local oscillator, fine tuning control, station selector switch, 
input transformers, R.F. amplifier coils, oscillator coils and the individual tuning 
adjustments for the transformers and coils. The unit provides operation or all twelve 
of the television channels. It serves to select the desired picture and sound carriers 
and associated side bands. It amplifies the selected R.F. signal and provides at the 
converter plate a picture I.F. carrier of 26.25 Mc. and a sound I.F. carrier of 21.75 1.1c. 

R.F. AMPLIFIER As shown in the schematic diagram ( page 13), Ti to T9 together with 
incremental inductances L2,L3 and L4 are input transformers tuned to channels 2 to 13 
respectively. The secondary of each of these transformers forms a parallel resonant 

circuit with the input capacity of V1 the 6BH6 R.F. amplifier. The inductances of the 
secondaries of the transformers Ti through T5, tuned to channels 2 to 6 respectively are 
adjusted by means of individual slugs placed within these coils. Incremental inductan-
ces L2,L3, and L4 are added in series with the slug tuned secondaries of transformers 
T6, T7 and T8, tuned to channels 8, 10 and 12 respectively, to form the tuned circuits 
for channels 7, 9, and 11. Thus the secondary of T6 tuned to channel 8 with an added 
series inductance L2 forms the tuned circuit for channel 7 and so on with channels 9-10 
and 11 - 12. The secondary of transformer T9 is slug tuned for channel 13. On channels 
7 through 13 small capacitors ( C1,C2,C3,C4) are placed in series with the secondaries 
of transformers T6 through T9. Ir this way, the effective shunt capacity with which 
these coils resonate is decreased, and the use of larger inductance values is permitted. 

CONVERTER Each of the inductances L5 through L16 forms a tuned pi-network with the 
input capacity of the converter ( V2) and the output capacity of Vi. These resonant 
circuits aro tuned to channels 2 to 13 respectively and . couple R.F. energy to the grid 
of V2. Since the oscillator output and the R.F. signal are both fed to the grid of 
V2 the heterodyne products ( I.F. frequencies) will appear at the converter plate. 

The inductance of coils L5 through L9, tuned to channels 2 through 6 respectively, 
is adjustable by means of individual slugs placed within these coils. Incremental 
inductances are added to the slug tuned coils for channels 8, 10 and 12 to form tuned 
curcuits for channels 7, 9, ard 11. L16 is slug tuned to channel 13. 

In the plate of the converter there are two tuned curcuits. They are the following: 

FIRST:  

SECOND: 

L32 with C21 forms a paralled resonant circuit tuned to 94 Mc. that acts as a 
series trap preventing the oscillator voltage injected on the converter plate 
from developing bias on the grid of V4, the first video I.F. stage. 

L34 in conjunction with the output capacity of V2 and the input capacity of V4 
forms a parallel resonant curcuit tuned to 22.4 Mc. This is the first stage of 
the stagger tuned video I.F. system. 

R.F. OSCILLATOR: The local oscillator is a Colpitts type. The inductances L17 throug 
L2 together with the incremental inductances L23, L25 and L27, form the oscillator 
tank circuits and are tuned above the R.F. frequencies at channels 2 to 13 respectivel 

Fine tuning is accomplished by means of C14, which has a capacity range sufficient to 
produce a É 600 Kc. variation in oscillator output frequency on channel 2 and a varia-
tion of approximately 2.5 Mc. on channel 13.The output of the oscillator is coupled 
to the grid of the converter by means of capacitor C10. The oscillator operates at a 
frequency above that of the received signal. 

SOUND I.F. AND RATIO DETECTOR ( BLOCK 112) The sound and picture I.F. signals are common 
to stages Vi. and V5. At V6 sourd energy is taken off by means of the sound take off 
loop, which is part of L43, the 21.75 Mc. cathode trap inductance. This energy is 
fed to the first sound I.F. stage V12. Two stages of sound I.F. amplification are 
employed in order to secure adequate gain. Inductors L56 and L59 are 1" pieces of 
straight, tinned copper wire. They are employed in the cathode circuits cf V12 and 
V13 to neutralize a regenerative condition in the 6AU6 tube produced by mutual induct-
ance between suppressor and control grid leads. 

T13 ir conjunction with V14A forms a conventional ratio detector system that 
operates on a center frequency of 21.75 Mc. and has a peak-to- peak band width of 
approximately 500 Kc. 

AUDIO AMPLIFIER AND SFEAKER(BLOCKS 113 AND #4)Tubes V14B and V15 form a conventional 
two stage audio amplifier that feeds a permanent magnet speaker. A compensated volume 
control R61A is employed. Continuous tone control is provided by means of R61B and 
its associated circuit. Maximum power output of the system is approximately 3. watts 
in the speaker voice coil. 

PICTURE I.F. AMPLIFIER AND SEC. PET ( BLOCK #5) The primary requirements of the picture 
I.F. system are wide overall response and adequate overall gain. To meet these require 
ments four stages of stagger tuned video I.F. amplification are employed. 

As noted on the schematic diagram ( page 19) these stages are V4, V5, V6 and V7. 
Single tuned I.F. coils are utilized in the plate circuit of the converter and each of 
the four successive stages. Starting with the coil L34 in the converter plate each of 
the coils L36,L40,1£4,L47 in the following stages are tuned to a different frequency. 
Thus by virtue of stagger tuning the several stages, wide band picture I.F. response 
is obtained. 
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CIRCUIT DESCRIPTION (CONT'D) 

22.7 Mc. 25.5 Mc. 

26.25 Mc. Fix Carrier 

21.75 Mc. Sound Carrier 27.75 Mc. Adj. Channel 
Sound Carrier 

Figure ( 3) Fix. I.F. Response 

In order to obtain a band pass as pictured in Figure ( 3), the I.F. coils are peaked 
to approximately the following fixed frequencies: 

L34 Plate of the Cony. (V2) 22.4 Mc. 
L36 1st Fix. I.F. (V4) 22.5 Mc. 
L40 2nd Fix. I.F. (VS) 25.9 Mc. 
L44 3rd Fix. I.F. (V6) 24.1 Mc. 
L47 4th Fix. I.F. (V7) 26.0 Mc. 

In addition the trap L37 for the adjacent channel sound I.F. carrier, 27.75 Mc., 
and the traps L43 and L48 for the sound I.F. carrier, 21.75 Mc., are peaked for 
minimum output at the pix detector load. The overall response of the picture I.F. 
is observed with the aid of an I.F. sweep and an oscilloscope. Deviations in the 
observed response from that pictured in Figure (3) are compensated for by slight 
variations in the tuning of the pix. I.F. coils. 

Under normal conditions replacement of any of the tubes in the picture I.F. strip 
will have little effect on the shape of the overall pass band. The information on 
physical location of the various transformers and traps will be found in the section 
on alignment. 

TRAPS Referring to figure (4) it is evident that the I.F. frequency of the adj. 
channel sound carrier and the I.F. frequency of the received channel sound carrier 
are quite close to the frequencies passed by the picture I.F. system. If some means 
of attenuating these sound carriers is not provided in the picture I.F. they will 
pass through the pix detector where they will be demodulated and passed on tó the 
kinescope grid as video information. Once there, these signals would appear as 
interference in the observed picture. 

Adj. Higher 
Frequency 

Figure 4 

  Received   ti Adj. Lower 
Channel Freouency 

Channel 

21.75 Mc. Sound I.F, 
Carrier 

Relation between Fix. and 

I 26.25 Mc. Pix.I.F. 
Carrier 

27.75 Mc. Sound I.F. 
Carrier of Adj. 
Lower Channel 

Sound I.F. Carriers 

Note that with the R.F. oscillator operating above the channel being received the I.F. 
relation of the pix to sound carriers is the reverse of their R.F. relation. 

In order to prevent this interference, trap circuits L37, L43 and L48 are provided 
to attenuate the undesired sound carriers. L37 functions as a series trap in the 

0 John F. Rider 

plate circuit of V4 and ds tuned to 27.75 Mc., the I.F. frequency of the adjacent 
channel sound carrier as noted in figure 4. The trapping action of this stage is 
sufficient to keep the sound interference from this source at a negligible value. 
L43 and L48 are tuned traps inserted in the cathode circuits of V6& V7 respectively. 
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CIRCUIT DESCRIPTION (CONT'D) 

These traps are tuded to 21.75 Mc., the sound I.F. frequency. Atthis frequency, 
the voltage developed across these traps will function as a degenerative voltage 
opposing the 21.75 Mc. sound I.F. signal at the grids of the respective stages. 
The combined attenuation offered by stages V6 and V7 is sufficient to suppress the 
21.75 Mc. sound carrier before it reaches the pix detector. Inductors L42 and L46 
are used to minimize changes in input impedance of stages V6 and V7. The neutralized 
changes in input impedance occur with frequency and are due to the respective cathode 
traps. 

PIX DETECTOR The pix second detector is a conventional diode, VEA. It is D.C. 
coupled to the video amplifier and connected to produce a sync. signal of negative 
polarity across its load. 

VIDEO AMPLIFIER BLOCK #6 The video amplifier is a D.C. coupled 6AH6 stage V10 
having a maximum gain of approximately 35. The frequency response of the amplifier 
extends from DC. to 4 megacycles. A 4.5 megacycle trap ( L52,C45) seems to prevent 
the beat note set up by picture and sound carriers from appearing in the picture as 
a fine intefference pattern. L51, L53, L54 and L55 are peaking coils inserted in the 
circuit to get the desired frequency response. 

The gain of the stage is varied by changing the screen grid voltage by means of the 
contrast control R40. The 6AH6 is a sharp cut-off high gain tube with the operating 
conditions adjusted in such a manner that noise pulses of sync. polarity are clipped 
off in the grid circuit and noise of opposite polarity is clipped off in the plate 
circuit. 

Due to the fact that the video system is D.C. coupled from the picture detector to 
the kinescope cathode, no D.C. restorer is necessary in the receiver. 

KINESCOPE BLOCK #7 The kinescope utilized in the receiver is a conventional 12" tube, 
This tube employs magnetic focus and deflection systems. An ion trap is used to pre-
vent the ion beam from forming a dark spot on the kinescope screen. The flaring 
portion of the kinescope bulb has a metallic coating on both the inside and outside 
surfaces. The coating on the inside of the bulb forms the kinescope second anode 
and has the high voltage connected to it. The outside coating is grounded so that 
the capacity between the outside and inside coating acts as a filter for the high 
voltage power supply. The outside coating also serves as an electrostatic and 
external light shield to the tube. 

A.G.C. AMPLIFIER BLOCKP A keyed A.G.C.amplifier tube V9 is used in order to 
get the best possible A.G.C. characteristic and to minimize the effects of noise 
in the A.G.C.circuit. 

In a receiver using a conventional A.G.C. circuit any noise signals present at the 
Picture Detector will develop A.G.C. voltage and reduce the gain of the receiver. 
If the noise is of greater strength than the incoming signal which is often the 
case in weak signal areas the video signals will be so reduced by the A.G.C.voltage 
developed by noise that the pictures will become very unsteady and drop out of sync. 
entirely. 

In the keyed A.G.C.system, the plate voltage for the A.G.C.amplifier tube is a high 
narrow positive pulse of about 300 volts taken from a winding on the horizontal 
width coil. This pulse is synchronized with the incoming horizontal sync. pulses 
and no plate voltage is applied to the tube except at the time a sync. pulse is 
present on its grid. Any noise pulses arriving between sync. pulses cannot generate 
A.G.C. because no plate voltage is applied to the plate and the tube cannot function. 
Therefore, the A.G.C.system is upset very little by noise. 

Full A.G.C. is applied to the I.F.tubes but only approximately 1/3 of the A.G.C. 
is applied to the R.F.amplifier tube. This allows the R.F. stage to operate with 
a better signal-to-noise ratio than if full A.G.C.were applied. 

SYNC. STRIPPER, AMPLIFIER AND CLIPPER(BLOCK #9) Synchronizing signals of positive 
polarity are taken from the plate load resistor of the video amplifier tube and fed 
to the grid of the first section of V18. This triode is biased beyond cut-off so 
that only the synchronizing pulses appear in the plate circuit. These sync. pulses 
are then amplified and partially clipped by the second section of V18 and applied 
to the grid of the phase splitter V17B and the plate of the sync.limiter diode V8B. 
The limiter diode ( V8B) clips off the sync. and holds the level essentially constant 
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over a wide range of input signals. The phase splitter V17B further clips the sync. 
signals and provides both positive and negative sync.pulses in its output which are 
required for the horizontal AFC system. 

HORIZONTAL DEFLECTION CIRCUITS ( BLOCK #10) The horizontal deflection system is 
incorporated to provide a stable, linear, scanning current in the horizontal winding 
of the deflection yoke. This results in accurate horizontal reproduction of the 
transmitted picture. 
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CIRCUIT DESCRIPTION (CONT'D) 

HORIZONTAL OSCILLATOR AND AFC SYSTEM The horizontal oscillator V22 is a composite 
circuit incorporating a cathode coupled multivibrator and a tank circuit ( L65 and 
0100) resonant at approximately 15, 750 cycles per second to produce a stabilizing 
sine wave voltage. This circuit possesses the RC time constand and grid bias 
frequency control characteristics of a typical multivibrator; but it achieves some 
of the operational frequency stability of a sine wave system. The free-running 
frequency of the oscillator is controlled primarily by the horizontal hold control 
R83B. This control is set for approximately 15,750 cycles per second. The oscill-
ator is then locked into synchronism with the incoming signal by means of an auto-
matic D.C.control voltage bias applied to one grid ( pin #1) of the oscillator. 

This D.C. voltage is developed by the horizonta, A.F.C. rectifier V23. This 
circuit is a conventional duo-diode phase comparitor which compares the phase of the 
incoming sync. pules with the saw-tooth voltage across the horizontal output trans-
former secondary, the sawtooth being fed through C103 and R114. Any discrepancy 
in the exact phase relationship of these two voltages produces a change in D.C. 
voltage across C102 ( at the oscillator grid). This changes the oscillator frequency 
to assure exact phase and frequency coincidence between the output 3awtooth and the 
incoming sync.pulses from the signal. In this manner, the horizontal scanning of 
the receiver is locked in to synchronism with the signal sync.pulses. 

The output of the horizontal oscillator is a aswtooth voltage ( developed by the RC 
network R108 and C98) puls a peaking component(fed back through C95 from the horizon-
tal uutput) across R107). The peaking component is sufficient to produce adequate 
high voltage and fast retrace time. The amount of this drive to the grid of the 
horizontal output tube V21 is controlled by a capacity divider consisting of C97 and 

a variable mica trimmer C96. This trimmer is adjusted for optimum horizontal linearity 
of picture 

HORIZONTAL OUTPUT AND DAMPER The horizontal output tube and the damper tube V19 
produce the required linear sawtooth scanning current in the horizontal deflection 
coil. The two tubes plus the horizontal output transformer also produce a high 
voltage pulse which is used to obtain the kinescope high voltage supply. The output 
system is a conventional kick-back type except that no electrical horizontal centering 
is provided. Capacitor C92 is employed to isolate direct current from the yoke. 
Centering is therefore accomplished by actual physical motion of the focus coil. 
The output transformer as far as deflection is concerned, is an impedance matching 
device for the output tube and yoke. 

The width control L64 is provided to vary the output and hence the picture width. 
This is accomplished by shunting a portion of the secondary winding to change the 
effective transformation ratio. Clockwise rotation of L64 increases the shunting 
inductance and hence the width. 

Because the horizontal transformer, deflection coil, and associated circuits are 
designed to resonant at a high frequency ( period . 14 microseconds) for fast retrace 
time, they are shocked into resonance when the magnetic field collapses during the 
retrace. To prevent continued oscillatory currents in the deflection yoke, the damper 
diode, V19 is incorporated. Duilig the first half cycle ( 7 microsecond) of retrace 
resonance, the circuit oscillates freely to insure rapid retrace time. During the 
next half cycle, however, the damper plate goes positive and conduction of the 6W4G 
occurs. This puts a very heavy load on the deflectirsn coil so that it cannot oscillate 

The 6BG6G plate voltage is supplied through the 6W4G which is conducting over the 
major portion of the trace. Capacitor C93 is charged during this period and this 
charge is sufficient to supply the 6BG6G plate when the 6W4G is not conducting. 

The charge is placed on this capacitor by the receiver d-c supply and by the 
current from the collapse of the field in the horizontal deflecting coil. The a-c 
axis of the sweep voltage is 360 volts above ground since the secondary is connected 
to the receiver, 350V volt bus. The charge placed on this capacitor by the coil 
kick-back is therefore in addition to that from the d-c supply and thus the capacitors 
are charged to a voltage greater than the d-c supply. This permits operation of the 
6BG6G at a higher voltage than is obtainable from the receiver power supply and pro-
duces an increase in the system efficiency by salvaging energy that would otherwise 
have been wasted. 

MODELS 5006x, 5007X, 
Ch. 25TK10A 

VERTICAL DEFLECTION SYSTEM(BLOCK el) This section of the receiver functions to 
supply vertical scanning for the kinescope. A conventional system is utilized. Stage 
V17A operates as a field frequency oscillator whose output signal is used to drive 
the vertical output stage V16. The combined action of these stages and their associated 
circuits provides a linear deflection current of proper polarity and frequency in the 
vertical deflection yoke. 

VERTICAL INTEGRATING NETWORK The integrating network composed of R79,R80,R81 and C82 
A- B-C functions to separate the horizontal from the vertical sync.and to pass the 
vertical sync. pulse developed on to thefield frequency oscillator. In operation the 
network can be considered as a low pass filter that by-passes the horizontal sync. 
pulses and permits the low frequency vertical sync.to pass on through to the grid of 
V17A. 
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CIRCUIT DESCRIPTION (CONT'D) 

FIELD FREQUENCY OSCILLATOR The field frequency oscillator V17A is a conventional 
blocking oscillator system. In actual operation the free running frequency of the 
oscillator is adjusted by means of the vertical hold control R83A. The oscillator 
is locked in sync.at field frequency by means of the vertical sync. pulses which 
are injected into its grid circuit by the integrator network. The cut off and conduc-
tion action of the oscillator charges and discharges capacitor C86 and the resulting 
sawtooth output is used to drive the output stage.V16. 

VERTICAL OUTPUT The peaked sawtooth output of the blocking oscillator system is used 
to drive the grid of the vertical output stage. An impedance matching transformer, 
T17 is used to couple the output stage to the vertical deflection yoke,L63A.Picture 
height is controlled by means of R87 which varies the B/voltage supplied to the vert-
ical system. Vertical trace linearity is adjustable by means of R91 in the cathode 
circuit of the output stage. In operation, adjustment of this control varies the 
bias and consequently the operating point of the stage. 

HIGH VOLTAGE POWER SUPPLY(BLOCK #12) The kinescope high voltage supply is obtained 
from the energy stored in the deflection inductances during each horizontal scan. 
When the 6BG6G plate current is cut off by the incoming signal, a positive pulse 
appears on the T18 primary due to the collapsing field in the deflection coil. This 
pulse of voltage is stepped up, rectified by V20, filtered and applied to the second 
anode of the kinescope ( V11). Since the frequency of the supply voltage is high 
(15,750 C.P.S.), relatively little filter capacity is necessary. Since the filter 
capacity is small, the stored energy is small, and the high voltage supply is made 
less dangerous. 

LOW AND MEDIUM VOLTAGE POWER SUPPLY ( BLOCK #13) This part of the receiver supplies 
the heater and plate supply voltages for all tubes. A 5U4G rectifier V25 supplies 
350 volts at 170 ma. which is filtered by the speaker field and the focus coil and 
their associated capacitors C111A, C110A, C110B. 

The focus control R126 allows adjustment of the amount of current flowing thru 
the focus coil in order that correct focusing of the electron beam in the kinescope 
is obtained. 

A 6AX5GT rectifier V24 supplies 140 volts at 120 Ma. which is filtered by a choke 
L67 and its associated capacitors C11B and C46D. 

BUILT-IN DIPOLE ANTENNA  
Both Models, 5006X and 5007X are equipped with a built-in Dipole antenna which 

is hooked up for operation when shipped from the factory. 

The antenna proper consists of two copper plates in the top of the cabinet. 
The dipole tuning is accomplished by capacitor C19 which is a 2-80 MMF. trimmer 
and a matching stub in the 300 Ohm. ribbon. A control knob has been provided on 
the right-hand side of the cabinet for individual station tuning. 

This type of antenna is designed for operation on local btations only, and 
in locations where it will give satisfactory results. This antenna is not 
designed to work in conjunction with another antenna and must be disconnected 
when another antenna is attached. 

InDLTILICME ITEM SPECIFICATIONS 
1. Line Voltage . 117 Volts A.C. 

2. Channel Switch Position Channel #2. 

3. Brightness Control Position . Average Brilliance on Picture Tube. 

4. Contrast Control Position = Maximum ( Clockwise). 

5. Horizontal and Vertical Hold Control Positions = Set correct position to lock 
in picture. 

6. Horizontal Width and Vertical Size Controls Positions Set for Correct Size 
Raster = Height 8 3/4", Width 11 1/2". 

7. Horizontal and vertical Linearity Control Position = Set for Best Linearity. 

8. Focus Control Position . Properly focused. 

9. Volume Control Position= Maximum Counter-Clockwise. 

10. Tone Control Position . Maximum Counter- Clockwise. 

11. Instrument (Meter) Used =( V.T.V.M.) Vacuum Tube Volt Meter. 

12. Unless Otherwise Designated All Voltages Measured In Respect To Chassis Ground. 
NOTE: The Points indicated by the letters A, B, C. E & F are the alignment test 

points referred to in the following alignment procedure. 
These points indicate the terminals for attaching Generator Leads. 

R. F. TUNER 
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ALIGNMENT PROCEDURE 

TEST EQUIPMENT: In order to align and service Sparton television receivers properly 
the following test equipment should be available: 

FIRST: AN R.F. SWEEP GENERATOR of reliable quality that performs the following 
functions: 

A. Provides sweep outputs in the following frequency ranges: 

19 to 30 Mc. 
40 to 90 Mc. 
170 to 225 Mc. 

10 Mc. sweep width 
10 Mc. sweep width 
10 Mc. sweep width 

B. Provides an output signal that can be varied by means of an attenuator 
up to a maximum of at least . 1 volt. 

SECOND: AN R.F. SIGNAL GENERATOR that will provide an adjustable output signal up to 
a maximum of at least . 1 volt on the following fixed frequencies: 

A. 

B. 

I.F. Frequencies 
21.75 Mc. 
22.4 Mc. 
22.5 Mc. 
24.1 Mc. 
25.9 Mc. 
26.0 Mc. 
26.25 Mc. 
27.75 Mc. 

R.F. Frequencies 
Channel No. 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

Sound I.F. and sound 
1st video I.F. coil 
2nd video I.F. coil 
4th video I.F. coil 
3rd video I.F. coil 
5th video I.F. coil 
Picture I.F. carrier 
Adjacent channel sound 

Picture Carrier 
55.25 Mc. 
61.25 Mc. 
67.25 Mc. 
77.25 Mc. 
83.25 Mc. 

175.25 Mc. 
181.25 Mc. 
187.25 Mc. 
193.25 Mc. 
199.25 Mc. 
205.25 Mc. 
211.25 Mc. 

traps 

traps 

Sound Carrier 
59.75 Mc. 
65.75 Mc. 
71.75 Mc. 
81.75 Mc. 
87.75 Mc. 

179.75 Mc. 
185.75 Mc. 
191.75 Mc. 
197.75 Mc. 
203.75 Mc. 
209.75 Mc. 
215.75 Mc. 

THIRD: A CATHODE-RAY OSCILLOSCOPE of good quality that has a fairly wide band 
vertical amplifier and a low capacity input probe. 

FOURTH: AN ELECTRONIC VOLTMETER on which the input probes are all insulated from the 
meter case. 

FIFTH: A CRYSTAL CALIBRATOR that can be used for checks on the accuracy of the output 
frequencies of the R.F. signal generator. 

GENERAL INSTRUCTIONS: Practically all servicing with the exception of some tube re-
placement will require removal of the receiver chassis from the cabinet. 

A convenient arrangement that makes both the top and bottom of the chassis accessible 
for alignment and servicing can be realized by orienting the receiver chassis in such 
a manner that it rests on its side and on the horizontal output shield can 

ALIGNMENT REQUIREMENTS: Under normal conditions complete receiver reall.gnment will 
seldom be necessary in the field. However, a detailed description of the overall 
alignment procedure is included to provide all necessary information if it should be 
required. 

In general it is not recommended that the R.F. and converter circuits of the R.F. 
tuner be realigned by the service engineer unless absolutely necessary. In cases 
where tuner components have been damaged, or where complete realignment is indicated, 
the R.F. tuner assembly should be removed from the chassis and sent back to the 
factory in exchange for a new unit which will be shipped complete with tubes. 

When the new R.F. unit is assembled to the chassis it will be necessary in all 
cases to realign L34 which is located on the receiver chassis. Normally this is the 
only adjustment that will be required with tuner change but a check on overall receiver 
alignment and sensitivity should be made for the sake of certainty and assured 
customer satisfaction. 

MODELS 500UX, 5007X, 

Ch. 25TK10A 

EFFECTS OF TUBE REPLACEMENT ON THE ALIGNMENT OF R.F. TUNER CIRCUITS: The alignment of 
the R.F. and converter circuits of the R.F. tuner is critical and may be affected by 
a tube change. In cases where these tubes ( 6BH6 or 6AG5) are replaced it will be 
necessaryfor the service engineer to check for satisfactory receiver operation. If 
realignment is indicated it can usually be avoided by selection of replacement tubes 
until receiver operation is realized. 

Replacement of the 6C4 local oscillator can usually be made with little or no 
effect on the alignment and operation of the oscillator circuits. However, when a 
replacement is made, a check should be performed to make certain that the vernier 
capacitor range is sufficient to tune in the sound carriers on all channels. 

ORDER OF ALIGNMENT: When complete receiver realignment is indicated it should be 
performed in the following order: 

1. Sound traps 
2. Picture I.F. 
3. Sound I.F. 
4. Ratio Detector Transformer 
5. Retouch Picture I.F. 
6. Sound and Picture I.F. Sensitivity Check 
7. RF.Oscillator Circuits 
8. R.F.and Converter Circuits(not recommended) 
9. Overall Sensitivity Check 

PRELIMINARY ADJUSTMENTS: Before alignment the receiver controls should be adjusted to 
the approximated operating positions specified in the table below. The controls 
should remain in these positions for all checks unless otherwise specified. 

Contrast Control - to center position 
Brightness Control - to position where raster is visible on 

the kinescope 
Focus Control - to position where focus is obtained 
Vertical Hold - to center position 
Vertical Linearity - to center position 
Vertical Size - adjusted to give normal raster height 

Horizontal Hold - to center position 
Horizontal Size - adjusted to give normal raster width 

TEST EQUIPMENT SET UP: A certain amount of experimentation must be employed to secure 
a stable test set up before alignment or service of the receiver is attempted. It is 
recommended that the top of the test bench be covered with a sheet of aluminum to 
insure good grounds between the various pieces of test equipment and the receiver 
chassis. In general all test signal input leads should be kept away from output leads 
as much as possible. 

PICTURE I.F. INSTABILITY: If the picture I.F. strip is badly out of alignment it may 
become unstable and fall into oscillation. When this condition occurs a comparatively 
large voltage is developed across the picture detector load resistor. This voltage is 
independent of I.F.signal input at the converter grid. 

It is usually possible to stop I.F. oscillation due to misalignment by adjusting 
the iron cores in the various picture I.F. coils and traps according to the information 
given in the table below: 

L34 Slug in ( Max. L.) 
L37 Slug out 
L36 Slug in 
L40 Slug out 
L44 Slug out 
1.143 Slug in 
L47 Slug out 
L48 Slug in 

The actual physical location of the various coils and traps is shown in Figure 6 
and 7. As soon as the oscillation has been stopped, continue with the alignment as 
outlined in the following sections. 

SOUND TRAP ALIGNMENT: FIRST, remove VI ( 6BH6 R.F. amplifier) and V-3 ( 604 local 
oscillator tubes)from the- RY.-tuner, connect the R.F.signal generator to the grid of 
V-2 by means of the I.F. input adapter as shown in Fig. 9.. 
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ALIGNMENT PROCEDURE (CONT'D) 

R.F. Generator 
0-

C Output 

50-rt Coax. ,500UMF 

50-n. 

To Grid of V2 
Keep these leads as 

MEG. short as possible 

  To chassis ground 

3 Volt bias 
battery 

Figure 9 I.F. Input Adapter 

SECOND: Set the R.F.tuner to channel #2. 

THIRD: Connect a 3 volt bias battery between the A.G.C. buss ( point E, Fig. 5 ) and 
chassis ground so that the voltage on the A.G.C. buss is-3 volts in respect 
to the chassis. 

FOURTH: Connect the electronic voltmeter across the picture detector load resistor 
R37, Point A,Fig. 5 and set the voltmeter on the low DC.volt scale. 

FIFTH: Set the R.F. signal generator to each of the frequencies shown in the table 
below and in each case tune the specified adjustment for minimum indication 
on the voltmeter. It is advisable to check the output of the generator with 
the crystal calibrator to make certain that it is exactly on frequency in 
each case. 

27.75 Mc. L37 ( Top of chassis 
21.75 Mc. L43 ( Top of chassis 
21.75 Mc. L48 ( Top of chassis 

as 
as 
as 

shown in Fig. 6 ) 
shown in Fig. 6 ) 
shown in Fig. 6 ) 

PICTURE I.F. ALIGNMENT: FIRST: Connect the R.F. signal generator, voltmeter and bias 
battery to the receiver as described in steps 1,2,3 and 4 of the sound trap alignment 
instructions. 

SECOND: Set the signal generator to each of the following frequencies and peak the 
specified adjustments for maximum indication of the voltmeter. 

22.4 Mc. L-34 ( Top of chassis as shown in Fig. 6 ) 
22.5 Mc. L-36 (Top of chassis as shown in Fig. 6 ) 
25.9 Mc. L-40 ( Top of chassis as shown in Fig. 6 ) 
24.1 Mc. L-44 ( Top of chassis as shown in Fig. 6 ) 
26.0 Mc. L-47 ( Top of chassis as shown in Fig.6 ) 

NOTE: On some receivers it is possible to tune through resonance on L-40 and set 
tuu-r.F. strip in oscillation. When this occurs the voltage across the picture 
detector load resistor will increase to a point where the effects of the oscillation 
may be mistaken for the actual resonance peak of L-40. If trouble of this nature is 
encountered tune L-40 to the point where I.F.oscillation ceases and go on to peak 
L44 and L47 at their respective frequencies and then return to peak L-40. 

SOUND I.F. ALIGNMENT: FIRST: Connect the R.F. signal generator and bias battery to 
the receiver as describîa-TU-steps 1,2 and 3 of sound trap alignment instructions. 

SECOND: Connect the electronic voltmeter across C-69 ( from point B to ground) as 
shown in Fig.5.Set the voltmeter on the low D.C. volt scale. 

THIRD: Set the R.F.signal 
maximum indication 

generator to 21.75 Mc. and peak the following coils for 
on the voltmeter. 

T-12 ( Top of chassis as shown in Fig. 6) 
T-13 ( Primary ( Ratio Det.) top of chassis as shown 

in Fig.6 ) 

RATIO DETECTOR TRANSFORMER ALIGNMENT: FIRST: Connect the R.F. signal generator and 
bias battery to the receiver as described iristeps 1,2 and 3 of the sound trap align-
ment instructions. 

SECOND: Connect the electronic voltmeter from the junction of R63 and R64, Point F 
to the Junction of R59,C62 and C65. Point C as shown in Figure 5. 

THIRD: Set the signal generator output to 21.75 Mc. Adjust the secondary of 713 
(Bottom view of chassis as shown in Fig. 7 ). Notice that it is possible tc, 
produce a positive or negative voltage indication on the meter by varying this 
adjustment. As the voltage swings from positive to negative, adjust T13 for 

zero output as indicated by the voltmeter. This point is called 7Rrc rat -if.> 
detector output and indicates correct alignment of T13 transformer. 
If the secondary of 713 is found to be way out of alignment it will be 
necessary to re-peak the primary as described in the preceeding section on 
sound I.F.alignment. 

PICTURE I.F. TOUCH UP: Connect the R.F. sweep generator output to the grid 
of V-2 by means of the I.F. input adapter shown in Figure 9. 

SECOND: Remove V-1 and V-2 from the R.F. tuner. Set R.F. Selector to channel # 2. 

THIRD: Connect the oscilloscope across the picture detector load resistor R37(poin 
A6 Fig. 5) by means of the shielded cable and the filter system shown in Fig. 
1. 

Oscilloscope 47K 

I I Shielded Cable 1 I 

T50' 
. 

 - To other side of 
R37 

Fig. ID FILTER SYSTEM FOR SCOPE CONNECTION 

FOURTH: Set the R.F. sweep genterator so that it sweeps from approximatel; 20 to 30 Mc. 

FIFTH: Adjust the oscilloscope so that the swept I.F. response is visible on the 
cathode-ray tube screen. 

SIXTH: Loosely couple the output of the R.F. signal generator to the grid of V-2 so 
that marker signals of proper frequency can be mixed in with the R.F. sweep 
signal. 

SEVENTH: Observe the band width, relative position of the picture carrier, and flatness 
of the overall I.F. response curve. If necessary slightly vary the tuning of 
the picture I.F. coils L-34,L-36,L-40,L-44 & L-47 until the picture I.F. 
response shown in Figure 11 is obtained. The solid curve in Figure 11 depicts 
the ideal I.F. response while the dotted curves show permissable variations. 

To Junction of 
R37 and L53 

Fig. 11 IDEAL I.F. RESPONSE WITH PERMISSABLE VARIATIONS 

The picture I.F. carrier should appear approximately half way down the I.F. response 
curve as shown in Figure Il. Variation in the pix carrier position should not exceed 

10% from the half way point. 

PICTURE I.F. SENSITIVITY CHECK: FIRST: Connect the R.F. signal generator to the receiver 
as specified in steps 1 and 2 of the sound trap alignment instructions. (When making 
sensitivity checks no bias battery is connected to the A.G.C. buss.) 

SECOND: Connect the electronic voltmeter across the picture detector load resistor R37 
Point A, Fig. 5, and set the meter on the low D.C. volts scale. 

THIRD: Set the generator output frequency at approximately 23 Mc. Adjust the generator 
output until the voltmeter reads approximately 1.9 volt. Record the R.F.signal 
input in microvolts. Repeat the procedure with th, generator output frequency 
set at 24.2 and 25.4 Mc. In all cases the I.F. iniput voltage should be 100 
Microvolts or less. The sensitivity at the I.F. picture carrier 26.25 Mc.. 

MODELS 5006X, 5007X, 
Ch. 25TK10A  
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LIGNME NT PROCEDURE (bwr ID) 
should be approximately half of the I.F. sensitivity between 24.2 Mc. (Maximum 
of 200 microvolts.). 
If the generator output is not calibrated in microvolts, comparative sensitivity 
measurements can be made by using another receiver that is known to be in good 
operating condition as a standard. This applies to all sensitivity measurements 
and good results can be obtained if sufficient care is used. 

SOUND I.F. SENSITIVITY: FIRST: Connect the R.F. signal generator to the receiver chassis 
as specified in steps 1 and 2 of the sound trap alignment instructions. 

SECOND: Connect the electronic voltmeter across C67 ( from point B to ground) as shown 
in Figure 5. Set the meter on the low D.C. volts scale. 

THIRD: Set the generator output frequency at 21.75 Mc. Adjust the output signal 
level until the voltmeter indicates 8 volts across C67. The generator output 
signal should then be 250 microvolts or less. 

R.F. OSCILLATOR ALIGNMENT: The R.F. oscillator circuits may be aligned by feeding 
signals at the R.F. sound carrier frequencies into the receiver antenna terminals and 
adjusting the oscillator frequency on each channel for zero output from the ratio 
detector. The ratio detector should be aligned exactly before this method of R.F. 
oscillator adjustment is attempted. 

Since incremental inductances are placed in series with the tuned circuits for 
channels 8, 10 and 12 to form the tuned circuits for channels 7, 9 and 11, the order in 
which these channels are aligned becomes important. In these cases it is necessary 
to align the higher channel of each connected pair before the alignment of the lower 
channel is attempted. For example, L22 forms the tuned circuit for channel 8 but with 
the additional series inductance L23 also forms the tuned circuit for channel 7. Note 
that the tuning of L22 not only affects oscillator operation on channel 8 but also 
on channel 7 since L22 is common to both circuits. L23, however, affects only channel 
7 since it is switched out of curcuit when the tuner operates on channel 8. For these 
reasons it is necessary to first tune L22 for correct oscillator frequency on channel 
8, and then to adjust L23 for correct oscillator frequency on channel 7. In practice 
the inductance of the incremental coils is adjusted by actual mechanical distortion of 
the incremental coils themselves. 

The following description gives a step by step procedure that simplifies oscillator 
circuit alignment. 

FIRST: Insert V-1 and V-3 in the R.F. tuner. Connect the signal generator to the 
receiver antenna terminals. 

SECOND: Set the oscillator vernier capacitor ( fine tuning) at approximately the center 
of its effective capacity range. This can best be determined by finding the 
maximum and minimum capacity settings of the vernier and then interpolating 
between the two extremes for the center position. 

THIRD: Connect the electronic voltmeter from the junction of R63 and R64, Point F 
Figure 5 to the Junction of R59, C62 and C65. Point C as shown in Fig. 5. 

FOURTH: Set the R.F. signal generator to each of the following sound R.F. carrier 
frequencies, thetuner to the corresponding R.F. channel, and peak the 
specified adjustment for zero output of the ratio detector as observed on the 
voltmeter. ( Zero output of the ratio detector is explained in the section 
on ratio detector alignment.) 

ADJUST R.F. 
GENERATOR FREQUENCY 

215.75 Mc. 
209.75 Mc. 
203.75 Mc. 
197.75 Mc. 
191.75 Mc. 

ADJUST R.F. 
GENERATOR FREQUENCY TO 

185.75 Mc. 
179.75 Mc. 
87.75 Mc. 
81.75 Mc. 
71.75 Mc. 
65.75 Mc. 
59.75 Mc. 

SET TUNER 
TO TO CHANNEL 

13 
12 
11 
10 
9 

SET TUNER 
TO CHANNEL 

8 
7 
6 
5 
4 
3 
2 

ADJUST INDUCTANCE 
OF COIL NO. 
L28 ( Slug tuned) 
L26 ( Slug tuned) 
L27 ( Incremental) 
L24 ( Slug tuned) 
L25 ( Incremental) 

ADJUST INDUCTANCE 
OF COIL NO. 

L22 ( Slug tuned) 
L23 ( Incremental) 
L21 ( Slug tuned) 
L20 ( Slug tuned) 
L19 ( Slug tuned) 
L18 ( Slug tuned) 
L17 ( Slug tuned) 

The physical location of all coils and adjustments is shown in Figure 6, and 7 
The output of the R.F. generator should be chacked by means of the crystal calibrator 
tonake certain that it is exactly on frequency in all cases. 

MODELS 5006X, 5007X, 

Ch. 25TK10A 

CAUTION: In manufacture the slugs in the R.F. tuner coils are firmly held in place by 
means of wzx which is put into the forms after alignment. This wax must be removed 
before tuning of the coils is attempted and must be replaced after re-alignment is 
completed. 

R.F. AND COVERTER CIRCUIT ALIGNMENT: The alignment of the R.F. and converter circuits 
of the tuner is a difficult and tedious task when it must be performed without benefit 
of special factory test equipment. For this reason it is not recommended that the 
complete re-alignment of these circuits be attempted by the service engineer. 

The information provided in the paragraphstelow is intended primarily for 
descriptive purposes and cases where only one or two of the coils may require readjust-
ment. In general, where complete tuner re-alignment is indicated, it is recommended 
the the complete tuner assembly be removed and returned to the factory for a replace-
ment unit. 

On channels 2 through 6 the R.F. and converter circuits of the tuner are stagger 
tuned to obtain wide band R.F. response. In alignment the R.F. transformers Tl through 
T5 are peaked to the R.F. sound carrier frequencies on their respective channel while 
the converter colle L5 through L9 are peaked at the corresponding R.F. picture carrier 
frequencies. Slight deviations in the tuning of these coils are made to obtain an 
essentially flat R.F. pass band characteristic. 

On the high channels, 7 through 13, the R.F. and converter coils are synchronously 
tuned to the center of each band. At these frequencies the tuned circuits are broad 
enough to provide an essentially broad, flat, pass band without stagger tuning. 

The alignment of these circuits can best be accomplished in the following manner. 
FIh3T: Make certain all tubes are in place. 

SECOND: Connect the R.F. signal generator to the receiver antenna terminals. If the 
R.F. generator has an unbalanced output it must be converted to a balanced 
system as shown in Figure 12. The component values indicated are for genera-
tors whose output impedance is approximately 50.1%. All specified resistors 
should be of the non-inductive type. 

60.n- Coax. 

Figure 12 125.1\-

125-n-

50-n- To Receiver 
Ant. Term. 

UNBALANCED OUTPUT CONVERSION SYSTEM 

THIRD: Perform the operations indicated in the following table and in the order that 
they are shown. In all cases keep the R.F. signal input as low as possible 
so that the resonance peaks of the various coils are not masked by A.G.C. 
circuit action. ( Shorting of the A.G.C. buss to chassis ground is recommended 
when aligning these circuits). 

SET R.F. TUNER SET R.F. GEN. 
TO CHANNEL NO. OUTPUT FREQ.TO. 

2 
3 
4 
5 
6 
2 
3 
4 
5 
6 
13 
12 
11 
10 
9 
8 
7 

59.75 
65.75 
71.75 
81.75 
87.75 
55.25 
61.25 
67.25 
77.25 
83.25 
213 
207 
201 
195 
189 
183 
177 

Mc. 
Mc. 
Mc. 
Mc. 
Mc. 
Mc. 
Mc. 
Mc. 
Mc. 
Mc. 
Mc. 
Mç. 
Mc. 
Mc. 
Mc. 
Mc. 
Mc. 

ADJUST OSC. VERNIER CONNECT ADJUST THESE COILS 
CAP. IN EACH CASE FOR VOLTMETER FOR MAXIMUM INDICA-

TION ON VOLTMEM - 
Zero Ratio Det. output Across C69 Ti 
Zero Ratio Det. Output Across C69 T2 
Zero Ratio Det. Output Across C69 T3 ALL 
Zero Ratio Det. Output Across C69 T4 
Zero Ratio Det. Output Across C69 T5 SLUG 
Max. Volt.Across R37 Across R37 L5 
Max. Volt. Across R37 Across R37 L6 
Max. Volt. Across R37 Across R37 L7 TUNES 
Max. Volt. Across R37 Across R37 L8 
Max. Volt. Across R37 Across R37 L9 
Max. Volt. Across R37 Across R37 T9 & L16 Slug tuned 
Max. Volt. Across R37 Across R37 T8 & L14 Slug tuned 
Max. Volt. Across R37 Across R37 14 & L15 Increment. 
Max. Volt. Across R37 Across R37 L12 Slug tuned 
Max. Volt. Across R37 Across R37 L3 & L13 Increment. 
Max. Volt. Across R37 Across R37 T6 & L10 Slug tuned 
Max. Volt. Across R37 Across R37 L2 & L11 Increment. 

FOURTH: Replace the R.F. signal generator by the R.F. sweep generator. ( If the sweep 
has an unbalanced output convert it to a balanced system as described in step 
#2). 
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ALIGNMENT PROCEDURE (CONT'D) 
FIFTH: Connect a cathode-ray oscilloscope across R37 as described in step #2 of the 

picture I.F. touch up instructions ( Page 26). 

SIXTH: Perform the operations indicated in the following table. In each case adjust 
the specified coils for flat wide band overall response with maximum gain as 
indicated on the oscilloscope screen. The oscillator vernier capacitor must 
he correctly adjusted ( as indicated by zero ratio detector output) for the 
sound R.F.carrier on each channel before any adjustment of the R.F. or conver 
ter circuits is made. 

The shape of the overall response curve on all channels should be approximately the 
same as that of the video I.F. response curve shown in Figure 11. Marker pulses of 
proper frequency should be mixed in with the R.F. sweep input to check overall band-
width and relative position of the picture carrier on each channel. Always keep the 
R.F.input signal low so that slight variations in the tuning of the various coils 
are easily discernable on the oscilloscope screen. The physical location of all the 
adjustments is shown in Figure 6 and 7, page 17 and 18. 

SET TUNER SET SWEEP GENERATOR 
TO CHANNEL NO. CENTER FREQ. AT 

13 213 Mc. 
12 207 Mc. 

SET TUNER SET SWEEP GENERATOR 
TO CHANNEL NO. CENTER FREQ. AT. 

11 201 Mc. 
10 195 Mc. 
9 189 Mc. 
8 183 Mc. 
7 177 Mc. 
6 85 Mc. 
5 79 Mc. 
4 69 Mc. 
3 63 Mc. 
2 57 Mc. 

SET SWEEP WIDTH 
AT APPROX. 

10 Mc. 
10 Mc. 

SET SWEEP WIDTH 
AT APPROX. 

10 Mc. 
10 Mc. 
10 Mc. 
10 Mc. 
10 Mc. 
10 Mc. 
10 Mc. 
10 Mc. 
10 Mc. 
10 Mc. 

SLIGHTLY ADJUST FOLLOWING 
WHERE NECESSARY 
T9 and L16 ( Slug tuned) 
TO and L14 ( Slug tuned) 

SLIGHTLY ADJUST FOLLOWING 
WHERE NECESSARY 
L4 and L15(Incremental) 
T7 and L12(Slug tuned) 
L3 and L13(Incremental) 
T6 and L10(Slug tuned) 
L2 and L11 ( Incremental) 
L9 and T5 ( Slug tuned) 
L8 and T4 ( Slug tuned) 
L7 and T3 
L6 and T2 ( Slug tuned) 
L5 and Ti ( Slug tuned) 

NOTE: If the output of the sweep generator cannot be adjusted to a satisfactory low 
level, an attenuator pad, ( as shown in Figure 13) should be used in series with the 
receiver antenna terminals and the output connections of the sweep. ( Several sections 
can be ca-Scaded for increased attenuation if necessary. 

FIGURE 13 

12511_ J 125J). 

To Sweep 5011 To Receiver 
Output Ant. Terminals 

125_n_ 

 e  

12511-

ATTENUATOR PAD 

The same type of pad can be used in series with the receiver antenna terminals 
and the antenna lead in areas where the R.F. signal level is high enough to overload 
the receiver. 

OVERALL PICT. SENSITIVITY CHECK:  After alignment of the various sections of the 
receiver has been completed the following ovelall sensitivity checks should be made. 
(In cases where the signal generator output is not calibrated in microvolts compar-
ative sensitivity measurements can be made by using another receiver which is known 
to be in good operation condition as a standard). 

FIRST: Connect the R.F. signal generator to the receiver antenna terminals as 
described in step #2 of the R.F. and converter circuit alignment data. 

SECOND: Connect the D.C. voltmeter across R37 as previously described. Set the 
voltmeter on the low D.C. volts scale. 

THIRD:  Perform the operations indicated in the following table. In each case the 
oscillator vernier should be tuned for zero detector output at the sound 
R.F. frequency of the channel being checked before any measurements 
are made. 

SET R.F. TUNER SET R.F. GENERATOR ADJUST R.F. INPUT LEVEL GENERATOR OUTPUT 
TO CHANNEL NO. OUTPUT FREQUENCY TO UNTIL VOLTMETER READS SHOULD BE 

2 57 Mc. 1.0 V.D.C. 150 UV or less 
3 63 Mc. 1.0 V.D.C. 150 UV or less 
4 69 Mc. 1.0 V.D.C. 150 UV or less  

5 
6 
7 
8 
9 
10 
11 
12 
13 

79 Mc. 
85 Mc. 

177 Mc. 
183 Mc. 
189 Mc. 
195 Mc. 
201 Mc. 
207 Mc. 
213 Mc. 

1.0 V.D.C. 
1.0 V.D.C. 
1.0 V.D.C. 
1.0 V.D.C. 
1.0 V.D.C. 
1.0 V.D.C. 
1.0 V.D.C. 
1.0 V.D.C. 
1.0 V.D.C. 

OVERALL SOUND SENSITIVITY CHECK: After proper 
realized, with volume and tore controls set at 
tuning) properly adjusted on each channel, the 
as indicated in the table below: 
SET R.F. TUNER SET R.F. GENERATOR 
TO CHANNEL NO. FREQUENCY OUTPUT TO 

2 59.75 Mc. 
3 65.75 Mc. 
4 71.75 Mc. 
5 81.75 Mc. 
6 87.75 Mc. 
7 179.75 Mc. 
8 185.75 Mc. 
9 191. 1) Mc. 
10 197.75 Mc. 
11 203.75 Mc. 
12 209.75 Mc. 
13 215.75 Mc. 

COMPLETE HORIZONTAL OSCILLATOR 

150 UV or less 
150 UV or less 
150 UV or less 
150 UV or less 
150 UV or less 
150 UV or less 
150 UV or less 
150 UV or less 
150 UV or less 

circuit operation and alignment has been 
maximum, the vernier capacitor ( fine 
overall sound sensitivity can be checked 

SET GENERATOR 
MODULATION TO 

400 
/ 7.5 Kc. 

ADJUST GEN. GENERATOR OUTPUT 
OUTPUT TO GIVE 

.5 Watts 200 UY or less 
200 UY or less 

in speaker 200 UY or less 
deviation 200 UY or less 

Voice Coil 200 UY or less 
200 UY or less 

(Approx. 200 UY or less 
1.25 V. 200 UY or less 
A.C. 200 UY or less 
Across 200 UY or less 
Voice 200 UY or less 
coil 200 UY or less 

AND DEFLECTION CIRCUIT ALIGNMENT 

FIRST: Remove the safety-back on the receiver and by means of a separate line cord 
place the set in operation. 

SECOND: Tune in a television station that is transmitting a test pattern and adjust the 
fine tuning control for best sound quality. 

THIRD: With the horizontal hold control at the center of rotation, adjust 
the slug in the horizontal oscillator tank coil(L65 as shown in Fig. 7 Page 18) 
until the picture is synchronized horizontally. This is indicated by the fact 
that any vertical lines in the test pattern will be straight in the upper portion 
of the picture and not curved to the right or left. Picture must be synchronized 
vertically when making this adjustment. 

FOURTH: Adjust the horizontal drive control ( Trimmer C96 as shown in Fig.7 
Page ia) by turning the adjusting screw counter clockwise until one or more 
white lines appear in the picture. Then back off the adjustment till the white 
lines just disappear and the linearity is best. This adjustment may affect the 
frequency of the horizontal oscillator in which case readjust as in Step 3. 

FIFTH: Adjust the width control ( L64 available through hole in H.V. case as shown in 
Fig. 6,Page 2-17).) until the picture just fills the mask horizontally. 

SIXTH: Tune the receiver to channel No. 13 and check the raster for Barkhausen 
oscillations. 

The flyback type of horizontal output and high voltage circuits used in this 
receiver can produce Barkhausen oscillations under certain conditions. These oscilla-
tions are at television R.F. frequencies and can be picked up by the tuner and appear 
as vertical black lines or smudges on the left hand side of the raster, particularly 
when a weak or no television is being received. 

These oscillations can be minimized by adjustment of the horizontal drive 
control ( trimaer C96) With his trimmer screwed tight ( minimum drive) the oscilla-
tions are strongest: too tight a trimmer will also reduce the high voltage and increase 
the plate current of the horizontal output tube ( 6BG6) beyond safe limits. With the 
trimmer open(maximum drive) a vertical white bar or shading can occur in the left 
hand side of the roster accompanied by a linearity distortion at the white area. The 
optimum adjustment of the horizontal drive ( C96) control lies between these two 
conditions and should he made in that manner. 

After making the final adjustment check all channels to make sure that optimum 
operating condition for all channels has been realized. 

SEVENTH: Recheck and touch up all adjustments as may be necessary. 

MODELS 5006x, 5007x, 
Ch. 25TK10A 
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ANT. 

R.F. TUNER 
6BH6 R. F.AMP. 

eF 
6PJ6 
let 
VIDEO 
I.F. 

68J6 
2nd 
VIDEO 
I.F. 

68H6 
3rd 
VIDE() 
I.F. 

6AU6 
let 
SOUND 
I.F.  

SAIS 
2nd 
SOUND 
I.F. 

__[ 6BJ6 4th 
VIDEO 
I.F.  

DIVIDED A.G.C. 
TO R.F. STAGE 

6T8 
RATIO 
DET & 
AUDIO 
DRIVER 

1/2-6AL5 
VIDEO 
DETECT 

TO A.G.C. 
SOURCE 

SPEAKEe 

6V6GT 
AUDIO 

OUTPUT 

VIDEO INPUT 
1.4V. P.P. 

6AHC 
VIDEO 

AMI 

KINESCOPE 

1/2 - 12AU7 
SYNC. 

STRIPPER 

OUTPUT SYNC. STRIPPER OUTPUT SYNC. AMP. 
16V. F.P. 95V. P.P. 

fr-
.4V 

1 1/2 6SN7 VERT.BLOCEIKG 
OSC. AND --
DISCHARGE 

VERT. . OSC. 
GRID 

2)5V. P.P. 

DESCRIPTION 

Condenser 

Condenser 
Condenser 

Condenser 
Condenser 

Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 

1/2-12AU7 
SYNC.AMP. 

CLIPPER 

1/2-6AL5 

d2NtR 
8.6v. 

1/2-6SN7 
PHASE 
SPLITTER 

OUTPUT PFASE 
SPLITTER 
16V. P.P. 

éVVVee-
ERT.SYNC.PULSE 22K 

FEEDBACK FROM V.B.O. ISOLATING 
RES 

6V6 
VERT. 
OUTPUT 

VERT.DRIVE 
AT 6V6 GRID 
10V. P.P. 

VERT.DEFL. 
YOU 

PLATE 6V6 
600V. P.P. 

-C20,22,24,33, 40,49,54,55,56, 
61,67,76,77 Ceramic Disc 5MMF 
-C21 Temp.Comp. 1.5 MMF. 
-C23,28,31,35,41,66 Ceramic 
270 leT. 
-C25,36,37,59,70 Ceramic 1K MAI 
-C26 A & B,29A & B, 32A & B, 
39A & B Dual Disc. 1K MMF. 
-C27 Ceramic 100 MMF. 
-053,58 Ceramic 100 MMF. 
-C71 Mica 100 MMF. 
-C34,42 Mica 470 MMF. 
-C43,60 Ceramic 10 Mie. 
-G38,80, . 5 MFD 200V. Tub. 
-C44 . 001 MFD. 600V. Tub. 
-C46A,B,C,D Electrolytic 
-C47,50,86, . 05 MFD 400V.Tub. 
-C48,87, . 1 MFD 200V. Tub. 
-057 Ceramic 22 MMF. 
-C62 Ceramic 2K 
-C63 Ceramic 47 MMF. 
-C64 Temp. Comp. 3.3 MMF. 
-C65,68 . 02 MFD. 200V. Tub. 
-C69 Elect. 5 MED. 50V. 
-C72 . 02 MFD., 600V. Tub. 

6AL5 
HOHIZ. 
PHASE 

DETECTOR 

VIDEO OUTPUT 
32V. P.P. 

6AU6 
KEYED 
A.G.C. 

NJ 

APPROX 9 u SEC. 

HORIZ.DRIV 
100V. P.P. 
38V.PEAKING 
62V. SAW-T 

OUTPUT PHASE 
15V. P.P. 

SPLITTER 

V.P.P. . VOLTAGE PEAK TO PEAK 

6587 
HORIZ.OSC. 

DISCHARGE 

603G6 
HORIZ. 
OUTPUT 

1X2 
H.V. 
RECT. 

6W4GT 
DAMPER 
TUBE 

WAVE FORM VOLTAGE 

PART NO. 

PA4334-1 
PA4326-3 

HK36M-271 
HK36H-102 

PA4345-1 
CC30A-101F 
CC32A-101A 
MC60E-101 
MC60E-471 
CC30A-100F 
PC4OGK-504 
PC40GM-102 
PA4307-16 
PC4OGL-503 
PC4OOK-104 
CC30A-220K 
HK36G-202 
CC30A-470F 
PA4326-4 
PC4OOK-203 
PA4308-2 
PC40GM-203 

Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 

1 HORIZ. DEFL. 
YOKE 

CHART FIGURE 12 

KEYING PULSE 
300V. P.P. 
250V.POSITIVi 

18E 

.01 

SAWTOOTH TO 
HORIZ.PHASE COMP. 
8.2V. P.F. 

-C73,75 . 005 MFD. 600V. Tub. 
-C74 . 03 MFD 200V. Tub. 
-C82A,B,C Herlec Ceramic 
-C84A,B,C,D Electrolytic 
-C85 . 1 MFD 400V. Tub. 
-C90 Mica 56 MMF. 1200V. 
-091 Hi-V. Ceramic 500 NEF. 
-C92 . 22 MFD. 200V. Tub. 
-C93 . 22 MFD. 400V. Tub. 
-C93 . 047 MFD. 400V. Tub. . 
-C95 10 MFD. 1500V. Ceramic 
-C96 Trimmer 20-270 MMF. 
-C98,99 Mica 330 MMF. 
-C100 Mica 3900 MMF. 
-C101 Mica 5.1K MMF. 
-C104,105 Mica 1K MMF. 
-C106 . 001 MFD 600V. Tub. 
-C110A,B Elect. 40 MFD 475V. 
-C111A,B Elect. 40 MFD 475,250V 
-C112 . 047 MFD 600V. Mold paper 

R40 Control - 
R48 Control - 
R61A Control-
R61B Control-
R83A Control-

Contrast ( 25K) 
Brightness ( 100K) 
Volume ( 330K 
Tone ( 1M) 
Vertical Hold(1M) 

PC40GM-502 
PC4OGK-303 
PA4339-4 
PA4307-18 
PC4OCL-104 
PA4340-6 
PA4346 
PC42GK-224 
PC42GL-224 
PC42GL-473 
PA4327-2 
PA4368 
MC60E-331 
MC63F-392 
MC61E-512 
MC61E-102 
PC40GM-102 
PA4307-13 
.PA4307-19 
PC42GM-475 

PA4442 
PA4432 
FA4428-1 

PA4430-1 

DESCRIPTION 

R83B Control-
R87 Control-
R91 Control-
R126 Control-

MODELS 5006x, 5007X, 
Ch. 25TK1 OA 

Horiz.Hold ( 50K) 
Vert.size ( 2.5M) 
Vert. Linearity ( 5K) 
Focus ( 1500) 

PART NO. 

L-32 Choke - R.F. 
L-33,35,39 Choke - R.F. ( 3.3 uh) 
L-34 Coil Pix. I.F. ( 22.4 MC) 
L-36 Coil Pix. I.F. ( 22.5 Mc) 
L-37 Coil Pix. I.F. ( 27.75 Mc) 
L-38,41,45,49,57,58,60 

Choke-R.F.(3uh) 
L-40,41 Coil Pix. I.F. (25.9 Mc.& 24.1Mc) 
L-42,46 Choke R.F. ( 11uh) 
L-43 Coil Pix. I.F. ( 21.75 Mc) 
L-47 Coil Pix. I.F.(26.0 Mc) 
L-48 Coil Pix.I.F. ( 21.75 Mc) 
L-50 Choke-R.F. ( 25uh) 
L-51 Coil-Peaking ( 120uh) 
L-52 Coil Video Trap(4:5Mc) 
L-53 Coil-Peaking ( 243uh) 
L-54 Coil-Peaking ( 180uh) 
L-55 Coil-Peaking ( 200uh) 

*L-63 A & B Con-- Yoke 
L-64 Coil-Width 
L-65 Coil-Horiz.Osc.Tank 
L-66 Coil-Focus 
L-67 Choke-Filter 

Knob - 
Knob - 
Knob - 
Knob - 
Knob - 
Knob - 

Tuner ( Outer) 
Tuner ( Inner) Band Indicator 
Vol. or Vert.Hold(Outer) 
Tone or Horiz. Hold(Inner) 
Contrast or Brightness 
Dipole Antenna 

T-12 Transformer-Sound I.F. 
T-13 Trans.Ratio Det. 
T-14 Trans. Audio Output 
T-16 Trans.Vert. Blocking Osc. 
T-17 Trans.Vert. Output 
T-18 Trans. Horiz. Output 
T-19 Trans.Power 

**R.F.Tuner Assem.(Complete with 
**Speaker (5"x7") 
Band-Indicator Dial 
Band- Indicator Dial Retainer 
Paper Washer 
Bezel 
Glass-Safety 
Mask- Rubber 
Picture Tube 12LP4A(12 1/2-Inch) 
Ion Trap 

*Deflection Yoke supplied only as 
**Complete speakers and RF.tuner 
to Factory Service Department for 

PA4431 
PA4411 
PA4426-1 

AA6654-1 
PA4225-3 
AB43523-8 
AB43523-6 
AB43524-10 

AA6651-1 
AB43523-10 
AA6644-1 
AB43524-8 
AB43523-11 
AB43524-9 
AA6650-1 
AA6402-2 
AA6404-1 
AA6613-7 
AA64°2-5 
AA6402-4 
PC70004 
AA6405-3 
AA6403-2 
PC70005-1 
AB47000-1 

PA5630-1 
PA5631-1 
PA5632-1 
PA5633-1 
PA5634-1 
PA5650 

AA6663-2 
AA6684-3 
AB44066-2 
AB47006-4 
AB44062-4 
PC70007 
AB44018-1 

tubes) AD93152-2 
PC63000-29 
PA6572-2 
PA1199 
PA709-3 
PC63081 
PC63078-1 
PC63080 
PD93160 
PA1175 

complete assemblies. 
assemblies may be returned 
repair or replacement. 

O) 
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BRIEF DESCRIPTION 

MODELS 5010, 5011, 5014, 
5015, 5056, 5057, 5071, 
5072, Ch. 19TS10, 19TS10A, 
19TW10, 19TW10A 

MECHANICALLY: The 19TS10 and 19TS10A receivers are constructed on a single base 
with mechanical dimensions approximately 16" X 17". These new receivers are used in 
both table and console models. The mechanical difference between the 19TS10 and 
19TS10A receiver are the 19TS10A uses only a 12LP4(12") Picture tube which necessitates 
higher Fix tube mounting brackets and longer control shafts. 

These receivers are controlled by the "Six" controls on the front panel. The extreme 
left-hand control is a dual control and are the adjustments for vertical and horizontal 
hold. For diagram showing operating control position and function, see Index for page 
number in this bulletin. 

Controls to adjust the focus, height and vert, linearity are mounted on back of chassis 
and are adjusted with the fingers. Adjustments for horiz. osc. and width are also 
located on back of chassis and is made with a screw-driver. For diagram, see drawing 
showing Trimmer and Slug Locations in this Bulletin.In all models described in this bull-
etin the picture tube and yoke Assembly are mounted on the chassis proper. 

ELECTRICALLY: The 19TS10 chassis is equipped with type 10BP4(10") Picture Tube and the 
capacitor C93 across the horizontal yoke winding should be 68 uuf. at 1200 volts. 
Table Model 5011 is shipped with 10" Fix tube. 

The 19TS10A chassis is equipped with Type 12LP4(12") pix tube and C93 capacitor across 
the horizontal yoke winding should be 150 uuf. with a voltage rating of 1500 volts. 

Table models 5010,5014,5015 and Console Models 5056, 5057 and 5072 are shipped only 
with ( 12") pix tubes. An entirely new R.F. Tuner is used in all models listed in this 
bulletin and complete technical data is given in the circuit description and Schematic 
Diagram. 

O HORIZ.HOLD 
VERT. HOLD 

CONTROL POSITIONS AND FUNCTIONS 
FIG. I 

BRIGHTNESS 

PICTURE TUBE 

CHANNEL TUNING 
CHANNEL MD. 

CONTRAST or F ON VOLUME 

13 

ni 

-; 



ELECTRICAL AND MECHANICAL SPECIFICATIONS 

R.F. FREQUENCY RANGE 
CHANNEL CHANNEL PICTURE SOUND RECEIVER 
NUMBER FREQ.MC. CARRIER CARRIER R.F.-OSC. 

FREQ.MC. FREQ.MC.FREQ.MC. 
2 54-60 55.25 59.75 81.5 
3 60-66 61.25 65.75 87.5 
4 66-72 67.25 71.75 93.5 
5 76-82 77 .25 81.75 103.5 
6 82-88 83.25 87.75 109.5 
7 174-180 175.25 179.75 201.5 
8 180-186 181.25 185.75 20/.5 
9 186-192 187.25 191.75 213.5 

10 192-198 193.25 197.75 219.5 
11 198-204 199.25 203.75 225.5 
12 204-210 205.25 209.75 231.5 
13 210-216 211.25 125.75 237.5 

POWER SUPPLY RATING  
117 Volts 60 Cycles 185 Watts 

AUDIO POWER OUTPUT RATING 
Maximum Undistorted 1  5 Watts 

LOUD SPEAKER 

Models 5010 5011 5014 & 5015 uses 5"Round 
Models 5056 5057 5071 & 5072 uses 10"Round 
Voice Coil impedance 3.2 ohms at 400 cycles 

PICTURE I.F. FREQUENCIES  
Picture Carrier Frequency 26.25 Mc. 

SOUND I.F. FREQUENCIES 
Sound Carrier Frequency 21.75 Mc. 
Inter-Carrier Sound I.F. Freq 4  5 Mc. 
Sound Discriminator Band Width(between 
peaks)  200 Kc. 
Video Response to 3.5 Mc. 
Focus Magnetic 
Sweep Deflection Magnetic 
Scanning Interlaced. . 525 Lines 
Horizontal Scanning Frequency. . 15,750 Cps. 
Vertical Scanning Frequency 60 Cps. 
Frame Frequency(Picttue Repetition Rate) 

30 Cps. 
Receiver Antenna Input Impedance. 300 Ohms 

Balanced 

Note: Rauland Picture Tubes have an 
internal ion trap built-in: therefore 
an external ion trap is not used. 
They may be identified by the aluminum 
back. 

TUBE COMPLEMENT  
TUBE TYPE FUNCTION 
VI7C86/6AG5 R. F. Apia-flier 
V2 12AT7 Osc. and Mixer 
V3 6AU6 1st Pix. I.F.Amplifier 
V4 6AU6 2nd Pix. I.F.Amplifier 
V5 6AG5 3rd Pix. I.F.Amplifier 
V6 6AL5 Pix. 2nd Detector 
V7 6AU6 Video Amplifier 
V8 *1013P4 Picture Tube 
V9 6AU6 Sound I.F.Amplifier 
V10 6T8 Ratio Det.and Audio Amp. 
V11 6AQ5 Audio Power Amp. 
V12 6AU6 Sync. Sep.,Stripper and 

D.C. Restorer 
V13 6SN7GT Sync. Clipper.Separator,Phase 

Splitter,Vert.Osc.&Disc.Tube 
V14 6V6GT Vertical Output 
V15 6W4GT Damper Tube 
V16 1 X 2 H.V. Rectifier 
V17 68Q6GT Horiz.Sweep Amplifier 
V18 6SN7GT Horiz.Osc. & Discharge Tube 
V19 6AL5 Horiz. Phase Detector 
V20 5U4G Low Voltage Rectifier 

*Type 
Type 

10BP4 Pix. Tube used in Model 5011 
12LP4 Pix. Tube used in all other Models 

OPERATING CONTROLS LOCATED ON 
FRONT PANEL  

Volume and Switch See Fig. I 
Picture See Fig. 1 

Tuning See Fig. 1 BrightnessSee zig. 1 

Horizontal Hold .. Dual See Fig. 1 
Vertical Hold ) 

NON-OPERATING CONTROLS  
(Not including F.F. & I.F Adjustments) 

Vertical Linearity Back of Chassis 
Focus Back of Chassis 
Vertical Size Back of Chassis 
Width Back of Chassis 

Back of Chassis Horiz. Osc.Freq.Control 
Ion Trap 
Deflection Coil 

TELEVISION FREQUENCY 

Wave Picture Sound 
Channel Channel Length Carrier Carrier Het.Osc. 
Number Freq.MC. Meters MC. MC. Freq.MC 

2 54- 60 
3 60- 66 
4 66- 72 
5 76- 82 
6 82- 88 
7 174-180 
8 180-186 
9 186-192 
10 192-198 
11 198-204 
12 204-210 
13 210-216 

5.55-5.0 
5.0 -4.55 
4.55-417 
3.95-3.66 
3.66-3.41 
1.72-1.66 
1.66-1.61 
1.61-1.56 
1.56-1.51 
1.51-1.47 
1.47-1.43 
1.43-1.39 

55.25 
61.25 
67.25 
77.25 
83.25 

175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

59.75 
65.75 
71.75 
81.75 
87.75 

179.75 
185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

RANGES 

Folded 
Dipole Dipole Reflector Director 
Length Length Length Length  

81 98" 96" 103" 
87 90" 88" 94" 
93 82" 80" 86" 

103 71" 69" 74" 
109 66" 64" 69" 
201 32" 30" 33" 
207 31" 29" 32" 
213 30" 28" 31" 
219 29" 27" 30" 
225 28" 26" 29" 
231 27" 25" 28" 
237 26" 24" 27" 

*CONSTRUCTING A CHANNEL TRAP 

Half Wave 
Shorted 
Channel 
Trap* 

95", 84" 
86" 78" 
78" 70" 
68" 61" 
64" 53" 
yyt 25" 
29 1/2" 24" 
29" 24" 
28" 23" 
27" 22" 
26" 22" 
25" 21" 

*Constructed of a piece of 300 ohm tresmission line, shorted on one end to serve as a 1/2 wave 
length shorting stub. Cut a piece of line slightly longer than given under the "Half-wave 
Shorted Channel Trap", column and connect the two leads of one end across the receiver antenna 
terminals. 

Using diagonal cutters or razor blade, "short", across the transmission line at a place slightly 
longer than the calculated length. Care should be taken when "Shorting" the line to cut through 
the plr3tic covering only; do not cut the conductors. If the interference is not "Trapped 
Out", short the line in 1/8" intervals(working toward the terminals) until the critical point 
is reached. Cut the transmission line and place a carbon resistor across the line. The 
resistor should be approximately 60 ohms. For strong interference, it may be necessary to drop 
the resistance to 20 ohms, and for weak interference it may be possible to use a 150 ohm 
resistor. Do not use any lower value resistor than necessary to minimize the interference. 

If the interference frequency is not that of a television station, the line may be cut and the 
leads shorted together without using the resistor. Generally, this will completely eliminate 
the interference frequency. 

If the interference frequency being eliminated or "Trapped-out" is that of some other television 
station operating in the vicinity, the interfering frequency will also be eliminated or atten-
uated on its own channel. If the interference frequency is so strong that it can not be 
attenuated enough using a resistor across the line, it will be necessary to install a double-
pole, single-throw switch on one of the trap leads so that the "Channel Trap", can be opened 
when the receiver is switched to this channel. 

If the interference frequency is known, the transmission line can be cut by using the following 
formula. 

Half wave shorting stub in inches - 4841  
Freq. ( MC) 

CIRCUIT DESCRIPTION 
GENERAL: The following circuit description for Sparton Television Models provides all 
pertinent information necessary for proper servicing of these receivers. In the 
compilation of this data it is assumed that the service engineer is familiar with the 
basic electronic principles of modern television. 

Fig. 2 ( below) shows a fundamental block diagram breakdown of the receiver circuits. 
The description for these circuits follows in the same order as the blocks appear on the 
diagram. 5  6.  

4.5 Mc. SOUND I.F & RATIO DEI' AUDIO 
6AU6 Sound I.F. Amp. V108 6T8 AUDIO AMP. 

V10A Ratio Detector V11 6AQ5 Audio Pwr.Amp. 

ANTEN,NA 

1. 
• RF TUNER 

V-1 6AG5 RF amp. 
V2 12AT7 Cony. 

& Osc. 

11. 

PIX. I.F. & 2nd DET. 
V-3 6AU6 1st I.F. Amp. 
V-4 6AU6 2nd I.F. Amp. 
V-5 6AG5 3rd I.F. Amp. 
V-6 6AL5 G Video Det. 

& A..U. Rect. 

POWER SUPPLY 
5U4G-Low Voltage 

Rectifier 

FUNCTIONAL BLOCK DIAGRAM 
FIGURE 2. 

VIDEO AMP. 
  V-7 6AU6 Video Amp. 

8. 

4. 

7. 

SPKR 

PICTURE TUBE 
10BP4 or 12LP4 

SYNC. SEP. & DC. RESTORER 
V12 6AU6-Sync. Sep., 
Stripper L Dc Restorer 
V13A Sync. Clipper,Separator 
& Phase splitter. 

e 

9. 
VRTICAL DEF. CIRCUITS 

V138 Vert. Osc. & Discharge 
Tube. 

V14 Vert. Output 

10.  
HORIZONTAL DEF. CIRCUITS & 
H.V. POWER SUPPLY 
V-19 6AL5 Horiz. Phase 

Detector 
V,-18 Horiz. Osc. & Discharge 

Tube. 
V-17 6K6GT Horiz. Sweep Amp. 
V-16 1 x 2 H.V. Rectifier 
V-15 Damper Tube. 

MODELS 5010, 5011, 5014, 5015, 5056, 
5057, 5071, 5072, Ch. 19TS10, 1cTS10A, 
19TW10, 19TW10A S
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R.F. TUNER ( BLOCK #1) CIRCUIT DESCRIPTION (CUNT ID) • 
The R.F. Tuner is a separate sub-assembly of the receiver. This tuner is 

continuously variable and tunes the 12 TV channels in two ranges, channels 2 
through 6 in the low range and channels 7 through 13 in the high range. The 
range is automatically selected by means of a cam operated switch on the tuning 
shaft. TuninF is accomplished by means of ganged tuning capacitors. The 
tuner serves -t'o select the desired picture and sound carriers and associated 
side bands. It amplifies the selected R.F. signals and provides at the converter 
plate a picture I. F. carrier of 26.25 Mc. and a sound I.F. carrier of 21.75 Mc. 

R.F. AMPLIFIER  
The antenna input is fed to V1 the 6AG5 R.F. amplifier tube through fixed tuned 
input transformers T-1 for the low band and L-1 for the high band. 

CONVERTER  
The plate circuit of the R.F. amplifier and the grid circuit of V-2 the 12AT7 
converter tube are coupled by means of overcoupled tuned circuits which are 
tuned by the ganged variable capacitor sections CA and C8B. 
In the plate circuit of the converter coil L-6 in conjunction with the output 
capacity of V-2 and the input capacity of V-3 forms a parallel tuned circuit 
tuned to 24.0 Mc. This is the first stage on the stagger tuned video I.F.system. 

OSCILLATOR  

The local oscillator uses one triode section of V-2. The 12AT7 in a Colpitts 
oscillator circuit tuned by the ganged capacitors C8C in the low band and CD 
in the high band., Oscillator injection to the converter grid takes place 
through mutual inductance between coils in transformer T-2. The oscillatcr 
operates at a frequency above that of the received signal in all channels. 

PICTURE I.F. & SECOND DETECTOR ( BLOCK #2) 

The primary requirements of the picture I.F. system are wide overall response and 
adequate overall gain. To meet these requirements three stages of video I.F. 
amplification are employed. 
As noted on the schematic diagram these stages are V-3, V-4 and V-5. Single 
tuned I.F. coils are utilizee in the plate circuit of the converter and each 
of the three successive stages. Starting with the coil L-6 in the converter 
plate each of the coils L-11, L-13 and L-15 in the following stages are tuned 
to a different frequency. Thus by virtue of stagger tuning the several stages, 
wide band picture I.F. response is obtained. 

In 
to 

-r 
30 DB 

3 Mc. .216" DB 

FIG. 3 

PICTURE I.F.RESPONSE 

21.75 Mc. I . 25 Mc.PICTURE 
SOUND CARRIER 

order to obtain a band pass as pictured in Fig. 3 the I.F. 
the following fixed frequencies: 

L-6 Plate of the converter ( V-2) 
L-11 1st picture I.F. (V-3) 
L-13 2nd picture I.F. (V-4) 
L-15 3rd picture I.F. (V-5) 

24.0 Mc. 
25.7 Mc. 
23.7 Mc. 
26.0 Mc. 

CARRIER 

coils are peaked 

Under normal conditions replacement of any of the tubes in the picture I.F. 
strip will have little effect on the shape of the overall pass band. The 
information on physical location of the various coils will be found in the 
section onalignment. The picture I.F. must amplify both picture and sound 
carriers, however the sound carrier must be attenuated below the picture 
carrier to prevent sound interference in the picture. For this reason the 
sound carrier is placed approximately 30 DB down from the top qf the I.F. 
response curve. 

:•i0DELS 5010, 5011, 5014, 5015, 5056, 
5057, 5071, 5072, Ch. 19TS10, 19TS10A, 

PICTURE DETECTOR AND A.G.C. RECTIFIER 19TW10, 19TW10A 

V-6 is a type 6AL5 double diode rectifier. One diode section is used as the 
video detector and is connected so as to provide an output signal of negative 
polarity across its output load. The other diode is used as an A.G.C. rectifier 
connected so as to produce a negative A.G.C. voltage across its load resistance. 
This voltage is applied to the grids of V-1, V-3, and V-4. It's action on 
these stages is such that it effectively varies the gain of the receiver to 
compensate for changes in R.F. input level to the antenna terminal.s. A positive 
delay .voltage is applied to the cathode of the A.G.C. rectifier from the contrast 
control so that full delay is present at maximum contrast settings and zero 
delay at minimum contrast position. This delay action is such that full contrast 
must be attained before any A.G.C. voltage is developed. 

VIDEO AMPLIFIER(BLOCK #3)  

A single 6AU6 ( V-7) video amplifier stage is fed from the output of the video 
detector. The frequency response extends to 3.5 Mc. while the overall gain is 
approximately 20x. 

The video signal at the kinescope grid must be of such polarity that the syng. 
and blanking pulses will drive the grid in the negative direction. For this 
reason with a single video stage it is necessary to apply the video signal to 
the kinescope cathode. 

Since the sync. is negative from the picture detector any large noise pulses 
above sync. level will drive the grid beyond cut-off. This results in a 
desirable peak noise limiting action by the video amplifier that. effectively 
improves the overall signal to noise ratio of the receiver. Contrast control 
takes place by cathode circuit degeneration which controls gain without disturb-
ing grid bias conditions most favorable to noise clipping. 

SOUND I.F. AND RADIO DETECTOR  
The picture I.F. carrier at 26.25 Mc. and the sound I.F. carrier at 21.75 Mc. 
are 4.5 Mc. apart. This is determined by the transmission standards and is 
controlled at the transmitter. Both carriers are present at the picture 
detector, the sound carrier being approximately 30 DB down as previously shown. 
(Under picture I.F. & 2nd. Det.) Due to non-linearity in the detecting diode 
a 4.5 Mc. beat frequency is produced. The picture carrier is amplitude 
modulated by the video signal while the sound carrier is frequency modulated, 
by the sound. The 4.5 Mc. beat is therefore frequency modulated by sound and 
also carries amplitude modulation from both sound and picture. 

4.5 Mc. SOUND TRAP  
The 4.5 Mc. beat frequency containing the frequency modulated sound and 
incidental amplitude modulation is applied to the video amplifier grid along 
with the detected video and sync. signals. A trap circuit in the video amplifier 
plate acts as a load impedance for 4.5 Mc. and at the same time appears as a 
series trap which prevents the 4.5 Mc. signal from reaching the kinescope. 

The 4.5 Mc. signal across the trap coil L-20 is fed to the 6AU6 sound I. F. 
amplifier V-9. T-4 and V10A constitutes a conventional ratio detector operating 
at 4.5 Mc. The ratio detector has sufficient A.M. rejection to remove the 
Incidental A.M. component. The detected F.M. sound modulation is then fed to 
the volume control. 

SYNC. SEPARATOR. STRIPPER & DC RESTORER(BLOCK #8) 
The video signal containing the sync. pulses is taken from across the video 
amplifier plate load resistor and applied to V-12. The cathode bias of V-12 
is of the proper magnitude to place all picture information beyond cut-off and only 
the sync. pulses appear in the plate current. The sync. pulses are then applied 
to the grid of V- 13A where further amplification takes place and vertical sync. 
pulses of proper phase are applied to the vertical deflection system. 
V-13A also acts as a phase splitter and sync. pulses of opposity phase are taken 
from plate and cathode load resistors to feed the horizontal deflection system. 
Since the grid of V13A is operating near cut-off positive noise pulses which were 
not clipped in the grid of V12 are now of negative polarity and are clipped in 
the grid of V13A, thus the sync. pulses have been clipped on both sides and are 
relatively free from noise pulses. 
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CIRCUIT DESCRIPTION (CONT'D) 
AUDIO AMPLIFIER & SPEAKER ( BLOCKS 6 & 7) 
Tubes V-10B and V-11 form a conventional two- stage audio amplifier which develops 
approximately 1.5 watts in the speaker voice coil. A tapped compensated volume 
control is used which provides increased bass compensation at low volume settings. 
VERTICAL DEFLECTION SYSTEM ( BLOCK #9) 
This section of the receiver functions to supply vertical scanning for the 
kinescope. A conventional system is utilized. V-13B operates as a field frequency 
oscillator whose output signal is used to drive the vertical output stage V-14. 
The combined action of these stages and their associated circuits provides a 
linear deflection current of proper polarity and frequency in the vertical deflection 
yoke. 

VERTICAL INTEGRATING NETWORK 

The integrating network composed of R-73, R-74, R-76 and C-81 A- B-C functions to 
separate the horizontal from the vertical sync. and to pass the vertical sync. 
pulse developed on to the field frequency oscillator. In operation the network 
can be considered as a low pass filter that by-passes the horizontal sync, pulses and 
permits the low frequency vertical sync. to pass on through to the grid of V- 13B. 

FIELD FREQUENCY OSCILLATOR  

The field frequency oscillator V-13B is a conventional blocking oscillator system. 
In operation the free running frequency of the oscillator is adjusted by means of 
the vertical hold control R- 78A. The oscillator is locked in sync. at field 
frequency by means of the vertical sync. pulses which are injected into it's 
grid circuit from the integrator network. The cut-off and conduction action of 
the oscillator charges and discharges capacitor C-83and the resulting sawtooth 
output drives the output stage V-14. 

VERTICAL OUTPUT 

The peaked sawtooth output of the blocking oscillator system drives the grid of the 
vertical output stage. An impedance matching transformer T-6 couples V-14 to the 
vertical deflection yoke L- 22A. Picture height is controlled by means of R-82 which 
varies the 134 voltage supplied to the vertical system. Vertical trace linearity is 

adjustable by means of R-86 in the cathode circuit of V-14. Adjustment of this 
control varies the bias and consequently the operating point of the tube. 

HORIZONTAL DEFLECTION CIRCUITS(BLOCK #10) 

The horizontal deflection system provides a stable, linear scanning current in 
the horizontal winding of the deflection yoke. This results in accurate horizontal 
reproduction of the transmitted picture. 

HORIZONTAL OSCILLATOR AND A.F.C. SYSTEM 

The horizontal oscillator V-18 is a composite circuit incorporating a cathode 
coup led multivibrator and a tank circuit(L-24 and C103) resonant at approximately 
15,750 cycles per second to produce a stabiliied sine wave voltage. This circuit 
possesses the RC time constant and grid bias frequency control characteristics 
of a multivibrator; but it achieves some of the frequency stability of a sine wave 
system. The free running frequency is controlled by the horizontal hold control R-78B 
This control is set for approximately 15,750 cycles per second. The oscillator is 
then locked into synchronism with the incoming signal by means of an automatic D.C. 
control bias voltage applied to one grid ( Pin #4) of the oscillator. 

This D.C. voltage is developed by the horizontal A.F.C. rectifier V-19. This circuit 
is a conventional duo-diode phase comparitor which compares the phase of the incoming 
sync. pulses with the sawtooth voltage developed across the width control on the 
horizontal output transformer secondary. The sawtooth voltage being fed through 
R-111 and C107. Any discrepancy in the exact phase relationship of these two voltages 
produces a change in D.C. voltage across C105(at the oscillator grid). This changes 
the oscillator frequency to assure exact phase and frequency coincidence between the 
output sawtooth and the incoming sync, pulses from the signal. In this manner the 
horizontal scanning of the receiver is locked into synchronism with the signal sync. 
pulses. 

The output of the horizontal oscillator is a sawtooth voltage plus a peaking component 
fed back through C-98 from the horizontal output. The peaking component is sufficient 
to produce adequate high voltage and fast retrace time. The amount of drive to the 
grid of the horizontal output tube V-17 is controlled by a capacity divider consisting 
of C99 and a variable mica trimmer C100. This trimmer is adjusted for optimum horizon-
tal linearity of picture. 

HORIZONTAL OUTPUT AND DAMPER 

The horizontal output tube V-17 and the damper tube V-15 produce the required linear 
sawtooth scanning current in the horizontal deflection coil. The two tubes plus the 
horizontal output transformer also produce a high voltage pulse which is used to 
obtain the kinescope high voltage supply. The output system is a conventiona] kick-
back type except that no electrical horizontal centering is provided. Capacitor C92 
is employed to isolate direct current from the yoke. Centering is therefore accomp-
lished by actual physical movement of the focus coil and, to some degree, the ion trap. 
The output transformer, as far as deflection is concerned, is an impedance matching 
device for the output tube and yoke. 

The width control L-23 is provided to vary 
This is accomplished by shunting a portion 
effective transformation ratio. Clockwise 
inductance and hence the width. 

the output and hence the picture width, 
of the secondary winding to change the 
rotation of L-23 increases the shunting 

Because the horizontal transformer ( T-8), deflection coil and associated circuits 
are designed to resonate at a high frequency(Period . 14 microseconds) for fast retrace 
time, they are shocked into resonance when the magnetic field collapses during retrace. 
To prevent continued oscillatory currents in the deflection yoke, the damper diode 
V-15 is used. During the first half cycle of retrace resonance, the circuit oscillates 
freely to insure rapid retrace time. During the next half cycle the damper plate goes 
positive and conduction occurs. This puts a heavy load on the deflection coil so that 
it cannot oscillate. 

The 6BQ6GT plate voltage is supplied through the 6W4GT which is conducting over 
the major portion of the trace. Capacitor C96 is charged during this period and 
this charge is sufficient to supply the 6BQ6GT plate when the 6W4GT is not con-
ducting. 

The charge is placed on capacitor c96 by the receiver D.C. supply and by the current 
from the collapse of the field in the horizontal deflecting coil. The A.C. axis 
of the sweep voltage is 330 volts above ground since the T-8 secondary is connected 
to the receiver 330 volt bus. The charge on capacitor C96 by the coil kick- back 
is therefore in addition to that from the D.C. supply and so the capacitor C96 is 
charged to a voltage greater than the D.C. supply. This permits operatron of the 
6BQ6GT at a higher voltage than is obtainable from the teceiver power supply and 
produces an increase in the system efficiency by salvaging energy that otherwise 
would he wasted. 

HIGH VOLTAGE POWER SUPPLY  

The kinescope high voltage supply is obtained from the energy stored in the deflection 
inductances during each horizontal scan. When the 6BQ6GT plate current is cut off by 
the incoming signal, a positive pulse appears on the T-8 primary due to the collapsing 
field in the deflection coil. This pulse of voltage is stepped up, rectified by V-16, 
filtered and applied to the second anode of the kinescope (V8). Since the frequency 
of the supply voltage is high(15,750 C.P.S.), relatively little filter capacity is 
necessary.Since the filter capacity is small, the stored energy is small and the 
high voltage supply is made less dangerous. 

KINESCOPE & D.C. RESTORER(BLOCK #4)  

A sync. positive video signal is applied to the kinescope cathode. The brightness 
control R-41 is part of a voltage divider from '140 volts to ground which permits 
the operating bias for the kinescope to be adjusted to the proper value(where sweep 
retrace lines are just extinguished). The kinescope grid returns to ground through 
R67 and R68 in the cathodE circuit of V12. Since the video amplifier is an A.C. 
coupled system, the D.C. component of the video signal which represents the average 
background brightness of the televised scene is lost. If a white signal or a black 
signal is applied to the grid of V12, the D.C. voltage developed across the cathode 
resistors R67 and R68 charges and is a function of the average value of the signal. 
This potential is applied to the kinescope grid to re-insert the D.C. component. 

The kinescope is a conventional 10" or 12" tube. These tubes employ magnetic focus 
and deflection systems. An ion trap prevents the ion beam from forming a dark spot 
on the kinescope screen. 

MODELS 5010, 5011, 5014, 5015, 5056, 
5057, 5071, 5072, Ch. 19TS10, 19TS10A, 
19TW10, 19TW10A 
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CIRCUIT DESCRIPTION (CONT'D) 

LOW VOLTAGE POWER SUPPLY ( BLOCK #11) 

The low voltage power supply provides the filament and plate voltages for the rec-
eiver. The unit employs a single 5U4G rectifier (V20) to supply 330 volts at 160 Ma. 
Filtering is accomplished by the speaker field, the focus coil and their associated 
electrolytic condensers to ground. 

The deflection circuits are supplied from/330 volts to ground. The audio output 
tube VII and the sound I.F. amplifier V-9 operate with their plates at /330 volts 
and their cathodes at /140 volts, tubes VI, V2,V3,V4,V5,V7,V12 and V13A operating 
from /140 volts tc ground. This system is self regulating since a change in the 
/140 volts tc ground results in a bias change in VII which increases or decreases 
the cathode current of VII in a manner to oppose the change. 
Filament power is supplied by the two 6,3V.A.C. windings. 

LINE CORD ANTENNA  

All of the television models listed in this bulletin are equipped with a built-in 
cord antenna which is hooked up for operation when shipped from the factory. 

This type of antenna is designed for operation cn local stations only, and in locations 
where it will give satisfactory results. Line cord antennas are not designed to work 
in conjunction with other type antennas and must be disconnected when another antenna 
is to be attached tc the receiver. 

A 3-point terminal strip on the back of the cabinet has been provided with a jumper 
connection which must be used when changing from line cord tc outside antenna or 
vice-versa. 

When the line ccrd antenna is to be used the lead wire from the chassis should be placed 
under the right-hand terminal marked "A" and the jumper link on terminal "G" must be 
connected to the center terminal "A". 

When an outside antenna is to be connected the jumper link between terminals "G" and 
"A" must be disconnected. 

The line cord antenna is composed of components L-27 choke coil and capacitor C115 
(30 MMF) 

TEST EQUIPMENT 

in order to align and service Sparton television receivers properly the 
following test equipment should he available: 

FIRST: AN R.F. SWEEP GENERATOR of reliable quality that performs the 
following functions: 

A. Provides sweep outputs in the following frequency ranges: 

19 to 30. Mc. 10 Mc. sweep width 
40 to 90 Mc. 10 Mc. sweep width 
170 to 225 Mc. 10 Mc. sweep width 

ALIGNMENT EQUIPMENT AND TEST SET UP 

P. Provides an output signal that can he varied by means of an 
attenuator up to a maximum of at least . 1 volt. 

SECOND: AN R.F. SIGNAL GENERATOR that will provide an adjustable output signal 
up to a maximum of at least . 1 volt on the following fixed frequencies: 

A. I. F. Frequencies 
4.5 Mc. 
21.75Mc. 
24.0 Mc. 
25.7 Mc. 
23.7 Mc. 
26.0 Mc. 
26.25Mc. 

B. R.F. Frequcncies 
Channel No. 

2 
3 
4 
5 
6 
7 

Sound I.F. 
Sound I.F. Carrier 
1st Video I.F.Coil 
2nd video I.F. coil 
3rd video I.F. coil 
4th video I.F. coil 
Picture I.F. carrier 

Picture Carrier 
55.25 Mc. 
61.25 Mc. 
67.25 Mc. 
77.25 Mc. 
83.25 Mc. 

175.25 Mc. 
181.25 Mc. 

Sound Carrier 
59.75 Mc. 
65.75 Mc. 
71.75 Mc. 
81.75 Mc. 
87.75 

179.75 Mc. 
185.75 Mc. 

THIRD:  

9 
10 
11 
12 
13 

187.25 Mc. 
193.25 Mc. 
199.25 Mc. 
205.25 Mc. 
211.25 Pc. 

A CATHODE-RAY OSCILLOSCOPE of good quality that has 
vertical amplifier and a low capacity input prote. 

FOURTH: AN ELECTRONIC VOLTMETER on which the input probes are all insulated 
from the meter case. 

FIFTH: A CRYSTAL CALIBRATOR that can be used for checks on the accuracy of the 
output frequencies of the R.F. signal generator. 

 INSTRUCTIONS: Practically all servicing with the exception of some tube re-
line placement will require removal of the receiver chassis from the cabinet. 

A convenient arrangement that makes both the top and bottom of the chassis accessible 
for alignment and servicing can be realized by orienting the receiver chassis in 
such a manner that it rests on its side ard on the horizontal output shield can. 

TRIMMER AND SLUG LOCATIONS 

GENERAL 

MODELS 5010, 5011, 5014, 5015, 
5056, 5057, 5071, 5072, ch. 
19Tsio, i9TsioA, 19Twio, 1.9TwioA 

191.75 Mc. 
197.75 Mc. 
203.75 Mc. 
209.75 Mc. 
215.75 Mc. 
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ALIGNMENT PROCEDURE 
ALIGNMENT REQUIREMENTS: Under normal conditions complete receiver realignment will 
seldom be necessary in the field. However, a detailed description of the overall 
alignment procedure is included to provide all necessary information if it should be 
required. 

In general it is not recommended that the R.F. and converter circuits of the R.F. 
tuner be realigned by the service engineer unless absolutely necessary. In 
cases where tuner components have been damaged, or where complete realignment is 
indicated, the R.F. tuner assembly should be removed from the chassis and sent back 
to the factory in exchange for a new unit which will be shipped complete with tubes. 

When the new R.F. unit is assembled to the chassis it will be necessary in all 
cases to realign L-6 the 1st picture I.F. @ 24 Mc. which is located on the tuner 
unit. Normally this is the only adjustment that will be required with tuner change 
but a check on overall receiver alignment and sensitivity should be made for the 
sake of certainty and assured customer satisfaction. 

TRIMMER AND SLUG LOCATIONS 
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EFFECTS OF TUBE REPLACEMENT ON THE ALIGNMENT OF R.F. TUNER CIRCUITS: The alignment 
of the R.F. and converter circuits of the R.F. tuner is critical and may be affected 
by a tube change. In cases where these tubes ( 6AG5 or 12AT7) are replaced it will be 
necessary for the service engineer to check for satisfactory receiver operation. If 
realignment is indicated it can usually be avoided by selection of replacement tubes 
until receiver operation is realized. 

VOLTAGE CHART AND ALIGNMENT TEST POINTS 
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ALIGNMENT PROCEDURE (CONT'D) 

ORDER OF ALIGNMENT:  When complete receiver realignment is indicated it should be 
performed ir the following order: 

1. Picture I.F. 
2. Sound I.F. Trap 
3. Ratio Detector Transformer 
4. Sound and Picture I.F.Sensitivity Check 
5. R.F. Oscillator Circuits 
6. R.F. and Converter Circuits(not recommended) 
7. Overall sensitivity check 

PRELIMINARY ADJUSTMENTS: Before alignment the receiver controls should be adjusted to 
the approximated operating positions specified in the table below. The controls 
should remain ir these positions for all checksounless otherwise specified. 

Contrast Control - Full clockwise 
Brightness Control - to position where raster 

is visible on the kinescope 
Focus Control - to position where focus is 

obtained 
Vertical Hold - to center position 
Vertical Linerity - to center position 
Vertical Size - adjusted to give normal raster 

height 

Horizontal Hold - to center position 
Horizontal Size - adjusted to give normal raster 

width 

TEST EQUIPMENT SET UP: A certain amount of experimentation must be employed to secure 
a stalq.e test set up before alignment or service of the receiver is attempted. It is 
recommended that the top of the test bench he covered with a sheet of aluminum to 
insure good grounds between the various pieces of test equipment and the receiver 
chassis. In general all test signal input leads should be kept away from output leads 
as much as possible. 

PICTURE I.F. INSTABILITY: If the picture I.F. strip is badly out of alignment it 
may become unstable and fall into oscillation. When this condition occurs a 
comparatively large voltage is developed across the pictuic9 detector load resistor. 
This voltage is independent of I.F. signal input at the converter grid. 

It is usually possible to stop I.F. oscillation due to misalignment by adjusting 
the iron cores in the various picture I.F. coils and traps according to the inform-
ation given in the table below: 

L-6 Slug in ( Max. L.) 
L-11 Slug out 
L-13 Slug in 
L-15 Slug out 

The actual physical location of the various coils and traps is shown in Figure 4 
and 5, pages 15 & 16. As soon as the oscillation has been stopped, continue with 
the alignment as outlined in the following sections. 

PICTURE I.F. ALIGNMENT: First: Connect the R.F. signal generator to the grid of V-2 
pin. by means of the I.F. input adapter as shown in Fig. 7. 

R.F. Generator 50/1 Coax. 
0---_  

-- Output 

500UMF 

50-(1 
100K 

To Grid of V2 
Keep these leads as 
short as possible 

 . To chassis ground 

3 Volt bias 
battery 

Figure 7 I.F. Input Adapter 

SECOND: Set the R.F. tuner to channel # 2. 

THIRD: Connect a 3 volt bias battery between the A.G.C. buss(point D Fig.6 and 
chassis ground so that the voltage on the A.G.C. buss is -3 volts in respect 
to the chassis. 

FOURTH: Connect the electronic voltmeter across the picture detector load resistor 
R30, point ,A Fig. 6 and set the voltmeter on the low D.C. volt scale. 

MODELS 5010, 5011, 5014, 5015, 

5056, 5057, 5071, 5072, Ch. 

19TS10, 19TS10A, 19TW10, 19TW10A 

FIFTH: Set the R.F. signal generator to each of the frequencies shown in the table 
below and in each case tune the specified adjustment for maximum indication 
on the voltmeter. It is advisable to check the output of the generator with 
the crystal calibrator to make certain that it is exactly on frequency in 
each case. 

26.0 
23.7 
25.7 
24.0 

Mc. 
Mc. 
Mc. 
Mc. 

1.15 
L13 
L11 
L6 

(Top 
(Top 
(Top 
(Top 

of 
of 
of 
of 

chassis 
chassis 
chassis 
chassis 

as 
as 
as 
as 

shown in Fig.14) 
shown in Fig.14) 
shown in Fig.14) 
shown in Fig.14) 
(On Tuner) 

PICTURE I.F. TOUCH UP: FIRST: Connect the R.F. sweep generator output to the grid of 
V-2 ( Pin ! 2) by means of input adapter shown in Fig. 7. 

SECOND:  

THIRD:  

Set R.F. Selector to channel #2. 

Coneect the oscilloscope across the picture detector load resistor R-30 
(point A, Fig. 6 by means of the shielded cable and the filter system 
shown in Fig. 8. 

Oscilloscope 47K 
To Junction of 
R-30 and L-17 

Fig. 8 FILTER SYSTEM FOR SCOPE CONNECTION 

FOURTH: Set the R.F. sweep generator so that it sweeps from approximately 20 to 30 Mc. 

FIFTH: Adjust the oscil]oscope so that the swept I.F. response is visible on the 
cathode-ray tube screen. 

SIXTH: Loosely couple the output of the R.F. signal generator to the grid of V-2 so 
that riarker signals of proper frequency can be mixed in with the R.F. sweep 
signal. 

SEVENTH: Observe the band width, relative position of the picture carrier, and flatness 
of the overall 2.F. response curve. If necessary slightly vary the tuning of 
the picture I.F. coils L-6,L11,L13 and L15 until the picture I.F. response 
shown in Figure 9 is obtained. The solid curve in Figure 9 depicts the ideal 
I.F. response while the dotted curves show permissable variations. 

24.0 Mc. 25.5 Mc. 

Fig. 9 IDEAL I.F. RESPONSE WITH PERMISSABLE VARIATIONS 
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ALIGNMENT PROCEDURE (CONT'D) 

The picture I.F. carrier should appear approximately half way down the 
I.F. response curve as shown in Figure 9. Variation in the pix carrier 
position should not exceed L 1Cr')' from the half way point. 

PICTURE I.F. SENSITIVITY CHECK: FIRST: Conrect the R.F. signal generator to the 
receiver as specified in steps 1 and 2 of the sound trap alignment instructions.(When 
making sensitivity checks no bias battery is connected to the A.G.C. buss.) 

SECOND: Connect the electronic voltmeter across the picture detector load resistor 
R-30 and set the meter c%r. the low D.C. volts scale. 

THIRD: Set the generator output frequency at approximately 23 Mc. Adjust the generator 
output until the voltmeter reads approximately 1.0 volt. Record the R.F. signal 
input in microvolts. Repeat the procedure with the generator output frequency 
set at 24.2 and 25.4 Mc. In all cases the I.F. input voltage should be 300 
microvolts or less. The sensitivity at the I.E. picture carrier 26.25 Mc., 
should be approximately half of the I.F. sensitivity between 24.2 Mc.(Maximum 
of 400 microvolts.). 
If the generatcr output is not calibrated in microvolts, comparative sensitivity 
measurements can be made by using another receiver that is known tc be in good 
operating condition as a standard. This applies to all sensitivity measurements 
and good results can be obtained if sufficient care is used. 

SOUND I.F. ALIGNMENT: FIRST: Connect the R.F. signal generator to the grid of V-7 
(point E) Fig. 6. 

SECOND: Connect the electronic voltmeter across C-64 ( Point P) Fig.6. Set the 
voltmeter on a low D.C. scale. 

THIRD: Set the R.F. signal generator to 4.5 Mc. and adjust L-20 and T-4 ( both top 
of chassis) for maximum reading on meter. Repeat both adjustments. 
NOTE: The 4.5 Mc. signal must be as accurately calibrated as possible, since 
alignment of the sound channel at an improper frequency may cause distortion 
or even complete loss of sound. 

FOURTH: Connect the electronic voltmeter from the junction of R5.5 and R56 to the 
junction of R51, C59 and C61 ( Point C as shownin Fig. 6) 

FIFTH: With the signal generator still accurately set at 4.5 Mc. adjust the 
secondary of T-4 ( bottom view of chassis as shown in Fig. 5). Notice that 
it is possible to produce a positive or negative voltage indication on the 
meter by varying this adjustment. As the voltage swings from positive to 
negative, adjust T-4 for zero output as indicated by the voltmeter. This 
point is called zero ratio detector output and indicates correct alignment 
of transformer T-4. 

TUNER ALIGNMENT: The alignment of the R.F. circuits of the tuner is a difficult 
and tedious task when it must be performed without benefit of special factory test 
equipment. For this reason it is not recommended that the re-alignment of these 
circuits be attempted by the service engineer. The information provided in the 
paragraphs below is intended primarily for descriptive purposes and cases where 
slight adjustments may be necessary. 

An overcoupled tuned circuit is used between the R.F. plate and the converter 
grid. This overcoupled circuit is tracked with the oscillator. All circuits 
are gang condenser tuned and shunt trimmer condensers are used. The capacity 
curves of the gang condenser sections and the high frequency series tracking 
condensers have been carefully chosen to guarantee a minimum of tuning condenser 
mistracking. It should never be necessary to adjust the gang condenser capacity 
by'knifing the plates. 

In order to correctly track the R.F. and mixer coils to achieve maximum tuner 
gain and to obtain hest response curve symmetry, a system of padding double tuned, 
overcoupled transformers is used utilizing capacity loading. Capacity loading may 
be achieved by using a small blade screw driver, and adding additional capacity by 
touching the screw driver shank with one or more of the fingers. This additional 
capacity severely detunes one side of the double tuned, overcoupled transformer, 
so that the single peaked, resonant response of the other side may be observed. 

TO ALIGN THE TUNER PROCEED AS FOLLOWS: FIRST: Picture I.F. must be properly aligned. 

SECOND: Connect R.F. sweep generator to antenna Terminals through 300 ohm balanced 
dummy antenna. Dummy antenna may consist of two 15C ohms carbon resistors, 
one from each terminal of the generator to the antenna terminals marked"A". 

THIRD: Connect oscilloscope across the picture detector load resistor R-30(point A 
Fig. 6) by means of the shielded cable and the filter system shown in Fig.. 

FOURTH: Perform the operations listed below. In each case adjust for flat wide band 
overall response with maximum gain as indicated on the oscilloscope »screen. 
The shape of the overall response curve on all channels should be approx-
imately the same as that of the video I.F. response curve shown in Fig.9. 
Marker pulses of proper frequency should be mixed in with the R.F. sweep 
input to check overall band width and relative position of the picture 
carrier on each channel. Always keep the R.F. input signal low so that 
slight variations in the tuning of the circuits are easily discernable 
on the oscilloscope screen. The physical location of all the adjustments 
is shown in Fig. 11,12 & 13. 

FIRST: Rotate the tuner to the channel 6 index position. 

SECOND: Capacity load the R.F. coil(first stator plate) and adjust the low band 
mixer trimmer so that the single peaked response curve falls midway 
between the R.F. carrier markers4See Figure 10 below) 

THIRD: Capacity load the mixer coil(second stator plate) and adjust the low band 
R.F. trimmer, so that the single peaked response curve falls midway be-
tween the R.F. carrier markers. 

Fl 6.10 >4 SW ITCH 

CONTACT 

7 SWITCH 
CONTACT 

MODELS 5010, 5011, 5014, 5015, 
5056, 5057, 5071, 5072, Ch. 
19TS10, 19TS10A, 19TW10, 19TW10A  
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ALIGNMENT PROCEDURE 

FOURTH: With no loading on the double tuned circuits adjust the low band oscillator 
trimmer so that the channel 6 picture carrier marker falls at the 50% 
voltage reference level. Without loading, the response curve should have 
symmetrical double humps, the valley between them not being more than 30% 
down from the peaks. 

FIFTH: Turn station selector to channel 2 and adjust the low band antenna trimmer 
CIA and pad for maximum gain and symmetry. 

SIXTH: Check all low band channels. The response curve should remain substantially 
unchanged through all channels. 

HIGH BAND ALIGNMENT: FIRST: Rotate the tuner to the channel 13 index position. 

SECOND:. Capacity load the R.F. coil (#7 switch lug) and adjust the high band mixer 
trimmer so that the single peaked response curve falls midway between the 
R.F. carrier markers. 

THIRD: Repeat step 2, loading the mixer coil(#4 switch lug) and adjust the high 
band R.F. trimmer. 

FOURTH: With no loading on the double tuned circuits adjust the high band oscillator 
trimmer so that the channel 13 picture carrier marker falls at the 50% 
voltage reference level. 

FIFTH: Turn station selector to channel #7 and adjust the high band antenna trimmer 
C1B for maximum gain regardless of the shape of the response curve. At 
channel 13, because of the relatively large grid-plate capacity of the GAG5 
R.F. amplifier, there is some frequency drag between the antenna coil padding 
and the a.F. coil padding, ( i.e.), large detuning of the antenna causes 
detuning of the R.F. This action will be indicated by a sharply peaked 
response curve. A slight readjustment of the R.F. padder will restore 
symmetry. 

SIXTH: Check all high band channels. The response curve should remain substant-
ially unchanged through all channels. 

OVERALL PICTURE SENSITIVITY CHECK:  

After alignment of the various sections of the receiver has been completed, the 
following overall sensitivity checks should he made. ( In cases where the signal 
generator output is not calibrated in microvolts comparative sensitivity measure-
ments can be made by using another receiver which is known to be in good operating 
condition as a standard.). 

FIRST: Connect the R.F. signal generator to the receiver antenna 
30C ohm balanced dummy antenna as described in step #2 of 

SECOND: Connect the D.C. voltmeter across R30 as previously described. Set the 
voltmeter on the low D.C. volts scale. 

terminals through 
tuner alignment. 

THIRD: Set the signal generator at the center frequency of the channel to be 
measured and tune receiver dial for maximum reading of the D.C. meter. 
Adjust R.F. level until meter reads 1.5 volts(contrast control in maximum 
clockwise position). Generator output should be 250 microvolts or less 
in the low bands and 350 microvolts or less in th a high hands. 

SOUND SENSITIVITY CHECK: 

Two R.F. signal generators 
7.5 Kc. at 400 cycles. 

FIRST: Connect both R.F. signal generators to the receiver antenna terminals 
through separate dummy antenna resistors, doubling the resistance value 
used for the picture sensitivity test. 

SECOND: Open speaker voice coil and connect a 3.ohm audio output meter across out-
put transformer secondary. 

THIRD: Connect the D.C. voltmeter across R-30 as previously described. 

are required, one of which shall be frequency modulated 

(CONT'D) 
MODELS 5010, 5011, 5014, 5015, 
5056, 5057, 5071, 5072, Ch. 
19TS10, 19TS10A, 19TW10, 19TW10A 

FOURTH: Set the unmodulated signal generator at the picture carrier frequency of 
the channel desired. Set the F.M. modulated signal generator at the sound 
carrier frequency. Keep the two generator outputs equal at all times. 
Tune receiver for maximum reading of the D.C. meter and then detune toward 
a lower frequency until the D.C. meter reading is reduced to half. Rock 
dial of frequency modulated generator for maximum reading on audio meter. 
Set signal generator outputs for 1/2 watt reading on audio meter. Divide 
generator microvolts by two since there is a 6DB insertion loss due to the 
dummy antenna used. This sensitivity reading should be 150 microvolts or 
less in all channels. 

MAXIMU. AUDIO OUTPUT: 

With signals applied as in the sound sensitivity check above, and the output of each 
generator set at 10,000 microvolts, the audio power output should be 2 watts or more. 

HIGH BAND COUPLING 

FIG. II 

HI-BAND 
R.F.COIL 

 o 
HI- BAND 
0 SC.COIL 

MIXER GRID COIL 
DECREASE Lk: G• REATER HIGH BAND COUPLING (DEEPEN VALLEY AT L) 
INCREASE L'irt" L• ESSEN " 

300.1). ANT. HIGH-BAND 
INPUT R.F.TRIMMER 

LOW-BAND 
ANT. TRIMMER 

HIGH- BAND 
ANT. TRIMMER 

FIG. 12 

TOP VIEW 

(LESSEN 

HIGH-BAND 
MIXER TRIMMER 

L-6 
I.F. TRANS. 
SLUG 

\CUNING DRIVE 
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LOW- BAND 
MIXER COIL 

6CB6 OR 
6AG5 

R.F. AMR 

LOW- BAND 
R.F. COIL 

FIG. 13 

H IGH- BAND 
R.F. COIL 

LOW- BAND 
R.F. TRIMMER 

LOW-BAND 
MIXER TRIMMER 

LEFT SIDE V EW 

DESCRIPTION 

Condenser - 

Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 

Condenser - 

Condenser - 
Condenser 
Condenser 
Condenser - 
Condenser - 
Condenser 
Condenser - 
Condenser 
Condenser - 

Condenser 
Condenser 
Condenser 

REPLACEMENT PARTS 

C25,27,28,29,31,32,34,36, 
43,54,55,56,57,63,106,116 
117,118 & 119 Ceramic Disc. 
5K MMF. 
C26,30,33 & 37 Ceramic 270 MMF 
C35 Tubular . 1 MFD 200V 
C38 Ceramic 100 MMF. 
C39,70 Tubular . 01 MFD.400V. 
C40 Ceramic 4.7 MMF. 
C41 Ceramic 6.8 MMF. 
C42,46 Tubular . 1 MFD. 200V. 
C44 Mica 270 MMF. 
C45,68 Tubular . 1 MFD.400V. 
C51 Temp. Comp. 2.2 MMF. 
C52,53 Ceramic 100 MMF. 
C58 Silver Mica 120 MMF. 
C59 Ceramic 1,000 MMF. 
C60 Temp. Comp. 3.3 MMF. 
C61,67 Tubular . 02 MFD.400V. 
C62 Tubular . 03 MFD.200V. 
C64 Electrolytic 5 MFD. 50V. 
C65 Tubular . 01 MFD.400V. 
C66 Tubular . 001 MFD. 600V. 
C69 Electrolytic 80 MFD. 
200V.40 MFD. 475V. 
C71 Electrolytic 40-40 MFD. 
475V. 
C72 Electrolytic 10 MFD. 350U 
C76 Tubular . 05 MFD. 400V. 
C77 Tubular . 25 MFD. 200V. 
C78,84 Tubular . 1 MFD.400V. 
C79,80 Mica 1,000 MMF. 
Cl Herlec 2K- 5K- 5K MMF. 
C82 Mica 4.700 MMF. 
C83 Tubular . 05 MFD. 400V. 
C93 Mica 150 MMF. 1500V. 

Mica 1200V. 
C94 Mica 56 MMF. 
C95 Mica 500 MFD. 10 KV. 
C97 Tubular . 05 MFD. 400V. 

I 2AT7 

LO - BAND 
OSC. COIL 

H IGH -BAND 
MIXER COIL 

HIGH-BAND 
OSC. COIL 

HIGH-BAND 
OSC. TRIMMER 

LOW-BAND 
OSC. TRIMMER 

PART NO. 

PA4334-1 

HK36M-271 
PC4OGK-104 
HK36M-101 
PC4OGL-103 
PA4328-11 
PA4328-13 
PC4OHK-104 
MC60E-271 
PC4OHL-104 
PA4326-1 
PA4332-3 
MC62F-121 
HK36M-102 
PA4326-4 
PC4OHL-203 
PC4OGK-303 
PA4308-2 
PC4OHL-103 
PC40GM-102 

PA4307 -15 

PA4307-13 
PA4303-13 
PC4OGL-503 
PC4OHK-254 
PC4OGL-104 
MC61E-102 
PA4339-4 
MC61F-472 
PC40FL-503 
PA4340-9 
PA4340-2 
PA4340-10 
PA4342 
PC4OHL-503 

Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 

- C98 Mica 22 MMF. 1500V. 
- C99 Mica 1500 MMF. 
- C100 Trimmer 20-270 MMF. 
- C101 Mica 390 MMF. 
- C103 Silver Mica 3900 MMF. 
- C104 Mica 220 MMF. 
- C105 Tubular . 05 MFD. 200V. 
- C107 Tubular . 01 MFD. 400V. 
- C114 Paper . 047 MFD. 400V. 
- C115 Mica 30 MMF. 

R29 Control 

R41 Control 

R53 Control 

- Contrast ( 1K) 

- Brightness ( 100K) 

- Volume & Switch ( 330K) 

R78A Control - Vert. Hold.(1M) Dual 
R788 Control - Horiz. Hold(50K) 

R82 Control - Vert. Size ( 2.5M) 
cortrol - Vert. Linearity ( 5K) 

DESL»JPTION 

L-10,28,29,30 & 31 Choke-R.F. ( 3 uh) 
L-11, Coil I.F. ( 25.7 Mc.) 
L-12,14 Choke- R.F. ( 25 uh) 
L-13,15 Coil- I.F. ( 23.7 MC.& 26.0 Mc.) 
L-16 Coil- Video Peaking ( 200 uh) 
L-17, 19 Coil Video Peaking ( 600 uh) 
L-18 Coil Video Peaking ( 175 uh) 
L-20 Coil Sound Trap (4.5 Mc.) 
L- 22A Coil - Vert. Defl. 
L- 22B Coil - Horiz. Defl. 
L-23 Coil- Width Control 
L-24 Coil- Horiz. Osc. 
L-26 Coil-Focus 
L-27 Choke-Line Cord Ant. 

Knob - Control Dummy Dual 
Knob - Control, Outer Dual Vert.Hold. 
Knob - Control, Inner Dual Horiz. Hold. 
Knob - Control, channel Ind. ( Table) 
Knob - Control,Tuning ( Console) 
Knob - Control, tuning 
Paper Washer 

Control Panel(Models 5010,5011,5014,5015) 
Kinescope- Type 10 BP4 ( 10 Inch) 
Kinescope- Type 12 LP4 ( 12 Inch) 
Bezel (Modela 5056,5057,5071 & 5072) 
Ion Trap 
* R.F. Tuner Assembly ( Complete with tubes 
* Speaker- 5 Inch Round 
* Speaker-10 Inch Round 

T-4 Transformer- Ratio Det. 
T-5 Trans.- Audio Output 
T-6 Trans.- Vert. Output 
T-7 Trans.- Vert. Osc. Blocking 
T-8 Trans.- Horiz. Output 
T-9 Trans.- Power 

PA4340-8 
MC61F-152 
PA4368 
MC60E-391 
MC60E-392 
MC60E-221 
PC4OGK-503 
PC40FL-103 
PC42GL-473 
MC60G-300 

PA4437 ( Table 
PA4437-1(Console 
PA4438 ( Table) 
PA4438-1(Console) 
PA4436 ( Table) 
PA4436 ( Console) 
PA4439 ( Table) 
PA4439-1(Console) 
PA4431 
PA4441 

PART NO. 

AA6651-1 
AB43523-5 
AA6650-1 
AB43523-6 
AA6613-4 
AA6613-8 
AA6613-9 
AB43523-7 

PC 70004 
AA6405-2 
AA6403-1 
PC70005-1 
AA6664-1 

PA5644 
PA5645 
PA5646 
PA5647 
PA5648 
PA5649 
PA709-3 

PC63092 
PC63042 
PD93160 
PC63081-1 
PA1175 

) PD93153 
PC63000-27 
PC63000-28 

AA6684-4 
AB44063-2 
AB44062-4 
AB47006-3 
PC63087-1 
AB44017-1 

**Deflection yoke supplied only as complete assemblies. 

MODELS 5010, 5011, 5014, 5015, 
5056, 5057, 5071, 5072, Ch. 
19TS10, 19TS10A, 19TW10, 19TW10A 
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SPARTON TELEVISION SCHEMATIC DIAGRAM 
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PARTS LIST   

SCHEMATIC   

SPECIFICATIONS   

GEN ERAL SPECIFICATIONS 
DIMENSIONS 

361/4 " x 42" x 24". 

WEIGHT (packed) 
260 lbs. ( approx.) 

POWER REQUIREMENTS 
117 volts 60 cycles. 
Television — 300 watts. 
AM- FM Radio- 150 watts. 
Phonograph- 170 watts. 

PROJECTION SYSTEM 

16 
19,20 
1 
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TOP VIEW — TUBE LAYOUT. .   8 
TRIMMER LOCATIONS  15 
TROUBLESHOOTING .   ... 10 

VOLTAGE MEASUREMENTS . .. 8,9 

WAVEFORMS .   19,20 

"KEYED" AUTOMATIC GAIN CONTROL 
Outstanding new development; minimizes "airplane flutter"; reduces 
contrast variation when changing from one channel to another; in-
creases immunity of sync system to external interference. 

PICTURE TUBE PROTECTIVE CIRCUIT 
An additional stage has been added to this receiver to protect the 
face of the picture tube in event of failure of either the horizontal 
or vertical sweep circuits. This added precaution is taken to pre-
vent burning of the picture tube face which would otherwise be en-
countered in the event of sweep failure for only a few seconds. 

INTERMEDIATE FREQUENCIES 
AM Sound — 455 Kc. 
FM Sound- 10.7 Mc. 
TV Sound Carrier — 22.25 Mc. 
Picture Carrier- 26.75 Mc. 

I.F. SYSTEM 
AM — One stage ( two tuned transformers). 
FM — Two stage ( three tuned transformers). 
TV— Four stage ( stagger tuned) for composite signal and 

tional stages for inter- carrier sound. 

VIDEO *AMPLIFIER 
Two Stage— broad band. 

RETRACE LINE SUPPRESSOR 

two addi-

Eliminates retrace lines thruout the normal range of picture bright-
ness and contrast. 

FOCUS 
Magnetic. 

DEFLECTION 
Magnetic. 

HORIZONTAL SYNCHRONIZATION 

Automatic frequency control and " keyed" A.G.C. provide excellent 
picture stability and noise immunity. 

The projection system used in this receiver is an adaptation of the 
Schmidt optical principle which is recognized as the most efficient 
and practical method of picture projection. The sturdy and well 
engineered construction of the "Optical Box" provide optical stabil-

ity which eliminates the need for frequent adjustment. HIGH VOLTAGE POWER SUPPLY 
PICTURE SIZE 

Height Width Viewing Area 
13" 18" 226 sq. inches 

SPEAKER 
12- P.M. Dynamic. 
Voice Coil lmped.— 3.2 ohms. 

ANTENNA INPUT IMPEDANCE 
300 ohms — balanced to ground. 

BUILT-IN ANTENNA 
High "Q" dipole with tunable matching stub. 

R.F. TUNER 

Separate oscillator ( blocking type) generates the high voltage 
through a step-up transformer and voltage tripler circuit which is 
completely sealed in oil. 

SENSITIVITY 

Antenna to Picture Tube Grid Sensitivity — To make this measure-
ment, connect negative terminal of 11/2  volt battery to A.G.C. line, 
and positive terminal of battery to chassis. Also, set Contrast con-
trol to maixmum clockwise position. Connect an A.C. vacuum-tube 
voltmeter between picture tube grid and ground, and place a .005 
microfarad condenser across the same points. 

Inject R.F. signal ( modulated 30% at 400 cycles) at antenna termi-
nals, using signal whose frequency corresponds to the center fre-
quency of the selected channel, and adjust Fine Tuning control for 
maximum output. Generator must be connected to antenna termi-

Turret type construction; individually removable coil assemblies for 
all channels. All components are easily accessible for servicing. 

nals with a 150 ohm carbon resistor in series with each lead to simu-
late proper impedance match. 

%./ÉtU I I1JN 

HIGH VOLTAGES are used in the operation of this receiver. The back cover, while in place, prevents accidental 
contact with this voltage and therefore should not be opened by anyone except a qualified television serviceman. 

THE HIGH VOLTAGE LEAD, which supplies approximately 25,000 volts to the picture tube, should be momentarily 
shorted to the chassis whenever it is disconnected for service purposes. This dischdrges the high voltage filter con-
denser and prevents a shock hazard when working on the receiver after it has been turned off. 

THE PICTURE TUBE is highly evacuated and if broken, glass fragments will be violently expelled. Scratching, chip-
ping, undue pressure, or careless handling such as lifting the tube by its neck is dangerous and should be avoided. 
If it is necessary to handle the picture tube, use safety goggles and heavy gloves. 

Do not operate the picture tube outside the protective Optical Box. Prolonged exposure to the very soft X-Ray radia-
tion from this tube may prove harmful. 

The plate lead of the 6BG6G tube in the High Voltage power supply must be dressed to clear all objects by 1/4 " to 
prevent corona discharge. When replacing the cover on this unit, the high voltage lead must go directly up through 
the cover and not cross over inside the box. Severe arcing may result if the cover is reversed. 

Extreme care should be exercised in handling the reflecting mirror. Organic matter deposited on the front surface of 
this mirror by handling may cause permanent stains. 

Input signal required to produce standard output of 7.07 volts A.C. 
(r.m.s.) at picture tube grid is indicated in the following table. 
Since a fixed bias of 11/2  volts has been applied to the A.G.C. sys-
tem in order to provide a reference for these measurements, it will 
be understood that the sensitivities specified here are not intended 
to indicate the full capability of the recéiver, but merely serve as 
a convenient basis for determining proper operation. 

Low Band Average- 25 microvolts. 
Range — 10 to 40 microvolts. 

High Band) Average- 40 microvolts. 
Range — 20 to 80 microvolts. 

Detector to Picture Tube Grid Sensitivity — To make this measure-
ment, remove 6AU6, 4th Video I.F. tube ( V- I0) and set Contrast 
control to maximum clockwise position. Inject a 400 cycle ( audio) 
signal across 6800 ohm video detector load resistor. In order to pro-
: 1C8 the standard output of 7.07 volts A.C. (r.m.s.) at the picture 
ube grid, the input signal at the detector load resistor will be ap-
proximately .07 volts A.C. An A.C. vacuum- tube voltmeter must be 
used for these measurements. 

Television Sound System Sensitivity — Inject 4.5 megacycle frequency 
modulated signal ( 400 cycle modulation with 71/2  Kc. deviation) 
across viudo detector load resistor and measure output at speaker 
voice coil. An input of 2200 microvolts will produce approximately 
500 milliwatts or 1.26 volts across speaker voice coil. 

A.M. Sound System Sensitivity — Inject a 1000 Kc. signal (modulat-
ed 30% at 400 cycles) at ( high side) connection lug on antenna 
section of gang condenser. Connect generator to this point through 
a .01 microfarad condenser. Tune receiver to 1000 Kc. signal. An 
input of 75 microvolts will produce approximately 500 milliwatts or 
1.26 volts across speaker voice coil. 

F.M. Sound System Sensitivity — Inject a 98 megacycle frequency 
modulated signal ( 400 cycle modulation with 221/2  Kc. deviation at 
pin 8 of 12AT7, F.M. R.F. Amplifier tube ( V-26). Connect generator 
to this point through a 300 ohm resistor. Tune receiver to 98 Mc. 
signal. An input of 35 microvolts will produce approximately 500 
milliwatti or 1.26 volts across speaker voice coil. 

INSTALLATION INSTRUCTIONS 
Television receiver performance is greatly dependent upon proper in-
stallation and correct initial adjustment of certain pre-set controls. It 
is therefore essential that the installation of the receiver be made by 
highly skilled television technicians. Installation consists of ( I ) unpack-
ing and set-up, ( 2) adjustment of pre-set controls, and ( 3) instructing 
the customer how to operate the receiver. In addition the installation 
technician will determine whether television signals are sufficiently 
strong at the receiver location to permit satisfactory operation of the 
set when using its built-in antenna or whether an outdoor type antenna 
is necessary. In locations where signals are quite weak or reflected 
signals prove troublesome, the use of an outdoor antenna is generally 
recommended. 

Should unfavorable reception conditions make it necessary to use an 

outdoor antenna, then the installation technician must select an antenna 

that best meets the requirements of the particular location. Careful 

assembly and mounting of the antenna on the roof of the home, as 

well as the selection and routing of transmission line, are factors that 

are also important if best reception is to be achieved, especially in a 

weak signal or "fringe" area. 

Detailed instructions for accomplishing each of the installation opera-

tions are given in the following paragraphs and it is preferable to pro-

ceed in the order in which these subjects are discussed. 

INSTALLING CABINET MIRROR — The special "front surface" mirrr 
used to reflect the picture onto the receiver screen is packed separate-
ly in the compartment directly behind the screen. To gain access to it, 
remove the screws on that half of the cabinet back ( section to which 
the name label is attached). The mirror can then be released by remov-
ing the screw blocks which hold it in place during shipment. Carefully 
unpack mirror and lay it flat on the protective tissue in which it was 
packed. Extreme care should be exercised in handling it so that the 

front surface is not marred or stained by finger marks. Cleaning should 
be done with a soft clean cotton cloth, using light pressure. 

To determine which side of this mirror is the front surface, carefully 

approach.one surface with any opaque object. The front surface is that 
side on which the mirror image seems to touch the object when the 
object contacts the glass. On the reverse side, the image will appear 
to be separated from the object by the thickness of the glass. 

This front surface on which the silver has been deposited, must face 
towards the front of the receiver when the mirror is mounted in the 
cabinet. Failure to place the correct surface forward will result in 
optical distortion of the image on the screen. 

Before attempting to install the mirror, remove the envelope which is 
stapled to the side wall of this compartment. This envelope contains 
the built-in antenna tuning knob which must be installed in accordance 
with the instructions in the next section. The mirror locking blocks, 
which are located at the top end of the mirror mounting rails ( see 
Figure 1), must be positioned parallel to the rails before the mirror 
can be installed. 

While holding the mirror carefully at its front and back edges with its 
front surface forward, slide, it into position on the mounting rails until 
it clears the V- cleats at the bottom end of these rails. Then slide the 
mirror back on the rails until it is firmly seated in the cleats. The lock-
riangblocks should now be turned down to hold the m irror against the 
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RECORD CHANGER 

RECORD CHANGER 
COMPARTMENT 
LOCKING SCREW 

EXT. FM 
ANTENNA 
TERMINAL 

TELEVISION 
ANTENNA 
TERMINALS 

HORIZONTAL 
LINEARITY 
CONTROL 

HORIZONTAL 
DRIVE 

CONTROL 

POWER 
INTERLOCK 

HORIZONTAL LOCK 
CONTROL 

FIG. I — REAR VIEW— CABINET BACKS OPEN 

ADJUSTING LIGHT SHROUD— Note the black shroud which is sus-
pended from the shelf beneath the front surface mirror and extends 
to the Optical Box. The purpose of this shroud is to prevent spurious 
light from entering into the optical path of the projection system and 
also to prevent dust from settling on the face of corrector lens of the 

Ann+ 
FINE TUNING 
CONTROL 

(outer knob) 

Use to tune re 
ceiver to desired 
station alter Band 
Switch is set to 
either ' A M" or 
-FM" position. 

AM-FM 

COARSE TUNING 

CONTROL 

Has sarne effect as 

AM-FM Fine Tuning 

control except that 

tuning is faster. 

BAND SWITCH 
(large knob) 

Set for desired type of recep-
tion. Starting from extreme 
clockwise position and turn-
ing counter-clockwise, the 
four settings are: (Televi-
sion); (Phonograph): ( -AM" 
Radio), and (-FM- Radio) 

ON-OFF SWITCH 
AND VOLUME CONTROL 

(small knob) 

Use to turn receiver on or 
chi and to adjust for de-
sired sound volume 

BUILT-IN 
ANTENNA 
TRIMMER 

MIRROR 
LOCKING 
BLOCKS 

MIRROR 

WIDTH CONTROL 

CONTROL ADJUSTMENT PROCEDURE 
Power interlocks are provided on the half of the cabinet back located 
behind the picture screen and on the speaker grille panel ( see Figures 
I and 7). Should either the cabinet back or speaker grille panel be 
opened. the power supply to the receiver•will be interrupted and a 
special power cord ( Stewart-Warner part No. 507699) will be required 
to supply power to the receiver. If the speaker grille panel is removed, 
power must be supplied to the receiver through the interlock located 
a+ the front. If only the cabinet back is opened, power can be sup-
plied to the receiver through the interlock at the rear. 

CAUTION 
When by-passing the power interlocks through the use of a special 
power cord, extreme care should be exercised to avoid contact with 
the high voltage components used for operation of this receiver. 

Although the pre-set controls have been factory adjusted for optimum 
performance, it is usually necessary to make some fine adjustments 
of these controls at the time of installation. 

To gain access to the centering adjustments and optical focusing it 
will be necessary to open the cabinet back, behind the picture screen, 
be removing screws around the rim of the back. The speaker grille 
panel must also be removed by grasping the grille frame at the upper 
edge and pulling outward. 

Be sure that the locking brackets used to hold the Tailpiece Assembly 
to the Optical Box during shipment ( see Figure 7) are removed before 
undertaking any optical adjustments as described in the following pro-
cedure. In addition, the felt block between the focus coil housing and 
picture tube clamp plate must be removed. 

The receiver is now ready for an operational check. 

TO ADJUST CONTROLS FOR RECEPTION OF STANDARD BROAD-
CAST OR FREQUENCY MODULATION STATIONS: 

I. TURN SET ON — Rotate "On-Off" Switch and Volume knob 
clockwise to turn receiver on. 

Optical Box. Untie the cord at the bottom edge of the shroud and lift 
it from the Optical Box to inspect the corrector lens for dust. If neces-
sary, wipe this lens gently with a soft clean cloth to remove all foreign 
matter from its surface. Re- tie the shroud securely around the four 
upright studs on the Optical Box and make sure that it does not sag 
into the optical path. 

RECEIVER CONTROLS 

ST E liffl RT-'111(11111 fR 

...._ 
)4,4_....,., 

HORIZONTAL HOLD 
CONTROL 

Adjust so that picture is 
stationary and does not 
move horizontally or break 
up into black and white 
s'reaks 

FIG. 2 

The various controls on the receiver may be divided into two classes, 
Operating and Pre-set. Operating controls are those which control 
program selection as well as sound and picture quality. All but one 
of these controls are located on the front panel and their functions 
are indicated in Figure 2. The built-in television antenna tuning con-
denser is accessible at the rear of the receiver. 

The Pre-set controls are those which require adjustment at the time 

FOCUS 
CONTROL 

(large knob) 

Adjust for best 
picture clarity. 

TELEVISION 
FINE TUNING 
CONTROL 

Use to tune in station 
after "Channel Selec. 
tor" is set to desired 
channel. See next 
page for complete de-
scription of tuning 
procedure 

BRIGHTNESS 
CONTROL 
(small knob) 

Adjust for picture 
brilliance. II bright. 
ness is insufficient, 
see instruction on 
page ( 9. 

TONE 
CONTROL 
(small knob) 

Adjust for most 
pleasing tone. To 
increase bass em-
phasis, turn control 
counter-clockwise. 

CHANNEL 
SELECTOR 
Iouler knob) 

Set knob so that de-
sired channel des-
ignation appears in 
illuminated open. 
ing ( alter Band 
Swoch is set for 
"TV" operation). 
Then use "Fine 
Tuning" control to 
tune in statIon 

CONTRAST 
CONTROL 
(large knob) 

Adjust to receive 
picture and obtain 
correct contrast be-
tween light and 
dark shades, 

the receiver is installed and they rarely need attention thereafter. 
There are nine of these controls, four of which are located at the back 

of the chassis ( see Figure 1). Four controls are accessible by remov-

ing the Name Plate located directly above the Operating controls. 

Access to the "Auxiliary Fine Tuning" screw can be gained by remov-
ing the " Channel Selector" and " Fine Tuning" knobs. 

2. POSITION BAND SWITCH— Set "Band Switch" to either its 
-AM" or " FM" position. Dial scale of corresponding band will 
be illuminated on face of -AM-FM Fine Tuning- knob. 
If the Channel Lite behind either the AM or FM dial scale does 
not light, and receiver otherwise operates satisfactorily, then 
that Channel Lite may be burned out and replacement should 
be undertaken. To gain access to Lites, remove all knobs on 
front of receiver ( pull each knob forward) and remove Name 
Plate by grasping its upper edge and pulling it away from the 
cabinet. The Control Panel Escutcheon must then be removed 
by taking out the four wood screws which hold it in place. 
Replace Channel Lite with Stewart-Warner part # 11892I. Be 
sure to replace sleeving over new Channel Lite. 

3. TUNE— Use "AM-FM" Fine Tuning- control to select desired 
station. 

4. ADJUST VOLUME— Select "Volume" control setting for desired 
sound intensity. 

5. ADJUST TONE— Select "Tone control setting for most pleas-
ing tone. 

TO ADJUST RECEIVER FOR RECEPTION OF TELEVISION STATIONS: 

I. TURN SET ON — Rotate the "On-Off Switch and Volume" knob 
approximately 1/2 turn clockwise to turn set on and obtain suffi-
cient sound volume during the tuning process. Allow several 
minutes for all tubes in the receiver to warm up and for circuits 
to stabilize before attempting to obtain a picture on the screen. 

2. POSITION BAND SWITCH — Set -Band Switch" to "TV" posi-
tion. The TV Channel Lite, located behind the "Channel Selec-
tor" knob, illuminates the particular television station designation 
corresponding to the setting of the Channel Selector. 

If the TV Channel Lite does not light, and receiver otherwise 
operates satisfactorily, then the Lite may be burned out and 
replacement should be undertaken. Follow the same procedure 
previously indicated for removal of AM-FM Channel Lites. 

3. ADVANCE BRIGHTNESS CONTROL— Turn "Brightness" con-
trol clockwise until picture screen is moderately illuminated. 
The screen may remain dark or dimly illuminated until the 
"Coarse Brightness'' control is adjusted as described in next 
step. If it should be found that the picture " blooms" or grows 
in size as the " Brightness" control is advanced, this condition 
can be corrected by adjustment of the " Coarse Brightness" 
control. 

MODEL 9105-A 

4, ADJUST COARSE BRIGHTNESS CONTROL— This control is 
located behind the Name Plate escutcheon ( see Figure 5) 
which can be removed by grasping it at the upper edge and 
pulling forward. With the -Brightness'' control on the front 
panel set to its maximum clockwise position, adjust the " Coarse 
Brightness" control for maximum brightness. The point of maxi-
mum brightness will occur just before the picture " blooms" or 
grows in size. 

Since maximum light transfer through the picture screen takes 
place perpendicular to its face, this adjustment should be un-
dertaken with the operator looking directly into the screen. 

5. ADVANCE CONTRAST CONTROL— Rotate the "Contrast" 
control knob fully clockwise. 

6. SET CHANNEL SELECTOR TO DESIRED CHANNEL— The 
"Channel Selector- knob designates the channel to which the 
television receiver is tuned. ( NOTE: Call letter or channel num-
ber tabs must be inserted into the "Channel Selector" knob for 
proper station identification — see paragraph # 23 of this sec-
tion of Installation Instructions for method of inserting these 
tabs.) Numbered positions indicated by the knob correspond to 
the station channel number. Set the -Channel Selector" knob to 
a channel on which a local television station is known to be 
broadcasting at the time. 

7. FINE TUNING CONTROL— Use the "Television Fine Tuning" 
coptrol ( illustrated in Figure 2) to obtain the correct tuning 
point for both picture and sound. That is accomplished as follows: 

a. Turn " Television 
Fine Tuning" 
control in either 
direction until 
sound volume is 
maximum — if 
sound cannot be 
heard, advance 
the volume con-
trol and repeat 
fine tuning. If 
sound still can-

not be heard, 
then refer to 
step 8. 

b. When the point of maximum sound volume has .been reach-
ed it will be noted that the picture has a " ragged" or 
"sawtooth" appearance or is partially obscured by "sound 
bars'' ( dark horizontal bars of varying width— see Figure 3). 
THE CORRECT SETTING OF THE "TELEVISION FINE 
TUNING" CONTROL is now obtained by turning it away 
from the maximum volume position only far enough to elim-
inate the "sound bar" interference and permit sharp repro-
duction of the picture. If an image is slightly distorted or 
tears into a series of black and white streaks as shown in 
Figure 6, reduce the setting of the " Contrast" control and 
operate the " Horizontal Hold" control knob until picture 
appears stable and undistorted. 

8. AUXILIARY FINE TUNING ADJUSTMENT— If it is found that 
the tuning range of the "Television Fine Tuning" control is in-
adequate to permit correct tuning of a station in its assigned 
channel, then adjustments of the "Auxiliary Fine Tuning" screw 
will be necessary. This special screw is accessible after removal 
of the " Channel Selector- and -Television Fine Tuning" knobs. 
They may be removed by merely pulling them forward. 

Adjustment of the "Auxiliary Fine Tuning" screw may now be' 
undertaken in accordance with the following procedure. 

a. Set " Channel Selector" to desired channel; then remove 
this knob. 

b. Set "Television Fine Tuning" knob to the center of its 
range; then remove this knob. The flat portion of the main 
tuning shaft ( outer brass shaft) should now be in the up-
permost position. Note the location of the -Auxiliary 

Figure 5 Fine Tuning" 
adjustment screw on receiver chassis— see 

FIG. 3 — SOUND INTERFERENCE 
CAUSED BY INCORRECT TUNING 
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r. Using e thin screwdriver ( preferably non-metallic), adjust 
the setting of "Auxiliary Fine Tuning" screw for correct 
tuning of the desired television station — CAUTION: Do 
not attempt to rotate this screw more than two full turns 
in either direction, as further rotation may release it from 
the thread clip within the tuning mechanism and the TV 
chassis would then have to be removed from the cabinet in 
order to restore the screw to the correct position. If a 
metal screwdriver is used, detuning occurs when the screw-
driver is removed but it will be noted that this degree of 
detuning can now be compensated by resetting the "Tele-
vision Fine Tuning" control ( brass shaft). Thus the range 
of the "Television Fine Tuning" control ( after knob is re-
placed on the shaft) will be adequate to tune in the 
station. 

d. This completes the adjustment of the "Auxiliary Fine Tun-
ing - screw for one channel. Identical screws are provided 
on each channel and +hey are all accessible tkru +he serne 

AM-FM 
TUNER CHASSIS 

DEFLECTION 
AND FOCUS 

CABLE 

TELEVISION 
ANTENNA 
TERMINALS 

PICTURE TUBE 
CABLE 

AUXILIARY POWER 
SUPPLY PLUG 

PHONO MOTOR 
SOCKET 

GROUND 
BRAID 

opening in the tuning mechanism as each successfully moves 
into position when the "Channel Selector" knob is rotated. 

9. BUILT-IN ANTENNA ADJUSTMENT— If the receiver's built-in 
television antenna system is used, rotate the antenna tuning knob 
(located at rear of cabinet) until the best picture is obtained. 
It may be possible to find a single setting for this knob which 
will give satisfactory performance for a group of stations. In 
the event that is not the case, adjust the control for optimum 
performance each time the Channel Selector is rotated to a 
different station. 

10. SOUND VOLUME— Adjust the setting of the "Volume" control 
by rotating it clockwise until the sound accompanying the tele-
vision broadcast is received at a satisfactory level. 

11. TONE— Adjust "Tone" control setting for most pleasing tonal 
quality. 

AUXILIARY 
POWER 
SUPPLY 

HIGH VOLTAGE 
POWER SUPPLY 

FIG. 4 — CHASSIS LOCATIONS 

FIG. 5— LOCATION OF PRE-SET CONTROLS 

taro. 

.0110•11, 

AM BUILT-IN 
LOOP ANTENNA 

PICTURE TUBE 
SIGNAL GRID LEAD 

SPEAKER 
505512 

12. HORIZONTAL 
HOLD— Should the 
picture appear to 
move horizontally 
across the screen or 
break up into a series 
of light and dark 
streaks as shown in 
Figure 6, adjust the 
"Horizontal Hold" 
control until the pic-
ture remains station-
ary. 

If this control must 
be rotated to the FIG. 6— HORIZONTAL MOVEMENT; 
end of its range for ADJUST HORIZONTAL 
proper "locking" ac- HOLD CONTROL 

tion, then it will be necessary to reset the position of the " Hori-
zontal Lock- control ( see Figure I) for location. This control is 
appropriately labeled on the cabinet back and is accessible with-
out opening the back. Adjustment is accomplished by first set-
ting the " Horizontal Hold" control in the middle of its range 
and then changing the setting of the " Horizontal Lock" control 
until picture locks in horizontally. 

LOCKING 
BRACKETS 

HIGH VOLTAGE 
POWER SUPPLY 

HIGH VOLTAGE 
LEAD 

FELT BLOCK 

POSITIONING 
SCREWS 

FIG. 7— SPEAKER GRILLE PANEL REMOVED 

13. VERTICAL HOLD— Should the picture roll in a vertical direc-
tion or appear as 
multiple vertical im-
ages as shown in Fig-
ure 8, it will be nec-
essary to adjust the 
"Vert. Hold - control 
located behind the 
Name Plate ( see 
Figure 5). 

After this adjustment 
is made, reduce con-
trast until picture is 
barely visible and 
check setting of 
"Vertical Hold con-

trol for proper pic- FIG. 8 — VERTICAL MOVEMENT; 
ture synchronization. ADJUST VERTICAL HOLD CONTROL 

POWER 
INTERLOCK 

SHROUD 

OPTICAL 
BOX 

AUXILIARY 
POWER 
SUPPLY 

LOCKING 
SCREWS 
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14. INITIAL FOCUS— 
Adjust the " Focus" 
control until picture 
is most clearly de-
fined. In the event 
that proper overall 
focus cannot be ob-
tained, or if a por-
tion of the picture 
will not focus sharply, 
it will be necessary 

o 
to make adjustments 
n the Optical Box. 

Be sure that Tailpiece 
shipping brackets and FIG. 9 — BLURRED APPEARANCE; 
felt block are re- ADJUST FOCUS CONTROL 
moved from Tail-
piece assembly before attempting to make these adjustments. 

a. Set " Focus" COil fro' to position of best focus. 

b. Remove speaker grille panel and open cabinet back behind 
picture screen. Power must be supplied to the receiver 
through the interlock at the speaker grille opening. CAU-
TION: Exercise care to avoid contact with high voltage 
components. 

c. Loosen two thumb nut " L" and three thumb screws "N" 
(see Figure 11). 

d. Adjust thumbscrew "0" for overall focus, with sharp focus-
ing occurring in the center of the picture. 

e. Adjust thumbscrew " H" so that top and bottom of picture 
focus equally well. 

f. Adjust thumbscrew "V" so that both sides of picture are 
in focus. 

g. Repeat step "d". 
h. Repeat steps "e", "f" and "g" if necessary. 
i. Hand tighten thumb nuts " L" and thumbscrews " N". 

If adjustment of thumbscrew "0" will not give overall focusing, 
check to see that tube clamp ( see Figure 21) is securly holding 
the picture tube in position. Since the face of this tube is the 
first lens of the optical system, its position is critical and the 
tube must be well seated in the Tailpiece assembly. Loosen tube 
clamp screw and grasp tube neck, pulling back gently until it 
firmly seats itself. Exercise care in tightening tube clamp so as 
not to crack the tube neck. 
Fuzzy picture may also be due to reproduction of poor quality 
film when station is televising a motion picture. Incorrect tuning The following adjustments should be made while the station is trans-
of receiver produces a similar effect. Check for proper tuning miffing its circular test pattern. 
point as described in step 7. 

0 THUMBSCREW "0" — 
ADJUST FOR SHARP FOCUS 
AT CENTER OF SCREEN 

o SLIGHTLY LOOSEN FIVE 
THUMBNUTS 

FIG. 12— OPTICAL FOCUSING ADJUSTMENT 

IS. STRAIGHTENING 

TILTED RASTER - • If 
the pattern should 

ar+mear on the screen 
in a tilted position 
as shown in Figure 
10, loosen four thumb 
nuts " M" and rotate 
the entire Tailpiece 
assembly sufficiently 
to correct this con-
dition. Be sure i() 

re- tighten these four 
nuts securely. 

FIG. 10 — TILTED PICTURE; 
ADJUST TAILPIECE POSITION 

H 

FIG. 11 — OPTICAL ADJUSTMENT CONTROLS 

THUMBSCREW "H" — 
° ADJUST FOR SHARP FOCUS 

AT TOP & BOTTOM OF SCREEN 

0 THUMBSCREW "V" — 
ADJUST FOR SHARP FOCUS 
AT BOTH SIDES OF SCREEN 

16. CENTERING — The 
position of the neck 
of the picture tube 
in the Tailpiece as-
sembly will affect the 
position of the pat-
tern on the screen. 
Loosen the two 
screws "C" on the 
back of the triangu-
lar tube clamp plate 
and center the neck 
of the tube in the 
hole in the plate and 
re tighten the screws. 

Further positioning of 
the raster on the 
screen can be accomplished by adjusting the position of the 
focus coil with respect to the tube. The position of the focus 
coil is adjusted by means of two screws located on the front edge 
of the focus coil housing assembly ( see screws labeled "G" in 
Figure I 1 ). If considerable displacement of the raster is en-
countered, full correction should not be undertaken by re- posi-
tioning the focus coil. This should be done by re- positioning the 
Optical Box as follows: 

Loosen the three locking screws which hold the Optical Box fast 
to the bottom of the cabinet. Then adjust the three positioning 
screws "F" (see Figure I I) until the pattern is properly centered. 
Re- tighten the locking screws. 

17: WIDTH — Control of 
picture size in the 
horizontal direction is 
accomplished by 
means of the 
"Width" control lo-
cated on the rear of 
the screen cage on 
the television chassis 
(see Figure I). If 
abnormally low line 
voltage makes it dif-
ficult to obtain suffi-
cient picture width 
when using the 
"Width" control, 
then changing the 
setting of the " Horizontal Drive" control may be helpful. The 
"Drive" control is located at the rear of the chassis and its set-
ting will affect horizontal linearity as well as picture width. 
Therefore, after adjusting this control for desired width, it may 
be necessary to re- adjust the " Horizontal Linearity" control as 
described in paragraph # I8. The three controls referred to in 
this copy are all accessible through properly labeled openings 
on the cabinet back. ( 40^: 

18. HORIZONTAL LINE-
ARITY — Improper 
horizontal linearity 
causes the circular 
test pattern to ap-
pear condensed on 
the right edge of the 
screen and extended 
on the left edge or 
vice versa. This ef-
fect is illustrated in 
Figure 15. Adjust for 
proper linearity by FIG. 15 — HORIZONTAL DISTORTION ; 
using " Horiz. Lin." ADJUST HORIZONTAL LINEARITY 
control located on 
rear of chassis ( see CONTROL 
Figure 1). In event 
that proper horizontal linearity cannot be obtained by adjusting 
this control, then change the setting of the " Horiz. Drive" con-
trol ( also located at rear of chassis). As width and linearity of 
the picture are affected by the setting of Horiz. Drive control, it 
will be necessary to adjust this control in conjunction with the 
Horiz. Linearity and Width controls to obtain desired picture 
width and linearity. 

FIG. 13 - OFF CENTER: 
ADJUST FOCUS COIL POSITION 

FIG. 14 — TOO NARROW; 
ADJUST WIDTH CONTROL 

19 HEIGHT — Control 
of picture size in the 
vertical direction is 
accomplished by 
means of the 
"Height" control lo-
cated behind the 
Name Plate. Height 
and width adjust-
ments should be 
checked for all trans-
mitting stations to be 
sure that picture 
properly fills the 
viewing area. 

20. VERTICAL LINEAR-
ITY— Improper ver-
tical linearity causes 
the circular test 
pattern to appear 
condensed on the 
upper edge of the 
screen and extended 
on the lower edge 
or vice versa. Thls 
effect is illustrated 
in Figure 17. Adjust 
for proper linearity 
by using "Vert. Lin." 
control located be-
hind Name Plate. It 
may be necessary to 
readjust the " Height" control 
in the linearity control setting. 

21. FINAL OPTICAL FOCUSING— Receiver adjustments which 
have been made since the original optical focusing was under-
taken may cause a slight amount of de-focusing. It is therefore 

advisable to once more go through the optical focusing proce-
dure as described in step 14. 

MODEL 9105-

22, FINAL ADJUST-
MENTS — Recheck 

settings of " Bright-
ness" " Contrast" and 

"Focus- control for 
best picture quality. 

Proper adjustment of 

all Pre-set and Op-
erating controls on 
this receiver should 

result in the type of 

picture indicated in 
Figure 18. 

23. INSERTING STATION TABS— A set of television station call 
letter tabs and channel numbers is supplied with each receiver 
and is to be used to identify the local television stations. To in-
stall these tabs, merely remove the " Channel Selector" knob, and 
insert either the correct station call letters or channel numbers into 

the proper circular recesses on the rear surface of the knob. The 
correct recess may be identified by the station channel number 
stamped on the outer edge of the " Channel Selector" knob ad-
jacent to each recess. Insert black tabs in the remainder of the 

circular holes. 

The unused tabs should be retained. The list of call letter tabs 

includes many of the television stations which are not yet on 
the air. When a new local station begins broadcasting, remove 
the " Channel Selector" knob, remove the previously inserted 
black tab for that channel, and insert the correct call letter tab. 

FIG. 16— TOO SHORT; 
ADJUST HEGHT CONTROL 

FIG. 17— VERTICAL DISTORTION; 
ADJUST VERTICAL LINEARITY 

CONTROL 

if an appreciable change is made 

FIG. 18 
CORRECTLY ADJUSTED PICTURE 

I
H
N
I
I
V
M
-
11

1V
 

© John Ir. Rider 



00006 
Ehl OUTPUT 

AM- FRI 

TUNER 

TELEVISION 

CHASSIS 

PHONO OvTPV 

49 

RIO RED 

A 
6 3 A C BROWN 

PICTURE TUBS DRIP OREE 

ORIZ DEFLECT --- RED 

OCUS - ORANGE 

GROUND — GRAY 

DA C — B ACA 

1111.4 C  

VERT DEFLECT -- YELLOW  

VERT DEFLECT - OREEN 

H• RIZ DEFLECT — BLUE 

3 A C — BROWN 

IQ A C — ST *CA 

HO A 

GROUND — GRAY 

FLAC 

350 V — REP 

PICTURE TUBE GRID_ REEL 

6 3 A C YELLOW  

GROUND 5111ELDi BLUE  

GROUND iLLANENT; - BLACK 

CATHODE GREEN  

,IORIZ DEFLECT — ORANGE - BLACK 

FOCUS RED 

ONO FOCUS OCUS WHIT B AC 

GROUND DE L CT BLACB 

sERT DEFLECT BLUE OLACA 
VERT DEFLECT - BLUE - WHITE  

MORID DEFLECT - WHITE  

AUX 

POWER 

SUPPLY 

HG. 19 — CABLING DIAGRAM 

eiTA 

0 REMOVE SOCKET 
FROM PICTURE TUBE 

. . 

VI 
0 e 

OP TICAL BOX 

GROUND — XL AC 

GROLTN0 YELLETVL 

6 3 A C — BROWN 

3ST, V — RED 

0 ROTATE 
TAILPIECE 

COUNTER CLOCKWISE 

SERVICING THE HIGH VOLTAGE POWER SUPPLY 

CAUTION 

LAO, 

v 

POWER 

SUPPLY 

This unit supplies the 25,000 volts required for operation of the 3NP4 cathode ray tube. Although it is a reduced. 
hazard, pulse type power supply, whose power output capabilities are limited to the requirements of the 3NP4 tube, 
extreme care should be exercised while working on it. 

If replacement of the 68G6G tube is undertaken, care must be exercised to dress the plate lead at least 1/4 '' from 
all objects so as to prevent corona discharge. 

When replacing the cover on the high voltage unit, be sure that it is not reversed. The high voltage lead must go 
directly up through the cover and not cross over inside the box. Severe arcing may result if the cover is reversed. 

The 6SR7 tube in the high voltage supply operates as a blocking oscil-
lator whose frequency must be maintained at 1000 ±-70 c.p.s. A fre-
quency controlling trimmer condenser is accessible at the base of the 
high voltage power supply, but adjustment should not be undertaken 
unless some frequency determining component has been replaced. 
This 1000 cycle adjustment has a negligible effect on the otitput volt-
age or current regulation and should not be tampered with in an effort 
to correct for insufficient brightness or "blooming - Its only function 
is to provide the proper frequency which determines the correct amount 
of power delivered to the heaters of the three high voltage rectifier 
tubes inside the sealed can, and thereby assures maximum life for 
these tubes. 

Adjustment of this trimmer should be done with an oscilloscope and 
a dependable 1000 cycle generator. Blocking oscillator voltage to 
operate the vertical amplifier of the oscilloscope can be obtained from 
the 350 volt 8+ line to the High Voltage Supply. With a 1000 cycle 
signal from the generator applied to the horizontal sweep amplifier of 
the oscilloscope, adjust the trimmer condenser until a single stable 
oscillogram is obtained as indicated in Figure 20. 

If the High Voltage supply does not operate, first check the 6SR7 and 
68G6G tubes by replacing them. Should this fail to correct the diffi-

FIG. 20 — OSCILLOGRAM OBTAINED FOR CORRECT 

ADJUSTMENT OF H. V. OSCILLATOR TRIMMER 

LOOSEN 
FOUR 

THUMBNUTS 

0 PULL OUT 
TAIL PIECE 
ASSEMBLY 

0 LOOSEN 
TUBE CLAMP 

SCREW 

FIG. 21— REMOVAL OF PICTURE TUBE 

culty, check to see that the blocking oscillator is functioning as evi-

denced by a bias of — 50 volts on the grid of the 6SR7 tube ( V32). 

Failure of a component in the sealed can in the High Voltage supply, 

which contains the high voltage transformer and three rectifier tubes 

(V34, V35 and V36), can cause reduced high voltage on complete 

absence of this voltage. Since it is impractical to attempt replacement 

of any of these components individually, the entire can must be re-

placed. Exercise care when soldering to the glass insulator connections, 

as excessive heat may result in damage to the oil seals. 

It should be kept in mind that action of the 6SN7 Protector Tube 

(V2I) can cause the picture tube VIS to be biased to cut-off thereby 

causing the picture screen to go dark. In the event that the screen 
should go dark and it has been determined that the High Voltage 

supply is not at fault, check to see if the failure of one or both of the 

sweep circuits has caused the 6SN7 Protector Tube to bias the 3NP4 
picture tube to cut-off. 

REPLACEMENT OF 3NP4 PICTURE TUBE 

To replace the 3NP4 picture • - -, unted in th, Optical Box pr.. 
ceed as follows: 

I. Remove tube socket from base of tube. 

2. Loosen four thumb nuts " M" ( see Figure II). 

3. Carefully rotate entire Tailpiece assembly counter-clockwise. 

4. Use extreme care to gently pull entire Tailpiece assembly and 

picture tube out of Optical BOX. This operation must be done 

very carefully to prevent the tube from hitting the plane mirror 
in the Optical Box. 

5. Disconnect the High Voltage lead from the picture tube anode 
cup by pulling it straight out. 

6 Loosen the screw on the tube c'orro see Figure 21) and pull 
tube out of Tailpiece assembly. 

0 PULL TUBE OUT 
OF TAILPIECE 
ASSEMBLY 

GROUNDING 
SPRING -S 

REMOVE N.V. 0 LEAD FROM 
ANODE CUP 

7. f\ light shield and neoprene band are packed with each 3NP4 
replacement tube. Place this light shield over top of tube, ( op-

posite high voltage anode cup) locating it over the two project-
ing lugs on the tube and hold it in place with the neoprene 

band as shown in Figure 21. The two grounding springs "S" ( see 

Figure 21) must make good contact with the aquadag ( black 

coating) on the outside of the tube. Therefore these springs 

must be kept clear of the light shield or placed under it. 

8. Carefully insert the tube into the Tailpiece assembly, with the 
anode cup facing down. 

9. Push the tube into the deflection yoke as far as it will go and 
tighten the screw in the tube clamp. Although care must be 

exercised to prevent cracking the tube neck, this screw must be 

sufficiently tight to prevent the tube from moving forward in the 
Tailpiece Assembly. Do not attempt to hold the Tailpiece As-
sembly by the deflection yoke. 

10. Place the high voltage cable connector in the anode cup of the 

picture tube, making sure that the clip securely grips the metal 
button. 

I. Carefully insert the Tailpiece Assembly in the Optical Box mak-

ing sure that the tube and light shield properly clear the plane 
mirror. 

12. Rotate the Tailpiece Assembly clockwise until the slots engage 

the four nuts " M". Keep the bottom edge of the triangular 

endplate parallel to the bottom of the Optical Box. 

13. Connect the tube socket to the tube while holding the neck so 

as to avoid the possibility of pushing it out of position in the 
deflection yoke. 

If picture tube replacement is undertaken, it will be necessary to re-

adjust the optical focus as described in step 14 of the preceding 

section. It may also be necessary to re- center the picture on the screen 

as indicated in step 16 and to straighten the raster as outlined in 
step 15. 3
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SERVICE NOTES FOR PROJECTION SYSTEM 

ALIGNMENT ASSEMBLY --
ALIGNMENT KNOBS 
OUTPUT CABLE 
HIGH VOLTAGE UNIT 

INPUT LEADS 
FOCUSING COIL 

TUBE SOCKET 
LEADS PROJECTION TUBE 

TUBE SOCKET 
CONNECTION LEADS MOUNTING BRACKET 

SIDE PLATE (Removed) 
SECOND ANODE TERMINAL  

Replacement of the Focus Coil or Deflection Yoke entails partial disas-

sembly of the Tailpiece and this should be done in accordance with the 

applicable instructions. Care should be exercised in undertaking this 

disassembly and particular attention should be given to correct placement 

MODEL 9105-A 

of parts during re-assembly. The exploded view of the Tailpiece Assembly 

(see Fig. 2) will be of valuable assistance in both dismantling and re-

assembly. 

REPLACEMENT OF FOCUS COIL ASSEMBLY 

1. Remove 3NP4 picture tube from Tailpiece Assembly as indicated on 

Page 5. 

2. Remove triangular Tube Clamp Plate (518 in Fig. 2). 

3. Unsolder red and black-white wires from deflection yoke and focus 

coil plug. Loosen cable clew; and withdraw these wires which lead 

to focus coil. 

4. Remove two centering screws "G" (See Fig. 1). 

5. Remove "C" washer on spring-loaded stud at flange of Focus Coil. 

(Exercise care in doing this since spring is still under tension.) A 

similar "C" washer, located on the plain stud on opposite side of 

UMlisf I IVF1110 

HIGH VOLTAGES are used in the operation of this receiver. The back cover, while in place, prevents accidental contact 

with this voltage and therefore should not be opened by anyone except a qualified television serviceman. 

THE HIGH VOLTAGE LEAD, which supplies approximately 25,000 volts to the picture tube, should be momentarily shorted 

to the chassis whenever it is disconnected for service purposes. This discharges the high voltage filter condenser and prevents 

a shock hazard when working on the receiver after it has been turned off. 

THE PICTURE TUBE is highly evacuated and if broken, glass fragments will be violently expelled. Scratching, chipping, un-

due pressure, or careless handling such as lifting the tube by its neck is dangerous and should be avoided. If it is neces-

sary to handle the picture tube, use safety goggles and heavy gloves. 

Do not operate the picture tube outside the protective Optical Box. Prolonged exposure to the very soft X-ray radiation from 

this tube may prove harmful. 

The plate lead of the 6BG6G tube in the High Voltage power supply must be dressed to clear all objects by Vi" to prevent 

corona discharge. When replacing the cover on this unit, the high voltage lead must go directly up through the cover and 

not cross over inside the box. Severe arcing may result if the cover is reversed. 

Extreme care should be exercised in handling the reflecting mirror. Organic matter deposited on the front surface of this 

mirror by handling may cause permanent stains. 

The Tailpiece Assembly should not be handled by grasping the Deflection Yoke. Undue strain on this yoke may couse 

breakage or distortion which cannot be compensated for through normal adjustments. 

SERVICING THE OPTICAL BOX 

The Optical Box contains a concave mirror, a plane mirror mounted at a 

45° angle and the aspherical corrector lens. Optical alignment of these 

elements requires a special fixture and such adjustment should not be 

undertaken in the field. In the event that adjustment of these elements 

is required, the Optical Box should be returned to Stewart-Warner Elec-

tric. Do not return the Tailpiece Assembly (containing Picture Tube, 

Focus Coil and Deflection Yoke) as those components are not needed 

when making this adjustment. 

The Optical Box is a dust-proof unit and the mirrors should seldom re-

quire cleaning. In cases where dust or grease conditions are unusually 

severe, a deposit on the optical surfaces may cause decreased picture 

brightness. Under those circumstances, cleaning of the optical surfaces 

should be undertaken os follows: 

1. Remove Tailpiece Assembly from Optical Box as indicated in section 

entitled "REPLACEMENT OF 3NP4 PICTURE TUBE" on page 5. 

2. Untie the light and dust shroud from around the studs on top of 

the Optical Box. 

3. The Optical Box can now be removed from the cabinet by releasing 

the three locking screws which fasten it to the bottom. 

4. The two sides of the box may now be removed by taking out the 

screws around the edges. This will expose all optical surfaces for 

cleaning. Do not touch the mirrors as they are front surface mirrors 

and organic deposits from the fingers will cause permanent stains. 

5. Remove all dust from the optical surfaces with a camel's hair brush 

and then polish with lens tissue. Where dust deposit or discolora-

tion is excessive, use a commercial spray such as "Windex." 

The top surface of the corrector lens is covered with a glass plate 

and accordingly may be cleaned with a soft cloth without scratching. 

Remove Focus Coil as indicated above. 

o H 

Focus Coil, must also be removed. The Coil may now be lifted free 

from the Tailpiece Assembly. 

6. Place new Focus Coil Assembly on studs and replace spring and 

washers removed in Step 5. 

7. Replace centering screws "G", thread Focus Coil wires through 

cable clamp and tighten clamp. Resolder wires into correct pins 

on cable plug (see circuit diagram Page 19,2 0 J. Replace triangu-

lar Tube Clamp Plate on end of Tailpiece Assembly. 

8. Replace Picture Tube and Tailpiece Assembly as indicated on Page 

9. Re-focus, re-center and straighten raster as indicated on Pages 

3 and f • 

FIG. I 

OPTICAL ADJUSTMENT CONTROLS 

REPLACEMENT OF DEFLECTION YOKE 

2. Remove rubber ring around Deflection Yoke (diagram #500 in 

Fig. 2) by merely pulling it forward. 

3. Note the exact mounting position of the Deflection Yoke with respect 

to the mounting plate. This is very important because the replace-

ment yoke must be installed in the same position. 

4. Remove three thumbscrews "N" and completely unscrew thumbscrew 

"H" (see Fig. 1). The Deflection Yoke and mounting plate can now 

be removed for convenient servicing. 

5. Remove the screw which grounds the Deflection Yoke shield lug to 

the mounting plate. 

6. The Deflection Yoke can now be released from the mounting plate 

by removing the four screws which hold it in position. Before re-

moving the yoke, again check its position with respect to the mount-

ing plate. Unsolder all cable wires from yoke connection lugs. It 

is not necessary to remove the two 560 ohm resistors since the re-

placement yoke is supplied with those components. 

7. Resolder the cable leads to the correct lugs on the new Deflection 

Yoke. For correct connection of all wires, see the circuit diagram 

on page 09,20• 

8. Place the Deflection Yoke Insulator (521 in Fig. 2) in position on 

the mounting plate and then properly locate the yoke in the same 

relative position os the original one. Be sure that the extrusions 

on the back side of the yoke fit into the holes in the mounting plate. 

The yoke should now be secured in position by the four mounting 

screws. 

9. Properly dress the cable leads and then replace the screw which 

connects the yoke shield lug to the mounting plate. 

10. Re-insert this assembly into the front section of the Tailpiece and 

engage thumbscrew "H" in the threaded hole in bracket. Replace 

three thumbscrews "N" (see Fig. 1). 

11. The Focus Coil should now be replaced as indicated in the previous 

section entitled "REPLACEMENT OF FOCUS COIL ASSEMBLY." 

12. Re-focus, re-center and straighten roster as indicated on pages 

3 and 4• 
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FIG. 2 

EXPLODED VIEW OF TAILPIECE ASSEMBLY 

REMOVAL AND RE-INSTALLING OF CHASSIS   

In the event that complete overhaul service is required on this receiver, 

it is not necessary to remove the entire cabinet to the service shop. 

Each chassis can be removed independently and a final performance 

check of the receiver can be made by projecting the picture onto a flat 

white surface which is parallel to the plane surface of the corrector lens. 

This can be done by placing the Optical Box on its side with the top 

surface of the corrector lens 32 inches from the temporary projection sur-

face. The "throw distance" of 32 inches is the projected picture distance 

when the Optical Box is properly installed in the cabinet. 

If it can be determined that a particular receiver fault is in no way 

related directly to the High Voltage Power Supply, Deflection Yoke or 

Focus Coil, Picture Tube, Protector Tube or Auxiliary Power Supply, it 

will only be necessary to remove the TV chassis from the receiver for 

servicing. All stages on this chassis, with the exception of the 6SN7 

Protector Tube (V21) and 6W4 Horizontal Damping Tube (V22), will be 

functioning and normal trouble shooting techniques can be applied. At 

such time as service is required on this receiver, careful analysis of the 

fault may eliminate unnecessary chassis removal. 

TV CHASSIS ( REMOVAL) — To remove TV chassis, disconnect auxiliary 

power supply cable, deflection yoke and focus cable, phone motor cable, 

speaker leads, AM loop antenna leads, phono pick-up plug, picture tube 

grid lead, picture tube socket and built-in TV antenna leads which are 

connected to TV antenna terminal strip. Unclip indicator lamp socket 

from bracket at base of cabinet. Also unscrew external FM antenna clip 

and external TV antenna terminal strip from cabinet frame. Remove 

back of shielded compartment on TV chassis by taking out 5 screws on 

rear surface. 

All control knobs on front panel of receiver must be pulled off and the 

TV chassis can then be released by removing the four hold•down screws. 

Two of these screws are accessible from inside the record storage corn. 

partment and the other two are accessible from the rear. Before re-

moving the chassis, be sure that all leads have been dressed so that they 

can be freely withdrawn from the cabinet with the chassis. 

TV CHASSIS ( RE-INSTALLATION) — When reinstalling the chassis in 

the cabinet be sure that all leads and cables are properly routed Special 

attention must be given to the picture tube grid lead which is to be 

routed independent of the picture tube cable. Failure to observe this 

precaution will result in deterioration of picture quality. Note that this 

lead is routed through the center partition wall and then to the picture 

tube socket. 

Also be sure that the braided ground strop, connecting TV chassis to 

other units, is securely connected at each chassis. 

AM-FM TUNER CHASSIS — Do not attempt to service this tuner assembly 

by using a separate power supply after removing it from the TV chassis. 

That would affect the tuned R.F. circuits and give incorrect results. If 

service is required on the AM-FM tuner, it should remain connected to 

the TV chassis for its power supply. Back cover plate of tuner may be 

removed to expose underside of tuner chassis. Where necessary, the 

AM loop antenna can be unscrewed from the center partition wall of 

the cabinet. 

OPERATION OF PROTECTOR TUBE CIRCUIT 

The acceleration of the electron beam in the picture tube is so great 

in this type of projection system that even a momentary failure of one 

or both of the sweep circuits will cause a burned spot to appear on the 

tube face. Consequently, a form of protection against such an occurrence 

has been devised through the use of the 6SN7GT Protector Tube V21. 

Referring to the circuit on page 1950-45, it will be noted that the plates 

of this dual triode tube are fed from the B -I- developed in the Auxiliary 

Power Supply. The reason for this is to maintain the Protector Tube 

operative in the event of interruption of the TV chassis B+ system, as 

such interruption could cause failure of the sweep circuits. Since the 

Deflection Yoke can be disconnected from the sweep output, the picture 

tube face could be burned in the event that the receiver was inad-

vertently turned on with the deflection cable disconnected. To prevent 

this, the A.C. input to the Auxiliary Power Supply is also opened when 

the deflection yoke plug is disconnected. This interrupts the B+ to the 

High Voltage power supply and with no high voltage on the picture 

tube, the face cannot be burned. 

Action of the 6SN7GT Protector Tube V21 is dependent upon positive 

sync pulses from both the horizontal and vertical sweep systems being 

fed to the grids of this tube. The positive horizontal sync pulse is taken 

from terminal 6 of the horizontal output transformer and fed through 

condenser 429 to grid pin 1 of the 6SN7GT see circuit diagram page 

19,2 0). These large positive pulses cause grid current to flow and the 

developed grid leak bias is sufficient to practically drive the triode to 

cut-off. This some action occurs on the other triode section which is fed 

by vertical sync pulses. In the absence of one or both of these pulses, 

the associated triode will pass a comparatively large current which 

causes the cathode voltage to become more positive. This positive voltage 

is fed to the cathode of the picture tube ànd biases it to cut-off so that 

the electron beam cannot burn the tube face. 
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*THESE TUBES ARE LOCATED IN AN 
OIL SEALED CAN IN THE HIGH 
VOLTAGE COMPARTMENT AND NOT 
INDIVIDUALLY REPLACEABLE. THIS 
OIL SEALED CAN IS AVAILABLE BY 
REQUESTING PART SCAM. 

REAR OF PROJECTION SYSTEM CHASSIS 

CAUTION 
THE PICTURE TUBE is highly evacuated and if broken, glass fragments will be violently expelled. 
Scratching. chipping. undue pressure. or careless handling such as lifting the tube by its neck is 
dangerous and should be avoided. If it is necessary to handle the picture tube, use safety goggles 
and heavy gloves. 

HIGH VOLTAGE (approximately 24.000) is produced in a supply circuit of this receiver. Exercise 
care to avoid contact with elements of this circuit and particularly the tube terminals which are 
labeled "CAUTION" in the adjoining voltage chart. If measurement of voltage at these points is 
necessary, see procedure given below under note "S". 

THE HIGH VOLTAGE LEAD. which supplies approximately 24,000 volts to the picture tube, should 
be momentarily shorted to the chassis whenever it is disconnected for service purposes. This dis-
charges the high voltage filter condensers and prevents a shock hazard when working on the re-
ceiver after it has been turned off. 

INTERMEDIATE B 4 VOLTAGES are dangerous and caution should be observed when the receiver 
chassis components are exposed for service purposes. 

THE VOLTAGES SHOWN IN THE ADJOINING CHART WERE 

MEASURED UNDER THE FOLLOWING CONDITIONS 

1. Power Supply-- 117 volts 60 cycle AC. 

2. All voltages are measured between socket terminals 
and chassis unless otherwise indicated on adjoining 
chart. 

3. 
* 

Measurements made with voltmeter having sensitivity 
of 1000 ohms per volt except where indicated by (*). 
The (•) symbol designates a vacuum tube voltmeter 
measurement. 

4, Band Switch set to "TV" position unless otherwise in-
dicated by the letters "X", "Y", or "Z" following volt-
ages shown in adjoining chart. 

5. Antenna connected for reception of a television broad-
cast. 

6. Channel Selector and Fine Tuning Controls set for cor-
rect reception of a local station. 

7. All other controls set for "normal" reception of the trans-
mitted signal unless the voltage shown on the chart is 
followed by letters indicating a special condition of 
measurement as outlined in step 8. 

8. Certain voltages were measured with two different set-
tings of specific controls. It should therefore be under-
stood that in these instances all controls, with the excep-
tion of one or two, were set for "aormal" reception— 
letters following the voltage shown on the chart indicate 
the exceptions and are explained below. 

EXPLANATION OF NOTES 

A. Vert. Hold max. counter-clockwise 

B. Brightness max. counter-clockwise (also set "Coarse" 
Brightness control fully clockwise). 

C. Contrast max. clockwise 

D. Horiz. Drive max. clockwise 

E. Horiz. Hold max. clockwise 

F. Focus Cont-rol max. clockwise 

MODEL 9105-A 

G. Width max. counter-clockwise 

H. Height max. clockwise 

J. Horiz. Hold set for normal picture 

K. Horiz. lock set for normal picture 

L. Channel Selector set to channel #9 

M. Vertical Linearity max. counter-clockwise 

N. Channel Selector set to channel # 5 

P. This measurement should NOT be made with a conven-
tional type voltmeter as circuit may break into oscilla-
tion due to coupling thru instrument leads; use a vac-
uum tube voltmeter with short leads. 

Q. This voltage measured with TV antenna terminals 
grounded. 

R. Do not attempt to measure the voltage at the tube cap. 
There is a high R. F. potential at this point. 

S. Exercise extreme care when undertaking measure-
ment of this voltage. Use a voltmeter designed for 
measurement in the 25,000 volt range and be sure 
that the leads and probes are well insulated. 

T. Grounding of center stud on tube socket is necessary to 
reduce capacity coupling between other pins. Oscilla-
tion may result if this ground is omitted. 

U. This voltage will vary from + 5.5 to — 3.5 depending 
upon setting of Horizontal Hold Control and Horizontal 
Lock Control. 

V. This voltage measured with antenna disconnected and 
no signal input to receiver. 

W. This voltage will vary from — 3.5 to — 8.5 depending 
upon setting of Horizontal Hold Control and Horizontal 
Lock Control. 

X. Band Switch set to "AM" position, dial tuned to 540 Kc. 
and AM loop antenna leads grounded. 

Y. Band Switch set to "FM" position, dial turned to 88 Mc. 
and FM antenna terminal grounded. 

Z. Band Switch set to "PHO" position. 
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III VOLT 60 CYCLE A.C. 
POWER SUPPLY USED 

FOR THESE MEASUREMENTS 
ALL VOLTAGES MEASURED BETWEEN 
SOCKET TERMINALS AND CHASSIS 
UNLESS OTHERWISE INDICATED. 

6AU6 
2nd SOUND I.F. AMP. 

LIMITER 

ION. LIMITER 
6.3 

SOUND OISCRIN. A. 
SOUND AMP. 
. 0.5. 

-0.60 - 0.70 
* O -

-0.20 

39. 
35. Y. 
"66. 
.62.v. 

246 
264 216. 
224. 21 2Y 
2 I 9" 210. 
215. 0 262 

- 0.25. 

»24e275 »275 
200 

150 60 
0 150 

6AU6 6C4 
ist SOUND I.F. AMP. CATHODE FOLLOWER 

275 275 6.3 
*260 260 0 A.C. 

6.3 , 290 
A.C. 

150 150 

o 

6V6GT 
SINAI OITPIT 

0.2 6.3 
*,ss A.C. 

6SN7GT 
PROTECTOR TOE 24.8 

0 30 

6W4GT 
NORIZ. DAMPING 

VII 

12A117 
MORIZ. SCANNING 
MULTI VIBRATOR 

61186G 
HORIZONTAL 

SCANNING OUTPUT 

BOTTOM VIEW OF CHASSIS 

VIDEO AMP. 

«,25 78 

150 0 -1.2 
* i5 

VII O 
*-0 •I MINT 

VIDEO OITPIT 150 

274 6A116 
* 2 REYES A.G.C. 

24.8 0 -4.0 
*30 

* 244 e-6, 

*r.OuJrto 

* 230 4 9.5 

6.3 
A. C. 

150 

6.0 A.C. A.C. 

305 0 
61314 

-6.0 ny 

12AF/ o 
SYNC. CLIPPER 
PHASE SPLITTER 

0 

0 6.3 
A.G. 

VII 

6AL5 
DETECTOR 

B.C. RESTORER 

*Ira-

* -6.0 w.,. 

000 
74. 

CAUTION 
NOTE R 

© John B. Rider 

250 
245" 
* 270 

O 0 26 500 

REAR OF CHASSIS 

6.3 
A.C. 0 - I.6L 

R 70 *-2.e.g. 
6J6 .8e  

MIXER-050. :,,,: t. m..-.1m ,.. 
.- 4.44. 

O *- 4.3., 

140 146 
61 1.149 

0970 * 970 

6AG5 OR 
68C5 OR 6C86 0 A.j 0 

VII 

6SN7GT 
VERT. BLOCKING OSC. 

VERT. SCANNING OUTPUT 

16 
9.0." 
»100 

-3.0 
- 2.0." 
*- 42 

12.5 330 

0 ifl 

6X5GT 
185 RECTIFIER 

5.0 
A.C. 

370 

I/I 

584G 
RECTIFIER 

147 6.3 
A.C. 

6A86 
Red I.F. AMP. 

rn 

311P4 
PICTURE TUlE 

24 0 
9500 *61.6 
*30 

*13 0•C 

BOTTOM VIEW OF 
MON VOLTAGE 
POWER SUPPLY 

117 VOLT 60 CYCLE A.C. 
POWER SUPPLY USED 

FOR TNESE MEASUREMENTS. 
ALL VOLTAGES MEASURER IETWEEN 
SOCKET TERNIRAIS ANN CHASSIS 
UNLESS OTHERWISE INDICATED. 

U2 

6SR7 
NW VOLTAGE 
BLOWN OSC. 

- 89 - 89 
*-100 .-, 00 

83.5 
14, r 

CAUTION 
NOTE S 

APPROX. 
24,000 V 

VII 

88G6G 
NIGH VOLTAGE 

OUTPUT 

6BA6 
,F.AU2nd1.F. AMP. 
A ILDET.- A.V.C. 

DISCRIMINATOR 
A.V.C. 
0 - 0.2 

e- 0.26 *- 0.26 

6.3 - 0.4 w.c. 

BOTTOM VIEW OF 
AM- FM TUNER CHASSIS 

117 VOLT 60 CYCLE A.C. 
POWER SUPPLY USER 

FOR THESE MEASUREMENTS. 
ALL VOLTAGES MEASURED BETWEEN 
SOCKET TERMINALS AMO CNASSIS 
UNLESS OTHERWISE INDICATED. 

68E6 
AMI MIXER-USC. 

444)0SC. 
- 0.4. 
-0.2Y 
0- 5 .7. 
0-3.0* 

95. 
98 Y 

VII 

5Y3GT 
RECTIFIER 

370 

- 0 5' 
-0.5° 
e-0.0. 
0-04v 

Ill 

6BA6 
1st I.F. AMP. 

Vu 

12AT7 
(FM) N.E. AMP. 
IF-MIMIXER 

-0.3" 6.3 

BOTTOM VIEW OF 
AUX. POWER SUPPLY 

117 VOLT 60 CYCLE A. C. 
POWER SUPPLY USED 

FOR THESE MEASUREMENTS. 
ALL VOLTAGES MEASURED BETWEEN 
SOCKET TERMINALS AND CHASSIS 
UNLESS OTHERWISE INDICATED. 
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REPAIR DATA FOR 508805 RF TUNER UNIT 
All replacement parts for the RF Tuner Unit are included in the complete receiver parts list. 

This RF Tuner Unit consists of an RF amplifier stage (using 6AG5, 6BC5, Antenna Coils for each channel consist of a center-tapped primary and 
or 6CB6 tube) and a mixer-oscillator stage (using 616 tube). Channel an RF amp. grid winding (secondary). The individual RF-Oscillator Coils 
selection is accomplished by rotation of a turret assembly having 2 sets include an RF amplifier plate section, a mixer grid section and an 
of snap-in coils for each of the 12 channels. The tuner also incorprates oscillator winding. Signal output from the mixer stage is coupled to 
a Fine Tuning control. the IF amplifiers through the input IF coil located on the tuner unit. 

588805 

COMPLETE 

R.F. TUNER UNIT 

SERVICE PRECAUTIONS 

EM PROCEDURE 

MODEL 9105-A 

TUNER TURRET 
ASSEMBLY 

To remove turret from RF Tuner Unit, proceed as follows: 

I. Remove tuner from receiver chassis. 

2. Remové rear Turret Shaft Retaining Spring by disengaging straight end of spring from projection on tuner. 

3. Remove Fine Tuning Condenser Plate from front of Tuner Unit. This plate forms one side of Fine Tuning control 
condenser and is held in place by one screw. 

4. Slide Fine Tuning Cam and Brass Shaft oft of main Channel Selector Shaft. 

5. Ri-.,rnove Contactor Washer Spring and Fiber Spacer Washer from Channel Selector Shaft. 

6. Remove Shaft Retaining Spring at front of tuner by disengaging straight end of spring from projection on case. 

7. Remove turret assembly from case. 

To replace turret, reverse the above procedure. Tooth on bakelite Fina Tuning Cam should point downward during assem-
bly so that it does not become locked between the stops on the Fine Tuning Condenser Plate. 

STATOR CONTACT 
ASSEMBLY 

SUBJECT PRECAUTIONS 

ELECTRICAL 
COMPONENTS 

The high frequencies used in the RF section of a television receiver make it necessary that considerable care be exercised 
in servicing the tuner. Lead dress and location cl components are very critical at these frequencies. 

When replacing parts, it is important to use components of identical electrical characteristics and physical size. Always 
reconnect the replacement item in the same location and position in the tuner as the original component. 

TUBES Replacement of tubes in the Tuner Unit may cause slight detuning of RF circuits due to inherent differences in inter-
electrode capacitances. When replacing tubes (especially V6. 616 mixer-oscillator tube) make sure that Fine Tuning con-
trol will tune in television stations at approximately the middle of its range. It may be necessary to change the setting of 
the individual oscillator coil slugs for some channels to accomplish this. 

CHANNEL COILS 
AND SLUGS 

Channel Coils must be handled with care. Do not disturb coil windings. If an oscillator slug " falls into- its coil form dur-
ing adjustment, remove the Channel Coil from the turret assembly and lift the Slug Retaining Spring aside. By tapping the 
coil form it should be possible to make the slug move toward the end so that its threads will be engaged by the Slug Re-
taining Spring when that spring is returned to its normal position. 

FINE TUNING 
CONTROL 

Rubbing of the bakelite Fine Tuning Cam against the Fine Tuning Condenser Flato is intentional in order to avoid vibra-
lion with resulting microphonics. However, the Fine Tuning Cam should not rub or contact the small circular plate located 
on the body of the tuner. 

REMOVAL AND REPLACEMENT OF PARTS 

ITEM PROCEDURE 

11F TUNER UNIT To remove the Tuner Unit from receiver chassis, proceed as follows: 

I. Remove metal plate which covers side of RF Tuner Unit nearest edge of chassis. This plate is held in place by two 
screws at side of chassis. 

2. Remove channel selector dial lamp socket. 

3. Remove support bracket which positions front of Tuner Unit and also remove screws which hold tuner to rear 
support bracket. 

4. Disconnect the leads from the tuner to the main chassis. See illustration on page 1950-45 (circuit diagram page) show-
ing tuner connections. 

After the Tuner Unit is replaced, make sure that channel selector dial lamp socket is correctly positioned so that channel 
selector knob will be properly illuminated. 

CHANNEL COILS Insert a screwdriver blade between Coil Retainer Spring and the end of the Tuner Turret. Twist the blade to pull spring 
away from the molded body of Channel Coil. Lift this end of coil body upward and remove individual coil assembly 
from tuner. 

When replacing Channel Coils, be sure they are reinstalled in their correct positions. Coil numbers should increase con-
secutively in a counter-clockwise direction when tuner is viewed from the front. 

If all the Channel Coils have been removed from the Tuner Turret, rotate turret until flat surface on end of tuner shaft 
points down. Install #3 Channel Coils into bottom petition on turret. Then follow the correct sequence indicated above 
to replace other coils. 

To remove this assembly, proceed as follows: 

I. Remove the two screws at the front and rear of the Siator Contact Assembly. 

2. Unsolder all electrical connections to contact plate. 

3. Unsolder five soldered joints between Stator Contact Assembly and Tuner Unit, 

4. Contact Assembly may now be withdrrwn irom case. 

To reinstall this assembly: 

I. Place Stator Contact Assembly in position and replace, but do not tighten, the two screws at the front and rear of 
the assembly. 

2. Remove 3 consecutive pairs of Channel Coils from the turret (for example, the antenna and rf-osc. coils for channels 
#5, 6 and 7). 

3. Position Tuner Turret so that the edges of the next highest Channel Coils ( in this case, the coils for channel #8) just 
pass the row of 11 contacts on the Stator Contact Assembly. 

4. Adjust position of the Stator Contact Assembly so that there are a few thousandths of an inch spacing between the 
contacts on the contact plate and the molded body of the Channel Coils. 

5. The Contact Assembly is now correctly positioned and screws at front and rear may be tightened. 

6. Solder Stator Contact Assembly to tuner frame at same points that were used previously. 

7. Make all electrical connections to contact plate. 

8. Replace Channel Coils. 

507984 

STATOR CONTACT 

ASSEMBLY 

508709 

DETENT SPRING 

508708 

DETENT ROLLER 

508707 

TUNER TURRET ONLY 

(LESS COILS) 

t1=1  

FINE TUNING 

CONDENSER 

PLATE 

508437 

FINE TUNING 

SHAFT & CAM 

507966 

507965 

507986 

SLUG 

507967 507967 

knee' 

507990 SEE ADJOINING TABLE FOR PART 

SPRING NUMBERS OF INDIVIDUAL COILS 

CHANNEL 

NUMBER 

ANTENNA 

COIL 

PART 

NUMBER 

RF & OSC 

COIL 

PART 

NUMBER 

2 507952 507972 

3 507953 507973 

4 507954 507974 

S 507955 507975 

6 507956 507976 

7 507957 507977 

8 507958 507978 

9 507959 507979 

10 507980 507980 

11 507961 507981 

12 507962 507982 

13 507963 507983 
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ALIGNMENT PROCEDURE 
Aliqnment of all RF end IF tuned circuits in this receiver nicry be 
accomplished by utiliztng the procedures described in the follow-
ing charts. 

SEQUENCE OF ALIGNMENT: These procedures should preferably 
be applied in the order in which they are presented, however, 
alignment of RF or IF channels for either AM. FM or TV may be 
accomplished individually if desired. 

The Television RF Amplifier and Mixer alignment may also be ac-
complished independent of the Television IF Channel alignment, but 
oscillator calibration can only be done after IF Channel has been 
correctly aligned. Proper IF band pass characteristic is necessary 
for oscillator alignment as results of circuit tuning are observed by 
means of an oscilloscope connected to the output of the video 
detector stage. 

REMOVAL OF CHASSIS: The TV receiver chassis must be re-
moved from the cabinet in order to accomplish alignment of all 
tuned circuits, as there are adjustment points located on the 
underside of the chassis and at the front of the AM-FM Tuner. 
Complete instrument alignment of the TV chassis can be accom-
plished without interconnection to any of the other units-do 
not remove other chassis unnecessarily. 

To remove TV chassis, disconnect auxiliary power supply cable. 
deflection yoke and focus cable, phono motor cable, speaker 
leads. AM loop antenna leads, phono pick-up plug, picture tube 
grid lead, picture tube socket and built-in TV antenna leads 
which are connected to TV antenna terminal strip. Unclip indi-
cator lamp socket from bracket at base of cabinet. Also unscrew 
external FM antenna clip and external TV antenna terminal 
strip from cabinet frame. Remove back of shielded compartment 
on TV chassis by taking out 5 screws on rear surface. 

All control knobs on front panel of receiver must be pulled off 
and the TV chassis can then be released by removing the four 
hold-down screws. Two of these screws are accessible from in-
side the record storage compartment and the other two are ac-
cessible from the rear. Before removing the chassis, be sure that 
all leads have been dressed so that they can be freely withdrawn 
from the cabinet with the chassis. 

INSTRUMENTS: The following instruments will be required us 
signal sources and output indicators during the alignment process. 
Since accurate alignment of a television receiver is heavily de-
pendent upon the performance of your instruments, it is imperative 
that they meet the essential specifications described here. 

1. STANDARD SIGNAL GENERATOR to provide signals at the 
following frequencies. Maximum output on all ranges should 
be at least . 1 volt with provision for attenuation as desired. 
This instrument must have good frequency stability and be 
accurately calibrated. Generators which incorporate a sep-
arate crystal controlled oscillator and heterodyne circuit are 
self calibrating and therefore capable of providing the accu• 
racy of frequency calibration required for television circuit 
alignment. 

A. IF Frequencies: 

455 Kc. ( 400 cycle amplitude modulated) for AM IF. 

4.5 Mc. ( Unmodulated) for TV Sound. 

B. 

4.5 Mc. ( 400 cycle amplitude modulated) for 
TV Sound. 

10.7 Mc. ( kirimoctulated) for FM IF. 

22.25 Mc. ( Unmodulated) marker for TV Sound IF 
carrier. 

22.4 Mc. ( Unmodulated) for TV IF Trap. 
23.5 Mc. ( Unmodulated) for TV 1st and 3rd IF 

24.75 Mc. ( Unmodulated) for TV 4th IF (on chassis 
equipped with 508075 RF Tuner). 

25.0 Mc. ( Unmodulated) for TV 4th IF ( on chassis 
equipped with 508080 RF Tuner). 

26.1 Mc. ( Unmodulated) for TV Converter and 2nd IF 
(on chassis equipped with 508080 RF Tuner). 

26.6 Mc. ( Unmodulated) for TV Converter and 2nd IF 
(on chassis equipped with 508075 RF Tuner). 

26.75 Mc. ( Unmodulated) marker for TV Picture IF 
carrier. 

RF Frequencies: 

550 to 1600 Kc. ( 400 cycle amplitude modulated) 
for AM RF. 

54 to 88 Mc. ( Unmodulated) for TV RF. 

88 to 108 Mc. (400 cycle amplitude modulated) 
for FM RF. 

174 to 216 Mc. (Unmodulated) for TV RF. 

2. RF SWEEP GENERATOR to provide frequency modulated sig-
nals at the following frequencies: 

10.7 Mc. with 300 Kc. sweep width. 
20 to 30 Mc. with 10 Mc. sweep width. 
54 to 88 Mc. with 10 Mc. sweep width. 
174 to 216 Mc. with 10 Mc. sweep width. 

Output adjustable with at least . 1 volt maximuin. 

Output should be "flat" (no amplitude variation) for all set-
tings of the sweep width control. 

Provision for connection of generator sweep modulating volt. 
age to horizontal deflection system of an oscilloscope. 

Provision for blanking the output signal on each return 
sweep so that oscillogram will not show retrace. 

3. CATHODE RAY OSCILLOSCOPE, preferably a unit with verti-
cal amplifier having wide range frequency response and low 
capacity pick-up probe. 

4. VACUUM TUBE VOLTMETER. The lowest voltage range of this 
instrument should preferably permit a 1.0 volt reading to be 
indicated at not less than one third of full scale deflection. 

5. OUTPUT METER, preferably a unit equipped with an imped-
ance matching network that will present a 3.2 ohm load when 
connected to secondary of audio output transformer. 

INSTRUMENT CONNECTIONS: The method of connection, including 
details of matching and coupling networks, for instruments used 
in this alignment procedure is given in several illustrations on sub-
sequent pages. Specific instructions for each instrument application 
will also be found in various sections of the alignment charts. 

IMPORTANT 
AVOID EXCESSIVE INPUT SIGNAL WHEN USING CHECKING SYNCHRONIZATION OF BAND 

OSCILLOSCOPE AS ALIGNMENT INDICATOR. SWITCHES ON AM-FM TUNER AND TV CHASSIS. 

When observing the receiver band pass character-

istic on an oscilloscope, it is exceedingly important 

to avoid distortion of that characteristic which 

would occur when using a large input signal from 

the sweep generator or standard generator (marker 

signal). Always set attenuator on sweep generator 

so that the reading on the vacuum tube voltmeter 

does not exceed one volt (when meter is connected 

from high side of video detector load resistor, sym-

bol 139, to receiver chassis). Standard generator 

output should also be attenuated so that marker 

signal does not pull or tear the band pass character-

istic as shown on the scope. 

Note that the band switch on the AM-FM Tuner 
chassis is mechanically coupled (by a link arm and 
lever clamp arrangement) to the band switch on the 
TV chassis. Do not operate these switches by direct 
pressure on the link arm-always use a control 
knob attached to the TV switch shaft. If the mechan-
ical linkage is forced or slips at the clamp on the TV 
switch shaft so that both switches get out of step, 
they can be re-synchronized as follows: 

I. Loosen screw in actuating lever clamp on TV 
band switch shaft. 

2. Turn both switches to extreme clockwise posi-
tion and be sure that they detent properly at 
that position. 

3. Retighten screw in actuating lever clamp on 
TV band switch shaft. 

BROADCAST BAND-"AM"-ALIGNMENT PROCEDURE 

I. After the entire chassis assembly has been removed from 
the cabinet, remove the AM lop antena and reconnect it 
to the AM antenna leads extending from the AM-FM tuner 
chassis. Then wind one turn of insulated wire around frame 
of loop antenna so as to provide a means of coupling it to 
the signal generator. Connect one end of coupling turn to 
receiver chassis and allow other end to remain open until 
otherwise instructed in the following chart. Space loop 
antenna same distance away from the chassis as when 
assembled in the cabinet. 

2. Reconnect the speaker to the two audio output leads extend-
ing from the main chassis. IMPORTANT: Do not confuse 
these 1,N:ids with the two loop antenna leads. 

3. Replace AM-FM Coarse and Fine Tuning knobs and rotate 
Fine Tuning knob to its extreme counter-clockwise position. 
At this setting, the gang condenser should be fully meshed 
and the heavy line next to 5.5 on the dial scale should be 
pointing straight up; if they are not, loosen the set screws 
in the hub of the dial drum on the gang condenser and close 
gang plates manually; also, position the dial scale correctly. 
Then tighten set screws in hub of dial drum. 

4. The Control Panel Escutcheon at the front of the cabinet 
normally provides a "position indicator" for the AM-FM dial 
scale, however, when the chassis is removed from the cab-
inet it becomes necessary to install a "temporary pointer." 
That can be readily accomplished by binding a piece of 

heavy wire around the planetary drive support brackets 
and shaping the free end of the wire so that it can be 
placed in a vertical position (pointing downward) between 
the dial knob and the lamp behind it ( wire will then cast a 
shadow on the dial scale and show the frequency to which 
the receiver is tuned. 

With the gang condenser fully meshed. the "temporary 
pointer" should appear directly behind the heavy line pre. 
ceding 5.5 on the dial scale. 

5. IMPORTANT: Do not remove the metal bottom plate of 
AMTM tuner chassis. Holes are provided for access to IF 
transformer tuning slugs. Removal of the bottom plate 
during alignment of the RF circuits will result in detuning 
when the plate is replaced. 

Connect output meter across the speaker voice coil. 

7. Connect ground lead of signal generator to the receiver 
chassis. 

8. Set volume control to the maximum volume position and use 
a weak signal from the signal generator. 

9. Set tone control to its extreme clockwise position. 

10. Set band switch to the "AM" position. 

11. After alignment procedure is completed and chassis and 
loop have been reinstalled in cabinet, arrange leads to 
loop so that they are separated from each other as much 
as possible avoid twisting. taping or extending these leads. 

DUMMY ANT. 
IN SERIES 

WITH SIGNAL 
GENERATOR 

CONNECT 
HIGH SIDE OF 

SIGNAL 
GENERATOR TO 

SIGNAL 
GENERATOR 
FREQUENCY 

RECEIVER 
DIAL 

SETTING 

TRIMMER 
OR SLUG 
NUMBER 

TRIMMER 
DESCRIPTION 

TYPE OF ADJUSTMENT 

.1 MFD. 
Condenser 

Lug on trimmer #24 
at bottom of gang 
(see figure 1 for lo- 
cation ot trimmer), 

455 KC 
Any point where 
it does not 
affect the signal. 

1500 KC 

19 and 20 2nd 1.F. 
Adjust for maximum output. 
Then repeat adjustment. 

21 and 22 1st IF. 

200 MMF. 
Mica 

Condenser 

Coupling 
turn 

on loop 
antenna. 

1500 KC 23 
AM Oscillator, 

This trimmer is accessi• 
bic thru small hole in 
bottom of TV chassis. 

Adjust for maximum output. 

1500 KC 
Tune to 1500 
Ksicg.narnerator 24 AM 

Antenna Adjust for maximum output. 

200 MMF. 
Mica 

Condenser 

Coupling 
turn 

on loop 
antenna. 

600 KC 
Tune to 600 
Kc. generator 
signal. 

25 
Adjustable core of 

AM 
Antenna 

Coil. 

Adjust for maximum output. 

Repeat adjustment of trimmers 24 and 25 until one no longer detunes the other. 

FREQUENCY MODULATION-"FM"- ALIGNMENT PROCEDURE 

1. Alter the entire chassis has been removed from the cabinet, 
replace AM-FM Coarse and Fine Tuning knobs and rotate Fine 
Tuning knob to its extreme counter-clockwise position. At this 
setting, the gang condenser should be fully meshed and the 
heavy line next to 88 on the dial scale should be pointing 
straight up: if they are not, loosen the set screws in the hub 
of the dial drum on the gang condenser and close gang plates 
manually: also, position the dial scale correctly. Then tighten 
set screws in hub of dial drum. 

2. The Control Panel Escutcheon at the front of the cabinet nor-
mally provides a "position indicator" for the AM-FM dial scale, 

however, when the chassis is removed from the cabinet it 
becomes necessary to install a "temporary pointer." That can 
be readily accomplished by binding a piece of heavy wire 
around the planetary drive support brackets and 'shaping the 
free end of the wire so that ia can be placed in a vertical posi-
tion ( pointing upward) between the dial knob and the lamp 
behind it ( wire will then cast a shadow on the dial scale and 
show the frequency to which the receiver is tuned). 

With the gang condenser fully meshed, the "temporary pointer" 
should appear directly behind the heavy line next to 88 on the 
dial scale. 
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TRIMMER AND SLUG LOCATIONS INSTRUMENT CONNECTIONS 

FOR FOR 

AM-FM TUNER ALIGNMENT FM ALIGNMENT PROCEDURE 

10.7 MC 

455 KC. 

to 7 A4C. 

FM ANT. 
TERMINAL 

AM LOOP ANT. 
TERMINALS 

AM ANT 
1500 KC 

FM RF, AM OSC. 
106 MC 500 « C. 

DISCRIMINATOR 
SECONDARY 

10 7 MC 

455 KC C. 

AM. ANT SLUG 
600 «C. 

FM OSC. 
'CS MC. 

TOP VIEW 
FIG. 1 

AM-FM Tuner Chassis 

BOTTOM VIEW 

FIG. 2 

AM-FM Tuner Chassis 

V.T.V.M 

 • e 

GROUND TO 
RECEIVER 
CHASSIS 

IntilINUTIII t 

• 

FIG. 3 

VTVM Connections 
for FM Sound 
IF Alignment 

4A1.5 
stuerimain c 

FIG. 4 

VTVM and Oscilloscope 
Connections for FM Sound 
Discriminator Alignment 

FREQUENCY MODULATION—"FM"—ALIGNMENT PROCEDURE 

3. Reconnect the speaker to the two audio output leads extending 

from the main chassis. IMPORTANT: Do not confuse these 

leads with the two AM loop antenna leads. 

4. Remove bottom plate from AM-FM tuner during IF alignment 
but replace it before starting alignment of RF circuits. DO 

NOT REMOVE the AM-FM tuner chassis from the TV chassis 

during alignment. 

STANDARD SIGNAL 

GENEPATOR 
SWEEP GENERATOR 

VTVM OR 
OUTPUT 

• METER 

OSCILLOSCOPE 
CONNEC- 

RECEIVER 
DIAL 

TRIMMER 
OR SLUG 

TYPE OF ADJUST-

MENT AND OUTPUT 

TIONS 
FREQUENCY CONNECTIONSCONNEC-  FREQ. 

CONNEC- 

TION 

TIONS SETTING NUMBER INDICATION 

Connect high side 
to tua on trimmer 
#33 ,see Fig. I 
for location of trim- 
mer) using a .01 
Mid. condenser in 
series with gener- 
ator lead. Connect 
ground lead to the 
receiver chassis in 
vicinity of gang 
condenser. 

10.7 MC. 
Unmodulated 

,-.-26 ,-_ 
Disc! iminator 
secondary 

Connect 
VTVM Not used, 

Any position 
where it 
does not 

#27 
Discriminator 

primary 

Adjust these trimmers 
for maximum meter 
reading -- the output Not used. as shown 

in Fir/. 3. 
affect the 
signal. ±±28-29 

2nd IF 

voltage will be of neg. 
alive polarity. 

'''30- 31 
1st IF 

Not used. 

Connect 
VTVM Not used. 

Same as 
-"•26 .-er. 

Discriminator 

Note that as slug z26 
is rotated, a point will 
be found where the 
voltmeter will swing 
rather sharply from a 
positive to a negative 
reading or vice versa. Same as 

above, 
Same as 
above. as shown 

in Fig. 4. 
above. secondary The correct setting is 

obtained when the 
meter reads zero as 
the slug is moved thru 
this point. 

Connect OS 
shown in 
Fig. 4. 

A pattern similar to 
that shown in Fig. 5 
should appear on the 
oscilloscope screen. 
Check for symmetry 
about the 10.7 Mc. 
center point and line-
arity of the slope. 

Some as 
above, 

Connect high side 
to lug on trimmer 
#33 (see Fig. 1 
tor location of trim• 

l nm-Se t t vertical 

phi ter of 'scope 
for maximum am-
plification. 

10.7 MC. 

Some as 
above, 

Attenuate 
signal to 
prevent 
overload 

and distortion 
of response 

curve. 

mer) using a .01 
Mid. condenser in 
series with goner- 
atar lead. Connect 
ground lead to the 
receiver chassis in 
vicinity of gang 
condenser. 

10.7 MC 
Sweeping 
-' 300 Kc, 

Not used. 
Synchronize os- 
cilloscope w ith 
sweep generator 
by connecting 
"horizon till in- 
pu t" terminals of 
' scope to source 
of hotizental 
sweep modulat- 
inq voltage on 
the sweep gen- 
erator. 

Same as 
above. 

e 26 
Discriminator 

secondary 

FIG. 5 

If the characteristic is 
not shaped properly, 
attempt to obtain sym-
metry by changing the 
setting of slug =26. 
Should that fail to 
pioduce the desired 
results, then a slight 
readjustment of slugs 
#27, 28. 29 30 and 31 
should be undertaken. 

IMPORTANT: Before starting a ignment of the RF 
cuits, be sure to replace the bottom plate on the AM.FM 

and Oscillator cir• Failure to obseive th 's requirement would result in detuninq il plate 
Tuner chassis. were replaced after alignment is completed. 

Connect high side 
in series with a 
270 ohm carbon re- 
sistor to FM an- 
tenna terminal 
near gang conden- 
ser (see Fig. 1 ) 
Connect ground 
lead to receiver 
chassis. 

108 MC. 
with 

400 cycle 

AM 
Modulation. 

Not used. 

Connect 
OUTPUT 
METER 

across spec ke 
o ice coil. 

Not used. 108 Mc. 
=32 
FM 

Oscillator 

Set trimmer #32 to re• 
ceive 108 Mc. signal 
as indicated by max-
imum meter reading. 

Same as 
106 MC. 

with Same as 
Not 

Tune to 
1•06 Mc. 

4-433 Adjust trimmer for 
maximum meter read-

above. 400 cycle AM 
Modulation. 

Not used. above. used. 
generator 
signal. 

FM RF inq. 

Check calibration and tracking of receiver with input signals o 88, 90 received at the correct dial setting. On the other hand, if generator 
and 106 MC. It difference between dial pointer setting and the above signal was received at a dial setting below 88 MC., then slightly corn-
mentioned frequencies does not exceed -2.-0.3 MC. and RF circuit ' s track- press the windings of the oscillator coil until the signal comes in at the 
ing properly, then alignment may be considered satisfactory and no correct calibration point. 
further adjustment is necessary. Check calibration at 108 MC. and if it is in error by more than ±0.3 MC.. 
Where the calibration error is greater than -±0.3 MC. it is advisable to readjust setting of trimmer #32. Repeat calibration adjustment at 88 and 
make the following adjustments: 108 MC. until desired accuracy is obtained. 
Tune receiver to an 88 MC. signal and note whether dial pointer is above Observe dial calibration at 106 MC. If it is found to be incorrect by an 
or below correct calibration point. Then tune receiver so that dial pointer acipieciable amount, then make a very slight adjustment in the spacing 
is at the 88 MC. position. If generator signal was previously received at of the gang condenser plates to receive the 106 MC. signal at the correct 
a setting above 88 MC.. it will be necessary to slightly spread the wind- dial setting. Then check adjustment of RF trimmer #33 to obtain maxi-
lags of the FM oscillator coil 1#34 in Fig. 2 ) so that signal will now be mum otitput indication at 106 MC. 

MODEL 9105 -A 

5. Set band switch to the "FM" position. 

6. Set volume control to the maximum volume position and use a 

weak signal from the signal generator. 

7. Set tone control to its extreme clockwise position. 

8. Dress FM circuit leads as short and straight as possible, par-

ticularly those in the oscillator circuit. IF plate and grid leads 

should also be kept short and straight. 
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TELEVISION SOUND CHANNEL ALIGNMENT PROCEDURE 
1. Shoil antenna terminals together with a jumper wire. 

2. Turn the band switch to "TV" position and set receiver Channel 
Selector to any inactive television channel; other controls may be 
left at any desired setting. 

3. Nu special aligning tool is required to adjust the cores in the Sound 
IF' and discriminator transformers. The blade of a small screw-
driver will tit the slot in these cores, however, the screwdriver 
should be of a non-metallic or insulated type to prevent detuning 
when inserted in the transformer can. 

STANDARD SIGNAL 

GENERATOR 
VTVM 

CONNECTIONS 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUSTMENT 

AND OUTPUT INDICATION CONNEC- 

TIONS 
FREQUENCY 

Connect as 
shown in Fig. 7. 

4.5 MC. 
unmodulated 

IMPORTANT 

This signal 
must be accu- 
rate within 1/4  
of 1% of 4.5 Mc. 
Ch cc k genera- 
t or calibration 
against a crys-
tal controlled 
signal source by 
"zero beating 
I heterodyning ) 
with harmonics 
al the crystal 
frequency. 

Conrr>ct as shown in 
Fig. 8. 

IMPORTANT 

Unsolder lead connected 
to terminal "T" of Horizon- 
gal Linearity coil (see Fig. 
6). This will make the 
horizontal sweep system 
of the receiver inoperative 
so that the sweep voltage 
will not be picked up by 
stray coupling to leads of 
instruments used during 
Sound Channel alignment. 
Such coupling would other- 
wise result in spurious os 
ciliation. 

Same as 
above. 

#1 

TV Sound 
Discriminator 
Secondary 

Adjust for maximum reading 
on VTVM. 

#2 
TV Sound 

Discriminator 
Primary 

Adjust for maximum reading 
on VTVM. 

# 3 

2nd TV Sound IF 
Secondary 

Adjust for maximum reading 
on VTVM. 

# 4 

2nd TV Sound IF 
Primary 

Adjull for maximum reading 
on VTVM. 

#5 
1st TV Sound IF 
Secondary 

Adjust for maximum reading 
on VTVM. 

#6 
1st TV Sound IF 

Primary 

Adjust for maximum reading 
on VTVM. 

Same as 
above, 

Same as 
above. 

Connect us shown 
in Fig. 9. 

# 1 
TV Sound 

Discriminator 
Secondary 

Note that as slug en is rotated. 
a point will be found where the 
voltmeter will swing rather sharp' 
ly from a positive to a negative 
reading or vice versa. The car-
red setting of slug 111 is obtained 
when the meter reads zero as 
the slug is moved thru this point. 

REDUCTION OF INTERCARRIER BUZZ 
Slight "dynamic" unbalance of the discriminator secondary can em of the discriminator secondary slug in the presence of an amplitude 
phasize intercar ter buzz due to incomplete amplitude modulation re • modulated signal, as outlined below. 
jection. Therefore it is vitally important to obtain an accurate setting 

Same as 
above. 

4.5 MC. 
400 cycle ampli- 
tude modulated 

Not used 

Sume as 
above. 

# 1 
TV Sound 

Discriminator 
Secondary 

Note that as slug .1t1 is rotated. 
a point will be found where the 
sound volume changes rapidly 
from maximum to minimum and 
back to maximum again. The dis-
criminator secondary slug is cor-
redly positioned when this "dip" 
in volume is reached. Do not con-
fus? the "dip" point with a grad• 
ual reduction in volume that oc 
curs when the circuit is consider. 
c•bly detuned. 

Turn up Volume control 
until 400 cycle signal can 

be heard. 

Resolder lead previously disconn?ci?d from terminal "T" of Horizontal Linearity coil see Fig. 6). 

Disconnect all instruments and then connect an antenna to the receiver sound. Note that program sound will b? clear and free from distortion 
to obtain program reception from a local station. If intercarrier buzz at this point. Buzz should now be at an acceptable minimum if station 
is still prominent, a slight readjustment of the discriminator secondary transmission is not at fault. 
slug ' et) should be made to obtain the "clip•• point for the buzzing 

FIG. 6 

UNSOLDER THIS LEAD AT 
TERMINAL "T" OF HORIZONTAL 

LINEARITY COIL WHEN 
ALIGNING TV SOUND CHANNEL 

HORIZONTAL LINEARITY COIL 

YELLOW— GREEN 

TERMINAL 
.e— REAR OF CHASSIS 

LEFT SIDE OF CHASSIS 

INSTRUMENT CONNECTIONS 

FOR 

IF CHANNEL ALIGNMENT 

STANDARD 

SIGNAL GEN. 

(SUPPLIES • 

MARKER SIGNAL)? 

GROUND TO 
TUNER FRAME 

SWEEP 

GENERATOR 

GROUND TO 
TUNER FRAME TFRAT,NAT FOR ii SWITCH CONTACT 

THIS CORRESPONDS TO POINT Q ON 

CIRCUIT DIAGRAM. 

FIG. 10 

Generator Connections 
for Television IF Channel Alignment 

USE 10,0 00 OHM ISOLATING 

RESISTOR IN SERIES WITH 

ME TER AND OSCILLOSCOPE PROBES. 

“Tle/le 

PLACE 1000 MMFD. CONDENSER 

ACROSS 'SCOPE TERMINALS iAS AN R.F. FILTER. --• 

GROUND TO 
RECEIVER CHASSIS 

OSCILLOSCOPE 

 • 

GROUND TO 

RECEIVER CHASSIS 

FIG. 11 

VTVM and Oscilloscope Connections 
for Television IF Channel Alignment 

INSTRUMENT CONNECTIONS 

FOR 

SOUND CHANNEL ALIGNMENT 

STANDARD 

SIGNAL GEN, 

SET TO 4.5 MC. 

NO MODULATION   
• 

(PURE R.F.) 

.U1.5 
HUM» 

01 

MFD.s. 

GROUND TO 

RECEIVER CHASSIS 

FIG. 7 

Generator Connections 
for Television Sound Channel 

Alignment 
USE 10,000 OHM 

ISOLATING 

RESISTOR IN 

SERIES WITH 

METER PROBE, 

ITS 
SIP Hints 

uPu Inctui —Him Art 

GROUND TO 

* FIG. 8 RECEIVER CHASSIS 

VTVM Connections 
for Television Sound IF Alignment 

III 
MI WORT 

MUM 1140111 —Won HIP 

USE 10,000 OHM 

ISOLATING 

RESISTOR IN 

SERIES WITH 

METER PROBE. 

é 

FIG. 9 

VTVM Connections 
for Television Sound Discriminator 

Alignment 
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TELEVISION IF CHANNEL ALIGNMENT PROCEDURE 

1 A special aligning tool designed to fit the stems on adjustable 
cores of the IF coils ( see points 8, 9, 10 and 11 in Fig. 19) is avail-
able and may be obtained from Stewart-Warner by requesting IF 
Alignment Tool =507479. 

Turn receiver Channel Selector to television channel = 12 and short 
antenna terminals together with a juniper wire. 

3 Turn the band switch to the "TV" position. 

4. Remove metal plate which covers side of RF tuner unit nearest edge 
ot chassis. This plate is held in place by two screws on the side 
of the chassis. 

5. Connect a 112 volt battery to the receiver AGC system so that nega-
tive terminal of battery connects to the ACC line and positive terminal 
of battery connects to receiver chassis. See Fig. 20 tor convenient 

point of connection. 

Note location of IF Trap Coil :: 12 by referring to Fiq. 20. Before 
undertaking the alignment ot any of the IF stages, Trap Coil # 12 
must be detuned so that it does not resonate in the IF pass band. 
Detuning is accomplished by merely compressing the windings so 

that they are closely spaced. Failure to detune the Trap Coil can 
cause the IF system to become regenerative thereby preventing 
alignment. 

7. If the IF channel is badly misaligned and two or more immediately 
adjoining IF stages are tuned to the same frequency, oscillation may 
occur. Such oscillation shows up as a voltage across the video 
detector load resistor, symbol 139, and is indicated by the VTVM 
that is connected to this point during alignment. It should be noted 
that voltage due to IF oscillation is unaffected by strength of signal 
from the generator. 
Where IF oscillation is encountered, it is generally possible to correct 
the condition by clz..tuning the IF coils in different directions. If that 
does not have the desired effect, increase fixed bias on AGC line by 
using a 3 or 41/2  volt battery instead of the 11/2  volt battery re-
ferred to in instruction er5. After stopping the oscillation in this 
manner it will then be possible to align all IF stages using the 
following procedure. however, the AGC bias battery must be changed 
back to 11/2  volts when using the oscilloscope to observe band pass 
characteristic. Once all stages have been aligned using the 3 to 41/2  
volt bias, the IF channel should be stable with reduced bias. 

STANDARD SIGNAL 

GENERATOR 
SWEEP GENERATOR 

VTVM 

CONNECTIONS 

OSCILLOSCOPE 

CONNECTIONS 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUST-

MENT ' AND OUTPUT 

INDICATION CONNEC- 

TIONS 
FREQUENCY 

CONNEC- 

TIONS 
FREQ. 

Connect as 
shown in 

Fig. 10. 

26.1 MC. 

Use a 330 
Mmf. iso- 
kiting con- 
denser and 
connect as 
shown in 
Fig. 10 but 
keep power 
switch 
turned of f 
during this 
step. 

_ onnect as shown 
in Fig. Il 

Not used. 

;4.-7 

Converter 
plato 
coil 

Adjust for maximum 
reading on VTVM. 

# 8 
2nd I.F. 

Adjust for maximum 
reading on VTVM. 

Same as 
above. 25.0 MC. Same as above. 

• 
Same as 
above. 

Not used. # 9 
4th I.F. 

Adjust for maximum 
reading on VTVM. 

Same as 
above. 23.5 MC. Same as 

above. 
Same as 
above. 

Not used. 

#10 
1st I.F. 

Adjust for maximum 
reading on VTVM. 

# 1 1 
3rd IS. 

Adjust for maximum 
reading on VTVM. 

Same as 
above. 22.4 MC. Same as 

above. 
Same as 
above. 

Same as 
above. 

Not used. 

Connect as 
shown in Fig. II 

#12 
IF Trap 
Coil. 

Adjust the spacing of 
the Trap Coil wind. 
ings for MINIMUM 
reading on VTVM. 

Same as 
above. 26.75 MC. 

With con. 
nections 
made as 
shown in 
Fig. 10 turn 
on this gen- 
erator and 
set controls 
f o r opera- 
tion as spec- 
ified in 
next col• 
u m n. 

25 MC. 
Sweeping 
-±- 5 Mc. 

IMPORTANT: 
I.Adlust output 
att•nuator on 
sweep generator 
so that reading 
on VTVM is on• 
volt. 

2. Set attenuator 
on standard sig- 
nal generator so 
that marker sig. 
nal does not dis-
tort the pattern 
on the oscillo-
scope. 

3. Be sure that a 
11/2  volt battery 
is connected to 
AGC lin• as 
specified In in. 
struction # 5 at 
the head of this 
chart. Do not use 
a battery of any 

other walla"' 

The IF 
displayed 
compared 
Fig. 
erly shaped. 
ment 
ment 
then 
peak 
side. 
frequency 
slugs 
frequency 
making 
tinge 
slugs, 
correct 

20 

40 

60 
80 

100 
74 

The 26.75 
er should 
amplitude 
band 
It position 
high 
of slugs 

band pass characteristic now 
on the 'scope should be 
with the curve shown in 

12. If top of curve is not prop-
make a slight readjust 

of slug #9. Should that adjust-
fail to yield the desired result, 
note whether the curve has a 
on de high or low frequency 
Slugs #7 and #8 control high 

response ( 26.1 Mc.) and 
#10 and #11 affect the low 

response (23.5 Mc.); by 
a small change in the set. 

of the high or low frequency 
it will be possible to obtain 
band pass curve. 

FREQUENCY 
22 24 26 28 Mc. 

P ( 
s 26.75 35X 

22.25 _ 1 

FIG. 12 

IF 
RESPONSE 
CURVE 

Mc. picture IF carrier mark• 
now appear at the 35% 
position on side ot the 

pass characteristic (see Fig. 12). 
of the marker appears too 

or too low, slight readjustment 
#7, 8 and 9 is required. 

Same as 
above. 22.25 MC. Same as above. 

Same as 
above. 

Same as 
above. 

Same as 
above. 

Same as 
above. 

The 22.25 Mc. sound IF carrier mark-
er should appear at the position indi-
cated in Fig. 12 If the position of the 
sound marker is incorrect, readjust 
winding spacing of Trap Coil # 12. 

© John 7. Rider 

TELEVISION RF CHANNEL ALIGNMENT PROCEDURE 

1 Turn the band switch to the "TV - position. 

2 Replace metal plate which covers exposed terminal side of RF 

tuner unit. This plate was previously removed for IF channe: 

alignment. 

MODEL 9105-1 

3 Connect a 1 V2 volt battery to the receiver AGC system so that 

negative terminal of battery connects to AGC line and positive 

terminal of battery connects to receiver chassis. ( See Fig. 20 for 

convenient point of connection.) 

STANDARD SIGNAL 

GENERATOR 
SWEEP GENERATOR 

CONNEC- I FREQUENCY 
TIONS 

CONNEC. 
FREQ. 

TIONS 

VTVM 

CONNECTIONS 

OSCILLOSCOPE 

CONNECTIONS 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUST-

MENT AND OUTPUT 

INDICATION 

RF AMPLIFIER AND MIXER ALIGNMENT 

3> 

rn 

Connect as 
shown in 
Fig. 16. 

.209.75 MC. 
:205.25 MC. 

Connect as 
shown in 
Fig. 18 and 
set controls 
for sweep 
width of 10 
Mc. on tele-
vision chan-
nel speci-
fied in the 
next col-
umn. 

CHANNEL 
=12 Not used. 

Same as 
above. 

•215.75 MC. 
:211.25 MC. 

.203.75 MC. 
:199.25 MC. 

*197.7 MC. 
1193.25 MC. 

*191.75 MC. 
197.1".• MC. 

•185.75 MC. 
t181.25 MC. 

*179.75 MC. 
t175.25 MC. 

• 87.75 MC. 
t 83.25 MC. 

• 81.75 MC. 
: 77.25 MC. 

• 71.75 MC. 
t 67.25 MC. 

• 65.75 MC. 
I 61.25 MC. 

• 59.75 MC. 
I 55.25 MC. 

Same as 
above. 

CHANNEL 
#13 

CHANNEL 

CHANNEL 
#10 

CHANNEL 
es 

CHANNEL 
#8 

CHANNEL 
#7 

CHANNEL 
#6 

CHANNEL 

CHANNEL 

CHANNEL 

CHANNEL 
#2 

Not used. 

Connect as 
shown in Fla. 17 

IMPORTANT: 

Keep output of 
standard signal 
gen•rator at a 
level that provides 
a readable marker 
but does not dis-
tort the curve that 
is being observed 
on the 'scope. 

#13 
Mixer Grid. 

#14 
RF Amp 
Plate 

#15 
RF Amp. 
Grid. 

Adjust these trimmers 
to obtain properly 
shaped RF band pass 
characteristic as 
shown in Fig. 13. Use 
Mixer cad trimmer 
#13 and RF Ampli-
fier Plate trimmer 
#14 to obtain correct 
amplitude of charac 
teristic in vicinity of 
picture and sound 
carrier markers. Then 
adjust RF Amp. Grid 
trimmer # 15 to equal-
ize overall amplitude. 
Repeat adjustment of 
trimmers to be sure 
correct response has 
been obtained. 

IMPORTANT: When 
adjusting trimmers 
#13, 14 and 15 it will 
be noted that the 
band pass character-
istic can be broad-
ened by sacrificing 
amplitude. It is un-
desirable to overly 
broaden the cibve as 
that would result in a 
loss of sensitivity. 

Same as 
above. 

Set Channel Selec-
tor to en 

Set Channel Selec-
tor to en 

Sat Channel Selec-
tor to # 10 

Set Channel Selec-
tor to es 

Set Channel Selec-
tor to #8 

Set Channel Selec-
tor to #7 

Sat Chcnnel Selec-
tor to #6 

Sat Channel Selec-
tor to #5 

Set Channel Selec-
tor to #4 

Set Channel Selec-
tor to #3 

Sat Channel Selec-
tor to #2 

The RF band pass characteristic of 
the other television channels should 
now be checked without disturbing 
the settings of trimmers els. 14 and 
15. Adjust the RF sweep generator 
and marker generator for operation 
on the other television channels, ob-
serving position of both the sound 
carrier and picture carrier markers. 

20 

40 

60 

80 

100 

X 

MC. 
EACH DIVISION I MC. 

TYPICAL 
RF RESPONSE 

CURVE 

FIG. 13 
PIX SOUND 

Band pass characteristic of these 
channels should conform to the RF 
response curve in Fig. 13. II neces-
sary, a compromise may be obtained 
to compensate for small variations in 
channel response by returning to 
channel # 12 and making slight 
changes in the settings of trimmers 
#13. 14 and 15. 

'Sound Carrier Marker 
:Picture Carrier Marker 

FIG. 14 
Front view of 
RF Tuner Unit 

FINE TUNING SHAFT 

CHANNEL SELECTOR SHAFT 

FINE TUNING CAM 
This cam must be set 
to position shown when 

adjusting oscillator Slut. 

OSCILLATOR TRIMMER 

MIXER GRID TRIMMER 

OSCILLATOR COIL TUNING 
SLUG FOR CHANNEL IN USE; 

Slugs for coils of other channels 

become accessible thru 
same opening as Channel 
Selector(and Tuner Turret) 
is rotated. 
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STANDARD SIGNAL 
GENERA TOR 

SWEEP GENERATOR 
VTVM 

CONNECTIONS 
OSCILLOSCOPE 
CONNECTIONS 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 
OR SLUG 

TYPE OF ADJUST-
MENT AND OUTPUT 

INDICATION CONNEC- 
TIONS 

FREQUENCY CONNEC- 
TIONS 

FREQ. 

1. IMPORTANT: 
circuits 
trated in 

Before undertaking 
are correctly aligned for 
Fig. 13. 

OSCILLATOR ALIGNMENT 

oscillator alignment be sure IF 2. During oscillator alignment, it is necessary to set the Fine Tuning 
band pass characteristic illus- control so that the tooth on the bakelite fine tuning cam points 

down _.crirrect position for this control is shown in Fig. 14). 

Connect as 
shown in 
Fig. 16 

*209.75 MC. 
:205.25 MC. 

Connect at 
shown in 
Fig. 16 and 
set controls 
for sweep 
width of 10 
Mc. on tele- 
vision chan-
nel specs-
lied In the 
next col-
urn n. 

CHANNEL 
#12 

Connect as 
shown in Fig. 18 

Connect as 
shown in Fig. 18 

Be sure that Fine 
Tuning control has 
been properly po- 
'Monad (tooth 017 
the cam pointing 
down-see Fig. 14). 

#16 
, 

(Dscillat°' 

Adjust height of Oscil-
lator trimmer # 16 to 
be approximately Vs 
from the top of trim• 
mer screw to the top 
surface of RF tuner 
unit (see Fig. 14). 

NOTE: Before making 
the following adjust-
ment, advance the 
vertical gain control 
on the 'scope in order 
to magnify the sound 
portion of the re. 
spouse curve. 

Then, use a flan. 
metallic screwdriver 
to adj ust channel # 12 
oscillator slug (acces-
sible thru hole on 
front of RF Tuner Unit 
-see Fig.14) and shift 
response curve so that 
sound carrier marker 
is located at the posi. 
lion indicated in Fig. 
15. 

Now. reduce gain con-
tro: of 'scope to re-
store pattern to nor-
mal amplitude and 
observe position of 
picture carrier mark-
er. This marker should 
appear approximately 
halfway up the low 
frequency side of the 
characteristic (see Fig. 
15). 

During this step 
and thru out all 
succeeding steps 
it is necessary to: 
I. Keep output of 
sweep generator 
at a level that 
does not allow 
r•ading on 
VTVM to exceed 
one volt. 

2. Keep output of 
standard signal 
generator at a 
level that pro-
vides a readable 
marker but does 
not distort the 
curve that is be- 
lag observed on 
the scope. 

CHANNEL 
#13 

Same as 
above. 

Same as 
above. 

*215.75 MC. 
:211.25 MC. 

Same as 
above. 

Set Channel Selec- 
tor to # 13 

Adjust the RF sweep generator and 
marker generator for operation on 
the other television channels; set 
marker generator to sound carrier 
frequency. Alter setting Channel Se-
lector to corresponding channel, ad-
just oscillator slug thru hole on front 
of RF Tuner Unit ( see Fig. 14). This 
permits response curve to be shifted 
so that sound carrier marker will 

MC. 
EACH OIVISION..1 MC. 

CHANNEL 
#11 

*203.75 MC. 
:118.25 MC. 

Set Channel Selec- 
tor to # 11 

CHANNEL 
#10 

•1117.75 MC. 
1113.25 MC. 

Set Channel Selec- 
tor to #10 

CHANNEL 
es 

•I191.75 MC. 
1 187.25 MC. Set Channel Selec. 

tor to #9 

CHANNEL 
#11 

•185.75 MC. 
1181.25 MC. Set Channel Selec-

tor to es 20 

40 

6 0 

80 
100 

x I 

appear 
Fig. 15. 
tor the 
then 
position 
band 
NOTE: 
tuning 
positioned 
the cam 

OUND 

P I X 
TYPICAL 
OVERALL 
RESPONSE 
CURVE 

FIG. 15 

at the position indicated in 
The picture carrier marker 

corresponding cnannel should 
appear at the 50% amplitude 

on the opposite side of the 
pass characteristic curve. 
Make sure that cam on line 

control shaft remains properly 
during this step ( tooth on 

pointing down-see Fig. 14). 

same as 
above 

CHANNEL 
#7 

•171.78 84C. 
:175.25 MC. Set Channel Selec-

tor to =7 

CHANNEL 
#8 

• 87.75 MC. 
: 83.25 MC. Set Channel Selec- 

tor to #6 

• 111.75 MC. 
1 77.25 MC. 

CHANNEL 
#5 Set Channel Seloc- 

tor to #5 

• 71.75 MC. 
I 87.25 MC. 

CHANNEL 
#4 Set Channel Selec- 

tor to #4 

• 85.75 MC. 
: 81.25 MC. 

CHANNEL 
#3 Set Channel Selec- 

tor to #3 
• 59.75 MC. 
: 55.25 MC. 

CHANNEL 
#2 Set Channel Selec- 

tor to e2 

If an oscil ator slug "falls into" its coil form during adjustment, re- sible to make he slug move toward the end so that its threads will 
move the Channel Coil from the turret assembly and lift the Slug be engaged by the Slug Retaining Spring when that spring is re-
Retaining Spring aside. By tapping the coil form it should be pos- turned to its normal position. 

If an unsatisfactory overall response is obtained for a particular ( 1) attempt to obtain a better compromise for RF response on all 
channel, observe RF Amp. and Mixer response curve for that chan- channels by realigning RF Amp. and Mixer circuits, or (2) try replac-
nel (as described on page 1950-34). If characteristic does not con- ing Antenna, RF and Oscillator coils for the particular channels. 
form reasonably well with the typical curve shown in Fig. 13. then, 

STANDARD 
SIGNAL GEN. 

(SUPPLIES • 

MARKER SIGNAL) 

GROUND TO CHASSIS 

SWEEP GENERATOR 

WITH 50 OHM 

UNBALANCED 

OUTPUT CABLE 

MIXER (Air 
TRIMMER 

COUPLE LOOSELY- DO NOT MAKE 
ELECTRICAL CONTACT- MERELY TWIST 

INSULATED WIRES TO FORM TWO TURNS. 

120., 

ANTENNA 
TERMINALS 

@  

FIG. 16 

Generator Connections 

for Television RF Channel Alignment 

USE 10,000 OHM ISOLATING 
RESISTOR IN SERIES WITH 

METER PROBE. 

PLACE 1000 MMFD. CONDENSER 
ACROSS 'SCOPE TERMINALS 

AS AN R.F. FILTER. 

FIG. 17 

Oscilloscope Connections 

for Television RF Amp. and Mixer Alignment 

USE 10,0 00 OHM ISOLATING 

RESISTOR IN 'SERIES WITH 

METER ANO OSCILLOSCOPE PROBES. 

MAU 
lettetle 1 

PLACE 1000 AIMFD. CONDENSER 

AS AN R.F. FILTER. --011f-.40SCILLOSCOPE 
ACROSS 'SCOPE TERMINALS 

V.T.V.M. 

()ROUND TO 
RECEIVER CHASSIS 

 • 

GROUND 70 
RECEIVER CHASSIS 

FIG. 18 

VTVM and Oscilloscope Connections 

for Television Oscillator Alignment 

uS 

GROUND TO 
RECEIVER CHASSIS 

OSCILLATOR 
TRIMMER 

 @It RT. AMP. 
ATE TRIMMER 

o 
26.1 
MC 

26.1 23.5 25.0 
MC. MC MC. 

SOUND 
DISCRIMINATOR 
SECONDARY 

45 MC 

See Fnks Id 2 tor 
Intimer slut locat.ons 

on AM-FM uner 

WIDTH CONTROL -es, 

TOP VIEW OF CHASSIS 

FIG. 19 

I SOUND 
DISCRIMINATOR 

PRIMARY 
SS MC. 

RT. 
TUNER UNIT 

AOC CONNECTION POINT 
Connect negative terminal of II/2 
volt better), to the point for IF 
and R.F. anment ; positive battery 
twminal connects to receiver chassis 

SLUG FOR HORIZ. LOCK COIL 
adjust for horizontal synchronization 
of picture ,,th hold control set to 
center of its range. 

BOTTOM VIEW OF CHASSIS 

FIG. 20. 
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PARTS LIST 

NOTICE: Some parts listed below have special characteristics. Do not use substitutes for replacement purposes. 

DIA-
GRAM 
NO. 

PART 
NO. DESCRIPTION 

MA-
GRAM 
NO. 

PART 
NO. DESCRIPTION 

11  513001 
12-A,B  508061 

13  513013 

16  513013 

18,K,B  508061 

CONDENSERS 

Condenser-ceramic 2.2 Mmfd. 500 volt  
Condenser-ceramic 51 Mmfd. (part of 1st 
TV sound IF. transformer)  

Condenser-ceramic 5000 Mmfd. 450 volt  
Condenser-ceramic 5000 Mmfd. 450 volt  

Condenser-ceramic 51 Mmfd. (part of 2nd 
TV sound I.F. transformer)  

19  513013 Condenser-ceramic 5000 Mmfd. 450 volt  
21  513433 Condenser-ceramic 47 Mmfd. ±-. 10% 500 volt 

(Temperature compensating)  

23  513013 Condenser-ceramic 5000 Mmfd. 450 volt  

25  513009 Condenser-ceramic 1000 Mmfd. 500 volt  
26-A  507321 Condenser-ceramic 110 Mmfd. (part of TV dis-

criminator transformer)  

27  512527 Condenser-mica r 0 Mmfd. -L- 10% 500 volt 

29  513010 Condenser-ceramic 1500 Moud. 350 volt  

30  512027 Condenser-.05 Mfd. 200 volt  

32  512007 Condenser-.005 Mfd. 600 volt  
34  512007 Condenser-.005 Mfd. 600 volt  

36  505174 Condenser-electrolytic 10 Mfd. 150 volt  
41  513010 Condenser-ceramic 1500 Mmfd. 350 volt  

42  502547 Condenser-electrolytic 4 Mid. 150 volt  
44  502527 Condenser-electrolytic 50 Mfd. 25 volt  

46  504719 Condenser-electrolytic 4 Mfd. 450 volt  

48  512003 Condenser-.002 Mid. 600 volt  
52-A,B,C.... 508072 Condenser-electrolytic 

B-40 Mfd. 450 volt   
C-40 Mfd. 450 volt 

A-40 Mfd. 450 volt} 

54  508324 Condenser-trimmer 4-70 Mmfd  

509064 Condenser-trimmer 3-9 Mmfd. (used only in 
{ chassis which do not have Condenser 70)  

507968 Condenser-trimmer 0.5-3 Mmfd. (used only in 
chassis which have Condenser 70)  

70 ... 513432 Condenser-ceramic 5 Mmfd. -1-.10% 500 volt 
(Temperature compensating) (used in some 
chassis; see note under Condenser 69)  

71  513439 Condenser-ceramic 120 Mmfd. :!-- 5% 500 volt 
(Temperature compensating)   

86  507968 Condenser-trimmer 0.5-3 Mmfd  

87  513442 Condenser-ceramic 10 Mmfd. 1.- 10% 500 volt 
(Temperature compensating)  

Condenser 3-5 Mmfd. (Fine Tuning)  

Condenser-ceramic 100 Mmfd. :.t. 10% 500 volt 
(Temperature compensating)  

92  507968 Condenser-trimmer 0.5-3 Mmfd  

93  513441 Condenser-ceramic 20 Mmfd. ±-- 10% 500 volt 
(Temperature compensating)  

94  509063 Condenser-trimmer 0.5-3 Mmfd  

97  513009 Condenser-ceramic 1000 Mmfd. 500 volt  

100  513009 Condenser-ceramic 1000 Mmfd. 500 volt  

105  512532 Condenser-mica 240 Mmfd. 4- 5% 500 volt  

106  513009 Condenser-ceramic 1000 Mmfd. 500 volt  

109  513016 Condenser-ceramic 82 Mmfd. :_t_- 10% 500 volt 

112  513009 Condenser-ceramic 1000 Mmfd. 500 volt  

114  513009 Condenser-ceramic 1000 Mmfd. 500 volt  

117  513016 Condenser-ceramic 82 Mmfd. 4- 10% 500 volt 

120  513009 Condenser-ceramic 1000 Mmfd. 500 volt  

122  513009 Condenser-ceramic 1000 Mmfd. 500 volt  

126  513016 Condenser-ceramic 82 Mmfd. -2_- 10% 500 volt 

133  513009 Condenser-ceramic 1000 Mmfd. 500 volt  

136  513433 Condenser-ceramic 47 Mmfd. -.L- 10% 500 volt 
(Temperature compensating)  

'138  513432 Condenser-ceramic 5 Mmfd. 4- 10% 500 volt 
(Temperature compensating)  

88  • 

89  513440 

CONDENSERS- Continued 

140  512045 Condenser-.25 Mfd. ± 10% 200 volt  
145  512027 Condenser-.05 Mfd. 200 volt  

148  512045 Condenser-.25 Mfd. 4- 10% 200 volt  
150  513003 Condenser-ceramic 100 Mmfd. 500 volt  
154  512033 Condenser-.1 Mfd. 200 volt  

157  512027 Condenser-.05 Mfd. 200 volt  

167.168  512031 Condenser-.05 Mfd. 600 volt  
174  512019 Condenser-.02 Mfd. 600 volt  

175  512031 Condenser-.05 Mfd. 600 volt  

176  513018 Condenser-ceramic 220 Mmfd. 500 volt  

187  512045 Condenser-.25 Mfd. ± 10% 200 volt  

192, 193  513009 Condenser-ceramic 1000 Mmfd. 500 volt  
196  512013 Condenser-.01 Mfd. 600 volt  

199  513013 Condenser-ceramic 5000 Mmid. 450 volt  
201  512027 Condenser-.05 Mid. 200 volt  

204  512531 Condenser-mica 3300 Mmfd. 4- 5% 500 volt 

205  513007 Condenser-ceramic 330 Mmfd. 500 volt  
210  512535 Condenser-mica 390 Mmfd. 4- 10% 500 volt 

211  512536 Condenser-mica 270 Mmfd. ± 10% 500 volt . 

212  508071 Condenser-trimmer 10-160 Mmfd. (Horizontal 
Drive Control)  

214-A to D. 508074 Condenser-electrolytic 
A- 20 Mfd. 450 volt 
B- 10 Mfd. 450 volt   
C-100 Mfd. 25 volt 
D- 10 Mfd. 450 volt 

217  512047 Condenser-.25 Mfd. -± 10% 400 volt  
219  512031 Condenser-.05 Mfd. 600 volt  

223  512537 Condenser-mica 10 Mmfd. :1.: 10% 1500 volt.... 
224   512015 Condenser-.02 Mfd. 200 volt  

227   512031 Condenser-.05 Mfd. 600 volt  

232  512039 Condenser-.15 Mfd. Cr. 10% 200 volt  
234  512049 Condenser-.25 Mfd. ± 10% 600 volt  

235  512027 Condenser-.05 Mfd. 200 volt  
236  512049 Condenser-.25 Mfd. Lt.- 10% 600 volt  

237, 238  512255 Condenser-.01 Mfd. 400 volt  
240  513013 Conderser-ceramic 5000 Mmfd. 450 volt  

242, 243  513009 Condenser-ceramic 1000 Mmfd. 500 volt  
245, 246  513009 Condenser-ceramic 1000 Mmfd. 500 volt  

249-A. B. 508073 Condenser-electrolytic 
A-20 Mfd. 300 volt1  
B-60 Mfd. 300 volt J 

250  513018 Condenser-ceramic 220 Mmfd. 500 volt  
251  513009 Condenser-ceramic 1000 Mmid. 500 volt  
256  513009 Condenser-ceramic 1000 Mmfd. 500 volt  

258  513009 Condenser-ceramic 1000 Mmfd. 500 volt  
260  513013 Condenser-ceramic 5000 Mmfd. 450 volt  
262-A  508062 Condenser-ceramic .01 Mfd. 450 volt (part of 

integrator unit)  

262-C  508062 Condenser-ceramic 2000 Mmfd. 450 volt (part 
of integrator unit)  

262-E  508062 Condenser-ceramic 5000 Mmfd. 450 volt (part 
of integrator unit)  

262-G  508062 Condenser-ceramic 5000 Mmfd. 450 volt (part 
of integrator unit)  

264  512533 Condenser-mica 4700 Mmfd. -±- 5% 1000 volt.. 

273  512306 Condenser-.1 Mfd. ± 10% 606 volt  

274  512037 Condenser-.1 Mid. 600 volt  
353  513006 Condenser-ceramic 270 Mmfd. 500 volt  

355  512007 Condenser-.005 Mfd. 600 volt  
356  512013 Condenser-.01 Mfd. 600 volt  

359  160095 Condenser-electrolytic 40 Mfd. 300 volt  

362  513002 Condenser-ceramic 47 Mould. 500 volt  
366-A to D. 508186 Condenser-variable gang  

DIA-
GRAM 
NO. 

PART 
NO. DESCRIPTION 

DIA 
GRAM 
NO. 

PART 
NO. 

MODEL 9105-

DESCRIPTION 

CONDENSERS- Continued 

367   513009 Condenser-ceramic 1000 Mmfd. 500 volt 

371  507940 Condenser-trimmer 1.5-12 Mmfd  

373  513007 Condenser-ceramic 330 Mmfd. 500 volt  

376  513009 Condenser-ceramic 1000 Mmfd. 500 volt 

377  513000 Condenser-ceramic 1.0 Mmfd. 500 volt  

378  513002 Condenser-ceramic 47 Mudd. 500 volt  

380  513002 Condenser-ceramic 47 Mmfd. 500 volt 

382  513436 Condenser-ceramic 2.5 Mmfd. 500 volt (Tem-
perature compensating)  

384  513001 Condenser ceramic 2.2 Mmfd. 500 volt  
387-A, B... 506080 Condenser-ceramic 33 Mmfd. (part of 1st FM 

I.F. transformer) 
388-A  505867 Condenser-ceramic 83 MmId. (part of 1st AM 

IF. transformer)  .. 

388-B  505867 Condenser-ceramic 66 Mmfd. (part of let AM 
I.F. transformer)  

389  513013 Condenser-ceramic 5000 Mmfd. 450 volt  
391  513013 Condenser-ceramic 5000 Mould. 450 volt  

393  513013 Condenser-ceramic 5000 Mmf d. 450 volt  
396  513013 Condenser-ceramic 5000 Mmfd. 450 volt  

397-A.  505905 Condenser-ceramic 83 Mmfd. (part of 2nd FM 
I.F. transformer)  

398-A  505867 Condenser-ceramic 83 Mmfd. (part of 2nd AM 
I.F. transformer)  

398-B  505867 Condenser-ceramic 66 Mmfd. (part of 2nd AM 
I.F. transformer)  

399-A  506338 Condenser-ceramic 100 Mmfd. 400 volt (part 
of diode filter unit)  

399-C  506338 Condenser-ceramic 100 Mmfd. 400 volt (part 
of diode filter unit)  

401  512028 Condenser-.05 Mfd. 400 volt  

403, 404  513013 Condenser-ceramic 5000 Mmfd. 450 volt  
406  513007 Condenser-ceramic 330 Mmfd. 500 volt  

407  512103 Condenser- 001 Mfd. 400 volt  
408  513013 Condenser-ceramic 5000 Mmfd. 450 volt  

409-A  508179 Condenser-ceramic 47 Mmfd. (part of FM dis-
criminator)   

412  513013 Condenser-ceramic 5000 Mmtd. 450 volt  

413  513009 Condenser-ceramic 1000 Mmfd. 500 volt  

416  513007 Condenser-ceramic 330 Mmfd. 500 volt  
417  507946 Condenser-electrolytic 3 Mfd. 50 volt  
419  513023 Condenser-ceramic 10 Mmfd. -1- 10% 500 volt 

421  513009 Condenser-ceramic 1000 Mmfd. 500 volt  

427  507386 Condenser-electrolytic 8 Mfd. 300 volt  

429  512001 Condenser-.001 Mfd. 600 volt  

430   505150 Condenser-eléctrolytic 16 Mfd. 400 volt  
133  512007 Condenser .005 Mfd. 600 volt  
434  512013 Condenser-.01 Mfd. 600 volt  
436   504719 Condenser-electrolytic 4 Mid. 450 volt  

439-A, B, C 508072 Condenser-electrolytic 
A-40 Mfd. 450 volt 
B-40 Mid. 450 volt   
C-40 Mid. 450 volt 

444  507386 Condenser-electrolytic 8 Mid. 300 volt  

446  508915 Condenser-trimmer 110-560 Mmtd.   
448  508896 Condenser-20 Mfd. 50 volt  
452   512013 Condenser-.01 Mfd. 600 volt  
455   508895 Condenser-.015 Mfd. 400 volt  

457    512035 Condenser-. 1 Mfd. 400 volt   
458   512037 Condenser-. 1 Mid. 600 volt  

460  508916 Condenser-mica 2700 Mmfd. •- 10% 500 volt 
461   512023 Condenser--.03 Mfd. 400 volt   
462  512503 Condenser-mica 100 Mmfd. 500 volt  

465-B 508785 Condenser 2500 Mmfd. 20KV (part of High 
Voltage rectifier 6 transformer assy.)  

465-C   508785 Condenser-5000 Mmfd. IOKV (part of High 
Voltage rectifier 6 transformer assy.)  

465-D 508785 Condenser-2500 Mmfd. 20KV (part of High 
Voltage rectifier 6 transformer assy.)  

470  513444 Condenser-ceramic 10 Mmfd. -1- 5% 500 volt 
471   512542 Condenser-mica 120 Mmfd. J.- 10% 500 volt.. 

14  510117 
17  510137 

20  510185 

22  510117 
24  510137 

28  510160 

31  510170 

RESISTORS 

Resistor-carbon 82 Ohms ± 10% 1/2 watt  

Resistor-carbon 1000 Ohms V2 watt  
Resistor-carbon 470,000 Ohms 1/2 watt  

Resistor-carbon 82 Ohms -±- 10% 1/2  watt  
Resistor-carbon 1000 Ohms V2 watt  

Resistor-carbon 22,000 Ohms 4- 10% 1/2  watt 
Resistor-carbon 68,000 Ohms V2 watt  

35 .  510197 

38  510163 

39, 40  510159 

45  510227 

47  510153 
67  510167 

68  510147 
72  510143 

85  510155 
90  510149 
91  510179 

95  510155 

96  510149 

99  510158 
101  510151 

102  510137 

104  510117 

108  510137 
110  510153 

Ill  510137 

113  510117 

116  510137 
118  510148 

119  510137 

121  510117 

123  510153 

124  510137 

130  510115 
132  510153 

135  510137 
139  510151 

141 510254 

142  510253 

144  510166 
146  510164 

147  510155 

149  510150 

151  510173 

153  510150 
155  510191 

156  510356 
158  510191 

159  510126 
162  510723 

164, 165  510338 

166  510179 

169  510191 
170  510173 

171  510171 
172  510161 

177  510143 
188  510180 

189  510181 

190, 191  510739 
194, 195  510172 
197  510162 

198  510195 
200  510185 
203  510150 

206  510139 

207  510175 

209  510180 

213  510191 

215  510116 

216  510261 

218  510317 

220  510248 

226   510254 

229  510728 

247  510319 

252  510726 

262- B 508062 

262-D  508062 

RESISTORS- Continued 

Resistor-carbon 10 Meg. 1/2 watt  
Resistor-carbon 33,000 Ohms 2_-. 10% V2 watt 

Resistor-carbon 18,000 Ohms ± 10% 1/2  watt 

Pesistor-carbon 330 Ohms ± 10% 1 watt  
Resistor-carbon 8200 Ohms -± 10% V2 watt-
Resistor-carbon 47,000 Ohms V2 watt  

Resistor-carbon 3900 Ohms ± 10% 1/2  watt  

Resistor-carbon 2200 Ohms V2 watt  

Resistor-carbon 10,000 Ohms V2 watt  
Resistor-carbon 4700 Ohms V2 watt  

Resistor-carbon 220,000 Ohms V2 watt  
Resistor-carbon 10,000 Ohms V2 watt  
Resistor-carbon 4700 Ohms 1/2 watt  

Resistor-carbon 15,000 Ohms V2 watt  

Resistor-carbon 6800 Ohms ±: 10% 1/2  watt  

Resistor-carbon 1000 Ohms 1/2 watt  
Resistor-carbon 82 Ohms -L- 10% V2 watt  

Resistor-carbon 1000 Ohms V2 watt  
Resistor-carbon 8200 Ohms ± 10% 1/2 watt  

Resistor-carbon 1000 Ohms V2 watt  

Resistor-carbon 82 Ohms -I: 10% 1/2  watt  
Resistor-carbon 1000 Ohms V2 watt  

Resistor-carbon 4700 Ohms -17 10% 1/2  watt  
Resistor-carbon 1000 Ohms I/2 watt  
Resistor-carbon 82 Ohms zrz 10% V2 watt  

Resistor-carbon 8200 Ohms zt- 10% 1/2 watt  

Resistor-carbon 1000 Ohms 1/2 watt  
Resistor-carbon 68 Ohms 4- 10% 1/2 watt  

Resistor-carbon 8200 Ohms ± 10% V2 watt.... 

Resistor-carbon 1000 Ohms V2 watt  
Resistor-carbon 6800 Ohms -±- 10% V2 watt  

Resistor-carbon 10,000 Ohms ± 10% 1 watt-  
Resistor-carbon 8200 Ohms ± 10% 1 watt 

Resistor-carbon 47,000 Ohms ± 10% V2 watt 
Resistor-carbon 33,000 Ohms V2 watt  
Resistor-carbon 10,000 Ohms I/2 watt  
Resistor-carbon 5600 Ohms ± 10% V2 watt  

Resistor-carbon 100.000 Ohms 1/2 watt  
Resistor-carbon 5600 Ohms ± 10% V2 watt   

Resistor-carbon 1 Meg. 1/2 watt  
Resistor-carbon 12,000 Ohms -± 10% 2 watt  

Resistor-carbon 1 Meg. V2 watt  

Resistor-carbon 270 Ohms :I-- 10% V2 watt 
Resistor-carbon 12,000 Ohms zt.- 5% V2 watt  
Resistor-carbon 1200 Ohms ± 10% 2 watt 
Resistor-carbon 220.000 Ohms V2 watt  

Resistor-carbon 1 Meg. 1/2 watt  
Resistor-carbon 100,000 Ohms 1/2 watt . . 
Resistor-carbon 82,000 Ohms ± 10% V2 watt  

Resistor-carbon 22,000 Ohms 1/2 watt  
Resistor-carbon 2200 Ohms V2 watt  

Resistor-carbon 270,000 Ohms -±- 10% V2 watt 

Resistor-carbon 330,000 Ohms ± 10% V2 watt 

Resistor-carbon 1800 Ohms ± 5% 1/2  watt 
Resistor-carbon 100,000 Ohms ±- 10% V2 watt 

Resistor-carbon 27,000 Ohms ±.• 10% V2 watt 
Resistor-carbon 4.7 Meg. Vs watt  

Resistor-carbon 470,000 Ohms V2 watt  
Resistor-carbon 5600 Ohms ± 10% 1/2 watt  

Resistor-carbon 1500 Ohms ± 10% 1/2 watt  
Resistor-carbon 150,000 Ohms :1: 10% 1/2 watt 

Resistor-carbon 270.000 Ohms -1: 10% 1/2 watt 

Resistor-carbon 1 Meg. V2 watt  
Resistor-carbon 68 Ohms V2 watt  

Resistor-carbon 22,000 Ohms 1 watt  

Resistor-carbon 82 Ohms -±- 10% 2 watt  

Resistor-carbon 4700 Ohms C.: 10% 1 watt  

Resistor-carbon 10,000 Ohms -±. 10% 1 watt  

Resistor-wire wound 15,000 Ohms -± 10% 
10 watt  

Resistor-carbon 100 Ohms 2 watt  

Resistor-wire wound 850 Ohms 5 watt  

Resistor-carbon 22,000 Ohms 1/5 watt (part 
of integrator unit) 

Resistor-carbon 8200 Ohms 1/5 watt (part 
of integrator unit)  
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DIA- 
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NO. 
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NO. DESCRIPTION 

DIA. 
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NO. 
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NO. DESCRIPTION 

DIA-
GRAM PART 
NO. NO. DESCRIPTION 

RESISTORS—Continued CONTROLS—Continued COILS AND TRANSFORMERS—Continued MECHANICAL PARIS OF R.F. TUNER—Continued 

262-F  508062 Resistor—carbon 8200 Ohms 1/5 watt (part f' 162056 Horizontal Linearity coil (includes slug and 248 507584 Coil--choke   509062 Slug core for converter plate coil  

265  

267  

of integrator unit)   

510190 Resistor—carbon 1 Meg. watt 10% :1-- V2 
510172 Resistor—carbon 100,000 Ohms -±- 10% V2 watt 

233  

266  

1  clip)   
507429 Slug core for Horizontal Linearity coil  
508051 Vertical Hold potentiometer (1 Meg.)  

253  

254  

255  

508341 Choke—filter   

507584 Coil—choke   

507970 Coil—choke   

507986 Slug for osc. coil fine tuning adjustment   

507987 Socket—miniature ( for 616) (includes solid ring 
type clip for shield)  

268  510196 Resistor—carbon 6.8 Meg. V2 watt  270  508052 Height potentiometer (2.5 Meg.  
257   507971 Coil—choke   509065 Socket—miniature (616) (includes wing type clip 

269.. ...... ..._ 

271  

510192 Resistor—carbon 1.5 Meg. V2 watt  

510268 Resistor—carbon 56,000 Ohms -±. 10% 1 watt  

277  

369-A toD_ 

508053 Vertical Linearity potentiometer (6000 Ohms).. 

508185 Band Switch (on AM-FM tuner)  
259  

263 

507586 Coil—choke   

508076 Transformer blocking 

for shield) 
507988 Socket—miniature ( for 6AG5) (includes solid 

272  510145 Resistor—carbon 3300 Ohms -± 10% V2 watt.... 425  508057 Coarse Brightness potentiometer (5500 Ohms 
...... _.... 

278  
—vertical oscillator  

508059 Transformer—vertical output 
ring type clip for shield)   

275  510193 Resistor—carbon 2.2 Meg. V2 watt  446  
±.- 10% 4 watt)  

508915 High Voltage oscillator trimmer (110-560 Mmfd ) 365  
...... _ ........ _______ 

508184 Coil—AM antenna  
509066 Socket—miniature (for 6AG5) (includes wing 

type clip far shield) . 
276  510132 Resistor—carbon 560 Ohms -±- 10% V2 watt 370  507586 Coil—choke   507966 Spring contactor washer (on front turret shaft) 
279  510244 Resistor—carbon 2700 Ohms -L- 10% 1 watt 372 ........ ...... 507935 Coil—choke   508709 Spring—detent 
354  510185 Resistor—carbon 470,000 Ohms 1/2 watt  COILS AND TRANSFORMERS 374 _  507942  Coil—FM oscillator  507942 Coil—FM oscillator  507990 Spring—retains osc. fine tuning slug  357 

358  
 510179  Resistor—carbon 220,000 Ohms 1/2 watt  

510733 Resistor—wire wound 650 Ohms -± 10% 
10 watt  

510179 Resistor—carbon 220,000 Ohms 1/2 watt  

510733 Resistor—wire wound 650 Ohms -± 10% 
10 watt  

12  508061 Transformer-1st TV sound I.F. (includes con- 
densers 12-A and 12-B)  

375  
379  

508195 Coil—AM oscillator  
507941 Coil—FM R. F  

507967 Spring—turret shaft retaining 

507984 Stator contact assembly (includes 11 contacts 

360  510727 15  507373 Coil—choke   385  506581 Coil—R. F. choke (includes resistor 386)  and metal frames)  

368  

Resistor—wire wound 7500 Ohms :I.- 10% 
5 watt . 

510173 Resistor—carbon 100,000 Ohms V2 watt  

18  508061 Transformer-2nd TV sound I.F. (includes con-
densers 18-A and 18-B)  

387  

398 . .. 

506080 Transformer—lst FM I.F. (includes condensers 
387-A and 387-B)  

505867 Transformer- let AM I.F. (includes condensers 

508707 Tuner turret and sha ft assembly (less coils).... 

507965 Washer, fiber spacer (turret. shaft)  

381  
383  

510193 Resistor—carbon 2.2 Meg. 1/2 watt  

510155 Resistor—carbon 10,000 Ohms 1/2 watt  
26  

507321 Transformer—TV sound discriminator (includes 
condenser 26-A)  

508438 Slug core (5/16" dia. x Vs" long) for primary 397  

388-A and 388-B) 

505905 Transformer-2nd FM I.F. (includes condenser 
OPTICAL BOX PARTS 

386  510136 Resistor—carbon 1000 Ohms 7± 10% 1/2 watt.... of TV sound discriminator trans  397-A)   (Replacement of the mirrors or lens of the Optical Box requires special 

390  510152 Resistor—carbon 6800 Ohms 1/2 watt  508439 Slug core (5/16 " dia. x 3/4 " long) for secondary 
of TV sound discriminator transformer  

398 .. .. 505867 Transformer-2nd AM I.F. (includes condensers 
398-A and 398-B)  

fixtures for correct alignment and this should not be undertaken in the 
field. Where such replacement might be required, the Optical Box only 

392  510249 Resistor—carbon 4700 Ohms 1 watt  37 507373 Coil—choke 409 . 
508179 Transformer—FM discriminator (includes con- should be returned to the factory. 

394  510146 Resistor—carbon 3300 Ohms V2 watt  49  505912 Transformer—sound output   denser 409-A)   Tailpiece Assembly replacement parts are available as indicated below. 
395  510246 Resistor—carbon 3300 Ohms 1 watt  508805 R.F. Unit complete with coils and tubes  418  508212 Loop Antenna (AM)  For further identification of those parts, see exploded view of Tailpiece 

Assembly on page 7 .) 399-B  506338 Resistor—carbon 47,000 Ohms 1/5 watt (part 55  507952 Coil—antenna; Channel #2  438 508413 Transformer—power (auxiliary power supply) 
of diode filter unit)  56  507953 Coil—antenna; Channel #3  440 508414 Choke—filter   500  508920 Rubber ring around deflection yoke   

400  510185 Resistor—carbon 470,000 Ohms 1/2 watt  57  507954 Coil—antenna; Channel #4  463   508937 Transformer—H. V. blocking oscillator  501  508921 Deflection yoke   
402  510193 Resistor—carbon 2.2 Meg. V2 watt  58  507955 Coil—antenna; Channel #5  465-A .. 508785 High Voltage transformer (part of High Voltage 502.   508922 Tailpiece mounting and overall focus adjust. 
405  510240 Resistor—carbon 1500 Ohms 1 watt _.... 59  507956 Coil—antenna; Channel #6  rectifier and transformer assy.)  ment plate ass'y  

410  510125 Resistor—carbon 220 Ohms 1/2 watt  60  507957 Coil—antenna; Channel #7  472, 473  509247 Coil—choke   503  508923 Screw assembly—vertical focus adjustment.... 

411  510159 Resistor—carbon 18,000 Ohms -±- 10% 1/2 61  507958 Coil—antenna; Channel #8  501 ... .. 508921 Deflection yoke  504  508924 Vertical focus adjustment plate ass'y  

414, 415...... 
watt 

510155 Resistor—carbon 10,000 Ohms 1/2 watt  62  507959 Coil—antenna; Channel #9  519 508940 Coil—focus (includes housing assembly)   505  508925 Spacer—locking   

426  
428   

510351 Resistor—carbon 6800 Ohms -±- 10% 2 watt   

510191 Resistor—carbon 1 Meg. 1/2 watt  

63  
64  

65  

507960 Coil—antenna; Channel #10  

507961 Coil—antenna; Channel #11 ---- ........ 
507962 Coil—antenna; Channel # 12  43-A to D 

OTHER ELECTRICAL PARTS 

508416 Band Switch (includes volume control 33-A, 

506  508926 Spring—locking (for overall locus adj.)  
507  508927 Nut— thumb   

508  508928 "C" washer   
431   

432  
510356 Resister—carbon 12,000 Ohms rt 10% 2 watt.... 

510191 Resistor—carbon 1 Meg. 1/2 watt  
66  
73  

507963 Coil—antenna; Channel #13  
507972 Coil—R.F. and osc.; Channel #2  

"On-Off" switch 33-B and auxiliary power 
supply switch 437)  

509 ... 508929 Washer—spring   

510  508930 Screw—horizontal focus adjustment  
435  510732  Resistor—wire wound 2000 Ohms Jr 10% 10 W. 510732 Resistor—wire wound 2000 Ohms Jr 10% 10 W. 74  507973 Coil—R.F. and osc.; Channel # 3  

51 . 
505512 Speaker-12 inch P.M. Dynamic  

511 508931 Mounting plate—deflection yoke and focus coil 
442  510737 Resistor—wire wound 12,000 Ohms ±-. 10% 20 w. 75  507974 Coil—R.F. and osc.; Channel #4  

221 
508063 Fuse for horizontal sweep circuit; 1/4 Amp  

250 volt  512  508932 Washer   
443  510339 Resistor—carbon 1500 Ohms rt- 10% 2 watt  76  

— 
507975 Coil—R.F. and osc.; Channel #5  261  118921 Lamp—TV Channel Lite (Mazda #47) 6-8 V. 513 508933 Washer—spring   

445   510278 Resistor—carbon 220,000 Ohms rt 10% 1 watt . 77  507976 Coil—R.F. and osc.; Channel #6  150 Ma  514   508934 Screw—thumb   
447   510259 Resistor—carbon 18,000 Ohms rt 10% 1 watt .. 78  507977 Coil—R.F. and osc.; Channel #7  262-A to G.. 508062 Integrator coupling unit 515 .. 508935 Spring—focus coil positioning  
449  

450   
510329 Resistor—carbon 390 Ohms -± 10% 2 watt.. . 
510128 Resistor—carbon 330 Ohms 1/2 watt  

79  

80.... ........ -  
507978 Coil—R.F. and osc.; Channel #8  

507979 Coil—R.F. and osc.; Channel #9  

A—Condenser—ceramic .01 Mfd. 450 volt 1 
B—Resistor—carbon 22,000 Ohms 1,5 watt. 
C- Condenser—ceramic 2000 Mmfd. 450 volt 

516   508936 Washer   

517  508938 Clamp—picture tube neck  
451 

453   
510181 Resistor—carbon 330,000 Ohms rt.- 10% V2 watt 

508899 Resistor—carbon 390,000 Ohms -±- 5% 1 watt 

81  

82  
507980 Coil—RI'. and osc.; Channel # 10 .............. --.... 
507981 Coil—R.F. and osc.; Channel # 11  

D—Resistor—carbon 8200 Ohms 1/5 watt Ç 
E —Condenser—ceramic 5000 Mmfd. 450 volt 

518   519   508939 Plate—tube clamp 
508940 Coil--focus (includes housing ass'y)  

454  
... 

508898 Resistor—carbon 47,000 Ohms -I: 5% 1/2 watt 83  507982 Coil—R.F. and osc.; Channel #12  
F —Resistor—carbon 8200 Ohms 1/5 watt 
C--Condenser--ceramic 5000 Mmfd. 450 volt 

520  508941 Screw—deflection yoke mtg. . 

456  

459  

464   

. 
508897 Resistor—carbon 220,000 Ohms -±- 5% V2 watt.... 
510128 Resistor—carbon 330 Ohms 1/2 watt  

508919 Resistor- 1.5 Meg . (in end of H. V. Lead)  

84  

98  

507983 Coil— HF. and osc.; Channel # 13  

507986 Slug for osc. coil fine tuning adjustment ..... ......- 
l' 509061 Coil—converter plate (I.F.)  
1 509062 Slug core for converter plate coil  

361  

363  

118921 Lamp—OFF-ON Indicator Lite (Mazda #47) 
6-13 V. 150 Ma  

e.  118921 Lamp—AM Channel Lite (Mazda 47) 6-8 V  
150 Ma  

521   508942 Insulator—deflection yoke mtg.   

522   508943 Spring—return for overall focus adj.   
523   508944 Clamp—H. V. lead  
524   508945 Insulator—H. V. lead clamp  

466  510710 Resistor—wire wound 1700 Ohms rt. 5% 10 watt 103   507567 Coil— let I.F. trap  364 ...... -___ 118921 Lamp—FM Channel Lite (Mazda :47) 6-8 V. 525  508946 Stud—horizontal focusing guide  
467, 468  510132 Resistor—carbon 560 Ohms rt- 10% 1/2 watt  

107   1 507343 Coil—lst video I.F. (less slug)  150 Ma  
1 507357 Slug core for 1st video I.F. coil  369-A to D.. 508185 Switch-band (on AM-FM tuner)  

RECORD CHANGER PARTS 

CONTROLS 

115   f 507343 Coil-2nd video I.F. (less slug)  
1 507357 Slug core for 2nd video I.F. coil  

399-A,B,C 506338 Diode filter unit 
A—Condenser--ceramic 100 Mmfd. 400 volt (for information on parts other than thos list..1 below 

see separate record changer Service Data of 125   1 507343 Coil-3rd video I.F. (less slug)  
1 507357 Slug core for 3rd video I.F. coil  

B—Resistor—carbon 47,000 Ohms 1/5 watt 
C—Condenser—ceramic 100 Mmfd. 400 volt the record changer section of the Stewart-Warner Manual) 

33-A, B 508182 Volume control-1 Meg. (with "On-Off" switch) 128  507367 Coil—choke   437  508947  Switch—auxiliary power supply (mounted on 508947 Switch—auxiliary power supply (mounted on 508222 Record Changer   
43-A to D 508416 Band switch (includes volume control 33-A, 507591 Coil-4th video IF. assembly (includes con- band switch on TV chassis) .. .. 179 508432 Crystal Cartridge 

"On-Off" switch 33-B and auxiliary power 
supply switch 437) 

134  denser 136 and choke coil 137)  
507357 Slug core for 4th video I.F. coil  

441 508063 Fuse for auxiliary power supply; 1/4 Amp. 
250 volt  

280 . 508120 Motor- 115 volt, 60 cycle  

281 505269 Switch—"On-Off" 
54  

88 

508324 Built-in Antenna Tuning condenser (4-70 Mm fd.) 

• Fine Tuning condenser (3-5 Mmfd.)  

137  
143...._   

507367 Coil—choke  -- 

507374 Coil—peaking   

465 508785 High Voltage rectifier 6 transformer assy. 
(includes transformer 465-A, condensers 465-B, 
465-C, 465-D and tubes V34, V35, V36) 

.. 

508533 Inserts for 45 R.P.M. records (package of 12) ... 

508433 Needle—phonograph; for "Standard" records.... 
160-A, B  508201  Tone and Contrast potentiometer 508201 Tone and Contrast potentiometer 152...... ........ 507374 Coil—peaking ........ ____—......- .................. --  469 508760 Built-in antenna (includes condenser 54) 508434 Needle-phonograph; for "Fine Groove" and 

A—Tone control; 500,000 Ohms 1/4 watt 161  508069 Coil—peaking   "Microgroove" records   
B—Contrast control; 3000 Ohms rt. 10% 

4 watt 
163  508070 Coil—peaking   

MECHANICAL PARTS OF B.F. TUNER 501031 Plug for phono. motor cable   

173-A,B 508417 Brightness and Focus potentiometer 
A—Brightness control; 50,000 Ohms 1/4 w. 1 

202  

222  

¡ 508077 Coil—Horizontal Lock (less slug) --. 
1 507429 Slug core for Horizontal Lock coil  
508420 Transformer-- 

t for electrical parts see preceding classified 

listings of condensers, resistors and coils) 

500966 Plug for phono. pick-up cable  

B—Focus control; 10,000 Ohms 1; 10% 4 w. f 
horizontal output   

508218 Coil 508805 R.F. Unit complete with coils and tubes CABINET PARTS 
202  f 508077 Horizontal Lock coil (less slug)  

1 507429 Slug core for Horizontal Lock coil  
225  1 —Width (includes slug and clip) ---- ...... 

1 508435 Slug core for Width coil  508081 Bracket for mtg. tuner (front) 508534 Back for cabinet (control panel side) 

208  

212  

508202 Horizontal Hold potentiometer (50.000 Oh)... ms 

508071 Horizontal Drive trimmer condenser 
(10-160 Mmfd.)  

233 ._ clip)   

239  

{ 162056 Coil—Horizontal Linearity (includes slug and 

507429 Slug core for Horizontal Linearity coil  
508060 Transformer—power   

508082 Bracket for mtg. tuner (rear) 

508437 Fine tuning cam and brass shaft   

508708 Roller—detent   

508535 Back for cabi net (picture screen side)  

508217 Bracket for mounting OFF-ON indicator lite at 
base of cabinet 

225  I 508218 Width coil (includes slug and clip) -- 241  507586 Coil—choke  .--  
507989 Shield—tube; miniature (fits solid ring type 

clip) 
117131 Bull's-eye for OFF-ON indicator lite at base 

of cabinet   1 508435 Slug core for Width coil --- 244  507587 Coil—choke   
505367 Shield—tube; miniature (fits wing type clip) . 508400 Cabinet   
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MODEL 9105 -A 

PARTS LIST (Contd.) 
DIA-
GRAM 
NO. 

PART 
NO. DESCRIPTION 

DIA-
GRAM 
NO 

PART 
NO DESCRIPTION 

CABINET PARTS—Continued 

507930 Call letter tabs 
505451 Catch and latch for speaker grille frame   

508409 Catch—door   

508204 Dial Scale, AM-FM  
508401 Door—cabinet (left side)   

508402 Door—cabinet (right side)   

508403 Door—record changer comportment  
508523 Escutcheon—control panel   

508405 Handle—cabinet door   
508404 Handle—record changer door  

508406 Hinge—cabinet door  (per pairl 

508407 Hinge—record changer door  
508204 Knob—AM-FM coarse tuning and dial scale 

508205 Knob—AM-FM fine tuning  
502563 Knob—built-in antenna   

507916 Knob—channel selector 

508209 Knob—"CONTRAST" . 

508521 Knob—"FOCUS"   

508206 Knob—horizontal hold  

507917 Knob—TV fine tuning   
508208 Knob—"TV-PHONO-AM-FM"   

508207 Knob—volume, brightness or tone  

508537 Mirror—front surface  
508524 Name plate (Master Panoramic)  

508408 Rail for drawer—(supplied in sets) (per set) 

508536 Screen—picture   

18796 Screw—#10 x 1"; mounts chassis  
508422 Socket—indicator lamp at base of cabinet  

508410 Speaker grille assembly (includes wood frame, 
grille cloth and metal grille)  

507351 Terminal strip for TV antenna connection 

MISCELLANEOUS 

508189 Back for AM-FM tuner   
301270 Base for mounting electrolytic condenser  

508081 Brack-it for mounting 508805 tuner (front) 

508082 Bracket for mounting 508805 tuner (rear) 

508190 Bracket—supports AM-FM tuner  
506279 Bracket—supports band switch shaft on AM-FM 

tuner   
508198 Bracket—supports band switch shaft on TV 

chassis   

505165 "C" washer for connecting link  

507930 Call letter tabs  
508948 Clamp assembly—mounts oil sealed can  
112745 Clip for mounting AM antenna coil  

505101 Clip for mounting I.F. transformer  

507592 Clip for mounting 4th video I.F. coil  
507339 Clip for mounting video converter plate coil, 

1st video I.F., 2nd video IF.. 3rd video I.F  
Mini lock and horiz, linearity coil 

114955 Clip—retainer on end of dial cord. 

117057 Cord—dial drive (2 ft. required) per foot   

MISCELLANENOUS--Continued 

508525 Drum—dial; on gang condenser... 

508949 Grommet—on lid of H.V. power supply. . 

508527 Lever—band switch actuating (on AM-FM tuner) 

508526 Lever—band ;witch actuating (on TV chassis)._ 

508194 Link—connect band switch actuating levers  

162059 Planetary drive and dial drum (includes mount-
ing bracket) . . . 

507699 Power cord assembly (includes plugs at both 
ends) 

508704 Power cord—for shielded compartment on TV 
chassis 

508918 Power interlock (includes plug and bracket for 
mounting to speaker grille frame)   

506652 Plug for AM-FM tuner power cable  
500966 Plug for audio cable on AM-FM tuner  

502984 Plug for auxiliary power supply cable  

508515 Plug for deflection yoke cable  

508518 Plug for high voltage power supply (3 prong) 

500966 Plug for phono. pick-up cable  

508517 Plug for picture tube grid lead  
18796 Screw-4110 x 1"; mounts chassis  

162031 Shield—on TV chassis (front section)  

508088 Shield—on TV chassis (rear section)  

507357 Slug core for 1st, 2nd. 3rd and 4th video 
I.F. coils   

507429 Slug core for Horizontal Lock or Horizontal Line-
arity coil   

508435 Slug core for Width coil  

508438 Slug core for primary of TV sound discrimi-
nator transformer   

508439 Slug core for secondary of TV sound discrimi-
nator transformer   

509062 Slug core for converter plate coil  

507468 Socket and cable assembly for picture tube 
508156 Socket and mounting bracket for TV channel 

lite   

160039 Socket—AM-FM tuner output  
508419 Socket—deflection and focus coil cable  

508335 Socket for AM or FM channel lite  
507948 Socket for AM-FM tuner power cable  

508423 Socket for auxiliary power supply cable (on 
TV chassis) .   

507948 Socket for H.V. supply power cable  

162152 Socket—male, power cord interlock (includes 
mounting bracket)   

506576 Socket—miniature (7 pin) (for SHER)  

507364 Socket—miniature (7 pin)  

506331 Socket—miniature (6 Pin) (for 12A17)  

508044 Socket—miniature (9 pin)  

508703 Socket—octal   

160039 Sock et — phono,. plug   

508516 Socket—picture tube grid lead  

508917 Spring clip—on end of H.V. lead  

505161 Spring, dial cord tension  

111456 Washer—spring washer for connecting lug   

This part is not suppli•d as a Service replacement item. 
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To string dial cord, first rotate -AM-FM- Coarse Tuning Control 
•fully ccunter-clockwise until stop on drum contacts ear on mount-

ing frame. Now, with gang set to fully meshed position, string 

dial cord using the following parts: 

114955 Clip on end of cord 
117057 Cord (2 ft. required) 

505161 Spring 
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STEWART-WARNER TV PAGE 6 — 21,2 2 

MODELS 9109-A, 
9109-B 

All oscillograms taken wi 

nected to receiver chassis ( 

with receiver controls set fe 

transmitting its standard te 

Number appearing belov 

horizontal sweep freguenc 
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RED-WHITE 

AS 
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VOLTAGE NOTE 
The voltages indicated cri the 
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STEWART-WARNER TV PAGE 6- 19,20 

MODEL 9105 -A 

OSCILLOGRAMS 
All oscillograms taken with ground lead of scope con- *— I his symbol on illustration indicates that wave form was 

nected to receiver chassis (unless otherwise indicated) and 

with receiver controls set for normal reception of a station 

transmitting its standard test pattern. 

Number appearing below asterisk specifies setting of 

horizontal swee • fr ency control on 'scope. 

MINIM MT Sr SIM i/ 
WINO 

observed on a 'scope whose vertical amplifier had very 

limited high frequency response (50 to 100 Kc). 
**— This symbol indicates that wave form was observed on a 

'scope whose vertical amplifier frequency response was 

flat to within 20% up to 2 Mc. 

FM RIM WM WM 
WFW VI 

tep 

-Me 

'rliï7 'et= 
IF« CM«. Mt tic 

relit NUM l.11.111111•1111 

' 

110.11 ellAt 
1,1111. 0111.1 .. 31. 

T I  

*NI 

REFERENCE 
DOT 

1082111 
WIDTH 
co,'. 

BOTTOM VIEW OF 

H V POWER SUPPLY 

SHOWING CABLE CONNECTIONS 

BOTTOM VIEW OF 

AUX POWER SUPPLY 

SHOWING CABLE CONNECTIONS 

SRO N 

6SR7 

CLAC 

YELLOW 

••Se 

ail 
OW NUM 
WW1 



BD 

DOT 

AM ANT. 
COIL 

508184 

«rig.CC 
Doi 

BK 

AM OSC. 
COIL 

508195 

TERMINAL BF IS LOCATED 
1/2 TURN FROM 
TERMINAL BE 

Lettered terminals In illustrations correspond to simi• 

loily lettered terminal:: on the circuit diagram. 

BF 

BG BE 

FM OSC. 
COIL 

507942 

5.2 

527 

526 

BAND SWITCH 
IN AM FM CHASSIS) 

508185 

5.22 
131 

523 

524 

525 

SECTION 1 SECTION 1 
FRONT VIEW REAR VIEW 

•Nor used: may serve as wiring tunction point. 

500•011 R.F. TUNER ASSEMBLY 
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BAND SWITCH 508416 
(IN TV CHASSIS) 

51,1 Se 57 

520 53 
513 $ 14 52 

SECTION 1 SECTION 1 SECTION 2 
FRONT VIEW REAR VIEW REAR VIEW 
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OSCILLOGRAMS 

h ground lead of 'scope con-

mless otherwise indicated) and 

r normal reception of a station 

st pattern. 

**- This symbol indicates that wave form was observed on a 

asterisk specifies setting of scope whose vertical amplifier frequency response was 

y control on 'scope. flat to within 20°,'D up to 2 Mc. 
TI 

318 68601 
NS IF. AMP. DTR LIMITER SOUND OUTPUT 

!MITER 25 SOUND OISCR:IN - SOUND AMP 

*- This symbol on illustration indicates that wave form was 

observed on a scope whose vertical amplifier had very 

limited high frequency response (50 to 100 Kc). 
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Fig. 1 

MODEL 9109-A 

14" RECTANGULAR PIX TUBE 

PAGE 

TOP VIEW — TUBE LAYOUT. .   26 

TRIMMER LOCATIONS  32 
TROUBLESHOOTING.   28 

VOLTAGE MEASUREMENTS . .   26,27 
WAVEFORMS   21,22 

MODEL 9109-B 

14" RECTANGULAR PIX TUBE 

RECEIVER OPERATING CONTROLS 

This knob is 
for decorative 
purposes 
only. 

ON-OFF 
SWITCH 
& VOLUME 
CONTROL 

Use to turn 
receiver on or 
off a nd to 
adjust for de-
sired sound 
volume. 

HORIZONTAL 
HOLD CONTROL 

Adjust so that 
picture is sta-
tionary and 
does not move 
horizontally or 
break up into 
black and white 
streaks. 

BRIGHTNESS 

CONTROL 

Adjust for pic-

ture brilliance. 

Re-adjust after 

setting " Con-

trast" control. 

CONTRAST 

CONTROL 

Adjust to re-

ceive picture 

and obtain cor-

red contrast be-

tween light and 

dark shades. 

FINE TUNING 
CONTROL 

Use to tune in 
station after 
"Channel Se-
lector" is set to 
desired chan-
nel. See next 
section for com-
plete descrip-
tion of tuning 
procedure. 

CHANNEL 
SELECTOR 
(front knob) 

Set knob so that 
desired channel 
designation ap-
pears in illumi-
nated opening. 
Then use Fine 
Tuning control to 
tune in station. 

REPLACING CHANNEL LITE 

A dial lamp, located behind the "Channel Selector" knob, illuminates 

the particular television station designation corresponding to the setting 

of the Channel Selector. 

If the dial lamp does not light, and receiver otherwise operates satis-

factorily, then the dial lamp may be burned out and replacement should 

CAUTION 
HIGH VOLTAGES are used in the operation of this receiver. The back cover, while in place, 
prevents accidental contact with this voltage and therefore should not be removed by anyone 

except a qualified television serviceman. 

THE HIGH VOLTAGE LEAD, which supplies 10 to 12.5 kilovolts to the picture tube, should be 
momentarily shorted to the chassis whenever it is disconnected for service purposes. This 
discharges the high voltage filter condenser and p. ti a shock hazard when working on 

the recoiver after it has been turned off. 

THE PICTURE TUBE is highly evacuated and if broken, glass fragments will be violently expelled. 

Scratching, chipping, undue pressure, or careless handling such as lifting the tube by -its neck is 
dangerous and should be avoided. If it is necessary to handle the picture tube, use safety 
goggles and heavy gloves. Be sure to discharge the volta,ge developed across the capacitor 
formed by the inner and outer coating of the picture tube. This can be done by connecting the 

high voltage socket on the tube to the outer coating. 

CONTROL ADJUSTMENT PROCEDURE 
The various controls on the receiver may be divided into two classes, Oper-

ating and Pre-set. Operating controls are those which control program 

selection as well as sound and picture quality and their functions are in-

dicoted in Fig. 1. 

The Pre-set controls are those which require adjustment at the time the 

receiver is installed and they rarely need attention thereafter. Although 

they have been factory adjusted for optimum performance, it is usually 

necessary to make some fine adjustments of these controls at the time of 

installation. 

There are nine Pre-set controls, four of which are located at the back of 

the chassis ( see Figure 18). Four controls are accessible by removing the 

Name Plate located directly above the Operating controls. Access to the 

"Auxiliary Fine Tuning" screw can be gained by removing the "Channel 

Selector" and " Fine Tuning" knobs. 

To gain access to the centering adjustments and ion trap, it will be neces-

sary to remove the back cover of the cabinet by first removing the built-in 

antenna tuning knob and then taking out the screws around the rim of the 

back cover. 

Removal of the cabinet bock automatically opens an interlock to dis-
connect the receiver power cord. Centering and ion trap adjustments will 
require access to circuit components while the receiver is in operation, 
therefore an auxiliary power cord assembly will be needed. This cord 
may be ordered from Stewart-Warner by requesting Part # 507699. 

Operate the receiver according to the instructions given in the section of 

this manual entitled "How To Tune The Receiver" and make the following 

adjustments as required. 

I. ADJUST ION TRAP—If screen remains dark or is only dimly illumi-

nated when "Brightness" control is turned clockwise, the ion trap may 

require adjustment. 

The ion trap is located on the neck of the picture tube as shown in 

Figure 18 and consists of a magnet held in position by metal bands. 

Rotate the entire trap assembly while sliding it back and forth 

until picture tube screen is illuminated to maximum brilliance. Reduce 

be undertaken. To gain access to lamp, remove all knobs on front of 
receiver ( pull each knob forward) and remove name plate escutcheon 
by grasping its upper edge and pulling it away from the cabinet. The 
large escutcheon must then be removed by taking out the four wood 
screws which hold it in place. Replace dial lamp with Stewart-Warner 
Part # 118921. Be sure to replace sleeving over new dial lamp. 

"Brightness" control setting and repeat this operation to assure accu-

rate positioning of ion trap. 

2 AUXILIARY FINE TUNING ADJUSTMENT— If it is found that the 

tuning range of the " Fine Tuning" control is inadequate to permit 

correct tuning of a station in its assigned channel, then adjustment of 

the "Auxiliary Fine Tuning" screw will be necessary. This special 

screw is accessible aft •r removal of the "Channel Selector" and " Fine 

Tuning" knobs. They may be removed by merely pulling them forward. 

Adjustment of the "Auxiliary Fine Tuning" screw may now be under-

taken in accordance with the following procedure. 

a. Set "Channel Selector" to desired channel; then remove this knob. 

b. Set "Fine Tuning' knob to the center of its range; then remove 

this knob. The flat portion of the main tuning shaft (outer brass 

shaft) should now be in the uppermost position. Note the location 

of the " Auxiliary Fine Tuning" adjustment screw on receiver chassis 

—see Fig. 14. 

c. Using a thin screwdriver ( preferably non-metallic), adjust the set-

ting of "Auxiliary Fine Tuning" screw for correct tuning of the 

desired television station—CAUTION: Do not attempt to rotate 

this screw more than two full turns in either direction, as 

further rotation may releas• it from the thread clip within 

the tuning mechanism and the coil for that channel 

(located in R.F. Tuner Unit) would then have to be 

removed in order to restore the screw to the correct 

position. If a metal screwdriver is used, detuning occurs when 

the screwdriver is removed but it will be noted that this degree 

of detuning can now be compensated by resetting the " Fine 

Tuning" control ( brass shaft). Thus the range of the "Fine Tun-

ing" control (after knob is replaced on the shaft) will be ade-

quate to tune in the station. 

d This completes the adjustment of the "Auxiliary Fine Tuning" screw 

for one channel. Identical screws are provided on each channel 

vrnr. LIrd. re; ['OM'  

00 
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Fig, 14—LOCATION OF PRE-SET CONTROLS 
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and they are all accessible thru the same opening in the tuning 

mechanism all ea-h suseeseively moves into position when the 

"Channel Selector" knob is rotated. 

3. HORIZONTAL HOLD—Should the picture appear to move horizon-

tally across the screen or break up into a series of light and dark 

streaks as shown in Fir,ure 3, adjust the "Horizontal Hold" control 

until the picture remains stationary. 

If this control must be rotated to the end of its range for proper 

"locking" action, then it will be necessary to reset the position of the 

"Horizontal Lock" control (see Figure 18 for location). Adjustment is 

accomplished by first setting the "Horizontal Hold" control in the 

middle of its range and then changing the setting of the " Horizontal 

Lock" control until picture locks in horizontally. 

4 VERTICAL HOLD—Should the picture appear to roll by in a vertical 

direction or cause mul-

tiple vertical images os 

shown in Figure 15, it 

will be necessary to 

adjust the "Vert. Hold" 

control located behind 

the Name Plate ( see 

Figure 14). 

After this adjustment is 

made, reduce contrast 

until picture is barely 

visible and check set-

ting of "Vertical Hold" 

control for proper pic-

ture synchronization. 

STRAP ASSEMBLY 

509034 

PICTURE TUBE 

14BP4 or 14CP4 

YOKE LOCKING 
WING SCREW 

Loosen this screw 
if repositioning of 
yoke is necessary 

CENTERING MAGNET 
ASSEMBLY 

508806 

R.F. TUNER UNIT 

508805 

DEFLECTION YOKE 

508675 

FOCUS COIL 

509035 

POWER 
TRANSFORMER 

508702 

• 

Fig. 15—VERTICAL MOVEMENT; 

ADJUST VERTICAL HOLD CONTROL 

ANTENNA 
TERMINALS 

5. INITIAL FOCUS—Ad-

just the "Focus" con-

trol, located behind 

Name Plate, until pic-

ture is clearly defined. 

Fuzzy picture may also 

be due to reproduction 

of poor quality film 

when station is televis-

ing a motion picture. 

Incorrect tuning of re-

ceiver produces a sim-

ilar effect. Check for 

Fig. 16—BLURRED APPEARANCE; 

ADJUST FOCUS CONTROL 

proper tuning point as described in step 6 

of section entitled "How To Tune the Receiver." 

6 STRAIGHTENING 

TILTED RASTER— If the 

pattern should appear 

on the screen in a 

tilted position as shown 

in Figure 17, loosen 

the deflection yoke 

locking screw (see Fig-

ure 18) and rotate the 

yoke sufficiently to cor-

rect this condition. Be 

sure to re-tighten the 

screw securely. 

Fig. 18—CHASSIS AND PICTURE TUBE ASSEMBLY 

Fig. 17—TILTED PICTURE; 

ADJUST YOKE POSITION 

SPEAKER 

508174 —For mod I 9109-A 

508157 —For model 9109-B 

ION TRAP 
ASSEMBLY 

508603 

WIDTH 
CONTROL 

FUSE 
1/4 AMP., 250 VOLT 

Located inside High Voltage 
Power Supply Compartment 

HORIZONTAL 
DRIVE 

CONTROL 

HORIZONTAL 
LINEARITY 
CONTROL 

HORIZONTAL LOCK 
  CONTROL 

for Horizontal Sync. 
"Flywheel" Circuit 

The following adjustments should be made while the station is 
transmitting its circular test pattern. 

7. CENTERING: To center the test pattern on the screen, proceed as 
follows: 

a. Make sure focus coil 
mounting plate is 
perpendicular to 

neck of picture tube 
by adjustment of 

three nuts labeled 

A in Figure 18. 

b Patate the two mag-

nets in the center-
ing magnet assem-

bly ( see Flg. 18). 
These magnets may 
be adjusted by 
grasping the "ears" 
attached to each 
magnet and rotat-

ing the magnets with respect to each other and with respect to the 
picture tube. Adjust the magnet position for best centering of the 
test pattern. 

c. If picture is still not centered, loosen four focus coil wing nuts 
labeled B in Fig. 18 and rotate focus coil for best centering of 
test pattern. 

Fig. 19—OFF CENTER; 

ADJUST FOCUS COIL POSITION 

d. Readjust ion trap for maximum brightness on picture tube screen 
as explained in step # 1. 

e. If picture is still not centered, position focus coil by adjusting the 

three nuts labeled A in Fig. 18. 

In event picture cannot be centered by above procedures, release 
the four wing nuts labeled D in Fig. 18 and raise or lower entire 
yoke and focus coil assembly so that focus coil can be repositioned 
vertically with respect to the tube neck. 

8. WIDTH — Control of 
picture size in the hori-
zontal direction is ac-
complished by means 

of the "Width" con-
trol located on the 
rear of H. V. power 

supply (see Fig. 18). 
If abnormally low line 
voltage makes it diffi-
cult to obtain sufficient 
picture width when us-
ing the "Width" con-
trol, then changing the 

setting of the "Hori-
zontal Drive" control 
may be helpful. The "Drive" control is located at the rear of the 

chassis and its setting will affect horizontal linearity as well as 
picture width. Therefore, after adjusting this control for desired 

width, it may be necessary to re-adjust the " Horizontal Linearity" 
control as described in paragraph # I2. 

9. HEIGHT — Control of 

picture size in the 

vertical erection is ac-

complished by means 

of the "Height" con-

trol located behind the 

Name Plate. Height 

and width adjustments 

should be checked for 

all transmitting sta-

tions to be sure that 

picture properly fills 

the viewing area. It 

may be necessary to 
change the setting of the "Height" control after the "Vertical 
Linearity" control is adjusted. 

Fig. 20—TOO NARROW; 

ADJUST WIDTH CONTROL 

Fig. 21—TOO SHORT; 

ADJUST HEIGHT CONTROL 

MODELS 9109-A, 
9109-B 

10. VERTICAL LINEAR-
ITY — Improper ver-

tical linearity causes 
the circular test pat-

tern to appear con-
densed on the upper 
edge of the screen 
and extended on the 
lower edge or vice 
versa. This effect is 
illustrated in Figure 
22. Adjust for proper 

linearity by using 
"Vert. Lin." control lo-
cated behind Name 
Plate. It may be nec-

essary to readjust the 
"Height" control if an appreciable change is made in the line-
arity control setting. 

11. HORIZONTAL DRIVE — The "Horizontal Drive" control located at 
rear of chassis (see Fig. 18) should be rotated clockwise to the 
point where any white (or black) vertical lines near the left side of 
the picture are eliminated. As width and linearity of the picture are 

affected by the setting of " Horiz. Drive" control, it will be necessary 
to adjust this control in conjunction with the Horiz. linearity and 

Width controls to obtain desired picture width and linearity. 

12. HORIZONTAL LINE-
ARITY — Improper 
horizontal linearity 
causes the circular 
test pattern to appear 
condensed on the right 
edge of the screen 

and extended on the 
left edge or vice versa. 
This effect is illustrated 
in Figure 23. Adjust 
for proper linearity by 
using "Horiz. Lin." 
control located at Fig. 23—HORIZONTAL DISTORTION; 
rear of chassis (see ADJUST HORIZONTAL LINEARITY 
Figure 18). In event CONTROL 
that proper horizontal 
linearity cannot be obtained by adjusting this control, then change 
the setting of the " Horiz. Drive" control. 

13. ELIMINATING SEMI-CIRCULAR SHADOW — This shadow is caused 
by the electron stream striking the neck of the tube and it can 

generally be corrected by applying one or a combination of the 
following procedures: 

Fig. 22—VERTICAL DISTORTION; 

ADJUST VERTICAL LINEARITY 

CONTROL 

a. Make sure deflection yoke is positioned as far forward as pos-
sible by loosening the three wing nuts labeled C in Fig. 18. 

b. Reposition the focus 
cc,i1 by readjusting 
the three nuts la-
beled A in Fig. 18 
to shift the coil 
forward. 

c. In event neck shad-
ing cannot be elimi-

nated by the above 
procedures, release 
the four wing nuts 
labeled D in Figure 

18 and raise or 
lower entire yoke 

and focus coil as-
sembly so that 

focus coil can be repositioned vertically with respect to the 
tube neck. 

Fig. 24 

SEMI-CIRCULAR SHADOW 

14. FINAL ADJUSTMENTS — Recheck settings of "Brightness," "Con-
trast" and "Focus" controls for best picture quality. 
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DIMENSIONS 

Model 

9109-A 

9109-B 

Height 

3634" 

17?S" 

WEIGHTS (packed) 

Model 9109-A-138 lbs. 

Model 9109-B-100 lbs. 

POWER REQUIREMENTS 
117 volts 

PICTURE SIZE 

Width 

26'4" 

19" 

60 cycles 240 watts 

GENERAL SPECIFICATIONS 

Depth 

203." 

20'4" 

Viewing Area 
Height Width (sq. inches) 

81/2 " 11 1/4 " 94 

SPEAKER 
P.M. Dynamic 

Model Size 

9109-A 6" x 9" 

9109-B 6" 

ANTENNA INPUT IMPEDANCE 
300 ohms—balanced to ground. 

BUILT-IN ANTENNA 

High "Q" dipole with tunable matching stub. 

R. F. TUNER 

FOCUS 
Magnetic 

DEFLECTION 
Magnetic 

HORIZONTAL SYNCHRONIZATION 

Automatic frequency control and " keyed" A.G r provide excellent 
picture stability and noise immunity. 

HIGH VOLTAGE POWER SUPPLY 

V.C. Wiped. 

3.2 ohms 

3.2 ohms 

Turret type construction; individually removable coil assemblies for all 
channels. All components are easily accessible for servicing. 

"KEYED" AUTOMATIC GAIN CONTROL 
Outstanding new development; minimizes "airplane flutter"; reduces 

contrast variation when changing from one channel to another; in-

creases immunity of sync system to external interference. 

INTERMEDIATE FREQUENCIES 
Sound Carrier —22.25 Mc. 

Picture Carrier-26.75 Mc. 

I.F. SYSTEM 

Four Stage—stagger tuned—for composite signal. 
Two additional stages for sound channel. 

VIDEO AMPLIFIER 
Two Stage—broad band. 

RETRACE LINE SUPPRESSOR 

"Fly-back" type. Completely enclosed in a shielded 

SENSITIVITY 

compartment. 

Antenna to Picture Tube Grid Sensitivity — To make this measure-
ment, connect negative terminal of 11/2 volt battery to A.G.C. line, and 
positive terminal of battery to chassis. Also, set Contrast control to 
maximum clockwise position. Connect an A.C. vacuum-tube voltmeter 
between picture tube grid and ground, and place a .005 microfarad 
condenser across the same points. 

Inject R.F. signal (400 cycle modulated) at antenna terminals, using 
signal whose frequency corresponds to the center frequency of the 
selected channel, and adjust Fine Tuning control for maximum output. 
Generator must be connected to antenna terminals with a 150 ohm 
carbon resistor in series with each lead to simulate proper imped-
ance match. 

Input signal required to produ ,e standard output of 7.07 volts A.C. 
(r.m.s.) at picture tube grid is indicated in the following table. Since 
a fixed bias of 11/2 volts has been applied to the A.G.C. system in order 
to provide a reference level for these measurements, it will be under-
stood that the sensitivities specified here are not intended to indicate 
the full capability of the receiver, but merely serve as a convenient 
basis for determining proper operation. 

(Average—SO microvolts Low Band 
Ronge-25 to 100 microvolts 

High BandfAverage-80 microvolts 
1, Range-40 to 160 microvolts 

Detector to Picture Tube Grid Sensitivity — To make this measure-
ment, remove 6AU6, 4th Video I.F. tube (V-10) and set Contrast control 
to maximum clockwise position. Inject a 400 cycle (audio) signal across 
6800 ohm video detector load resistor. In order to produce the stand-

ard output of 7.07 volts A.C. (r.m.s.) at the picture tube grid, the input 
signal at the detector load resistor will be approximately .07 volts A.C. 
An A.C. vacuum-tube voltmeter must be used for these voltage meas-
urements. 

Sound System Sensitivity — Inject 4.5 megacycle frequency modu-
lated signal (400 cycle modulation with 71/2 Kc. deviation) across video 
detector load resistor and measure output at speaker voice coil. An 

input of 2200 microvolts will produce approximately 500 milliwatts or 
Eliminates retrace lines thruout the normal range of picture brightness 1.26 volts across speaker voice coil. 
and contrast. 

HORIZONTAL SYNC SYSTEM ADJUSTMENT 
If picture " tears" horizontally and cannot be synchronized by operating 1. Set Horizontal Hold control in center of its range. 

the Horizontal Hold control on front panel of receiver, this action may be 2. Adjust slug of Horizontal Lock Coil for picture synchronization (see 

due to incorrect setting of the slug in the Horizontal Lock Coil. Fig. 18 for location of slug). 

© John Ir. Rider 

REDUCTION OF INTERCARRIER BUZZ 
If a prominent humming or buzzing sound is noted in the sound reception 
of a television broadcast, it may be due to a fault in transmission from the 
station, or incorrect adjustment of the discriminator transformer (tuning of 
secondary circuit) in the receiver. 

This type of disturbance, which is only present when receiving a station 
signal, is known as " Intercarrier Buzz" and it should not be confused with 

power supply hum that would occur upon failure of a filter condenser. 

The procedure for correct adjustment of the television sound discriminator 
circuit is presented in the last section of the Television Sound Channel 
alignment instructions. When the discriminator secondary slug # 1 is 
properly adjusted, intercarrier buzz will be reduced to an acceptable 
minimum, provided that the transmission from the station is nnt nt Fau lt 

HIGH VOLTAGE POWER SUPPLY SERVICING 
The High Voltage Power Supply used with this receiver is of the "fly- back" 
type and is located in the shielded compartment mounted at the left tear 
corner of the chassis. It consists of a sturdily constructed and well insulated 
horizontal sweep output transformer plus a 1B3GT/8016 high voltage 
rectifier tube and associated filter components. 

The plate circuit of the Horizontal Scanning Output stage is fused to pro-
tect the transformer and kill high voltage in the event the 613Q6GT tube or 
the high voltage rectifier circuit draws excess ve current. 

CAUTION 

The heavily insulated red lead, which supplies extremely 
high voltage 10 to 12.5 kilovolts) to the picture tube, should 
be momentarily shorted to the chassis whenever it is dis-
connected for service purposes (that is, after receiver has 
been turned off). This discharges the high voltage filter 
condenser and prevents a shock hazard when working on 
the set. 

Access to the horizontal output transformer, high voltage rectifier tube, fuse 
and high voltage filter condenser is accomplished by removing the rear 
section of the H.V. shield. This compartment shield is held in place by five 
screws. 

To replace the fuse, depress the cap of the fuse holder ( located next to 
ÓBQ6GT tube; and turn the cap counter clockwise. Install new fuse of the 
some type '' x amp, 250 volt, port 508713) ; do not use any other size. 

REMOVAL OF THE CABINET BACK AUTOMATICALLY OPENS AN 
INTERLOCK TO DISCONNECT THE RECEIVER POWER CORD. 

PICTURE TUBE 
INTERCHANGEABLE TYPES—Two types of picture tubes are used inter-
changeably in all model 9109 receivers and they differ only in the manner 
in which their electron guns are constructed. The 14CP4 tube utilizes a 
bent gun, while the 14BP4 tube contains a straight gun. 

It is preferable to use a replacement tube of the same type as that 
originally furnished with the particular receiver on which you are work-
ing. Substitution of CI 14BP4 for a 14CP4 or vice versa as well os slight 
manufacturing variances between tubes produced by different suppliers) 
can occasionally give rise to a focusing or centering problem. Suggested 

remedies for those conditions are discussed in a subsequent paragraph. 

REPLACEMENT PROCEDURE—When replacement of a picture tube is 
necessary, proceed as follows: 

1. Disconnect power cord from wall outlet. 

2. Remove chassis from cabinet. 

3. Remove high voltage lead from side of picture tube and momentar-

ily short this lead to chassis to discharge high voltage filter 
condenser. 

4. Discharge the voltage developed across the capacitor formed 
by the inner and outer coatings of the picture tube by con-

necting the high voltage socket on the tube to the outer 
coating. 

5. Remove the tube socket at base of picture tube. 

6. Disengage ion trap from neck of tube. 

7. Release three nuts labeled A in fig. 18 and carefully remove Focus 
Coil and Focus Coil Mounting Plate. Slide large springs off the 

CORONA AND ARC-OVER 
Corona or arc-over can best be detected by observing the operation of 
the power supply in a dark room. Several conditions may cause these 
phenomena. 

POOR CONNECTIONS Arcing or corona may be due to poorly sol-
dered connections ( rosin joints or sharp points), 
or defective tube socket connections. If the 
leads or connectors to the high voltage filter 
condenser do not grasp this component securely, 
arcing will also result. 

Inspect solder connections and resolder those 
joints which are unsatisfactory. Make sure tubes 
are firmly positioned in tube sockets and that 
high voltage filter condenser is held securely in 
place. 

CLOSELY SPACED 
COMPONENTS 

REPLACEMENT 

Arcing or corona may occur when H.V. com-
ponents or leads are placed too close together. 
Make sure there is sufficient spacing between all 
parts and wiring. If necessary, the insulation 
between two elements of the circuit may be im-
proved by coating both objects with a quick-
drying liquid polystyrene or polyethylene. 

The socket assembly for the 183GT/8016 rec-
tifier tube includes a "corona ring" which pre.. 
vents corona from the tube socket connections. 
The surface of this ring should be smooth and 
free of scratches, nicks, or sharp protrusions. 

studs ors the Deflection Yoke Mounting Bracket. 

8. Remove Centering Magnet Assembly. 

9. loosen the two bolts on the ends of the Strap Assembly that encircles 
the front rim of the tube. 

10. Carefully remove picture tube by pulling it forward. 

11. Install the new tube and be sure that it has the some type number as 

the tube that is being replaced. Also be sure that Focus Coil Mount-
ing Plate is replaced so that the two focus coil leads point down-
ward. 

SPECIAL FOCUSING AND CENTERING INSTRUCTIONS—If correct 
focusing or centering of the picure cannot be accomplished after installing 

a replacement picture tube, then the following recommendations should 
prove effective. 

1. Slide Centering Magnet Assembly as close to Deflection Yoke as pos-
sible, then recheck focusing and centering. 

2. If picture still will not focus, remove Centering Magnet Assembly from 
its position in front of the Focus Coil and then reinstall it on the neck 
of the tube but located behind the focus coil. In some instances, 
proper focus can only be obtained by completely removing the Cen-
tering Magnet Assembly. 

3. If picture cannot be centered by adjusting the position of the Focus 
Coil and Centering Magnet Assembly, then remove tube and reinstall 
it so that the high voltage socket is on the left side of the tube when 
viewed from the rear. 
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CHANNEL 
SELECTOR 

3 

TELEVISION 
FINE 

TUNING—.« 

V6 

6J6 
MIXER—OSC. 

V5 

6AG5 OR 
6BC5 OR 606 

R.F. AMP. 

V7 

6AU6 
1st I.F. AMP. 

V8 

6AU6 
2nd I.F. AMP. 

FOCUS HEIGHT VERT VERTICAL 
HOLD LINEARITY 

VI5 
14BP4 
OR 

I4CP4 
PICTURE TYRE 

V2 

2nd SOUND I.F. AMP. 
LIMITER 

i12 V13 VI 
• I • 

6A116 64 6M16 
YIIIE0 AMP. CATHODE 1st SOUND 

V14_,FOLLOWER LE. AMP. 
\ 

( • 
6AL5 ) 6K6GT 1 

DETECTOR VIDEO OUTPUT 
D.C. RESTORER 

HORIZONTAL VOLUME 
CONTRAST BRIGHTNESS HOLD OFF-ON 

V26 

6S4 
VERT. SCANNING OUTPUT 

V25 

6J5GT 
VERT. BLOCIUMG OSC. 

V9 V10 

6AU6 6A116 
3rd IF. AMP. 4th I.F. AMP. 

V23 

6X5GT 
RECTIFIER 

V24 

Two different type Horizontal Scanning Output tubes are 
used in this receiver. All "uncoded" chassis contain a 

6BQ6GT tube, while all chassis stamped "Series A" utilize 
a 6CD6G tube. These tubes are not interchangeable and 
failure to install the correct type tube may result in serious 

damage to the receiver. 

V3 

6T8 
DYN. LIMITER 
SOUND DISCRIM. 
SOUND AMP. 
/ AM.\  

6V6GT 
SOUND OUTPUT 

6A116 
GEYER A.G.C. 

t V17\ 

( 12W / 
SYNC. CLIPPER 
PHASE SPLITTER 

/ V18\ 

( 6ALS 
HORIZ. A.F.C. 

PHASE DETECTOR 

r-

'Ls,1 

6W4GT 
HORIZONTAL 
DAMPING 

( 

HORIZONTAL 
SCANNING OUTPUT 

V22 

V19 

V21 

183/8016 
NIGH VOLTAGE 

RECTIFIER 

HORIZ. SCANNING 
MULTIVIDRATOR FUSE 

I/4 AMP 
1120 250 VOLT 

r-

HORIZ. 
LOCK 

FLYWHEEL 
CIRCUIT 

HORIZ. 

LINEARITY 

WIDTH 
LOCATED IN 

H. V. COMPARTMENT 

HORIZ. 
DRIVE 

CAUTION 

moDELs () lop -A , 
c109-B 

THE PICTURE TUBE is highly evacuated and if broken, glass fragments will be violently expelled. Scratch• 
ing, chipping, undue pressure, or careless handling such as lifting the tube by its neck is dangerous and 

should be avoided. If it is necessary to handle the picture tube, use safety goggles and heavy gloves 
Be sure to discharge the voltage developed across the capacitor formed by the inner and outer coating of 
the picture tube. This can be done by connecting the high voltage socket on the tube to the outer coating 

with a well insulated metal conductor. 

HIGH VOLTAGE 10 to 12.5 kilovolts) is produced in a supply circuit of this receiver. Exercise care to avoid 
contact with elements of this circuit and particularly the tube terminals which ore labeled ' CAUTION in 
the adjoining voltage chart. If measurement of voltage at these points is necessary. see procedure given 

below under the note E'. 

THE HIGH VOLTAGE LEAD, which supplies approximately 10 to 12.5 kilovolts to the picture tube, should be 
momentarily shorted to the chassis whenever it is disconnected for service purposes. This discharges the 
high voltage filter condenser and prevents a shock hazard when working on the receiver after it has 

been turned off. 

INTERMEDIATE B--1- VOLTAGES, 455 and 355, are dangerous and caution should be observed when the 

receiver chassis components are exposed for service purposes. 

THE VOLTAGES SHOWN IN THE ADJOINING CHART WERE 
MEASURED UNDER THE FOLLOWING CONDITIONS 

1. Power Supply- 117 volts 60 cycle AC. 

2. All voltages are measured between socket terminals and 

chases unless otherwise indicated on adjoining chart. 

3. 

* 

Measurements mode with voltmeter having sensitivity of 
1000 ohms per volt except where indicated by (*). The (*) 
symbol designates a vacuum tube voltmeter measurement. 

4. Channel Selector and Fine Tuning Controls set for normal 

reception of a local station. 

5. Focus control set to maximum counter- clockwise position 
unless otherwise instructed by Note V on voltages in ad-
joining chart. Setting of this control will affect 8+ voltage 

on the 260 volt supply line. This voltage is obtained when 

control is at maximum counter-clockwise position and in-
creases to 300 as control is rotated to clockwise position. 

6. All other controls ( with exception of focus control) are se; 
for normal reception of the transmitted signal unless the 

voltage shown on the chart is followed by a letter or letters 
indicating a special condition of measurement as explained 

in subsequent notes. 

7. Certain voltages were measured with two different settings 

of specific controls. It should therefore be understood that 
in these instances all 'controls, with the exception of one or 
two, were set for normal reception— letters following the 
voltoge shown on the chart indicate the exceptions and are 

explained below. 

8. The external or built-in antenna should remain connected to 
the receiver only when taking voltage measurements in the 
sweep and sync circuits—for all other measurements, discon-

nect antenna, short antenna terminals together and connect 
them to ground. 

EXPLANATION OF NOTES 

A. Vert, Hold Control max. counter-clockwise 

ci. This voltage will vary from —4.7 to —9.5 depending upon 
setting of Horizontal Hold Control and Horizontal Lock 

Control, 

B. Brightness Control max. counter-clockwise 

b. This voltage will vary from 13 to 17 depending upon setting 
of Horizontal Hold Control and Horizontal Lock Control 

9
Z
 
—
 9
 3
9
V
d
 A
I
 

C. Contrast Control max clockwise 

D. Horiz. Drive Control max. clockwise 

d. This voltage will vary from 280 to 310 depending upon 

setting of Horizontal Hold Control and Horizontal Lock 

Control. 

E. If you do not have an instrument capable of directly measur-
ing voltages in this range, the voltage can be measured by 
using a voltage divider network consisting of twenty 2.2 

megohm 2 watt resistors and one 1 megohm 2 watt resistor, 
all connected in series. Avoid using resistors of higher 
values as their individual voltage rating may be exceeded. 
It is also important to use resistors of equal wattage. 
Solder all connections between resistors. Accurately measure 
the overall resistance of the entire combination as well as 

the resistance of the 1 megohm section. 

With the set turned off, connect the 2.2 megohm end of 
the resistance voltage divider to the filament of the IB3GT/-
8016 tube, or H. V. terminal of the picture tube, and con-
nect the 1 megohm end to chassis. Now, turn the set on and 
measure the voltage drop across the 1 megohm resistor with 
a vacuum tube voltmeter. The voltage at the tube terminal 

can then be calculated os follows: [Measured Resistance 1 
Of Entire Voltage 

Volts At 1 -- Divider Volts X I Tube [Measured 
[ Terminal Across 1 [Measured Resistance 1 Of 1 Meg. Section Meg. Section 

e. This voltage will vary from + 6.8 to —1.6 depending upon 

setting of Horizontal Hold Control and Horizontal Lock 

Control. 

F. Height Control max. counter-clockwise 

f. Contrast Control max. counter-clockwise 

G. Width Control max. counter-clockwise 

g• This voltage will vary from 10 to 16 depending upon setting 
cf Horizontal Hold Control and Horizontal Lock Control. 

H. Height Control max. clockwise 

h• This voltage will vary from + 0.06 to —0.04 iepending 
upon setting of Horizontal Hold Control and Horizontal 

lock Control. 

b
3
N
d
V
M
-
1
1
1
V
M
3
I
S
 

John 7. Rider 



EXPLANATION OF NOTES 

(Continued from preceding page) 

J. Horiz. Hold Control net for normal 
picture. 

K. Horiz. Lock Control net for normal 
picture. 

L. This voltage will vary from 13 to 21 
depending upon setting of Horizontal 
Hold Control and Horizontal Lock 
Control. 

M. Vertical Linearity Control max. counter-
clockwise. 

in. This voltage applies only to chassis 
stamped "Series A." 

N. Channel Selecor set to channel # 4 

n. This voltage applies only to " uncoded" 

chassis, not to units stamped "Series 
A," etc. 

P. This voltage will vary from -6 to -12 
depending upon setting of Horizontal 
Hold Control and Horizontal Lock Con-
trol. 

R. Do not attempt to measure the voltage 
at the tube cap. There is a high R. F. 
potential at this point. 

r. Before making this measurement, re-
move one of the four 6AU6 IF Am-
plifier tubes (V7, V8, V9 or V10). 
This will prevent noise in the RF stages 
from affecting the voltage measured at 
this point. 

S. Channel Selector set to channel e 10 
T. Grounding of center stud on tube 

socket is necessary to reduce capacity 
coupling between other pins. Oscilla-
tion may result if this ground is 
omitted. 

t. This voltage will vary from -8 to 
-16 depending upon setting of Hori-
zontal Hold Control and Horizontal 
Lock Control. 

U. Vertical Hold Control max. clockwise 

V. Before measuring this voltage, first con-
nect external antenna and adjust con-
trols for normal reception of station 
signal; then set Focus Control to max-
imum counter-clockwise position. 

W. This voltage will vary from - 2 to 

-3 depending upon setting of Hon. 
zontal Hold Control and Horizontal 
Lock Control. 

X. Brightness Control max. clockwise. 

Y. Vertical linearity Control max. clock-
wise 

Z. The measurement should be made with 
a vacuum tube voltmeter. The voltage 
reading will fluctuate in the vicinity 
of 0.05 volts. 

f-
i no CAUTION 
l 611(16CT NOTE R 

[USED IN ‘uNCODED I 71 * t4Dvr' 
CMASSIS - SEE AD- 

I JOINING ExPLANATION1 

HORIZONTAL *9.0voorr , 
6.0vn 1 

I SCANNING OUTPUT 0 l 

* -21 ,..101 

* -12 ,,O6n 

6.3 

Two different type Horizontal 
Scanning Output tubes are used 
in this receiver. All "uncoded" 
chassis contain a 68Q6GT tube, 
while all chassis stamped "Ser-
ies A" utilize a 6CD6G tube. 
These tubes are not inter-
changeable and failure to 
install the correct type tube 
may result in serious dam-
age to the receiver. 

117 VOLT 60 CYCLE A.C. 
POWER SUPPLY USEN 

FOR THESE MEASUREMENTS. 1 
ALL VOLTAGES MEASURED IETWEER 1 
SOCKET TERMINALS AND CHASSIS 
UNLESS OTHERWISE INDICATED. 

11 

6T8 
SYN. LIMITER 
SOUND IIISCRIM. 
S01111 AMP. 

-0.5 
-0.9 -- 0.7 

- 0.5 

* -0.7 

o 

235 235 
*240 *240 

6.3 

13 O 

CAUTION 

NOTE E 

9050 ° '" 

6650 Y.'" 

9300Y."' 

10,200Y^ 

9700 0 " 

10, 450"" 

10,100'" 

I/ 

6AU6 
2nd SOUND I.F. AMP. \ 

LIMITER 
245 245 
. 250 * 250 

O 

5.3 
• C. 

130 27 
*130 

5.3 
AC, 

-0.6 
56. 1.0 

O 11 

6V6CT 
SOURS OUTPUT 

111 

183/8016 
NIGH VOLTAGE 
RECTIFIER 
CAUTION 
NOTE R 

111 

CAUTION 

NOTE E 

9050Yr" 

6650"rn 

9300 0.0r" 

10,200Y^ 

9700000 

10,450 Y " 

10,100 yen 

Int 

6W4CT 
HORIZ. DAMPING 

12AU7 
HORIZ SCANNING 
MULTIVIBRATOR 

245 245 

250 * 2 5 0 

6.3 
A.C. 

o 

6.3 

130 130 135 

vi 

6AU6 
Isl SOUND I.F. AMP. 

455 00,1 
510v^ 
470 0 " 

If 2 v_or. e 

6.3 
A C 

130 
150 0 

CAUTION 
NOTE E 
8900Yrn 

5,6515°0°.rrn 

10,050`m 
9550Ycm 
10,300"•n 
9950v*^ 

BOTTOM VIEW OF CHASSIS 

113 511 

6A116 
VIDEO AMP. 

6.3 74 64 
\ O A.C. *60 * 66 

6C4 
\ CATHODE FOLLOWER 

260 O 

0.15 6.3 

* 135 

* 140 

0.1 f 

fl1 0 . 

6K6CT * 42 , 

VIDEO OMIT 130 

63 
A . 0 

355 0 25 0 

l III C AUTIONNOTER  

1 6CD6C 6.3 
I [uC HAS SIS - SEE y C I EAS Al 

D- * 2 5.5 r ` •.C. 

I JOINING EXPLANATION *,,,,,, * I5Sv", 

HORIZONTAL 
! SCANNING OUTPUT 0 .160 vo.m 

I 

22 Y 

* 24 0 

- - 

**- 0.0 • vOom 

116 

4A116 
GEYER A.G.C. 

P -3.0v 

60 

110Y 

: 1:%ev 

125 Y o 
* 130u 

* 0.02`,”0" 

111 

J 

220 
* 24u 

310 i 

290 . 

260 

130 

150' 

6.3 

* -10v 1111 

o 12A117 
SYNC. CLIPPER 

o PHASE SPLITTER _ - _ 

45 f 
5.5 c 

O 

0 -0.35 
*- 0.45 

o 

0.3' 

200m 
6vurr, 

33,an 

2,gyn 

22"n 
37VVIS 

111 

6S4 
VEIT. SCANNING OUTPUT 

ve T 

0 6.0 
A.C. 

vil 

CAL5 
DETECTOR 

D.C. RESTORER 

6AL5 
HORII, A.F.C. 

PHASE DETECTOR 

115 

14BP4 OR 144 
PICTURE TINE 

355 

6.3 

385vm 
37$"m 
425'vr" 
460 0" 
425"°° 
490"n 

O 

6.3 
A.C. * 225vurn 

ii 

o ,) 
MIXER-OSC. 

29vn.' 
* 120Vn, 
*80vAnm 

-11,8svurrn 

32Y" 

* 130vr, 
*esvArm 

o 
ru 

.1-40vM 
- -2Sv•mm 

W_45 VO 
--TOvurrn 

."-7SV urn 

&MGT 
VERT. LOCKING OSC. 

6.3 0 

Fle 

6A16 
I.F. AMP. 

170 

170 

A • C • 

355 

6.3 

370 

84 

ee• 

72 
*et 

6AC5 011 
6105 OR 8C86 6 3 

x.c. 
R.F. AMP. 

6.3 0 

6AU6 
3rd IF. AMP. 

o 111 

68561 
185 RECTIFIER 

5.0 
171 

'1370 5114G RECTIFIER 

1.1 

6.3 
A. C . 0 

o 

106 106 

*los *103 

17 

6A16 
IsI IF. AMP. 

o 
P-0.35 

O 

O 

6.3 
A. C. 

o 

6.3 

* -3 

*- 244 

*- 7. TN 

*- 6.2 6 

Ore r 
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REPAIR DATA FOR 508805 RF TUNER UNIT 
All replacement parts for the RF Tuner Unit are included in the complete receiver parts list. 

This RF Tuner Unit consists of an RF amplifier stage ( using SAGS, 6BC5, 
or 6CB6 tube) and a mixer-oscillator stage ( using 616 tube). Channel 
selection is accomplished by rotation of a turret assembly having 2 sets 
of snap-in coils for each of the 12 channels. The tuner also incorprates 
a Fine Tuning control. 

508805 

COMPLETE 

R.F. TUNER UNIT 

Antenna Coils for each channel consist of a center-tapped primary and 
an RF amp. grid winding (secondary). The individual RF-Oscillc or Coils 
include an RF amplifier plate section. a mixer grid section and an 
oscillator winding. Signal output horn the mixer stage is coupled to 
the IF amplifiers through the input IF coil located on the tuner unit. 

SERVICE PRECAUTIONS 

SUBJECT PRECAUTIONS 

ELECTRICAL 
COMPONENTS 

The high frequencies used in the RF section of a television receiver make it necessary that considerable care be exercised 
in servicing the tuner. Lead dress and location cf components are very critical at these frequencies. 

When replacing parts, it is important to use components of identical electrical characteristics and physical size. Always 
reconnect the replacement item in the same location and position in the tuner as the oi.ginal component. 

TUBES Replacement of tubes in the Tuner Unit may cause slight detuning of RF circuits due to inherent differences in inter-
electrode capacitances. When replacing tubes (especially V6, 6)6 mixer-oscillator tube) make suie that Fine Tuning con-
trol will tune in telavision stations at approximately the middle of its range. It may be necessary to change the setting of 
the individual oscillator coil slugs for some channels to accomplish this. 

CHANNEL COILS 
AND SLUGS 

Chaanel Coils must be handled with care. Do not disturb coil windings. If an oscillator slug "falls into'' its coil form dur-
ing adjustment, remove the Channel Coil from the turret assembly and lift the Slug Retaining Spring aside. By tapping the 
coil form it should be possible to make the slug move toward the end so that its threads will be engaged by the Slug Re-
taining Spring when that spring is returned to its normal position. 

FINE TUNING 
CONTROL 

Rubbing of the bakelite Fine Tuning Cam against the Fine Tuning Condenser Plate is intentional in order to avoid vibra-
lion with resulting microphonics. However, the Fine Tuning Cam should not rub or contact the small circular plate located 
on the body of the tuner. 

REMOVAL AND REPLACEMENT OF PARTS 

ITEM PROCEDURE 

RF TUNER UNIT To remove the Tuner Unit from receiver chassis, proceed as follows: 

1. Remove metal plate which covers side of RF Tuner Unit nearest edge of chassis This plate is held in place by two 
screws at side of chassis. 

2. Remove channel selector dial lamp socket. 

3. Remove support bracket which positions front of Tuner Unit and also remove screws which held tuner to rear 
support bracket. 

4. Disconnect the leads from the tuner to the main chassis. See illustration on Page 21,22 (circuit diagram page) show-
ing tuner connections. 

After the Tuner Unit is replaced, make sure that channel selector dial lamp socket is correctly positioned so that channel 
selector knob will be properly illuminated. 

CHANNEL COILS Insert a screwdriver blade between Coil Retainer Spring and the end of the Tuner Turret. Twist the blade to pull spring 
away from the molded body of Channel Coil. Lift this end of coil body upward and remove individual coil assembly 
from tuner. 

When replacing Channel Coils, be sure they are reinstalled in their , correct positions. Coil numbers should increase con-
secutively in a counter-clockwise direction when tuner is viewed from the front. 

If all the Channel Coils have been removed from the Tuner Turret, rotate turret until flat surface on end of tuner shaft 
points down. Install #3 Channel Coils into bottom position on turret. Then follow the correct sequence indicated above 
to replace other coils. 

MODELS 9109-A, 
910 -B 

ITEM PROCEDURE 

TUNER TURRET 
ASSEMBLY 

To remove turret from RF Tuner Unit, proceed as follows: 

1. Remove tuner from receiver chassis. 

2. Remove rear Turret Shaft Retaining Spring by disengaging straight end of spring from projection on tuner. 

3. Remove Fine Tuning Condenser ¿late from front of Tuner Unit. This plate forms one side of Fine Tuning control 
condenser and is held in place by one screw. 

1. Slide Fine Tuning Cam and Brass Shaft off of main Channel Selector Shaft. 

5. Remove Contactor Washer Spring and Fiber Spacer Washer from Channel Selector Shaft. 

6. Remove Shaft Retaining Spring at front of tuner by disengaging straight end of spring from projection on case. 

7. Remove turret assembly from case. 

To replace turret, reverse the above procedure. Tooth on bakelite Fine Tuning Cam should point downward during assem-
bly so that it does not become locked between the stops on the Fin, Tuning Condenser Plate. 

STATOR CONTACT 
ASSEMBLY 

To remove this assembly, proceed as follows: 

I. Remove the two screws at the front and rear of the Stator Contact Assembly. 

2. Unsolder all electrical connections to contact plate. 

3. Unsolder live soldered joints between Stator Contact Assembly and Tuner Unit. 

4. Contact Assembly may now be withdrawn tram case. 

To reinstall this assembly: 

1. Place Stator Contact Assembly in position and replace, but do not tighten, the two screws at the front and rear of 
the assembly. 

2. Remove 3 consecutive pairs of Channel Coils from the turret (for example, the antenna and rf-osc. coils for channels 
#5, 6 and 7). 

3. Position Tuner Turret so that the edges of the next highest Channel Coils (in this case, the coils for channel #8) just 
pass the row of Il contacts on the Stator Contact Assembly. 

1. Adjust position of the Stator Contact Assembly so that there are a few thousandths of an inch spacing between the 
contacts on the contact plate and the molded body of the Channel Coils. 

5. The Contact Assembly is now correctly positioned and screws at front and rear may be tightened. 

6. Solder Stator Contact Assembly to tuner frame at same points that were used previously. 

7. Make all electrical connections to contact plate. 

II. Replace Channel Coils. 

507984 
STATOR CONTACT 

ASSEMBLY 

508709 

DETENT SPRING 

508708 

DETENT ROLLER 

508707 

TUNER TURRET ONLY 

(LESS COILS) 

FINE TUNING 

CONDENSER 

PLATE 

508437 
FINE TUNING 

SHAFT á CAM 

 o 

507967 

507965 

507986 

SLUG 

507990 SEE ADJOINING TABLE FOR PART 
SPRING NUMBERS OF INDIVIDUAL COILS 

CHANNEL 
NUMBER 

ANTENNA 

COIL 
PART 

NUMBER 

RF & OSC 

COIL 
PART 

NUMBER 

2 507952 507972 

3 507953 507973 

4 507954 507974 

5 507955 507975 

6 507956 507976 

7 507957 507977 

8 507958 507978 

9 507959 507979 

10 507960 507980 

II 507981 507981 

12 507962 507982 

13 507983 507983 

2
1
3
N
a
V
M
-
1
.
2
1
V
M
d
I
S
 

©John F. Rider 



ALIGNMENT PROCEDURE 

MODELS 9109-A FL 9109-B 
Alignment of all RF and IF tuned circuits in this receiver may be 
accomplished by utilizing the procedures described in the follow-
ing charts. 

SEQUENCE OF ALIGNMENT: These procedures should preferably 
be applied in the order in which they are presented, however, 
alignment of the Sound Channel or IF Channel may be accom-
plished individually if desired. 

The RF Amplifier and Mixer alignment may also be accomplished 
independent of Sound or IF Channel alignment, but oscillator cali-
bration can only be done after IF Channel has been correctly 
aligned. Proper IF band pass characteristic is necessary for 
Oscillator alignment as results of RF circuit tuning are observed 
by means of an oscilloscope connected to the output of the 
detector stage. 

REMOVAL OF CHASSIS: The receiver chassis must be removed 
from the cabinet in order to accomplish alignment of all tuned 
circuits as there are adjustment points located on the underside 
of the unit. 

This can be accomplished by first removing all knobs and dis-
connecting the receiver "built-in" antenna and speaker. The chas-
sis may then be removed by releasing the hold-down screws located 
on the underside of the cabinet. 

Removal of the cabinet back automatically opens an interlock to 
disconnect the receiver power cord, therefore, an auxiliary power 
cord assembly will be required when aligning this receiver. This 
cord may be ordered from Stewart-Warner by requesting Part 
#507699. Do not attempt to supply power to the receiver by using 
any other device. 

CAUTION 

The picture tube is highly evacuated and if 
broken, glass fragments will be violently ex-
pelled. Handle with care, using safety gog-
gles and gloves. Avoid contact with high 
voltage terminal at side of tube even after it 
has been disconnected from the receiver— 
this precaution is necessary as inner and 
outer coatings on the tube form a capacitor 
which may carry a high voltage charge for 
an extended period of time after disconnec-
tion from the receiver. 

The metal plate which covers the side of the RF tuner unit must 
be removed for IF alignment as IF signal injection is accomplished 
at a terminal located behind this plate (see Fig. 4). That plate 
must be replaced when RF alignment is undertaken. 

INSTRUMENTS: The following instruments will be required as 
signal sources and output indicators during the alignment process. 
Since accurate alignment of a television receiver is heavily de-
pendent upon the performance of your instruments, it is imperative. 
that they meet the essential specifications described here. 

STANDARD SIGNAL GENERATOR to provide unmodulated 
ipure RF) signals at the following frequencies. Maximum out-
put on all ranges should be at least . 1 volt with provision for 
attenuation as desired. This instrument must have good Ire. 
quency stability und be accurately calibrated. Generators 
which incorporate a separate crystal controlled oscillator and 
heterodyne circuit are self calibrating and therefore capable 
of providing the accuracy of frequency calibration required 
for television circuit alignment 

a IF Frequencies: 

4.5 Mc. Sound Channel 
22.25 Mc. Sound IF marker 
22.4 Mc. 1st IF Trap Coil 
22.8 Mc. 3rd IF Trap Coil 
23.5 Mc. 1st and 3rd IF stages 
24.5 Mc. 4th IF stage 
26.3 Mc. Converter and 2nd IF stages 
26.75 Mc. Picture IF marker 

b. RF Frequencies: 

54 to 88 Mc. 
174 to 216 Mc. 

2 RF SWEEP GENERATOR to provide frequency modulated sig-
nals at the following frequencies: 

20 to 30 Mc. with 10 Mc. sweep width. 
54 to 88 Mc. with 10 Mc. sweep width. 
174 to 216 Mc. with 10 Mc sweep width. 

Output adjustable with at least . 1 volt maximum. 

Output should be " flat" (no amplitude variation) for ail set-
tings of the sweep width control. 

Provision for connection of generator sweep modulating volt-
age to horizontal deflection system of an oscilloscope. 

Provision for blanking the output signal on each return 
sweep so that oscillogram will not show retrace. 

3. CATHODE RAY OSCILLOSCOPE, preferably a unit with verti-
cal amplifier having wide range frequency response and low 
capacity pick-up probe. 

4. VACUUM TUBE VOLTMETER. The lowest voltage range of this 
instrument should preferably permit a 1.0 volt reading to be 
indicated at not less than one third of full scale deflection. 

INSTRUMENT CONNECTIONS: The method of connection, including 
details of matching and coupling networks, for instruments used 
in this alignment procedure is given in several illustrations on sub-
sequent pages. Specific instructions for each instrument application 
will be found in various sections of the alignment charts. 

GENERAL INSTRUCTIONS: When aligning IF and RF circuits it is 
necessary to apply a fixed bias voltage to the AGC system of the 
receiver. This fixed bias is obtained by using a 3 volt battery and 
connecting it as described in Fig. 14. 

IMPORTANT 

When observing the receiver band pass characteristic on an oscilloscope, it is exceedingly im-
portant to avoid distortion of that characteristic which would occur when using a large input 

signal from the sweep generator or standard generator (marker signal). Always set attenucrtor 
on sweep generator so that the reading on the vacuum tube voltmeter does not exceed one 
volt (when meter is connected from high side of video detector load resistor, symbol 139, to re-

ceiver chassis). Standard generator output should also be attenuated so that marker signal 
does not pull or tear the band pass characteristic as shown on the 'scope. 

SOUND CHANNEL ALIGNMENT PROCEDURE 
I Short antenna terminals together with a jumper wire. 

2 Set receiver Channel Selector to any inactive television channel: 
other controls may be left at any desired setting. 

3 No special aligning tool is requited to adjust the cores in the Sound 

IF and discriminator transformers. The blade of a small screw-
driver will fit the slot in these cores, however, the screwdriver 

should be of a non-metallic or insulated type to prevent detuning 

when inserted in the transformer can. 

STANDARD SIGNAL 
GENERATOR 

CONNEC-
TIONS 

FREQUENCY 

VTVM 
CONNECTIONS 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 
OR SLUG 

TYPE OF ADJUSTMENT 
AND OUTPUT INDICATION 

Connect as 
shown in Fig. 1. 

4.5 MC. 
unmodulated 

IMPORTANT 
This signal 
must be accu-
rate within 1/4 
of F, of 4.5 Mc. 
Check genera-
tor calibration 
against a crys-
tal controlled 
signal source by 
'Zero beating" 
( heterodyning ) 
with harmonics 
of the crystal 
frequency. 

Connect as shown in 
Fig. 2. 

A " swishing" sound may 
be heard in the speaker 
during Sound Channel 
Alignment. This spurious 
oscillation is caused by 
horizontal sweep voltage 
being picked up in the 
audio system thru stray 
coupling of instrument 
leads; it should be disre-
garded as it will have no 
effect on alignment of the 
sound channel. 

Discriminator 
Secondary 

Adjust for maximum reading 
on VTVM. 

#2 

Discriminator 
Primary 

Adjust for maximum reading 
on VTVM. 

#3 
2nd Sound IF 
Secondary 

Adjust for maximum reading 
on VTVM. 

#4 
2nd Sound IF 

Primary 

Adjust for maximum reading 
on VTVM. 

#5 
1st Sound IF 
Secondary 

Adjust for maximum reading 
on VTVM. 

#8 
1st Sound IF 
Primary 

Adjust for maximum reading 
on VT VM. 

Same as 
above. 

Same as 
above. 

Connect as shown 
in Fig. 3. 

Same as 
above. 

#1 
Discriminator 
Secondary 

Note that as slug #1 is rotated, 
a point will be found where the 
voltmeter will swing rather sharp-
ly from a positive to a negative 
reading or vice versa. The cor-
rect salting of slug #1 is obtained 
when the meter reads zero as 
the slug is moved thru this point. 

REDUCTION OF INTERCARRIER 
Slight "dynamic" unbalance of the discriminator secondary can em-

phasize intercarrier buzz due to incomplete amplitude modulation re-

jection. Therefore it is vitally important to obtain an accurate setting 

of the discriminator secondary slug under actual reception conditions. 

Disconnect all instruments and then connect an antenna to the receiver 

BUZZ 
to obtain program reception from a local station. If intercarrier buzz 
is prominent, a slight readjustment of the discriminator secondary 

slug (# 1) should be made to obtain ,the "dip" point for the buzzing 

sound. Note that program sound will be clear and free from distortion 

at this point. Buzz should now be at an acceptable minimum if station 

transmission is not at fault. 

IF CHANNEL ALIGNMENT PROCEDURE 
I. A special aligning tool designed to fit the stems on adjustable 

cores of the IF coils ( see points 8, 9, 10 and 11 in Fig. 13) is avail-
able and may be obtained from Stewart-Warner by requesting IF 
Alignment Tool #507479. 

2. Turn receiver Channel Selector to television channel #12 and short 
antenna terminals together with a jumper wire. 

3. Remove metal plate which covers side of RF tuner unit nearest edge 
of chassis. This plate is held in place by two screws on the side 
of the chassis. 

4. Connect a 3 volt battery to the receiver AGC system so that nega-
tive terminal of battery connects to the AGC line and positive terminal 
of battery connects to receiver chassis. See Fig. 14 for convenient 
point of connection. 

5. Note location of IF Trap Coils # 12 and # 13 by referring to Fig. 14. 
Before undertaking the alignment of any of the IF stages, Trap Coils 
#12 and # 13 must be detuned so that they do not resonate in the IF 
pass band. Detuning is accomplished by merely compressing the 
windings so that they are closely spaced. Failure to detune the Trap 
Coils can cause the IF system to become regenerative, tliv•.by pre-
venting alignment. 

6. If the IF channel is badly misaligned and two or more immediately 
adjoining IF stages are tuned to the same frequency, oscillation may 
occur. Such oscillation shows up as a voltage across the video 
deti.,:tor load resistor, symbol 139, and is indicated by the VTVM 
that is connected to this point during alignment. It should be noted 
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INSTRUMENT CONNECTIONS 

FOR 

SOUND CHANNEL ALIGNMENT 

STANDARD 

SIGNAL GEN. 

SET TO 4.5 MC. 

NO MODULATION e  
(PURE R.F.) 

.01 
MFD. 

'ABU 
IIITECTM 

.1 

Wee. 

GROUND TO 

RECEIVER CHASSIS 

FIG. 1 

Generator Connections 
for Sound Channel 

Alignment 

USE 10,000 OHM 

ISOLATING 

RESISTOR IN 

SERIES WITH 

METER PROBE. 

'TI 
ar1 tams 

MO MGM -WU. LW 

GROUND TO 

RECEIVER CHASSIS 

FIG. 2 

VTVM Connections 
for Sound IF Alignment 

ST8 
II Mae 

WM MINI -WOW UP 

asK: 

USE 10,000 OHM 

ISOLATING s  

RESISTOR IN 

SERIES WITH 

METER PROBE. 

VTVM Connections 
for Sound Discriminator 

Alignment FIG. 3 

INSTRUMENT CONNECTIONS 

FOR 

IF CHANNEL ALIGNMENT 

STANDARD 
SIGNAL GEN. 
(SUPPLIES 

MARKER SIGNAL) 

GROUND TO 
TUNER FRAME 

SWEEP 
GENERATOR 

«IMO 

330 
MMF 

GROUND TO 
TUNER FRAME TERMINAL FOR Ist SWITCH CONTACT. 

THIS CORRESPONDS TO POINT 0 ON 
CIRCUIT DIAGRAM. 

FIG. 4 

Generator Connections 
for IF Channel Alignment 

USE 10,000 OHM ISOLATING 
RESISTOR IN SERIES WITH 

METER ANO OSCILLOSCOPE PROBES. 

v.T.v.M. 

GROUND TO 
RECEIVER CHASSIS 

PLACE 10 00 MAIM. CONDENSER 
ACROSS 'SCOPE TERMINALS 

AS AN R.F. FILTER. •—•I 

V 
GROUND TO 

RECEIVER CHASSIS 

OSCILLOSCOPE 

 • 

FIG. 5 

VTVM and Oscilloscope Connections 
for IF Channel Alignment 

IF CHANNEL ALIGNMENT PROCEDURE 
that voltage due to IF oscillation is unaffected by strength of signal 

from the generator. 

Where IF oscillation is encountered, it is generally possible to correct 

the condition by detuning the IF coils in different directions. If that 

does not have the desired effect, increase fixed bias on AGC line by 

using a 41/2 volt battery instead of the 3 volt battery referred to in 

instruction #4. After stopping the oscillation in this manner it will 

then be possible to align all IF stages using the following procedure, 

however, the AGC bias battery must be changed back to 3 volts when 

using the oscilloscope to observe band pass characteristic. Once all 

stages have been aligned using the 41/2 volt bias, the IF channel 

should be stable with reduced bias. 

MODELS 9109 - 
9109-B 

STANDARD SIGNAL 

GENERATOR 
SWEEP GENERATOR 

CONNEC- FREQUENCY 
TIONS 

CONNEC- FREQ. 
TIONS 

VTVM OSCILLOSCOPE 

CONNECTIONS CONNECTIONS 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUST-

MENT AND OUTPUT 
INDICATION 

Connect as 
shown in 26.3 MC. 
Fig. 4. 

Use a 330 
Mmt. iso-
lating con-
denser and 
connect as 
shown in 
Fig. 4 but 
keep power 
switch 
turned off 
during this 
step. 

Connect as shown 
in Fig. 5. 

Not used. 

#7 
Converter 

plate 
coil 

Adjust for maximum 
reading on VTVM. 

#8 
2nd IF. 

Adjust tor maximum 
reading on VTVM 

Same as 24.5 b4(:. above. 
Same as 
above. 

Same as 
above. 

Not used. # 9 
4th 1.F. 

Adjust for maximum 
reading on VTVM. 

Same as 215 Mc 
above. 

Same as 
above. 

Same as 
above. 

Not used. 

*10 
1st I.F. 

Adjust for maximum 
reading on VTVM. 

#11 
3rd I.F. 

Adjust for maximum 
reading on VTVM. 

Same as 22.4 MC. above. 
Same as 
above. 

Same as 
above. Not used. 

#12 
1st IF Trap 

Coil 

Adjust the spacing of 
the Trap Coil wind-
ings for MINIMUM 
reading on VTVM. 

Some as 22.8 MC. 
above. 

Same as 
above. 

Same as 
above. 

Not used. 

>13 
3rd IF Trap 

Coil. 

Adjust the spacing of 
the Trap Coil wind• 
ings for MINIMUM 
reading on VTVM. 

Same 09 26.75 MC. 
above. 

With con-
nections 
made as 
shown in 
Fig. 4, turn 
on this gen-
erator and 
set controls 
for opera-
tion as spec-
ified In 
next col-
umn. 

25 MC. 
Sweeping 
-± 5 Mc. 

Same as 
above. 

Connect as 
shown in Fig. 5 

IMPORTANT: 

1 Adjust output 
attenuator on 
sweep generator 
so that reading 
on VTVM is ap-
proximately one 
volt. 

2.Setattenuator 
on standard sig-
nal generator so 
that marker sig-
nal does not dis-
tort the pattern 
on the oscillo-
scope. 

3. Be sure that a 
3 volt battery 
is connected to 
AGC lin• as 
specified in In-
struction #4 at 
the head of this 
chart. Do not use 
a battery of any 
other voltage. 

The IF band pass characteristic now 
displayed on the 'scope should be 
compared with the curve shown in 
Fig. 6. If top of curve is not prop-
erly shaped. make a slight readjust• 
ment of slug #9. Should that adjust-
ment fail to yield the desired result. 
then note whether the curve has a 
peak on the high or low frequency 
side. Slugs #7 and #13 control high 
frequency response ( 26.3 Mc.) and 
slugs #10 and = 11 affect the low 
frequency response (23.5 Mc.): by 
making a small change in the set-
tings of the high or low frequency 
slugs. it will be possible to obtain 
correct band pass curve. 

20 

40 , 

60 

BO/ 

loot 

FREQUENCY 
22 24 26 213 Mc 

30% 

26.75 FIG. 6 

1 F 
RESPONSE 
CURVE 

The 26.75 Mc. picture IF carrier mark-
er should now appear at the 30% 
amplitude position on side of the 
band pass characteristic (see Fig. 6). 
If position of the marker appears too 
high or too low, slight readjustment 
of slugs #7, 8 and 9 is required. 

Sanie as 22.25 MC 
above. 

Soule as 
above. 

Same as 
above. 

Same as 
above. 

Same as 
above. 

Same as 
above. 

Adjust the vertical gain control on 
the scope in order to magnify the 
sound portion of the response curve. 
The 22.25 Mc. sound IF carrier mark-
er should appear at the position indi-
cated in Fig. 6. It the position of the 
sound marker is incorrect, readjust 
winding spacing of Trap Coils #12 
and # 13. 
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RF CHANNEL ALIGNMENT PROCEDURE 
1. Replace metal plate which covers exposed terminal aide of RF 

tuner unit. This plate was previously removed for IF channel 

alignment. 

2. Connect a 3 volt battery to the receiver AGC system so that 
negative terminal of battery connects to AGC line and positive 
terminal of battery connects to receiver chassis. (See Fig. 14 for 
convenient point of connection.) 

STANDARD SIGNAL 
GENERATOR 

SWEEP GENERATOR 
VTVM 

CONNECTIONS 
OSCILLOSCOPE 
CONNECTIONS 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 
OR SLUG 

TYPE OF ADJUST-
MENT AND OUTPUT 

INDICATION CONNEC-' 
TIONS 

FREQUENCY 
CONNEC- 
TIONS 

FREQ. 

RF AMPLIFIER AND MIXER ALIGNMENT 

Conned me 
shown in 
Fig. lO. 

•209.75 MC. 
1205.25 MC. 

Connect as 
shown In 
Fig. 10 and 
set controls 
for. ,sw.**.k 
width of ,v 
Mc. en tele. 
vision chan- 
nil sp•ci- 
bed in the> 
next col- 
umn. 

CHANNEL 
#12 

Not used. Connect cm 
shown in Fig. 11. 

Set Channel Selec- 
tor to #12 

#14 
Waxer Grid. 

Adjust these trimmers 
to obtain properly 
shaped RF band pass 
characteristic as 
shown in Fig. 7. Use 
Mixer Grid trimmer 
#14 and RF Ampli. 
fier Plato trimmer 
en to obtain correct 
amplitude of charac-
teristic in vicinity of 
picture and sound 
carrier markers. Then 
adjust RF Amp. Grid 
trimmer # 16 to equal. 

ire overall amplitude. 
Repeat adjustment of 
trimmers to be sure 
correct response has 
been obtained. 

IMPORTANT: When 
adjusting trimmers 
#14, 15 and 16 it will 
be noted that the 
band pass character-
istic can be broad-
ened by sacrificing 
amplitude. It is un-
desirable to overly 
broaden the curve as 
that would result in a 
loss of sensitivity. 

IMPORTANT: 
Keep output of 
standard signal 
gener at or at a 

level that provides 
a readable marker 
but does not dis- 
tort the curve that 
is being observed 
on the scope. 

# 15 
RF Amp. 
Plate, 

# 16 
RF Amp. 

Grid, 

Some as 
above. 

•215.75 MC. 
1211.2$ MC. 

Same as 
above. 

CHANNEL 
#13 

Not used. Saine as 
above. 

Set Channel Selec- 
for to # 13 

The RF 
the other 
now be 
the settings 
16. Adjust 
and marker 
on the 
serving 
carrier 

20-

40 - 
60 

60 
100 
x 

Band 
channels 
response 
sary, 
to compensate 
channel 
channel 
changes 
#14, 

band pass characteristic of 
television channels should 

checked without disturbing 
of trimmers # I4, 15 and 
the RF sweep generator 
generator for operation 

other television channels, ob-
position of both the sound 
and picture carrier markers. 

MC. 
EACH DIVISION . I MC. 

•203.75 MC. 
1199.25 MC. 

CHANNEL 
#11 

Set Channel Set«. 
tor to #11 

•197.75 MC. 
1193.25 MC. 

CHANNEL 
#10 

Set Channel Setae- 
for to # 10 

*111.75 MC. 
1187.25 MC. 

CHANNEL 
#9 

Set Channel Selec-
tor to #9 

•185.75 MC. 
1111.25 MC. 

CHANNEL 
#8 

Set Channel Selec-
for to #8 

TYPICAL 
Rf RESPONSE 

- CURVE 

• 
. FIG. 7 
t PIX SOUND 

pass characteristic of these 
should cOnform to the RF 
curve in Fig. 7. If neces-

a compromise may be obtained 
for small variations in 

response by returning to 
#12 and making slight 
in the settings of trimmers 

15 and 16. 

•179.75 MC. 
:17515 N0. 

CHANNEL 
#7 

Set Channel Settle- 
tor to #7 

* 87.75 NC. 
: 83.25 MC. 

CHANNEL 
#8 

Set Channel Wee- 
tor to #6 

• 111.75 MC. 
1 77.25 MC. 

CHANNEL 
#5 

Set Channel Pelee. 
for to #5 

• 71.75 MC. 
I 87.25 MC. 

CHANNEL 
#4 

Set Channel Seen. 
tor to #4 

• 85.75 MC. 
1 81.25 MC. 

CHANNEL 
#3 

Set Channel Selec. 
for to #3 

• 59.75 MC. 
1 55.25 MC. 

CHANNEL 
#2 

Set Channel Bel«. 
for to #2 

Sound Carrier Marker 
¿Picture Carrier Marker 

FIG. 8 
Front view of 

RF Tuner Unit 

(Continued on next page) 

FINE TUNING SHAFT 

CHANNEL SELECTOR SHAFT 

FINE TUNING CAM 
This cam must be set 
to position shown when 

adjusting oscillator slug. 

OSCILLATOR TRIMMER 

MIXER GRID TRIMMER 

OSCILLATOR COIL TUNING 

SLUG FOR CHANNEL IN USE; 

Slugs for coils of other channels 

become accessible thru 
same opening as Channel 
Selector(and Tuner Turret) 
is rotated. 

STANDARD 
GENERATOR 

SIGNAL 
SWEEP GENERATOR 

VTVM 
CONNECTIONS 

OSCILLOSCOPE 
CONNECTIONS 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 
OR SLUG 

TYPE OF ADJUST-
MENT AND OUTPUT 

INDICATION • CONNEC- 'FREQUENCY 
TIONS 

CONNEC- 
TIONS 

FREQ. I 

OSCILLATOR ALIGNMENT 

1 IMPORTANT: Before undertaking oscillator alignment be sure IF 2. During oscillator alignment, it is necessary to set the Fine Tuning 
circuits are correctly aligned for band pass characteristic illus- control so that the tooth on the bakelite line tuning cam points 
trated "n Fig. 6. downward (correct position for this control is shown in Fig. 8). 

a 

Set Channel Selec- 
tor to # 12 
- 

Be sure that Fine 

Adjust height of Oscil-
lator trimmer # 17 to 
be approximately 3/0" 
from the top of trim-
mer screw to the top 
surface of RF tuner 
unit (see Fig. 8). 

Connect as 
shown in 
Fig. 10 and 

Tuning control has 
been properly p 
sitioned )tooth on o-
the cam pointing 
down-see Fig. 8). 

NOTE: Before making 
the following adjust. 
ment, advance the 
vertical gain control 
on the 'scope in order 
to magnify the sound 
portion of the re. 
sponse curve. 

Then, use a non-
metallic screwdriver 

During this step 
and thru-out all 
succeeding steps 
it is necessary to: 

Connect as 
shown in 
Fig 10 . . 

•209.75 MC. 
1205.25 MC. 

set controls 
for sweep 
.vidth of 10 
Mc. on tele- 

CHANNEL 
#12 

Connect as 
shown in Fig. 12 

Connect as 
shown in Fig. 12 

I. Keep output of 
sweep generator 
at a level that 

does not allow  

-17 
Oscillator 

to adjust channel e12 
oscillator slug (acces . 
sible thru hole on 
front of RF Tuner Unit 

vision chan- 
nel speci- 
tied in the 
next col- 
iimn. 

reading on 
VTVM to exceed 

on• volt, 
2. Keep output of 
standard signal 
generator at a 
level that pro- 
vides a readable 
marker but does 
not distort the 
curve that is be- 
Mg observed on 
the scope. 

--see Fig. 8) and shift 
response curve so that 
sound carrier marker 
is located at the posi-
tion indicated in Fig. 
9. 

Now, reduce gain con. 
trol setting of »scope 
to restore pattern 
to normal amplitude 
and observe position 
of picture carrier 
marker. This marker 
should appear at the 
35% amplitude posi-
tion on the low fre-
quency side of the 
characteristic curve 
(see Fig. 9). 

•215.75 MC. CHANNEL Set Channel Selec. Adjust the RF sweep generator and 
1211.25 MC. #13 ter to :.-.13 marker generator for operation on 

the other television channels; set 

*203.75 MC. CHANNEL Set Channel Selec. marker generator to sound carrier 

1199.25 MC. en for to # 11 frequency. After 
Selector to corresponding 

setting Channel 
channel, 

adjust oscillator slug thru hole on 

•197.75 MC. CHANNEL Set Channel Selec. Iront of ill- Tuner Unit ( see Fig. 8). 

1193.25 MC. #I0 tor to el() This permits response curve to be 
shifted so that sound carrier marker 

•191.73 MC. CHANNEL Set Channel Selec 
1187.25 MC. #9 tor to es EACH DIVISION=1 MC. 

-0.' 

*185.75 MC. CHANNEL Set Channel Selec- 20 35% 
S 

1181.25 MC. #8 for to # 13 
40. 

PI X 
Some as •179.75 MC. Same as CHANNEL Same as Same as Set Channel Selec- 60 
above. 1175.25 MC. above. #7 above, above. tor to #7 

80 SOUND 
• 87.75 MC. CHANNEL Set Channel Selec. 100 FIG. 9 
I 8125 MC. #8 tor to #6 x TYPICAL 

OVERALL RESPONSE 
• 81.75 MC. CHANNEL Set Channel Selec- CURVE 
/ 77.25 MC. #5 tor to es 

will appear at the position indicated 
in Fig 9. The picture carrier marker 

• 71.75 MC. CHANNEL Set Channel Selec- for the corresponding channel should 
: 87.25 MC. #4 tor to #4 then appear at the 35% amplitude 

position on the opposite side of the 
band pass characteristic curve. 

• 65.75 MC. CHANNEL Set Channel Selec-
t 61.25 MC. #3 tor to #3 

NOTE: Make 
tuning control 

sure that cam on fine 
shaft remains properly 

positioned during this step ttooth on 

• 59.75 MC. CHANNEL Set Channel Selec- the cam pointing downward--see 

1 55.25 MC. #2 tor to e2 Fig. 8). 

II an oscillator slug -fa Is into its coil form during adjustment, re. sible to make he slug move toward the end so that its threads will 
move the Channel Coil from the turret assembly and lift the Slug be engaged by the Slug Retaining Spring when that spring is re. 
Retaining Spring aside. By tapping the coil form it should be pos- turned to its normal position. 

If an unsatisfactory overall response is obtained for a particular (1, attempt to obtain a better compromise for RF response on all 
channel, observe RF Amp. and Mixer response curve for that chan. channels by realigning RF Amp. and Mixer circuits, or (21 try replac-
ne) as described on page 31.) If characteristic does riot con- ing Antenna. RF and Oscillator coils for the particular channels. 
form reasonably well with the typical curve shown in Fig. 7, then, 

•Sound Carrier Marker 
:Picture Carrier Marker 
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STANDARD 
SIGNAL GEN. 
(SUPPLIES e  COUPLE LOOSELY- DO NOT MME 

MARKER SIGNA ELECTRICAL CONTACT- MERELY TWIST 
INSULATED WIRES TO FORM TWO TURNS. MIXER GRID 

TRIMMER 

Ut 

120.n. GROUND TO CHASSIS 

SWEEP GENERATOR 
WITH SO OHM 
UNBALANCED   

OUTPUT CABLE 

Mete 

FIG. 10 
Generator Connections 

for RF Channel Alignment 

USE 10.000 OHM ISOLATING 
RESISTOR IN SERIES WITH 

METER PROBE. 

c=e 

GROUND TO 
RECEIVER CHASSIS 

PLACE 1000 MMFD. CONDENSER 
ACROSS 'SCOPE TERMINALS 

AS AN R.F. FILTER. 

ANTENNA 
TERMINALS 

FIG. 11 
Oscilloscope Connections 

for RF Amp. and Mixer Alignment 

USE 10,000 OMM ISOLATING 
RESISTOR IN SERIES WITH 

METER AND OSCILLOSCOPE PROBES. 

r 

4t 

1 V.T.V.M. 
• 

GROUND TO 
RECEIVER CHASSIS 

PLACE 1000 AIMFD. CONDENSER 
ACROSS 'SCOPE TERMINALS 

AS AN R.F. FILTER. --Os ril--AtOSCILLOSCOPE 

 e 

GROUND TO 
RECEIVER CHASSIS 

FIG. 12 
VTVM and Oscilloscope Connections 

for Oscillator Alignment 

263 
MC. 

OSCILLATOR 
TRIMMER 

o 

23.5 
MC. MC. 

R F. AMP. 
LATE TRIMMER 

24.5 

4.5 
MC. 

SOUND 
DISCRIMINATOR 
SECONDARY 

4.5 MC. o 

WIDTH CONTROL s g 
located in high ed 
voltage compartment 

FIG. 13 TOP VIEW OF CHASSIS 

I SOUND 
DISCRIMINATOR 

PRIMARY 
45 MC. 

HORIZ. 
DRIVE 

FIG. 14 

R.F. 
TUNER UNIT 

Ist IF. TRAP COL 
22.4 MC. 

3tcl IF. TRAP COIL 
22.8 MC. 

AOC CONNECTION POINT 
Connect negative terminal of 3 volt 
battery to this point for IF and RE 
alignment: positive battery terminal 
connects to receiver chassis 

SLUG FOR HOW. LOCK COIL 
«host for horizontal syncrronzation 
of picture with hold control set to 
center of its range. 

BOTTOM VIEW OF CHASSIS 
NOTICE: Some parts listed below have special characteristics. 

Do not use substitutes for replacement purposes. 

DIA-
GRAM 
NO. 

PART 
NO. DESCRIPTION 

CONDENSERS 

11 513001 Condenser-ceramic 2.2 Mmfd. 500 volt  

12-A,B 508061 Condenser-ceramic 51 Mmfd. (part of 1st sound I.F  
transformer)   

110. ss Mock Moues. 

Dmr-a, r• ro,,ma 

R r Olsen STARES sr Stools 

ITS ;TS ra 
_Its • «sty Kt` ; ; 

wale 

OSC 

vs 
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T•10 3110 U 

OW ) 

«MOOR 

SO:ZO 1.1 

SOUND STARES 

ra 
sm. 

SOIRD ir 

Vs 

ye 

DIA-
GRAM PART 
NO. NO. DESCRIPTION 

13 513013 Condenser-Ceramic 5000 Mmfd. 450 volt  
16 513013 Condenser-ceramic 5000 Mmfd. 450 volt  

18-A,B 508061 Condenser-ceramic 51 Mmfd. ( part of 1st sound I.F. 
transformer)   

19 513013 Condenser-ceramic 5000 Mmfd. 450 volt  

21 513433 Condenser-ceramic 47 Mmfd. :t10% 500 volt (Torn-
poroture compensating)   

23 513013 Condenser-ceramic 5000 Mmfd. 450 volt  
25 513009 Condenser-ceramic 1000 Mmfd. 500 volt  

26-A 507321 Condenser-ceramic 110 Mmfd. (part of discriminator 
transformer)   

27 512527 Condenser-mica 220 Mmfd. :!--10% 500 volt  

29 513010 Condenser-ceramic 1500 Mmfd. 350 volt  

30 512027 Condenser-.05 Mfd. 200 volt  

32 512007 Condenser-.005 Mfd. 600 volt  

34 512007 Condenser-.005 Mfd. 600 volt  

36 505174 Condenser-electrolytic 10 Mid. 150 volt  

41 513010 Condenser-ceramic 1500 Mmfd. 350 volt  

42 502547 Condenser-electrolytic 4 Mfd. 150 volt  

4.4 502527 Condenser-electrolytic 50 Mfd. 25 volt  

46 504719 Condenser--electrolytic 4 Mfd. 450 volt  

48 512003 Condenser-.002 Mfd. 600 volt   

52-A,B,C....508072 Condenser-electrolytic 
A-40 Mfd. 450 volt} 
B-40 Mfd. 450 volt   
C-40 Mfd. 450 volt 

54 508324 Condenser-trimmer 4-70 Mmfd  

509064 Condenser-trimmer 3-9 Mmfd. (used only in chassis 
69J which do not have Condenser 70)  

507968 Condenser-trimmer 0.5-3 Mmfd. (used only in chassis 
t. which have Condenser 70)  

70 513432 Condenser-ceramic 5 Mmfd. ± 10% 500 volt (Tem-
perature compensating) (used in some chassis; see 
note under Condenser 69)  

71 513439 Condenser-ceramic 120 Mmfd. ± 5% 500 volt (Tern-
perature compensating)   

86 507968 Condenser-trimmer 0.5-3 Mmfd  

87 513442 Condenser-ceramic 10 Mmfd. ± 10% 500 volt (Tem-
perature compensating)   

es  • Condenser 3-5 Mmfd. (Fine Tuning)  

89 5134.40 Condenser-ceramic 100 Mmfd. ± 10% 500 volt (Tern-
perature compensating)   

92 507968 Condenser-trimmer 0.5-3 Mmfd  

93 513441 Condenser-ceramic 20 Mmfd. ± 10% 500 volt (Tem-
perature compensating)   

94 509063 Condenser-trimmer 0.5-3 Mmfd  

97 513009 Condenser-ceramic 1000 Mmfd. 500 volt  
100 513009 Condenser-ceramic 1000 Mmfd. 500 volt  

105 512532 Condenser-mica 240 Mmfd. -± 5% 500 volt  

106 513009 Condenser-ceramic 1000 Mmfd. 500 volt  
109 513016 Condenser-ceramic 82 Mmfd. ± 10% 500 volt  

112  513009 Condenser-ceramic 1000 Mmfd. 500 volt  

114  513009 Condenser-ceramic 1000 Mmfd. 500 volt  

117 513016 Condenser-ceramic 82 Mmfd. ± 10% 500 volt  

120  513009 Condenser-ceramic 1000 Mmfd. 500 volt  

122 513009 Condenser-ceramic 1000 Mmfd. 500 volt  

126  513016 Condenser-ceramic 82 Mmfd. -± 10% 500 volt  

127-B 505858 Condenser-ceramic 250 Mmfd. 450 volt; (part of 
Audio Coupling Unit)   

127-C 505858 Condenser-ceramic .005 Mfd. 450 volt; (part of 
Audio Coupling Unit)  

129 508682 Condenser-electrolytic 100 Mfd. 50 volt  

133 513009 Condenser-ceramic 1000 Mmfd. 500 volt  

136  513433 Condenser-ceramic 47 Mmfd. -L- 10% 500 volt (Tem-
perature compensating)   

138  513432 Condenser-ceramic 5 Mmfd. :L.- 10% 500 volt (Tem-
perature compensating)   

140  512045 Condenser-. 25 Mfd. ± 10% 200 volt  

145  512027 Condenser-.05 Mfd. 200 volt  

148  512045 Condenser-.25 Mfd. ± 10% 200 volt  

150  513003 Condenser-ceramic 100 Mmfd. 500 volt  
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DIA-
GRAM PART 
NO. NO. 

vial SCAR Yalle.M11,..11.1 

A 

DESCRIPTION 

154  512033 Condenser-. 1 Mfd. 200 volt 

157 512027 Condenser-.05 Mfd. 200 .............. -..--.- ....... 

167, 168  512031 Condenser-.05 Mfd. 600 volt 

174 512019 Condenser-.02 Mfd. 600 volt 
175 512031 Condenser-.05 Mfd. 600 volt 

176 513018 Condenser-ceramic 220 Mmfd. 500 volt 

183 513013 Condenser-mica 56 Mmfd. ± 10% 500 volt. 
187 512045 Condenser-.25 Mfd. ± 10% 200 volt  

192, 193 513009 Condenser-ceramic 1000 Mmfd. 500 volt. 

196 512013 Condenser-.01 Mfd. 600 volt  

199 513013 Condenser-ceramic 5000 Mmfd. 450 
201 512027 Condenser-.05 Mfd. 200 volt  

204 512531 Condenser-mica 3300 Mmfd. ± 5% 500 volt  

205 513007 Condenser-ceramic 330 Mmfd. 500 volt  

210 512535 Condenser-mica 390 Mmfd. ± 10% 500 volt   
211 512536 Condenser-mica 270 Mmfd. ± 10% 500 volt........ 

212 508071 Condenser-trimmer 10-160 Mmfd. (Horizontal Drive 
Control)   

217 508684 Condenser-electrolytic 5 Mfd. 50 volt  

219 512031 Condenser-.05 Mfd. 600 volt  

512538 Condenser-mica 3.3 Mmfd. ± 15% 1500 volt (used 
223 J in "Uncoded" chassis)   

513435 Condenser-ceramic 15 Mmfd. ± 5% 500 volt (Tern-
t compensating) ( used in "Series A" chassis) 

224 508680 Condenser-electrolytic 10 Mfd. 600 volt  

227 512031 Condenser-.05 Mfd. 600 volt  

230 513024 Condenser-ceramic 500 Mmfd. 20,000 volt  
232  512031 Condenser-.05 Mfd. 600 volt  

235 512031 Condenser-.05 Mfd. 600 volt  

236 512037 Condenser- .1 Mfd. 600 volt  

237,238 512255 Condenser-.01 Mfd. 400 volt  

240 513013 Condenser-ceramic 5000 Mmfd. 450 volt  

242, 243 ...513009 Condenser-ceramic 1000 Mmfd. 500 volt  

245, 246 .. 513009 Condenser-ceramic 1000 Mmfd. 500 volt.- .......... 

249-A,B 508073 Condenser-electrolytic 
A-2r Mfd. 300 volt   
8-6C Mfd. 300 volt 

250  513018 Condenser-ceramic 220 Mmfd. 500 volt  

251 513009 Condenser-ceramic 1000 Mmfd. 500 volt  

256  513009 Condenser-ceramic 1000 Mmfd. 500 volt  

258 513009 Condenser-ceramic 1000 Mmfd. 500 volt  

260  513013 Condenser-ceramic 5000 Mmfd. 450 volt  

262-A  508062 Condenser-ceramic .01 Mfd. 450 volt (port of 
Integrator Unit)   

262-C 508062 Condenser-ceramic 2000 Mmfd. 450 volt (part of 
Integrator Unit)   

262-E   508062 Condenser-ceramic 5000 Mmfd. 450 volt (part of 
Integrator Unit)   

ohn 
JC

.F
 

r Rid
e 



DIA- 
GRAM PART 
NO. NO. DESCRIPTION 

DIA- 
GRAM PART 
NO. NO. DESCRIPTION 

DIA-
GRAM PART 
NO. NO. DESCRIPTION 

CABINET PARTS 

508855 Bock for cabinet; Model 9109-A ( less cord)  
3-62-G  508062 Condenser-ceramic 5000 Mmfd. 450 volt (part of 206 510139 Resistor-carbon 1500 Ohms 2= 10% 1/2 watt  80  507979 Coil-R.F. and osc.; Channel #9  

power 

508857 Back for cobinet; Model 9109-8 power cord)  
Integrator Unit)   

264 512533 Condenser-mica 4700 Mmfd. -i- 5% 1000 vol   
207 510172 Resistor-carbon 100,000 Ohms 2-- 10% 1/2  watt  

209 310180 Resistor-carbon 270,000 Ohms r..-- 10% 1/2 watt  
81 507980 Coil-R.F, and etc.; Channel # 10  

82 507981 Coil-R.F, and osc.; Channel # 11  

.(less 

507783 Bottom plate for Model 9109-B  

508640 Cabinet for Model 9109-A  
273 512308 Condenser-.05 Mfd. -±- 10% 600 volt  213 510184 Resistor-carbon 470,000 Ohms -± 10% 1/2 watt  

83 507982 Coil-R.F, and osc.; Channel #12______  508720 Cabinet for Model 9109-8  
274  512037 Condenser-. 1 Mfd. 600 volt  

279 512532 Condenser-mica 240 Mmfd. :.... 5% 500 volt  
215 510116 Resistor- carbon 68 Ohms 1/2 watt  

510317 Resistor-carbon 82 Ohms 2-. 10% 2 watt (used in 
84 507983 Coil-R.F. and ose.; Channel # 13  507930 Call letter tabs   

425  513010 Condenser-ceramic 1500 Mmfd. 350 volt  "Uncoded" chassis)   507986 Slug for osc. coil fi ne tuning odiustment  508159 Escutcheon-control panel   

429  512003 Condenser-.002 Mfd. 600 volt   
218  

510716 Resistor-wire wound 220 Ohms -± 10% 5 watt (used 98 f 509061 Coil-converter plate (IF.) ...  -.... 
508852 Glass window   

430 513435 Condenser-ceramic 15 Mmfd. -2: 5% 500 volt (Tem-
in " Series A" chassis)   1 509062 Slug core for converter plate coil  502563 Knob-built-in antenna   

perature compensating) ( used in "Series A" chassis) 510358 Resistor--carbon 15,000 Ohms 2: 10% 2 watt (used 103 507567 Coil-lit 1.9. trap  507916 Knob-Channel Selector   

431 513444 Condenser-ceramic 10 Mmfd. 72: 5% 500 volt  220  in " Uncoded" chassis)   
510356 Resistor-carbon 12,000 Ohms ±- 10% 2 watt (used 107 f 507343 Coil-lst video I.F. ( less slug) ..   508205 Kitob -Duinmy   

432   .512542 Condenser-mica 120 Mmfd, 2.- 10% 500 volt  in "Scale: A" chassis)   1 507337 Slug core for lit video I.E. coil  507918 Knob for any control except Channel Selector and finis 

226  51025.4 Resistor-carbon 10,000 Ohms 2z 10% 1 wat   115 1 1 507343 Coil-2nd video I.F. ( less slug)  
507357 Slug core for 2nd video I.F. coil  

Tuning   

507917 Knob-TV Fine Tuning  - . - . .  

RUMORS 
228 510725 Resistor--carbon 3.3 Ohms ±-- 10% 1/2 watt (used in 

"Uncoded" chassis)   
229 510195 Resistor-carbon 4.7 Meg. 1/2 watt  

125 1.507343 Coll-3rd video I.F. ( less slug)  
1,507357 Slug core for 3rd video I.F. coil  

508853 Mask for picture tuba .......................... _ ...... ___________ 

508854 Name plate for Model 9109-A (Royal De luxe 14)  
14 510117 Resistor-carbon 82 Ohms r..._- 10% V2 watt  

231 510391 Resistor-carbon 1 Meg. 2 wat  128 507367 Coil-choke   ... . 508858 Name plate for Model 9109-15 (Super Deluxe 14)  
17 510137 Resistor-carbon 1000 Ohms 1/2  watt  

20 510185 Resistor-carbon 470,000 Ohms 1/2  watt  

22 510117 Resistor-carbon 82 Ohms -± 10% 1/2 watt  

234  510187 Resistor-carbon 680,000 Ohms -± 10% I/2 watt  

247 510319 Resistor-carbon 100 Ohms 2 watt  

252  510726 Resistor-wire wound 850 Ohms 5 watt  

f.507.591 Coil-4th video I.F. assembly ( includes condenser 136 
134  and choke coil 137)  

1507357 Slug sere foe 4th video 1.1'. cell  

508621 Rubber gasket between mask and picture tube  

162163 Terminal strip for TV antenna connection  

18796 Screw-#10 x 1"; mounts chassis  
74  510137 Resistor -carbon 1000 OhmS I/2 watt  

28 510160 Resistor-carbon 22,000 Ohms .2-- 10% 1/2  watt  
262.8  508062 Resistor-carbon 22,000 Ohms 1/5 watt ( part of Inte- 

orator Unit)   

137  507367 Coil-choke   

143 507374 Coil-peaking  -  
162016 Shaft and mounting plate for Dummy knob  

MISCELLANEOUS 
31 510170 Resistor-carbon 68,000 Ohms 1/2 watt  262-D 508062 Resistor-carbon 8200 Ohms 1/5 watt (part of Intro- 152 507374 Coil- peaking   

35 510197 Resistor-carbon 10 Meg. 1/2 watt  grater Unit)   161 508069 Coil-peaking   301270 Base for mounting electrolytic condenser  
38 510163 Resistor-carbon 33,000 Ohms -± 10% V2 watt  262-F 508062 Resistor-carbon 8200 Ohms 1/5 watt (port of Into- 163 508070 Coil-peaking   508829 Bracket base for support of yoke and focus coil ( left 

39, 40 510159 Resistor-carbon 18,000 Ohms :..._ 10% 1/2 watt  
orator Unit)   181  509035 Coil-focus   hand)   

45 510227 Resistor-carbon 330 Ohms -±- 10% 1 watt  265 510721 Resister-carbon 1.5 Meg. -± 5% 1/2 watt  184 508675 Yoke-picture tube deflection  508830 Bracket base for support of yoke and focus coil (right 

47 510153 Resistor-carbon 8200 Ohms -±- 10% 1/2  watt  267 510172 Resistor-carbon 100,000 Ohms 2: 10% 1/2 watt  202  J 508077 Coil-Horizontal Lock ( less slug)  hand)   

50 510140 Resistor-carbon 1500 Ohms 1/2  watt  268 510196 Resistor-carbon 6.8 Meg. 1/2  watt...  1 507429 Slug core for Horizontal Lock coil  508613 Bracket for deflection yoke mounting  

67 510167 Resistor-carbon 47,000 Ohms 1/2 watt  269 510738 Resistor-carbon 1.2 Meg. ± 10% V2 watt  508883 Transformer-horizontal sweep (used in "Uncoded" 508081 Bracket for mounting R.F. tuner (front)  

68 510147 Resistor-carbon 3900 Ohms ± 10% 1/2  watt  272 ..  510151 Resistor-carbon 6800 Ohms ±- 10% 1/2 watt  222chassis)   
  509055  Transformer- horizontal sweep (used in "Series A" 

508082 Bracket for mounting R.F. tuner (rear)  

72 510143 Resistor-carbon 2200 Ohms 1/2 watt  275 510193 Resistor-carbon 2.2 Meg. 1/2 watt  chassis)   
508832 Bracket-tubs support (bottom front) (less rubber 

85 ..... 510155 Resistor-carbon 10,000 Ohms 1/2  watt  

90 .... 510149 Resistor-carbon 4700 Ohms V2 watt  

276 510338 Resistor-carbon 1200 Ohms Lt 10% 2 watt  

357 510179 Resistor-carbon 220,000 Ohms V2 watt  
I/2 

225 J. 508667 Coil-Width ( includes slug and clip)  
t 508784 Slug core for Width co il  

Rod)   
508834 Bracket ("U" shaped) for support of yoke and focus 

cell   
91 510179 Resistor-carbon 220,000 Ohms 1/2  watt  362 510136 Resistor-carbon 1000 Ohms -± 10% watt - 233  f 162190 Coil-Horizontal Linearity ( includes slug and clip)  

507930 Call letter tabs   
95 510155 Resistor-carbon 10,000 Ohms 1/2  watt  1 507429 Slug core for Horizontal Linearity  

239  508702 Transformer-power   508806 Centering magnet assembly   
96 510149 Resistor-carbon 4700 Ohms 1/2  watt  

CONTROLS 
se 508681 Clip for mounting electrolytic condenser #224.-- .... 

99 510158 Resistor-corbon 15,000 Ohms 1/2 watt  241 507586 Coil--choke   

101.  510148 Resistor-carbon 4700 Ohms .,.._- 10% 1/2 watt  33-A,8 508054 Volume control ( 1 Meg.) ( with switch).   
244 507587 Coil-choke   
248 507584 Coil-choke   

508683 Clip for mounting electrolytic condenser #129  

508715 Clip for mounting fuse holder  
102  510137 Resistor-carbon 1000 Ohms V2 watt  54 508324 Built-in Antenna Tuning Condenser (4-70 Mmfd(  253  508341 Choke filter   500245 Clip for mounting N.V. condenser  
104 510122 Resistor-carbon 150 Ohms 1/2 watt  88  • Fine Tuning condenser (3-5 Mmfd.)  

254 507584 Coil-choke   505101 Clip for mounting 1.9. sound transformer  
108  510137 Resistor-carbon 1000 Ohms 1/2 watt  160 508055 Contrant potentiometer (3000 Ohms --t 10% 2 w.)  255  507970 Coil-choke   507339 Clip for mounting video converter plate, lst video IF., 
110  510153 Resistor-carbon 8200. Ohms -± 10% 1/2  watt  

Ill .... 510137 Resistor-corbon Icoo Ohms 1/2 watt  
173 508054 Brightness potentiometer ( 50,000 Ohms)  

180 508057 Focus potentiometer ($500 Ohms 2: 10% 4 watt)  
257 507971 Coil-chok e   2nd video 1.9., 3rd video IF., Horizontal Lock or  

Horizontal Linearity coil   

113  510119 Resistor-carbon 100 Ohms 1/2 watt  202  1 508077 Horizontal Lock coil ( less slug)  
259 507586 Coil-choke   

video 507592 Clip for mounting 4th vid I.F. coil  
116  510137 Resistor-carbon 1000 Ohms 1/2  watt  1.507429 Slug core for Horizontal Lock coil  

263 508076 Transformer-vertical blocking oscillator  

271 507567 Coil-3rd I.F. trap   
507286 Connector for H.V. terminal of picture tube  

118  510148 Resistor-carbon 4700 Ohms 2_- 10% 1/2  watt  208 508056 Horizontal Hold potentiometer (50,000 Ohms)  
278 $08674 Transformer-vertical output   508714 Fuse holder   

119.  510137 Resistor-carbon 1000 Ohms 1/2  watt  

121  510120 Resistor-carbon 120 Ohms 2: 10% 1/2 watt  

212 508071 Horizontal Drive trimmer condenser ( 10-160 Mmfd).... 
•  225 1 508667 Width coil ( includes slug and clip) OTHER ELECTRICAL PARTS 

508623 Grounding spring for coating on picture tube  
1 

508603 Ion trap   
123  510153 Resistor-carbon 8200 Ohms -± 10% V2 watt  

-c 124  510137 Resistor-carbon 1000 Ohms 1/2 watt  

127-A 505858 Resistor-carbon 470,000 Ohms 1/5 watt; (Part of 

1 508784 Slug core for W idth coil   
233   1 162190 Horizontal Linearity coil ( includes slug and clip)  

'1.507429 Slug core for Horizontal LinearHy coil  

508174 Speaker-P.M. Dynamic (6" x 9); Model 9109-A  51 I " 
L 508157 Speaker-P.M. Dynamic (e), Model 9109-8  

53 508325 Built-in antenna ( includes condenser 54)  

1 
508617 Nut-for retaining focus coil mounting plate  

1 
508864 Plate--mounts focus coil   

Audio Coupling Unit)  • 

127-D  505858 Resistor-carbon 470,000 Ohms 1/5 watt; ( part of 

266  508051 Vertical Hold potentiometer ( I Meg.)  
270 508052 Height potentiometer (2.5 Meg.)  

127 505858 Audio coupling unit 
A-Resistor-carbon 470,000 Ohms 1/5 watt 

509089 Plate-mounts horizontal sweep transformer (used in 
"Series A" chassis)   

Audio Coupling Unit)  277 508053 Vertical Linearity potentiometer (6000 Ohms)  B-Condenser-ceramic 250 Mmfd. 450 volt 508878 Plug for focus coil leads  

130  510119 Resistor-carbon 100 Ohms 1/2  watt  COILS AND TRANSFORMERS C-Condenser--ceramic .005 Mfd. 450 volt t 507699 Power cord assembly ( includes plugs at both ends)  

131 .  510713 Resistor-carbon 3000 Ohms ±-- 5% 2 watt   
D-Resistor-carbon 470,000 Ohms 1/5 watt J 507361 Rubber corer for H.V. terminal connector  

132 510153 Resistor-carbon 8200 Ohms .±- 10% 1/2  watt  

135  510137 Resistor-carbon 1000 Ohms 1/2  watt  

139    510151 Resistor-carbon 6800 Ohms rt 10% V2 watt  

141 ... 510254 Resistor-carbon 10,000 Ohms 2: 10% 1 watt  

12  508061 Transformer-lst TV sound I.F. (includes condensers 
I2-A and 12-B)  

15 . 507373 Coil-choke   

18   . 508061 Transformer-2nd TV sound I.F. (includes condensers 
I8-A and 18-5)  

221 . ... 508713 Fuse for horizontal sweep circuit 1/4 Amp. '150 volt  

261  118921 Lamp-TV Channel Lite (Mazda #47) 6-8 V. 150 Ma... 

262-A to G 508062 Integrator coupling unit 
A-Condenser-ceramic .01 Mfd. 450 volt 
8-Resistor-- carbon 22,000 Ohms 1/5 watt 

508619 Rubber spacer on picture tube support bracket  

507793 Rubber spacer support between flared neck of picture 
tube and yoke bracket   

18796 Screw-#10 x 1"; mounts chassis  

142  510253 Resistor 8200 Ohms 2...- 10% 1 C-Condenser-ceramic 2000 Mmfd. 450 volt 170182 Screw--# 10-32 x 11/2"; retains tub* support strap.... -carbon watt  

144  510166 Resistor-carbon 47,000 Ohms -± 10% 1/2 watt  

146  510164 Resistor-carbon 33,000 Ohms 1/2  watt  

147 510155 Resistor-carbon 10,000 Ohms là watt  26  

' 507321 Transformer-TV sound discriminator ( includes con- 
denser 26-A)   

508438 Slug core (5,16" dia. x 3/8" long) for primary of TV 
sound discriminator trans  

508894 Slug core ( 1/4" dia. e V2" long) for priniary of TV 

D-Resistor-corbon 8200 Ohms 1/5 watt 
E-Condenser-ceramic 5000 Mmfd. 450 volt 
F-Resistor-carbon 8200 Ohms 1/5 watt 
0-Condenser--ceramic 5000 Mmfd. 450 volt 

162138 Shield-H.V. supply (front sec tion ) ..   

508088 Shield--H.V. supply ( rear section)  
507357 Slug core for 1st, 2nd, 3rd or 4th video I.F. coil  

149 . 510150 Resistor-carbon 5600 Ohms -±. 10% V2 watt  i sound discriminator trans.   
508439 Slug core ( 5/16" dia. x Wes " long) for secondary of TV 

MECHANICAL PARTS OF R.F. TUNER 
(for 

507429 Slug core for Horizontal Lock or Horizontal Linearity 
coil 

151  510173 Resistor-carbon 100,000 Ohms 1/2 watt  sound discriminator trans  
electrical parts see preceding classified 

listings of condensers, resistors and coils) 508438 Slug rare ( i's" dia. x 3/8" long) for primary of TV 
153   510150 Resistor-carbon 5600 Ohms 2.- 10% 1/2  watt  1508894 Slug core ( 1/4 " dig. x 1/2 " long) for secondary of TV sound discriminator transformer   

155 510191 Resistor-carbon I Meg. V2 watt  sound discriminator trans.   
508805 R.F. Unit complete with coils and tubes   508894 Slug core ( 1/4" dia. X 1/2" long) for primary of TV 

156 ...... 510356 Resistor-carbon 12,000 Ohms *±- 10% 2 watt  
37 507373 Coil-choke   

508081 Bracket for mtg. tuner ( front)  sound discriminator transformer   

158 510191 Resistor-carbon 1 Meg. 1/2 wa tt  

159 510126 Resistor-carbon 270 Ohms 2...- 10% 1/2  watt  

49 505912 Transformer-sound output   

508805 R.F. Unit complete with coils and tubes  
508082 Bracket for mtg. tuner ( rear)  

508437 Fine Tuning cam and brass shaft  

508439 Slug core ( A" dia. x 2/4" long) for secondary of TV 
sound discriminator transformer   

55 507952 Coil-antenna; Channel #2  508894 Slug core ( 1/4 " dia. x V2 " long) for secondary of TV 
162 . 510723 Resistor-carbon 12,000 Ohms 2-- 5% V2 watt  508708 Roller-cletent   sound discriminator transformer   
164, 165 510339 Resistor-carbon 1500 Ohms -± 10% 2 watt   56  507953 Coil-antenna; Channel #3  507989 Shield-tube; miniature fits solid ring type clip)  508784 Slug core for Width coil   
166  510156 Resistor-carbon 12,000 Ohms -± 10% 1/2  watt   57 507954 Coil-antenna; Channel #4  505367 Shield-tube; miniature ( fits wing type clip)   

508049 Socket and cable assembly for picture tube  
169  510173 Resistor-carbon 100,0130 Ohms 1/2 watt  58 . 507955 Coil-antenna; Channel #5  509062 Slug core for converter plate coil   

508156 Socket and mounting bracket for TV Channel Lite  
170 . 510191 Resistor-carbon 1 Meg. 1/2  watt   59 507956 Coil-antenna; Channel #6  507986 Slug for. osc. coil fine tuning adjustment  162038 Socket assembly for 183CT/8016 tube ( includes corona 
171 . 510171 Resistor-carbon 82,000 Ohms -± 10% 1/2 watt 60 507957 Coil-antenna; Channel #7  507987 Socket-miniature (for 616) ( includes solid ring type ring and mounting frame)   
172  510161 Resistor-carbon 22,000 Ohms 1/2 watt  61  507958 Coil-antenna; Channel #8  

clip for shield) .   
508879 Socket for focus coil leads   

177  510143 Resistor-carbon 2200 Ohms V2 watt  62 507959 Coil-antenna; Channel #9  509065 Socket-miniature ( for 6.16) ( includes wing type clip 
for shield.508086 Socket for mounting H.V. condenser #230  

178 510157 Resistor-carbon 15,000 Ohms It.- 10% V2 watt  

±-- 
63 507960 Coil-antenna; Channel # 10  507988 Socket-miniature (for 6AG5) (includes solid ring type 507932 Socket-male, power cord interlock  

182   510332 Resistor-carbon 560 Ohms 10% 2 watt   64 ... 507961 Coil-antenna; Channel # 11  clip for shield)   507364 Socket-miniature (7 pin)  -  
185, 186 510132 Resistor-carbon 560 Ohms -± 10% V2 watt  

65 507962 Coil-ontenno; Channel # 12  509066 Socket-miniature ( for 6AG5) ( includes wing type clip 50804.4 Socket-miniature (9 pin)   
(88  510180 Resistor-carbon 270,000 Ohms ±- 10% V2 watt  

66  507963 Coil-antenna; Channel # 13  for shield)   508703 Socket-octal   
189  510181 Resistor-carbon 330,000 Ohms -.2:-. 10% 1/2 watt  

2 73 50797 Coil-R.F. and osc.; Channel #2  507966 Spring contactor washer (on front turret shaft)  508514 Spring- retains H.V. lead   
190, 191 510739 Resistor-carbon 1800 Ohms -± 5% 1/2 watt  

194, 195 510172 Resistor-carbon 100,000 Ohms .-± 10% V2 watt  

197 .... 510162 Resistor-carbon 27,000 Ohms -±- 10% V2 watt  

74 507973 Coil-R.F. and osc.; Channel #3  

75 507974 Coil-R.F. and osc. ; Channel #4  

76 507975 Coil-R.F, 

$008709 Spring-detent   

507990 Spring-retains osc, fine tuning slug   

507967 Spring-turret shaft retaining  

508608 Spring-tension for focus coil mounting  

509034 Strap for picture tube support ( includes rubber pod)  

170851 Wing nut-#5-40; for mounting focus coil to plate  
198 510195 Resistor-carbon 4.7 Meg. 1/2  watt  and osc.; Channel #5  

507984 Stator contact assembly ( includes 1 l contacts and 170195 Wing nut-#8-32; for yoke and focus coil mounting.. 
200 . 510185 Resistor-carbon 470,000 Ohms V2 watt  77  507976 Coil-R.F. and osc.; Channel #6  metal frames) .   

170817 Wing screw-#10-24; for height adj. of yoke and MODELS 9109 
203  510150 Resistor-carbon 5600 Ohms .-± 10% 1/2 watt  78 ..507977 Coil-R.F. and osc.; Channel #7  508707 Tuner turret and shcft assembly ( less coils)  focus coil   

79 .507978 Coil-R.F. and osc.; Channel B.   507965 Washer, fiber spacer tturret shaft)  170741 Wing screw-# 10-32; for yoke mounting • -A, 9109-6 

©John F. Rider 



PRODUCTION CHANGES 
The following tabulation furnishes complete details on 

changes which occurred during production. Sequence of these 
changes is indicated by coding in alphabetical order; that is, 

"SERIES A" "SERIES B", etc., stamped on back surface of 

chassis. 

The circuit shown on this page applies to "series A" Chassis. 

CHANGE 
DESIGNATION 
STAMPED ON 
CHASSIS 

DESCRIPTION OF CHANGE 

UNCODED INITIAL PRODUCTION—All uncoded chassis utilized a hori• 
zontal scanning output circuit as shown below. Conversion of 
this circuit arrangement to the type used in "Series A" chassis 
(illustrated in complete wiring diagram) was undertaken so as 
to permit use of a Horizontal Sweep Transformer produced by 
a different supplier. 

Identification of the two alternate type Sweep Transformers 
can be accomplished by means of the two illustrations at the 
bottom of this page. 

It should be understood that there is no performance advantage 
of a "Series A" chassis over an "Uncoded" chassis—the sweep 
circuit and associated transformer in either chassis performs 
equally well. 

111.1.11•111 
UM, 

11 
i 

',UMW 
MYM 

à 

e, 
1•78 

OM UM. 

•-zreel". 
s, 

— 

• 

CAUTION—Note that a type 6BQ6GT output tube must be used 
with the sweep transformer incorporated in "Uncoded" chassis 
and a type 6CD6G output tube must be used with the alternate 
type transformer in "Series A" chassis. Do not attempt indis-
criminate substitution of these tubes—it is vitally important to 
use the correct output tube and sweep transformer combination. 

SERIES "A" The differences between chassis containing the "Series A" 

coding and the "Uncoded" chassis described above are solely 

concerned with the use of an alternate type horizontal sweep 

output transformer and power output tube (see preceding ex-

planation). Details on these differences are as follows: 

Output Tube 

Horizontal 
Sweep Trans-

former 

Resistor 218 

ICondenser 219 

"UNCODED" 

6BQ6T 

Part # 508883 

82 Ohms 2 watt. 

Low potential 
side grounded. 

"SERIES A" 

6CD6G 

Part # 509055 

220 Ohms, wire 
wound S watt. 

Low potential aide 
connected to cathode 

of V20. 

Resistor 220 

Condenser 223 

Condenser 430 

Resistor 228 

Yoke Connection 

15.000 Ohms 
2 watt. 

3.3 Mmfd.: one termi-
nal connects to termi-
nal 8 of Horizontal 
Sweep Transformer 
and other terminal 
connects to junction 
of Resistors 213 and 

215. 

Not used. 

3.3 Ohms. 

Terminal 1 of deflec-
tion yoke connects to 
terminal 8 of Hori-
zontal Sweep Trans-

former, 

12,000 Ohms 
2 watt. 

15 Mmfd.; one termi. 
nal connects to termi-
nal 5 of Horizontal 
Sweep Transformer 
and other terminal is 
in series with con-

denser 430. 

Connected in series 
with condenser 223 
and other terminal 
connects to junction 
of Resistors 213 and 

215. 

Not used. Pin 7 (fila-
ment) of V21 IB3GT/ 
8016 connects directly 
to filament winding 
of Horizontal Sweep 

Transformer. 

Terminal 1 of deflec-
tion yoke connects to 
terminal 5 of Hori-
zontal Sweep Trans-

former. • 

TO FILAMENT 
OF IB3GT/8016 

53 
BUILT—IN ANTENNA 

54 
4-70 

MME. 

508883 
HORIZONTAL SWEEP TRANSFORMER 

(Has molded powdered iron core) 

508805 R.F. TUNER ASSEMBLY 

1 

1 a_.1 

I O ri °  1 tusbn 0000 teeçl 
ANTENNA COILS 66 
TFIRLI 66 FOR CHANNELS 

3 TO .2 ARE WIRED 
IN THE SAME MANNER 
AS SHOWN HERE. 

E 

66  

-00000000 

ANT. 

TERMINALS 

67 

v 

68 
3.9k 

r ClIANIVEL 3-04 

IL -J 

n 

6A115 01 SIC5 
ot 
IF. AMP. 

2 
3 4 

71 
120 

RIME. 

85 
OR 

72 
2.21( 

R F. ANO 05C. COILS 74 
THRU 63 FOR CHANNELS 
3 TO 12 ARE WIRED 
iN THE SAME MANNER 
As SHOW HERE, 

84 

00CRP 

86 

NNE. 

J 

6.16 
MIXEI—OSC. 

1111  
87 

I MMr 

ISO V. WITH PIS. SIG. 

130 VWITHOUT PIS. SIG. 

90 
4.7k 

V 

91 
220IE 

88 

93 
20 

WAIT 

92 

MME. 

7 

6 

95 
1o« 

I d 94 

MME. 
96 
4.7IX 

431 

99 

98 

TO FILAMENT 
OF IB3GT/8016 

MODELS 9109-A, 

9109-B 

nfl 
/ 

/1 II 

0 
2 

6 

8 

509055 

HORIZONTAL SWEEP TRANSFORMER 
Has laminated iron core and entire unit is coated 

with grey Hollowax) 

432 

j-3A0 

AOC 

97 

re.j. 

• THESE PARTS DIFFER IN SOME CHASSIS; 

SEE NOTE UNDER ITEM 69 AND 70 IN 

PARTS LIST, 

AS 

AQ 

1 
ILA 

QPNMLK JHGFE 

508805 TUNER UNIT 

THESE POINTS 
CONNECT TO 
IDENTICALLY 

7)- LABELLED 
POINTS AT 
INPUT TO 

st I.F. STAGE 

©John F. Rider 
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MODEL 9113-A 

12" FIX TUBE 

INDEX 

PAGE 

ALIGNMENT INSTRUCTIONS . 42 
INSTALLATION DATA .. 35 
PARTS LIST   50 
SCHEMATIC   47,48 

PAGE 

SPECIFICATIONS   36 
TOP VIEW — TUBE LAYOUT. .   37 

TRIMMER LOCATIONS   46 
VOLTAGE MEASUREMENTS . . • 38,39 
WAVEFORMS .  47,48 

INSTALLATION INSTRUCTIONS 

CAUTION 

HIGH VOLTAGES are used in the operation of this receiver. The back cover, while in place, 
prevents accidental contact with this voltage and therefore should not be removed by anyone 
except a qualified television serviceman. 

THE HIGH VOLTAGE LEAD, which supplies 10 to 12 kilovolts to the picture tube, should be 
momentarily shorted to the chassis whenever it is disconnected for service purposes. This 
discharges the high voltage filter condenser and p ts a shock hazard when working on 
the receiver after it has been turned off. 

THE PICTURE TUBE is highly evacuated and if broken, glass fragments will be violently expelled. 
Scratching, chipping, undue pressure, or careless handling such as lifting the tube by its neck is 
dangerous and should be avoided. If it is necessary to handle the picture tube, use safety 
goggles and heavy gloves. Be sure to discharge the voltage developed across the capacitor 
formed by the inner and outer coating of the picture tube. This can be done by connecting the 
high voltage socket on the tube to the outer coating. 

AP4-114 

FINE TUNING 
CONTROL 

(outer knob) 

Use to tune re-
ceiver to desired 
station after Band 
Switch Is set to 
either -AM" zr 
-FM- position. 

AM-FM 

COARSE TUNING 

CONTROL 

Has same effect as 

"AM-FM Fine Tuning' . 

control except that 

tuning is faster 

BAND SWITCH 
(large knob) 

Set for desired type of recep-
tion. Starling from extreme 
clockwise position and turn-
ing counter-clockwise, the 
lour settings are (Televi-
sion): (Phonograph): (-AM" 
Radio): and ("FM" Radio). 

RECEIVER OPERATING CONTROLS 

ON-OFT SWITCH 
AND VOLUME CONTROL 

(small - knob) 

Use to tarn receiver on or 
off and to arbust for de-
sired sound volume. 

HORIZONTAL HOLD 
CONTROL 

Adjust so that picture is 
stationary and does not 
move horizontally or break 
up into black and white 
streaks. 

Flg. 1 

BRIGHTNESS CONTROL 

Adjust for picture brilli-

ance, Re-adiust after set-

nng "Contrast- control. 

CONTROL ADJUSTMENT PROCEDURE 
The various controls on the receiver may be divided into two classes, Oper-

ating and Pre-set. Operating controls are those which control program 
selection as well as sound and picture quality and their functions are in-
dicated in Fig. 1. 

The Pre-set controls are 
receiver is installed and 
they have been factory 
necessary to make some 
installation. 

those which require adjustment at the time the 
they rarely need attention thereafter. Although 

adjusted for optimum performance, it is usually 
fine adjustments of these controls at the time of 

There are nine Pre-set controls, four of which are located at the bock of 
the chassis (see Figure 18). Four controls are accessible by removing the 
Name Plate located directly above the Operating controls. Access to the 
"Auxiliary Fine Tuning" screw can be gained by removing the "Channel 
Selector" and " Fine Tuning" knobs. 

To gain access to the centering adjustments and ion trap, it will be neces-
sary to remove the back cover of the cabinet by first removing the built-in 
antenna tuning knob and then taking out the screws around the rim of the 
back cover. 

Removal of the cabinet back automatically opens an interlock to dis-
connect the receiver power cord. Centering and ion trap adjustments will 
require access to circuit components while the receiver is in operation, 
therefore an auxiliary power cord assembly will be needed. This cord 

may be ordered from Stewart-Warner by requesting Part # 507699. 

Operate the receiver according to the instructions given in the section of 
this manual entitled "How To Tune The Receiver" and make the following 
adjustments as required. 

1 

TELEVISION 
FINE TUNING 
CONTROL 

Use to tune in station 
after -Channel Selec-
tut is . 1 tu desired 
channel. See next 
page tor complete de-
scription of tuning 
proceddre. 

TONE CONTROL 

(small knob) 

Ad/ust for most pleasing 
tone. To increase bass 
emphasis, turn control 
counter-clockwise. 

Fig. 14— LOCATION OF PRE-SET CONTROLS 

CHANNEL 
SELECTOR 
(outer knob) 

Set knob so that de-
sired channel des-
ignation appears in 
illuminated open-
ing ( after Band 
Switch is set for 
"TV" operation). 
The. en " FInto 
Tuning" control to 
tune In station. 

CONTRAST CONTROL 

(large knob) 

Adlust to receive picture 

and obtain correct con-

trast between light and 

dark shade. 

c. 

ADJUST ION TRAP— If screen remains dark or is only dimly illumi-
nated when " Brightness" control is turned clockwise, the ion trap may 
require adjustment. 

The ion trop is located on the neck of the picture tube as shown in 
Figure 18 and consists of two magnets held in position by metal bonds. 
The magnet identified by the black band must be in the rear position. 

Rotate the entire trap assembly while sliding it back and forth 
until picture tube screen is illuminated to maximum brilliance. Reduce 

"Brightness" control setting and repeat this operation to assure accu-

rate positioning of ion trap. 

2 AUXILIARY FINE TUNING ADJUSTMENT— If it is found that the 

tuning range of the "Television Fine Tuning" control is inadequate 

to permit correct tuning of a station in its assigned channel, then ad-
justment of the " Auxiliary Fine Tuning" screw will be necessary. This 

special screw is accessible after removal of the "Channel Selector" 

and "Television Fine Tuning" knobs. They may be removed by mere-
ly pulling them forward. 

Adjustment of the " Auxiliary Fine Tuning" screw may now be under-

taken in accordance with the following procedure. 

a. Set "Channel Selector" to desired channel; then remove this knob. 

b Set "Television Fine Tuning" knob to the center of its range; then 

remove this knob. The fiat portion of the main tuning shaft (outer 

brass shaft) should now be in the uppermost position. Note the 

locution of the "Auxiliary Fine Tuning" adjustment screw on re-

ceiver chassis—see Fig. 14. 

Using a thin screwdriver (preferably non-metallic), adjust the set-

ting of "Auxiliary Fine Tuning" screw for correct tuning of the 

desired television station—CAUTION: Do not attempt to rotate 

this screw more than two full turns in either direction, as 

further rotation may release it from the thread clip within 

the tuning mechanism and the coil for that channel 
(located in R.F. Tuner Unit) would then have to be 

removed in order to restore the screw to the correct 

position. If a metal screwdriver is used, detuning occurs when 

the screwdriver is removed but it will be noted that this degree 

of detuning can now be compensated by resetting the " Fine 

Tuning" control ( brass shaft). Thus the range of the " Fine Tun-

ing" control (after knob is replaced on the shaft) will be ade-

quate to tune in the station. 

d. This completes the adjustment of the " Auxiliary Fine Tuning" screw 

for one channel Identical screws are provided on each channel 

and they ore all accessible thru the some opening in the tuning 

mechanism as each successively moves into position when the 

"Channel Selector" knob is rotated. 

3. HORIZONTAL HOLD—Should the picture appear to move horizon-

tally across the screen or break up into a series of light and dark 

streaks as shown in Figure 3, adjust the "Horizontal Hold" control 

until the picture remains stationary. 

4. 

5. 

If this control must be rotated to the end of its range for proper 

"locking" action, then it will be necessary to reset the position of the 

"Horizontal Lock" control (see Figure 18 for location). Adjustment is 

accomplished by first setting the "Horizontal Hold" control in the 

middle of its range and then changing the setting of the "Horizontal 

Lock" control until picture locks in horizontally. 

VERTICAL HOLD—Should the picture appear to roll by in a vertical 

direction or cause mul-

tiple vertical images as 

shown in Figure 15, it 

will be necessary to 

adjust the "Vert. Hold" 

control located behind 

the Name Plate (see 

Figure 14). 

After this adjustment is 

made, reduce contrast 

until picture is barely 

visible and check set-

ting of "Vertical Hold" 

control for proper pic-

ture synchronization. 

INITIAL FOCUS—Ad-

lust the "Focus" con-

trol, located behind 

Name Plate, until pic-

ture is clearly defined. 

Fuzzy picture may also 

be due to reproduction 

of poor quality film 

when fiction is televis-

ing a motion picture. 

Incorrect tuning of re-

ceiver produces a sim-

ilar effect. Check for 

Fig. 15—VERTICAL MOVEMENT; 

ADJUST VERTICAL HOLD CONTROL 

Fig. 16—SLURRED APPEARANCE; 

ADJUST FOCUS CONTROL 

proper tuning point as described in step 7 

of section entitled "How To Tune the Receiver." 
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6. STRAIGHTENING 

TILTED RASTER— If the 

pattern should appear 

on the screen in a 

tilted position as shown 

in Figure 17, loosen 

the deflection yoke 

locking screw ( see Fig-

ure 18) and rotate the 

yoke sufficiently to cor-

rect this condition. Be 

sure to re-tighten the 

screw securely. 

The following adjustments should be made while the station is 

transmitting its circular test pattern. 

Fig. 17—TILTED PICTURE; 

ADJUST YOKE POSITION 

7 CENTERING: To center the test pattern on the screen, proceed as 

follows: 

8 

a. Make sure focus coil 

mounting plate is 

perpendicular to 

neck of picture tube 

by adjustment of 

three nuts labeled 

A in Figure 18. 

b Rotate the two mag-

nets in the center-

ing magnet assem-

bly ( see Fig. 18). 

These magnets may 

be adjusted by 

grasping the '' ears" 

attached to each 

magnet and rotat-

ing the magnets with respect to each other and with respect to the 

picture tube. Adjust the magnet position for best centering of the 

test pattern. 

c. If picture is still not centered, loosen four focus coil wing nuts 

labeled B in Fig. 18 and rotate focus coil for best centering of 

test pattern. 

Fig. 19—OFF CENTER; 

ADJUST FOCUS COIL POSITION 

d. Readjust ion trop for maximum brightness on picture tube screen 

as explained in step # 1. 

e. If picture is still not centered, position focus coil by adjusting the 

three nuts labeled A in Fig. 18. 

In event picture cannot be centered by above procedures, release 
the four wing nuts labeled D in Fig. 18 and raise or lower entire 

yoke and focus coil assembly so that focus coil can be repositioned 
vertically with respect to the tube neck. 

WIDTH — Control of 

picture size in the hori-

zontal direction is ac-

complished by means 

of the "Width" con-

trol located on the 

rear of H. V. power 

supply (see Fig. 18). 

If abnormally low line 

voltage makes it diffi-

cult to obtain sufficient 

picture width when us-

ing the "Width" con-

trol, then changing the 
setting of the "Hori-

zontal Drive" control 

may be helpful. The "Drive" control is located at the rear of the 

chassis and its sett:ng will affect horizontal linearity as well as 

picture width. Therefore, after adjusting this control for desired 

width, it may be necessary to re-adjust the " Horizontal Linearity" 

control os described in paragraph # 12. 

Fig. 20—TOO NARROW; 

ADJUST WIDTH CONTROL 

9 HEIGHT — Control of 

picture size in the 

vertical direction is ac-

complished by means 

of the " Height" con-

trol located behind the 

Name Plate. Height 

and width adjustments 

should be checked for 

all transmitting sta-

tions to be sure that 

picture properly fills 

the viewing area. It 

may be necessary to 
change the setting of the " Height" 

linearity" control is adjusted. 

10. VERTICAL LINEAR-

ITY — Improper ver-

tical linearity causes 

the circular test pat-

tern to appear con-

densed on the upper 

edge of the screen 

and extended on the 

lower edge or vice 

versa. This effect is 

illustrated in Figure 

22. Adjust for proper 

linearity by using 

"Vert. Lin." control lo-

cated behind Name 

Plate. It may be nec-

essary to readjust the 

"Height" control if an appreciable 

arity control setting. 

Fig. 21—TOO SHORT; 

ADJUST HEIGHT CONTROL 

control after the "Vertical 

Fig. 22—VERTICAL DISTORTION; 

ADJUST VERTICAL LINEARITY 

CONTROL 

change is made in the line-

11. HORIZONTAL DRIVE — The " Horizontal Drive" control located at 

rear of chassis ( see Fig. 18) should be rotated clockwise to the 

point where any white (or black) vertical lines near the left side of 

the picture are eliminated. As width and linearity of the picture are 

affected by the setting of " Horiz. Drive" control, it will be necessary 

to adjust this control in conjunction with the Horiz. Linearity and 

Width controls to obtain desired picture width and linearity. 

12. HORIZONTAL LINE-

ARITY — Improper 

horizontal linearity 

causes the circular 

test pattern to appear 

condensed on the right 

edge of the screen 

and extended on the 

left edge or vice versa. 

This effect is illustrated 

in Figure 23. Adjust 

for proper linearity by 

using " Horiz. Lin." 

control locat ed at 

rear of chassis (see 

Figure 18). In event 

that proper horizontal 
linearity cannot be obtained by adjusting 

the setting of the " Horiz. Drive" control. 

Fig. 23—HORIZONTAL DISTORTION; 

ADJUST HORIZONTAL LINEARITY 

CONTROL 

b Reposition the focus 
coil by readjusting 

the three nuts la-

beled A in Fig. 18 

to shift the coil 

forward. 

c. In event neck shad-

ing cannot be elimi-

nated by the above 

procedures, release 

the four wing nuts 
labeled D in Figure 

18 and raise or 

lower entire yoke 

and focus coil as-

sembly so that 
focus coil can be repositioned 

tube neck. 

Fig. 24 

SEMI-CIRCULAR SHADOW 

vertically with respect to the 

14. FINAL ADJUSTMENTS — Recheck settings of " Brightness," "Con-

trast" and " Focus" controls for best picture quality. 

GENERAL SPECIFICATIONS 

DIMENSIONS 

Model 

9113-A 

Height 

36 3. 

WEIGHTS ( packed) 

Model 9113-A-138 lbs. 

STRAP ASSEMBLY 

503994 

YOKE LOCKING 
WING SCREW 
Loosen this screw 
if repositioning of 
yoke is necessary 

CENTERING MAGNET 
ASSEMBLY 

508806 

this control, then change 

13. ELIMINATING SEMI-CIRCULAR SHADOW — This shadow is caused 

by the electron stream striking the neck of the tube and it can 

generally be corrected by applying one or a combination of the 

following procedures: 

a. Make sure deflection yoke is positioned as far forward as pos-

sible by loosening the three wing nuts labeled C in Fig. 18. 

©John F. Rider 

FOCUS COIL 

508994 

R.F. TUNER UNIT 

508080 

DEFLECTION YOKE 

508675 

POWER 
TRANSFORMER 

508702 

Width 

26, 

PICTURE TUBE 

12LP4A 

Depth 

20 1, 

POWER REQUIREMENTS 

117 volts 60 cycles 
Television-230 watts 
AM-FM Radio- 145 watts 

PICTURE SIZE 
Width 

Height (at widest point) 

9 11 

SPEAKER 

Type 

P M Dynarn. 

MODEL 9113-A 

Viewing Area 
{sq. inches) 

91 6 

Size V.C. Imped. 

6 x 9 32 ohms 

ANTENNA INPUT IMPEDANCE 
300 ohms—balanced to ground. 

BUILT-IN ANTENNA 
High "Q" dipole with tunable matching stub. 

R. F. TUNER 

Turret type construction; individually removable coil assemblies for all 

channels. All components are easily accessible for servicing. 

"KEYED" AUTOMATIC GAIN CONTROL 
Outstanding new development; minimizes "airplane flutter"; reduces 

contrast variation when changing from one channel to another; in-

creases immunity of sync system to external interference. 

AM-FM AM BUILT-IN 

TUNER UNIT LOOP ANTENNA 

TELEV SION 
ANTENNA 
TERMINALS 

PHONO 
INPUT 
SOCKET 

Fig. 18—CHASSIS AND PICTURE TUBE ASSEMBLY 

SPEAKER 

508174 

ION TRAP 
ASSEMBLY 

506803 
rear strap— block 

WIDTH CONTROL 

FUSE 
1/4 AMP., 250 VOLT 

Located inside High Voltage 
Power Supply Compartment 

508713 

HORIZONTAL 
DRIVE 

CONTROL 

HORIZONTAL 
LINEARITY 
CONTROL 

HORIZONTAL LOCK 
CONTROL 

for Horizontal Sync. 
"Flywheel" Circuit 

2
1
3
N
U
V
M
-
1
d
V
M
3
I
S
 



INTERMEDIATE FREQUENCIES 
AM Sound- 455 Kc. 
FM Sound- 10.7 Mc. 
TV Sound Carrier-22.25 Mc. 
Picture Carrier-26.75 Mc. 

I.F. SYSTEM 

AM—One stage ( two tuned transformers) 
FM—Two stage ( three Wiled transformers) 
TV—Four stage ( stagger tuned) for composite signal, 

and two additional stages for inter-carrier sound. 

VIDEO AMPLIFIER 
Two Stage—broad band. 

RETRACE LINE SUPPRESSOR 
Eliminates retrace lines thruout the normal range of picture brightness 

and contrast. 

FOCUS 
Magnetic 

DEFLECTION 
Magnetic 

HORIZONTAL SYNCHRONIZATION 
Automatic frequency control and " keyed" A.G.C. provide excellent 
picture stability and noise immunity. 

HIGH VOLTAGE POWER SUPPLY 
"Fly- bock" type. Completely enclosed in o shielded compartment. 

SENSITIVITY 

Antenna to Picture Tube Grid Sensitivity — To make this measure-
ment, connect negative terminal of 11/2 volt battery to A.G.C. line, and 
positive terminal of battery to chassis. Also, set Contrast control to 
maximum clockwise position. Connect on A.C. vacuum-tube voltmeter 
between picture tube grid ond ground, and place a .005 microfarad 
condenser across the same points. 

Inject R.F. signol (400 cycle moduloted) at ontenna terminals, using 
signal whose frequency corresponds to the center frequency of the 
selected channel, and adjust Television Fine Tuning control for maximum 

output. Generator must be connected to antenna terminals with a 150 

ohm carbon resistor in series with each lead to simulate proper imped-
ance match. 

Input signal required to produce standard output of 7.07 volts A.C. 

(r.m.s.) at picture tube grid is indicoted in the following table. Since 
a fixed bias of 11/2 volts has been opplied to the A.G.C. system in order 
to provide a reference level for these measurements, it will be under-
stood that the sensitivities specified here are not intended to indicate 
the full capability of the receiver, but merely serve as a convenient 
basis for determining proper operation. 

{Average-50 microvolts 
Low Band 

Range-25 to 100 microvolts 

High sand Average-80 microvolts 
Range-40 to 160 microvolts 

Detector to Picture Tube Grid Sensitivity — To make this measure-
ment, remove 6AU6, 4th Video I.F. tube (V-10) and set Contrast control 
to maximum clockwise position. Inject a 400 cycle (audio) signal across 
6800 ohm video detector load resistor. In order to produce the stand-
ard output of 7.07 volts A.C. ( r.m.s.) ot the picture tube grid, the input 
signal at the detector load resistor will be approximately .07 volts A.C. 
An A.C. vacuum-tube voltmeter must be used for these voltage meas-
urements. 

Television Sound System Sensitivity— Inject 4.5 megacycle frequency 
modulated signal ( 400 cycle modulation with 7"2 Kc. deviation) across 
video detector load resistor and measure output at speaker voice coil. 
An input of 2200 microvolts will produce approximately 500 milliwatts or 
1.26 volts across speaker voice coil. 

F.M. Sound System Sensitivity— Inject a 98 megacycle frequency mod-

ulated signal ,400 cycle modulation with 22 1/2 Kc. deviation) at pin 8 of 
12AT7, F R F. Amplifier tube ( V-27). Connect generator to this point 
through a 300 ohm resistor. Tune receiver to 98 Mc. signal. An input 

of 35 microvolts will produce approximately 500 milliwotts or 1.26 volts 

across speaker voice coil. 

A.M. Sound System Sensitivity— Inject a 1000 Kc. signal ( modulated 

30% at 400 cycles) at ( high side) connection lug on antenna section of 

gang condenser. Connect generator to this point through a .01 micra. 

farad condenser. Tune receiver to 1000 Kc. signal. An input of 75 micro. 

volts will produce approximately 500 milliwatts or 1.26 volts across speak-

er voice coil. 

REDUCTION OF INTERCARRIER BUZZ 

If o prominent humming or buzzing sound is noted in the sound reception 
of o television broodcast. it may be due to a fault in transmission from the 

stution, or incorrect adjustment of the discriminator transformer ( tuning of 
secondary circuit) in the receiver. 

This type of disturbonce, which is only present when receiving a station 
signal, is known as " Intercarrier Buzz" and it should not be confused with 

power supply hum that would occur upon failure of a filter condenser. 

The procedure for correct adjustment of the television sound discriminator 
circuit is presented in the last section of the Television Sound Channel 
alignment instructions. When the discriminator secondary slug # 1 is 
properly odjusted, intercorrier buzz will be reduced to on acceptable 
minimum, provided that the transmission from the station is not at fault. 

HIGH VOLTAGE POWER SUPPLY SERVICING 
The High Voltage Power Supply used with this receiver is of the -fly-bock" 
type and is located in the shielded comportment mounted at the left rear 
corner of the chassis. It consists of a sturdily constructed and well insulated 
horizontal sweep output transformer plus o 1B3GT/8016 high voltage 
rectirier tube and associated filter components. 

The plate circuit of the Horizontal Scanning Output stage is fused to pro-
tect the transformer and kill high voltage in the event the 68Q6GT tube or 
the high voltage rectifier circuit draws excessive current. 

CAUTION 

The heavily insulated red lead, which supplies extremely 
high voltage ( 10 to 12 kilovolts) to the picture tube, should 

be momentarily shorted to the chassis whenever it is dis-
connected for service purposes ( that is, after receiver has 
been turned off). This discharges the high voltage filter 
condenser and prevents o shock hazard when working on 
the set. 

Access to the horizontal output transformer, high voltage rectifier tube, fuse 
and high voltage filter condenser is accomplished by removing the rear 
section of the H.V. shield. This compartment shield is held in place by five 
screws. 

To replace the fuse, depress the cap of the fuse holder ( located next to 

6BC)6GT tube) and turn the cap counter-clockwise. Install new fuse of the 
same type ('•• amp., 250 volt, part 508713); do not use any other size. 

CORONA AND ARC-OVER 

Corona or arc over con best be detected by observing the operation of 
the power supply in a dark room. Several conditions may cause these 
phenomena. 

POOR CONNECTIONS—Arcing or corona may be due to poorly soldered 

connections ( rosin joints or sharp points), or defective tube socket connec. 

tions. If the leads or connectors to the high voltage filter condenser do 
not grasp this component securely, arcing will also result. 

Inspect solder connections and resolder those points which ore unsatis-

factory Make sure tubes are firmly positioned in tube sockets and that 

high voltage filter condenser is held securely in place. 

CLOSELY SPACED COMPONENTS—Arcing or corona may occur when 

H.V components or leads are placed too close together. Make sure there 

is sufficient spacing between all parts and wiring. If necessary, the in-

sulation between two elements of the circuit may be improved by coat-

ing both objects with a quick•drying liquid polystyrene or polyethylene. 

The socket assembly for the 1B3GT/8016 rectifier tube includes a "coro-

na ring" which prevents corona from the tube socket connections. The 

surface of this ring should be smooth and free of scratches, or sharp 

protrusions. 

CHANNEL 
SELECTOR 

TELEVISION 
FINE 

TUNING 

V6 

6J6 
MIXER-OSC 

V5 

6AG5 op 606 
R F AMP 

6AU6 
1111.F AMP 

V8 

6A06 
21111.F AMP 

TUBE LOCATIONS et FUNCTIONS 

MODEL 9113-A 

TONE 

CONTRAST 

BRIGHTNESS 
HORIZONTAL 

HOLD 
_f_ 

VOLUME 
OFF-ON 

026 

654 ; 
VERT SCANIIIN.G OUTPUT 

025 

6J5GT 
VERT atocki.00 osc 

V9 

6AU6 
3rd IF AMP 

V23 

6X581 
RECTIFIER 

024 

504G 
RECTIFIER 

FOCUS HEIGHT VERT. VERTICAL 
HOLD LINEARITY 

EIS 
121P4 

PICTURE TUBE 

012 

6AU6 
iqco AMP 

,. VII , 
• • 
6AL5 ; 

DETECTOR 
C RESTORER 

c>r 

C.4  

0 1 1 

TV - PHONO 
AH -FM SWITCH 

AM- FM TUNER 
AUDIO CONNECTION - 6<j 

013 

6C4 • 
'CATHODE' 
FOLLOWER 

• 

6K6GT 
VIDEO OUTPUT 

6AU6 
REFER A G.0 

7 1117\  

( I2AU7) 
SYNC CLIPPER 
PHASE SPLITTER 

ViS 

 14.-% 6AL5 ) 
HORIZ A F C 

PHASE DETECTOR 

L.,. 

02 

6A06 
2nd SOUND I F. AMP 

LIMITER 

VI 

• 
6AU6 ; 

Iii SOUND 
I F AMP 

AM-FM FINE TUNING 

..— AM-FM COARSE TUNING 

V3 

618 
DOW LIMITER 
SOHO DISCRIM 
SOUND AMP. 

( MGT ) 
SOUND OUTFIT 

V22 

6W4GT 
HORIZONTAL 
DAMPING 

7 V19 

(12AU7) 
HORIZ SCAN'« 
MULTIVIRRATOR 

V21) 

( 68Q6GT ) 
HORIZONTAL 

SCANNING OUTPUT 

V2I 

33/8016 
HIGH VOLTAGE 

RECTIFIER 

FUSE 
V4 AMP 

250 VOLT 

L i ri 

PHONO HOP Z. 
SOCKET LOCK 

FLYWHEEL 
CIRCUIT 

HORIZ. 
LINEARITY 

WIDTH 
LOCATED IN 

H. V. COMPARTMENT 

LI; 

HORIZ. 
DRIVE 

AM-FM TUNER 
POWER SOCKET 

V30 

6136 
FM 2nd I.F. AMP. 
A M RET - ARC. 

V29 

6BA6 
InI IF AMP 

V31 

6AL5 
DISCRIM 
A C 

V27 V28 

12AT7 
,F M, 

R.F AMP 
—MIXER  

611E6 
A 161MIXER-OSC 

M,OSC. 

MODEL 9113 -A L
e
-
9
 3
9
V
d
 A
l
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MODEL 9113-

SOCKET VOLTAGES 

MODEL 9113-A 
....-.... • • .... 

THE PICTURE TUBE is highly evacuated and if broken, gloss fragments will be violently expelled. Scratch. 
ing, chipping, undue pressure, or careless handling such os lifting the tube by its neck is dangerous" and 
should be avoided. If it is necessary to handle the picture tube. use safety goggles and heavy gloves. 
Be sure to discharge the voltage developed across the capacitor formed by the inner and outer coating of 
the picture tube. This can be done by connecting the high voltage socket on the tube to the outer coating 
with a well insulated metal conductor. 

HIGH VOLTAGE 10 to 12 kilovolts, is produced in a supply circuit of this receiver. Exercise care to avoid 
contact with elements of this circuit and particularly the tube terminals which ore labeled -CAUTION" in 
the adjoining voltage chart. If measurement of voltage at these points is necessary, see procedure given 
below under the note " E" 

THE HIGH VOLTAGE LEAD, which supplies approximately 10 to 12 kilovolts to the picture tube, should be 
momentarily shorted to the chassis whenever it is disconnected for service purposes. This discharges the 
high voltage filter condenser and prevents a shock hazard when working on the receiver after it has 
been turned off. 

INTERMEDIATE B • VOLTAGES, 475 and 365, are dangerous and caution should be observed when the 
receiver chassis components are exposed for service purposes. 

BE SURE TO CHECK FOR PROPER POSITIONING OF BAND SWITCH SECTIONS ON AM-FM and TV chassis 
when interconnecting link arm has been disengaged and bottom cover of the AM- FM chassis is removed 
for voltage measurements. DO NOT turn on the receiver until you have first determined that the respective 
switch sections ore correctly synchronized or positioned. Failure to observe this precaution con result in 
damage to the receiver, as well as erroneous voltage measurements. For more complete discussion of this 
subject, see text shown adjoining AM- FM socket voltage chart on page 40. 

THE VOLTAGES SHOWN IN THE ADJOINING CHART WERE 

MEASURED UNDER THE FOLLOWING CONDITIONS 

1. Power Supply- 117 volts 60 cycle AC 

2. All voltages are measured between socket terminals and 
chassis unless otherwise indicated on adjoining chart. 

3. 
* . 

Measurements mode with voltmeter having . sensitivity of 
1000 ohms per volt except where indicated by (*). The (*) 
symbol designates a vacuum tube voltmeter measurement. 

4. Bond Switch set to " TV" position unless otherwise indicated 
by letters ' P., "m" or " n" following voltages shown in 
adjoining chart. 

5. Channel Selector and Fine Tuning Controls set for normal 
reception of a local station. 

6. Focus control set to maximum counter clockwise position. 
Setting of this control will affect B t-- voltage on the 265 
volt supply line. This voltage is obtained when control is at 
maximum counterclockwise position and increases to 320 
as control is rotated to clockwise position. 

7. All other controls ( with exception of focus control) are set 
for normal reception of the transmitted signal unless the 
voltage shown on the chart is followed by a letter or letters 
indicating o special condition of measurement as explained 
in subsequent notes. 

8. Certain voltages were measured with two different settings 
of specific controls. It should therefore be understood that 
in these instances all controls, with the exception of one or 
two, were set for normal reception— letters following the 
voltage shown on the chart indicate the exceptions and are 
explained below. 

9. The external or built-in antenna should remain connected to 
the receiver only when taking voltage measurements in the 

sweep and sync circuits— for all other measurements, discon-
nect antenna, short antenna terminals together and connect 
them to ground. 

EXPLANATION OF NOTES 

A. Vert. Hold Control max. counter-clockwise 

in. This voltage will vary from —3.6 to —8.7 depending upon 
setting of Horizontal Hold Control and Horizontal Lock 
Control, 

B. Brightness Control max. counter-clockwise 

b. This voltage will vary from 11 to 16 depending upon setting 
of Horizontal Hold Control and Horizontal Lock Control, 

C. Contrast Control max. clockwise 

G. Horiz. Drive Control max. clockwise 

cl. This voltage will vary from 315 to 335 depending upon 
setting of Horizontal Hold Control and Horizontal Lock 
Control. 

E. If you do not hove an instrument capable of directly measur-
ing voltages in this range, the voltage can be measured by 
using a voltage divider network consisting of twenty 2.2 
megohm 2 watt resistors and one 1 megohm 2 watt resistor, 
all connected in series. Avoid using resistors of higher 
values os their individual voltage rating may be exceeded. 
It is also important to use resistors of equal wattage. 
Solder all connections between resistors. Accurately measure 
the overall resistance of the entire combination as well as 
the resistance of the 1 megohm section. 

With the set turned off, connect the 2.2 megohm end of 
the resistance voltage divider to the filament of the IB3GT/-
8016 tube, or H. V. terminal of the picture tube, and con-
nect the 1 megohm end to chassis. Now, turn the set on and 
measure the voltage drop across the 1 megohm resistor with 
a vacuum tube voltmeter. The voltage at the tube terminal 
can then be calculated as follows: [Measured Resistance ] 

Of Entire Voltage 
Tube Volts At ] Divider Volts 

X Measured 
[ 

Terminal Across 1 [ Measured Resistance ] [ 1 
Of 1 Meg. Section Meg. Section 

e. This voltage will vary from —2.7 to t 5.8 depending upon 
setting of Horizontal Hold Ccntrol and Horizontal lock 
Control. 

F. Height Control max. counterclockwise 

f. Contrast Control max. counterclockwise 

G. Width Control max. counter-clockwise 

g. This voltage will vary from 8 to 15 depending upon setting 
of Horizontal Hold Control and Horizontal Lock Control. 

H. Height Control max, clockwise 

h. This voltoge will vary from 10 to 20 
depending upon setting of Horizontal 
Hold Control and Horizontal Lock Con-
trol 

J. Horiz. Hold Control set for normal 
picture 

K. Horiz Lock Control set for normal 

picture. 

k. This voltage will vary from —5 to — 11 
depending upon setting of Horizontal 
Hold Control and Horizontal Lock Con-

trol. 

L. This voltage will vary from —6 to — 16 
depending upon setting of Horizontal 
Hold Control and Horizontal Lock Con-

trol. 

M. Vertical Linearity Control max. counter-

clockwise. 

m. Bond switch set to " AM" position; dial 
tuned to 540 Kc. and AM loop an-
tenna leads grounded. 

N. Channel Selector set to channel t 4 

n. Band switch set to " FM" position; dial 
tuned to 88 Mc. and FM antenna ter-
minal grounded. 

P. Band switch set to " PHO" position. 

R. Do not attempt to measure the voltage 
at the tube cap. There is a high R. F. 
potential at this point. 

r. This vacuum tube voltmeter measure-
ment will fluctuate in the vicinity of 

0.9 volts. 

5. Channel Selector set to channel # 10 

T. Grounding of center stud on tube 
socket is necessary to reduce capacity 
coupling between other pins. Oscilla-
tion moy result if this ground is 

omitted. 

T. This voltage will vary from —0.04 to 
f 0.06 depending upon setting of Hor-
izontal Hold Control and Horizontal 
Lock Control. 

U. Vertical Hold Control max. clockwise 

V. Before measuring this voltage, first con-
nect external antenna and adjust con-

trols for normal reception of station 
signal; then set Focus Control to max-
imum counter-clockwise position. 

vv. This voltage will vary from — 10 to 
—12 depending upon setting of Hori-
zontal Hold Control and Horizontal 
Lack Control. 

X. Brightness Control max. clockwise 

y. Vertical Linearity Control max. clock-
wise. 

Z. The measurement should be made with 
a vacuum tube voltmeter. The voltage 
reading will fluctuate in the vicinity 
of 0.04 volts. 

CHECKING SYNCHRONIZATION OF BAND SWITCHES 

ON AM-FM TUNER AND TV CHASSIS 

Note that the band switch on the AM-FM Tuner chassis is mechanically 

coupled by a link arm and lever arrangement to the bond switch on the 

TV chlssis. Do not operate these switches by direct pressure on the link 

arm—always use a control knob attached to the TV switch shaft. 

If the mechanical linkage is forced or slips at the lever on the TV switch 

shaft or the bottom cover of the AM-FM Tuner is removed for service 

purposes, it is possible for the respective twitch sections to get out of 

Etep. As one function of tit,, band switch is to control power supply 

circuits, the receiver can be damaged if the respective switch sections 

lose synchronism or ore indiscriminately set to random positions. 

In order to check for correct synchronization of the band switches, 

proceed as follows: 

a le, PLATE 
RETAINING SCREWS SYNCHRONIZING DIAGRAM 
00 0 

00 

AM-FM 
BAND SWITCH 

'SHAFT 

FOR SWITCH AND LINK ASSEMBLY 

(Follow procedure in numerical order of notes) 

10 IMPORTANT TURN OFF POWER TO RECEIVER WHEN SYNCHRONIZ-

ING SWITCHES 

0 LOOSEN CLAMP SCREW AND TURN THIS SWITCH SHAFT TO MAX. 
CLOCKWISE POSITION 

WITH BOTTOM COVER OF AM-Fm CHASSIS REMOVED. TURN THIS 
SWITCH SHAFT TO MAX COUNTER- CLOCKWISE POSITION 

REPLACE BOTTOM PLATE SO THAT 
SWITCH SHAFT ENGAGES SLOT IN 
EXTENSION SHAFT AND "FLAT-

ON THE EXTENSION SHAFT FACES 
UPWARD 

INSTALL UPPER ACTUATING LEVER 
ON AM FpA SWITCH EXTENSION 
SHAFT AND TIGHTEN SCREW 

LOWER 

ACTUATING 
LEVER 

TIGHTEN SCREW 

TV 
RAND SWITCH 

SHAFT 

rn 

à
3
N
à
V
M
-
1
1
1
V
M
3
1
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III VOLT 60 CYCLE AC 
POWER SUPPLY USED 

FOR THESE MEASUREMENTS 
ALL VOLTAGES MEASURED BETWEEN 
SOCKET TERMINALS AND CHASSIS 
UNLESS OTHERWISE INDICATED 

6AU6 
1nd SOUND I F AMP \\ 

LIMITER \ 
\ 

250 250 \ 
*232 *252 \ 

o \ 122 \ CAUTION 
"Pa6 \ NOTE E 

\ 

BOTTOM VIEW OF CHASSIS 

DY11 LIMITER 
SOUND D1SCRIM 
SOUND AMP 

-0.5 
-0.9 4.- C1.7 
4*- 1.3 

-0.5 
*-o.es 

*65 
*70. 

250 250 
*252 * 252 

126 126 

0,850 

11,350v. 
10,200 ,0 

\\ CATIMIE FOLLOWER 
6.3 

0 A.C. 

122 265 
N126 

A C ‘ 
6V6GT ist SOUND I.F. AMP. 0.1' 

T. O. 
SOUND OUTPUT *4I f 

6K6GT 
11 O VIDEO OUTPUT 126 
14" 
12"," 

CAUTION 
NOTE E 
11,000v 
9,600vo 
11,500v4 
10,350 vo 

171 

183/8016 
HIGH VOLTAGE 

RECTIFIER 
CAUTION 
NOTE R 

CAUTION 
NOTE E 
11,000v 
9,600 vo 
11,500va 
10,350 ve 

11/ 

6W4GT 
HORIZ DAMPING 

12AU7 
HOR1Z SCANNING 
MULTIVIBRATOR 

430Y. 
* 475Y 
* 445.0 

fel.t yJA 

*325,.<10 

3 1i 3 
le 0 f:g. 

o 
ejsv..43 

*-6 giv./.11*'3"."‘ 

CAUTION 
NOTE R 

6.3 
*152Y S.C. 

68Q6GT *172///015 
«IS.OV HORIZONTAL 
*23.5Y** 

SCANNING OUTPUT 

John F. Rider 

LEPER A.G.C. 

-0.1 
* -0.2 

e- 3.2Y 

265 
6.3 272v A.c. 

12AU7 

Ill 

6A86 
PION AMP. 
77 SS 

*62 * 60 

0 

0 -0.2 
*-0.75 

-0.2 
45 1 *-0.25 

5.76 

SYNC CLIPPER 
0 24Y o PHASE SPLITTER _ 

122' o 
«125. 

11 
il II 

13'5 • 

11401,2 
VERT SCANNING OUTPUT 

0 6.0 

I rn 

6AL5 
DETECTOR 

D.C. RESTORER 

leisvh o 

6.3 AiWi -10" 

neyt T 
0 0" 
*et *cm 

NORM. A.F.C. 
PUAS( OETECTOI 

5114G 
370 RECTIFIER 

130* 
25' 

«,10* 

« 30. 
0 6.3 

12LP4A 
PICTURE TUBE 

REAR OF CHASSIS 

365" 
370"" 
420"" 

4.605,/ 
*390YA. / 

o 
6AG5 OR 

• / 68C5 OR 6C86 63 
.0 

RF AMP 

27" 
I5"" 
45"." 

*130Y 
*75 , •••• 
0 95 

-4Y 

S Y.* 
"...30V1.11/ 

6J5GT 
VERT BLOCKING OSC 

. 122 0.7 

6.3 o 

111 

6A116 

355 
S.C. 

6.3 0 

611116 
3rd I.F. AMP 

O 

6X5GT 
190 RECTIFIER 

*ion *Ion 

_0. 1 
*- 0.4 

120 6.3 
•.c. 

"'OA 

MOTS t *L0.4 

u. 

68A6 
IF-AM Pad LE. AMP. 

A.V.C. 
61," 
112" 

*,15. 

OISCRIMMATOR 
A.V.C. 

-0.1^ - 0.3" 
* -0.4. *-0.4n 

6.3 -0.6" 

68E6 

IFAMOSC. 

-6.4m 
-0.45m 

112^ --4.2" 

*us" 1St 

100"' 
112" 

* 102., 

* 115. 
100 M  0 
112" 

* 102., 

*115n 

112 * 
* 102M 

-0.45mn 

*-o.755 

BOTTOM VIEW OF CHASSIS 

117 VOLT 60 CYCLE A.C. 
POWER SUPPLY USED 

FOR THESE MEASUREMENTS. 
ALL VOLTAGES MEASURED BETWEEN 
SOCKET TERMINALS AND CHASSIS 
UNLESS OTHERWISE INDICATED. 

100m 
112^ 
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REMOVING BOTTOM COVER OF AM-FM CHASSIS 

It will be necessary to remove the bottom cover of the AM-FM chassis in 

order to service the underside of this unit. Removal of that cover may 

be accomplished as follows: 

1. Make sure receiver is turned off by removing power cord plug from 

wall outlet. 

2. Loosen screw in upper actuating lever on AM-FM band switch ex-

tension shaft and slide lever off the shaft. The link arm will now 

be disengaged from the AM-FM band switch. 

3. Release the screws holding the bottom cover in position and care-

fully remove cover. 

METHOD OF MAINTAINING BAND SWITCH SYNCHRONIZATION DURING VOLTAGE 

MEASUREMENTS OR OTHER SERVICE OPERATIONS ON AM-FM TUNER 

After the bottom cover of the AM-FM chassis has been removed, it should 

be noted that the link arm is° disengaged from the AM-FM band switch 
shaft, thereby removing mechanical coupling between the TV chassis band 

switch and AM-FM chassis band switch. For proper operation of the 
receiver while servicing the AM-FM Tuner, these switches must each be 

manually positioned so as to maintain coi-rect synchronization. Positioning 

of these switches may be accomplished as follows: 

1. Make sure receiver is turned off by removing power cord plug from 
wall outlet. IMPORTANT: — Do not attempt to operate separate 

sections of band switch while power is on. 

2. Before attempting to select a specific setting ( FM, AM, PHONO, or 
TV) for the respective switch sections, it is important to assure that 

both sections start at their correct position. That is done by setting the 
switch section on the AM-FM chassis to its fully clockwise 
position and then setting the switch section on the TV chassis 

to its fully counter-clockwise position. Both switch sections ore 
now in their correct position for " FM'' operation of the receiver. 

3 To set switch sections for AM. PHONO or TV operation, position 
them as follows: NOTE THAT AS SWITCH SECTION ON AM-FM 
CHASSIS IS ADVANCED COUNTER-CLOCKWISE, THE TV CHASSIS 

SWITCH SECTION MUST BE ADVANCED IN A CLOCKWISE DIREC-

TION. 

RECEIVER 

FUNCTION 

FM 

AM 

PHONO 

SWITCH POSITION 
ON TV CHASSIS 

Fully counter-clockwise 

2nd position, turning 
clockwise 

3rd position, turning 

clockwise 

SWITCH POSITION 
ON AM-FM CHASSIS 

Fully clockwise 

2nd position, turning 
counter-clockwise 

3rd position, turning 

counter-clockwise 

TV Fully clockwise Fully counter-clockwise 

4 When replacing bottom cover of AM-FM chassis and mechanical link 
arm between switch sections, refer to diagram above for re-assembly 

instructions. 

REPAIR DATA FOR 508080 RF TUNER UNIT 
All replacemen: parts for the RF Tuner Unit are included in the complete receiver parts list. 

508080 

This RF Tuner Unit consists of an RF amplifier stage (using 6AG5, 6BC5, COMPLETE . 
or 6CB6 tube) and a mixer-oscillator stage (using 6)6 tube). Channel H.F TUNER UNIT 
selection is accomplished by rotation of a turret assembly having 2 sets 
of snap-in coils for each of the 12 channels. The tuner also incorprates 

Fine Tuning control. 

Antenna Coi) for each channel consist of a center-tapped primary and 
an RF amp. grid winding (secondary). The individual RI-Oscillator Coils 
include an RF amplifier plate section. a mixer grid section and an 
oscillator winding. Signal output from the mixer stage is coupled to 
the IF amplifiers through the input IF coil located on the tuner unit. 

MODEL fl_13 -A 

SERVICE PRECAUTIONS 

SUBJECT PRECAUTIONS 

ELECTRICAL 
COMPONENTS 

The high frequencies used in the RF section of a television receiver make it necessary that considerable care be exercised 
in servicing the tuner. Lead dress and location cf components are very critical at these frequencies. 

When replacing parts, it is important to use components of identical electrical characteristics and physical size. Always 
reconnect the replacement item in the some location and position in the tuner as the oi.ginal component. 

TUBES Replacement of tubes in the Tuner Unit may cause slight detuning of RF circuits due to inherent differences in inter-
elect-ode capacitances. When replacing tubes (especially V6. 6)6 mixer-oscillator tube) make sure that Fine Tuning con-
trol will tune in television stations at approximately the middle of its range. It may be necessary to change the setting of 
the individual oscillator coil slugs for some channels to accomplish this. 

CHANNEL COILS 
AND SLUGS 

Ci-ia:inel Coils must be handled with care. Do not disturb coil windings. Il an oscillator slug " falls into its coil form dui-
trig adjustment, remove the Channel Coil from the turret assembly and lift the Slug Retaining Spring aside. By tapping the 
coil form at should be possible to make the slug move toward the end so that its threads will be engaged by the Slug Re• 
taming Spring when that spring is returned to its normal position. 

FINE TUNING 
CONTROL 

Rubbing of the bakelite Fine Tuning Cam against the Fine Tuning Condenser Plato is intentional in order to avoid vibra-
lion with resulting microphonics. However, the Fine Tuning Cam should not rub or contact the small circular plate located 
on the body of the tuner. 

REMOVAL AND REPLACEMENT OF PARTS 

ITEM PROCEDURE 

RI TUNER Inirr To remove the Tuner Unit from receiver chassis, proceed as follows: 

I. Remove metal plate whicl• covers side of RF Tuner Unit nearest edge of chassis. This plate is held in place by two 
screws at side of chassis. 

2. Remove channel selector dial lamp socket. 

3. Remove support bracket which positions front of Tuner Unit and also remove screws which held tuner to rear 
support bracket. 

4. Disconnect the leads from the tuner to the main chassis. See illustration on page 1950-216 (circuit diagram page) show 
ing tuner connections. 

After the Tuner Unit is replaced, make sure that channel selector dial lamp socket is correctly positioned so that channel 
selector knob will be properly illuminated. 

CHANNEL COILS 
Insert a screwdriver blade between Coil Retainer Spring and the end of the Tuner Turret. Twkt the blade to pull spring 
away from the molded body of Channel Coil. Lift this end of coil body upward and remove individual coil assembly 
from tuner. 

When replacing Channel Coils, be sure they are reinstalled in their correct positions. Coil numbers should increase con-
secutively in a counter-clockwise direction when tuner is viewed from the front. 

If all the Channel Coils have been removed from the Tuner Turret, rotate turret until flat surface on end of tuner shaft 
points down. Install =3 Channel Coils into bottom position on turret. Then follow  the correct sequence indicated above 
to replace other coils. 

ITEM PROCEDURE 

TUNER TURRET 
ASSEMBLY 

To remove turret from HF Tuner Unit, proceed as follows: 

I. Remove tuner from receiver chassis. 

2. Remove rear Turret Shaft Retaining Spring by disengaging straight end of spring from projection on tuner. 

3. Remove Fine Tuning Condenser Plate from front of Tinier Unit. This plate forms one side of Fine Tuning control 
condenser and is held in place by one screw. 

4. Slide Fine Tuning Cam and Brass Shaft off of main Channel Selector Shaft. 

5. Remove Contactor Washer Spring and Fiber Spacer Washer from Channel Selector Shaft. 

6. Remove Shaft Retaining Spring at front of tuner by disengaging straight end of spring from projection on case. 

7. Slide turret assembly out of case and remove Detent Roller. 

To replace turret, reverse the above procedure. Tooth on bakelite Fine Tuning Corn should point downward during assem-
bly so that it does not become locked between the stops on the Fine Tuning Condenser Plate. 
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STATOR CONTACT 
ASSEMBLY 

To reinov.:• this assembly proceed as follows: 

I. Remove the two screws at the front and rear of the Saler Contact Assembly. 

2. Unsolder all electrical connections to contact plate. 

3. Unsolder four soldered joints between Stator Contact As",ombly and Tuner Unit. 

4. Contact Assembly may now be withdrawn from case. 

To reinstall this assembly: 

I. Place Stator Contact Assembly in position and replace, but do not tighten, the two screws at the front and rear of 
the assembly. 

2. Remove 3 consecutive pairs of Channel Coils from the turret (for example, the antenna and rf.osc. coils for channels 
#5, 6 and 7). 

3. Position Tuner Turret so that the edges of the next highest Channel Coils (in this case, the coils for channel #8) just 
pass the row of Il contacts on the Stator Contact Assembly. 

4. Adjust position of the Stator Contact Assembly so that there are a few thousandths of an inch spacing between the 
contacts on the contact plate and the molded body of the Channel Coils. 

5. The Contact Assembly is now correctly positioned and screws at front and rear may be tightened. 

6. Solder Stator Contact Assembly to tuner frame at same bur points that were used previously. 

7. Make all electrical connections to contact plate. 

8. Replace Channel Coils. 

9. Reset Detent Spring as indicated in next section of this chart. 

DETENT SPRING When servicing the Detent Spring, or when replacing Stator Contact Assembly. it will be necessary to correctly set the 
position of this spring so that coil contacts will properly engage stator contacts. 

To release the Detent Spring, loosen mounting screw. Then, position the Detent Spring and Roller so that the contacts 
on the Stator Contact Assembly engage coil contacts (proper contact position is indicated when contact springs on stator 
reach point of maximum displacement). Detent Spring can then be positioned so that Detent Roller exactly fits into notch 
on center plate of turret. 

507984 
STATOR CONTACT 

ASSEMBLY 

508709 

DETENT SPRING 

508708 

DETENT ROLLER 

 fr. 

508707 

TUNER TURRET ONLY 

(LESS COILS) 

FINE TUNING 

CONDENSER 
PLATE 

508437 
FINE TUNING 

SHAFT & CAM 

SPRING 

507967 507967 

507965 

507986 

SLUG 

507990 SEE ADJOINING TABLE FOR PART 
NUMBERS OF INDIVIDUAL COILS 

CHANNEL 
NUMBER 

ANTENNA 

COIL 
PART 

NUMBER 

RF & OSC 

COIL 
PART 

NUMBER 

2 507952 507972 

3 507953 507973 

4 507954 507974 

5 507955 507975 

13 507956 507976 

7 507957 507977 

8 507958 507978 

9 507959 507979 

10 507960 507980 

11 507961 507981 

12 507982 507982 

13 507983 507983 

DIAL POINTER DRIVE 
CORD ARRANGEMENT 

To string dial cord, first rotate -AM-FM" Coarse Tuning Contro' 

fully counter clockwise until stop on drum contacts ear on mount-

ing frame. Now, with gang set to fully meshed position, string 
dial cord using the following parts: 

114955 Clip on end of cord 
117057 Cord ( 2'2 ft. required) 

505161 Spring 

MODEL 9113-A 
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ALIGNMENT PROCEDURE 
MODEL 9113-A 

Alignment of all RF and IF tuned circuits in this receiver may be 
accomplished by utilizing the procedures described in the follow-
ing charts. 

SEQUENCE OF ALIGNMENT: These procedures should preferably 
be applied in the order in which they are presented, however, 
alignment of RF or IF channels for either AM. FM or TV may be 
accomplished individually if desired. 

The Television RF Amplifier and Mixer alignment may also be 
accomplished independent of the Television IF Channel alignment, 
but oscillator calibration can only be done after IF Channel has 
been correctly aligned. Proper IF band pass characteristic is 
necessary for oscillator alignment as results of circuit tuning are 
observed by means of an oscilloscope connected to the output of 
the video detector stage. 

REMOVAL OF CHASSIS: The receiver chassis must be removed 
from the cabinet in order to accomplish alignment of all tuned 
circuits as there are adjustment points located on the undersides 
of both the main chassis and the AM-FM Tuner. 

This can be accomplished by first removing all knobs and releasing 
the hold-down screws located on the underside of the cabinet. 
Then disconnect speaker leads and all three " built-in" antennae 
(TV. AM and FM). Release indicator lamp from bracket at base 
of cabinet. 

CAUTION 

The picture tube is highly evacuated and if 
broken, glass fragments will be violently ex-
pelled. Handle with care, using safety gog-
gles and gloves. Avoid contact with high 
voltage terminal at side of tube even after it 
has been disconnected from the receiver-
this precaution is necessary as inner and 
outer coatings on the tube form a capacitor 
which may carry a high voltage charge for 
an extended period of time after disconnec-
tion from the receiver. 

INSTRUMENTS: The following instruments will be required as 
signal sources and output indicators during the alignment process. 
Since accurate alignment of a television receiver is heavily de-
pendent upon the performance of your instruments. it is imperative 
that they meet the essential specifications described here. 

STANDARD SIGNAL GENERATOR to provide signals at the 
following frequencies. Maximum output on all ranges should 
be at least . 1 volt with provision for attenuation as desired. 
This instrument must have good frequency stability and be 
accurately calibrated. Genetators which incorporate a sep-
arate crystal controlled oscillator and heterodyne circuit are 
self calibrating and therefore capable of providing the accu• 
racy of frequency calibration required for television circuit 
alignment. 

A. IF Frequencies: 

455 Kc. (400 cycle amplitude modulated) for AM IF. 
4.5 Mc. (Unmodulated) for TV Sound. 

10.7 Mc. (Unmodulated) for FM IF. 

22.25 (Unmodulated) marker for TV Sound IF 
carrier. 

22.4 Mc. (Unmodulated) for TV 1st IF Trap. 

22.8 Mc. (Unmodulated) for TV 3rd IF Trap. 

23.5 Mc. (Unmodulated) for TV let and 3rd IF. 

24.5 Mc. (Unmodulated) for TV 4th IF. 

26.3 Mc. (Unmodulated) for TV Converter and 2nd IF. 

26.75 Mc. ( Unmodulated) marker for TV Picture IF 
carrier. 

B. RF Frequencies: 

550 to 1600 Kc (400 cycle amplitude modulated) 
for AM RF. 

54 to 88 Mc. ( Unmodulated) for TV RF. 

88 to 108 Mc. ( 400 cycle amplitude modulated) 
for FM RF. 

174 to 216 Mc. ( Unmodulated) for TV RF. 

2 RF SWEEP GENERATOR to provide frequency modulated sig-
nals at the following frequencies: 

10.7 Mc. with 300 Kc. sweep width. 
20 to 30 Mc. with 10 Mc. sweep width. 

54 to 88 Mc. with 10 Mc. sweep width. 
174 to 216 Mc. with 10 Mc. sweep width. 

Output adjustable with at least . 1 volt maximum. 

Output should be " flat" (no amplitude variation) for all set-
tings of the sweep width control. 

Provision for connection of generator sweep modulating 
voltage to horizontal deflection system of an oscilloscope. 

Provision for blanking the output signal on each return 
sweep so that oscillogram will not show retrace. 

3 CATHODE RAY OSCILLOSCOPE. preferably a unit with verti-
cal amplifier having wide range frequency response and low 
capacity pick-up probe. 

4. VACUUM TUBE VOLTMETER. The lowest voltage range of 

this instrument should preferably permit a 1.0 volt reading to 
be indicated at not less than one third of full scale deflection. 

5 OUTPUT METER. preferably a unit equipped with an imped-
ance matching network that will present a 3.2 ohm load when 
connected to secondary of audio output transformer. 

INSTRUMENT CONNECTIONS: The method of connection, including 
details of matching and coupling networks, for instruments used 
in this alignment procedure is given in several illustrations on 
subsequent pages. Specific instructions for each instrument applica-
tion will also be found in various sections of the alignment charts. 

IMPORTANT 

AVOID EXCESSIVE INPUT SIGNAL WHEN USING 
OSCILLOSCOPE AS ALIGNMENT INDICATOR. 

When observing the receiver band pass character-
istic on an oscilloscope, it is exceedingly important 
to avoid distortion of that characteristic which 
would occur when using a large input signal from 
the sweep generator or standard generator (mark-
er signal). Always set attenuator on sweep gener-
ator so that reading on the vacuum tube voltmeter 
does not exceed one volt (when meter is connected 
from high side of video detector load resistor, sym-
bol 139, to receiver chassis). Standard generator 
output should also be attenuated so that marker 
signal does not pull or tear the band pass charac-
teristic as shown on the 'scope. 

CHECKING SYNCHRONIZATION OF BAND 
SWITCHES ON AM-FM TUNER AND TV CHASSIS. 

Note that the band switch on the AM-FM Tuner 
chassis is mechanically coupled by a link arm and 
lever arrangement to the band switch on the TV 
chassis. Do not operate these switches by direct 
pressure on the link arm-always use a control 
knob attached to the TV switch shaft. 
If the mechanical linkage is forced or slips at the 
lever on the TV switch shaft, or the bottom cover 
of the AM-FM tuner is removed for service pur-
poses, it is possible for the respective switch sec-
tions to get out of step. The receiver can be dam-
aged if the switch sections lose synchronization, 
or are indiscriminately set to random positions. 
In order to check for proper synchronization of the 
band switches, refer to procedure on page 40. 

BROADCAST BAND-"AM"-ALIGNMENT PROCEDURE 
1. After the entire chassis assembly has been removed from 

the cabinet, remove the AM loop antenna and reconnect it 
to the AM antenna leads extending from the AM-FM tuner 
chassis. Then wind one turn of insulated wire around frame 
of loop antenna so as to provide a means of coupling it to 
the signal generator. Connect one end of coupling turn to 
receiver chassis and allow other end to remain open until 
otherwise instructed in the following chart. Space loop 
antenna same distance away from the chassis as when 
assembled in the cabinet. 

2. Reconnect the speaker to the two audio output leads extend-
ing from the main chassis. IMPORTANT: Do not confuse 
these leads with the two loop antenna leads. 

3. Replace AM-FM Coarse and Fine Tuning knobs and rotate 
Fine Tuning knob to its extreme counter-clockwise position. 
At this setting, the gang condenser should be fully meshed 
and the heavy line next to 5.5 on the dial scale should be 
pointing straight up: if they are not, loosen the set screws 
in the hub of the dial drum on the gang condenser and 
close gang plates manually; also, position the dial scale 
correctly. Then tighten set screws in hub of dial drum. 

4. The Control Panel Escutcheon at the front of the cabinet 
normally provides a " position indicator" for the AM-FM dial 
scale, however, when the chassis is removed from the cab-
inet it becomes necessary to install a "temporary pointer." 
That can be readily accomplished by binding a piece of 

MODEL 9113-A 

heavy wire around the planetary drive support brackets 
and shaping the free end of the wire so that it can be 
placed in a vertical position (pointing downward) between 
the dial knob and the lamp behind it ( wire will then cast a 
shadow on the dial scale and show the frequency to which 
the receiver is tuned). 

With the gang condenser fully meshed. the -temporary 
pointer" should appear directly behind the heavy line pre-
ceding 5.5 on the dial scale. 

5. IMPORTANT: Do not remove the metal bottom plate of 
AM-FM tuner chassis. Holes are provided for access to IF 
transformer tuning slugs. Removal of the bottom plate 
during alignment of the RF circuits will result in detuning 
when the plate is replaced. 

6. Connect output meter ',cross the speaker voice coil. 

7. Connect ground lea of signal generator to the receiver 
chassis. 

8. Set volume control to the maximum volume position and use 
a weak signal from the signal generator. 

9. Set tone control to its extreme clockwise position. 

10. Set band switch to the "AM" position. 

11. After alignment procedure is completed and chassis and 
loop have been reinstalled in cabinet, arrange leads to 
lipop so that they are separated from each other as much 
as possible. Avoid twisting, taping or extending these leads. 

DUMMY ANT. 
IN SERIES 

WITH SIGNAL 
GENERATOR 

CONNECT 
HIGH SIDE OF 

SIGNAL 
GENERATOR TO 

SIGNAL 
GENERATOR 
FREQUENCY 

RECEIVER 
DIAL 

SETTING 

TRIMMER 

OR SLUG 
NUMBER 

TRIMMER 
DESCRIPTION 

TYPE OF ADJUSTMENT  

.1 MFD. 
Condenser 

Lug on trimmer 23 # 
at bottom of gang 
(see figure I for lo. 
cation of trimmer), 

455 KC 
Any point where 
it does not 
affect the signal. 

18.  and 19 7. nd I.F. 
Adjust for maximum output. 
Then repeat adjustment. 

20 and 21 1st I.F. 

200 MMF. 
Mica 

Condenser 

Coupling 
turn 

on loop  
antenna. 

1500 KC 1500 KC 

Tune to 1500 

Kc. generator signal. 

#22 AM Oncillator. Adjust for maximum output. 

1500 KC # 23 
AM 

Antenna Adjust for maximum output. 

2'.i0 blMf. 
Mica 

Condenser 

Coupling 

on loop 
antenna. 

600 KC 
 TuneKupling Tune to 600 

c. generator 
signal. 

#24 
A djustable 
core of 
AM 

Antenna 
Coil. 

Adjust for maximum output. 

Repeat adjustment of trimmers 23 and 24 until one no longer detunes th a other. 

FREQUENCY MODULATION-

t. After the entire chassis has been removed from the cabinet, 

replace AM-FM Coarse and Fine Tuning knobs and rotate Fine 

Tuning knob to its extreme counter-clockwise position. At this 
setting, the gang condenser should be fully meshed and the 
heavy line next to 88 on the dial scale should be pointing 

straight up: if they are n•.)t. loosen the set screws in the hub 

of the dial drum on the gang condenser and close gang plates 
manually: also, position the dial scale correctly. Then tighten 
set screws in hub of dial drum. 

2 The . Contrcl Panel Escutcheon at the front of the cabinet nor-
mally provides a "position indicator" for the AM-FM dial scale, 

however, when the chassis is removed from the cabinet it 
becomes necessary to install a "temporary pointer." That can 

be readily accomplished by binding a piece of heavy wire 
around the planetary drive support brackets and shaping the 

"FM"-ALIGNMENT PROCEDURE 

free end of the wire so that it can be placed in a vertical posi-

tion ( pointing upward) between the dial knob and the lamp 

behind it ( wire will then cast a shadow on the dial scale and 

show the frequency to which the receiver is tuned). 

With the gang condenser fully meshed, the "temporary 
pointer - should appeal directly behind the heavy line next 

to 88 on the dial scale. 

3 Reconnect the speaker to the two audio output leads extending 
from the main chassis. IMPORTANT: Do not confuse these 

leads with the two AM loop antenna leads. 

4 Set band switch to the " FM" position. 

5 Remove bottom cover from AM•FM tuner during IF alignment 

but replace it before starting alignment of RF circuits. 

I
O
N
I
I
V
M
-
1
1
1
V
M
3
I
S
 
Z
1
7
-
9
 
3
9
V
d
 A
L
 

@John F. Rider 



TRIMMER AND SLUG LOCATIONS 

FOR 

AM-FM TUNER ALIGNMENT 

45S KC. 

FM ANT. Ill  
TERMINAL!  

AM ANT. 
1500 KC. 

DISCRIMINATOR 
SECONDARY 

10.7 MC. 

455 KC. 

AM. ANT. SLUG 
600 KC. 

FM OSC. 
108 MC. 

FM RF. AM OSC. 
106 MC. 1500 KC. 

TOP VIEW 

FIG. 1 

AM-FM Tuner Chassis 

DISCRIMINATOR 
PRIMARY 
10.7 MC. 

455 KC. 

455 KC. 

FM 
OSC. COIL 
88 MC. 

BOTTOM VIEW 

FIG. 2 

AM-FM Tuner Chassis 

@John F. Rider 

INSTRUMENT CONNECTIONS 

FOR 

FM ALIGNMENT PROCEDURE 

V.T. V.M 
e 
• e 

GROUND TO 
RECEIVER 
CHASSIS 

SAILS 
NICIIINII1111— 

FIG. 3 

VTVM Connections 
for FM Sound 
IF Alignment 

FIG. 4 
VT s.IM Jscilloscope 
Connections for FM Sound 
Discriminator Alignment 

FREQUENCY MODULATION—' 

IMPORTANT: Carefully follow procedure for removal and re-

placement of this plate, as well as synchronization of band 

switches on AM-FM tuner and TV chassis, as explained on 

page 40. Failure to correctly install bottom cover may 

result in serious damage to receiver. 

6. Do not remove the AM-FM tuner chassis from the TV chassis 

during alignment. 

'FM"ALIGNMENT PROCEDURE 

7. Set volume control to the maximum volume position and use a 
weak signal from the signal generator. 

8. Set tone control to its extreme clockwise position. 

9. Dress FM circuit leads as short and straight as possible, par-

ticularly those in the oscillator circuit. IF plate and grid leads 

should also be kept short and straight. 

STANDARD SIGNAL 

GENERATOR 
SWEEP GENERATOR 

VTVM OR 

OUTPUT 

METER 
 CONNEC- 

TION 

OSCILLOSCOPE 

CONNEC- 

TIONS 

RECEIVER 

DIAL 

SETTING 

1RIMMER 

OR SLUG 

NUMBER 

TYPE OF ADJUST. 

MENT AND OUTPUT 
INDICATION CONNEC- 

TIONS 
FREQUENCY CONNECTIONS FREQ. 

Connect high side 
to lug on trimmer 
#32 (see Fig. 1 
for location of trim- 
mer) using a .01 
Mfd. condenser in 
series with gener- 
ator lead. Connect 
ground lead to the 
receiver chassis in 
vicinity of gang 
condenser. 

10.7 MC. 
Unmodulated 

Not used. 

Connect 
VTVM 

as shown 
in Fig. 3. 

Not used. 

Any position 
where it 
does not 
affect the 
signal. 

#25 
Discriminator 
secondary 

Adjust these trimmers 
for maximum meter 
reading — the output 
voltage will be of neg-
ative polarity. 

#26 

Discriminator 
primary 

27 and 28 
2nd IF 

29 and 30 
1st IF 

Some as 
above, 

Some as 
above. 

Not used. 
Connect 
VTVM 

as shown 
in Fig. 4. 

Not used. 
Some as 
above. 

#25 
Discriminator 
secondary 

Note that as slug #25 
is rotated, a point will 
be found where the 
voltmeter will swing 
rather sharply from a 
positive to a negative 
reading or vice versa. 
The correct setting is 
obtained when the 
meter reads zero as 
the slug is moved thru 
this point. -

Same as 
above, 

Same as 
above, 

Attenuate 
signal to 
prevent 
overload 

and distortion 
of response 
curve, 

Connect high side 
to lug on trimmer 
#32 (see Fig. 1 
for location of trim- 
mer) using a .01 
Mfd. condenser in 
series with gener- 
atar lead. Connect 
ground lead to the 
receiver chassis in 
vicinity of gang 
condenser, 

10.7 MC 
Sweeping 
--1-3C0 Kr. 

Not used. N 

Connect as 
shown in 
Fig. 4. 

Set vertical am- 
plilier of ' scope 
for maximum am-
plification. 

Synchronize os- 
ellosco e with i P l 
sweep generator 
by connecting 
"horizontal in- 
put " terminals of 
scope to source 
of horizontal 
sweep modulat- 
ing voltage on 
the sweep gen. 
erator. 

Same as 
above. 

#25 

Discriminator 
secondary 

A pattern similar to 
that shown in Fig. 5 
should appear on the 
oscilloscope screen. 
Check for symmetry 
about the 10.7 Mc. 
center point and line-
arity of the slope. 

j0.7 MC. 

1 

FIG. 5 

If the characteristic is 
not shaped properly. 
attempt to obtain sym-

metry by changing the 
setting of slug #25. 
Should that fail to 
produce the desired 
results, then a slight 
readjustment of slugs 
r 26, 27, 28, 29 and 30 
should be undertaken. 

IMPORTANT:— Before starting a ignment of the RF and Oscillator cir- as explained on page 1950.198. Failure to observe this requirement would 
cuits, be sure to replace the bot om plate on the AM-FM Tuner chassis result in detuning it plate were replaced after alignment is completed. 

Connect high side 
in series with a 
270 ohm carbon re- 
sistor to FM an- 
tenna terminal 
near gang conden- 
ser (see Fig. 1). 
Connectground 
lead to receiver 
chassis. 

108 MC. 
with 

400 cycle 

AM 
M odula tion, 

Not used . 

Connect 
OUTPUT 
METER 

across speaker 
voice coil. 

Not used. 108 Mc. zi1:31 
FM 

Oscillator 

Set trimmer =31 to re-
ceive 108 Mc. signal 
as indicated by i taux-
mum meter reading. 

Same as 

above. 

106 MC. 
with 

400 cycle AM 
Modulation. 

Not used . 
Same as 
above. Not used. 

Tune to 
106 Mc. 

generator 
signal. 

#32 
FM RF 

Adjust trimmer for 
maximum meter read-
ing. 

Check calibration and tracking of receiver with input signals o 88, 90 pre s the windings of the oscillator coil until the signal comes in at the 
and 106 MC. If difference between dial pointer setting and the above correct calibration point. 

mentioned frequencies does not exceed :r 0.3 MC. and RF circuit 's track- Adjustment of FM oscillator coil = 33 will require removal of bottom 
ing properly, then alignment may be considered satisfactory and no cover. Before rechecking calibration, follow procedure on page 1950-198 
further adjustment is necessary. 

for removal and replacement of cover. 
Where the calibration error is greater than -__ 0.3 MC. it is advisable to 
make the following adjustments: Check calibration at 108 MC. and if it is in error by more than ±-0.3 MC., 
Tune receiver to an 88 MC. signal and note whether dial pointer is above readjust setting of trimmer ,P....>31. Repeat calibration adjustment at 88 and 
or below correct calibration point. Then tune receiver so that dial pointer 108 MC, until desired accuracy is obtained. 
is at the 88 MC. position. If generator signal was previously received at Observe dial calibration at 106 MC. If it is found to be incorrect by an 
a setting above 88 MC., it will be necessary to slightly spread the wind , appreciable amount, then make a very slight adjustment in the spacing 
ings of the FM oscillator coil := 33 in Fig. 2) so that signal will now be of the gang condenser plates to receive the 106 MC. signal at the correct 
received at the correct dial setting. On the other hand, it generator dial setting. Then check adjustment of RF trimmer = 32 to obtain maxi-
signal was received at a dial setting below 88 MC., then slightly corn • mum output indication at 106 MC. 
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INSTRUMENT CONNECTIONS 

FOR 

SOUND CHANNEL ALIGNMENT 

STANDARD 

SIGNAL GEN. 

SET TO 4.5 MC. 

NO MODULATION   
• 

(PURE R.F.) 

"AIS 
IFIECTOR 

01 

MFD 
II 

GROUND TO 

RECEIVER CHASSIS 

FIG. 6 

Generator Connections 
for Television Sound Channel 

Alignment 

USE 10,000 OHM 

ISOLATING 

RESISTOR IN 

SERIES WITH 

METER PROBE. 

eni TAM. 
Ian 'Mini - 101.1 

GROUND TO 

RUEIVER CHASSIS 

FIG. 7 

VTVM Connections 
for Television Sound IF Alignment 

ITS 
III Mink 

VAN 111C1111-111111111 

X 

FIG. 8 

VTVM Connections 
lor Television Sound 

Discriminator Alignment 

USE 10,000 OHM 

ISOLATING   

RESISTOR IN 

SERIES WITH 

METER PROBE. 

INSTRUMENT CONNECTIONS 

FOR 

IF CHANNEL ALIGNMENT 

STANDARD 

SIGNAL GEN. 

(SUPPLIES •  

MARKER SIGNAL) 

GROUND TO 
TUNER FRAME 

SWEEP 

GENERATOR 

TUNER FRAME TERMINAL FOR It, SWITCH CONTACT. 

MIS CORRESPONDS TO POINT 0 ON 

CIRCUIT DIAGRAM. 

FIG. 9 

Generator Connections 
for Television IF Channel Alignment 

USE 10,000 OHM ISOLATING 

RESISTOR IN SERIES WITH 

METE R AND OSCILLOSCOPE PROBES. 

colora 

•-•-• 

GROUND TO 

RECEIVER CHASSIS 

PLACE 1000 MMFD, CONDENSER 

ACROSS 'SCOPE TERMINALS 

AS AN R.F. FILTER. 

GROUND TO 

RECEIVER CHASSIS 

FIG. 10 

VTVM and Oscilloscope Connections 
for Television IF Channel Alignment 

TELEVISION SOUND CHANNEL ALIGNMENT PROCEDURE 
I. Short antenna terminals together with a jumper wire. 

2 Turn the band switch to -TV . position and set receiver Channel 
Selector to any inactive television channel other controls may be 
left at any desired setting 

MODEL 9113 - 

3. No special aligning tool is required to adjust the cores in the Sound 
IF and discriminator transformers. The blade of a small screw-
driver will lit the slot in these cores, however, the screwdriver 
should be of a non metallic or insulated type to prevent detuning 
when ioser ed in the transformer can. 

STANDARD SIGNAL 

GENERATOR 
VTVM 

CONNECTIONS 
MISCELLANEOUS 

INSTRUCTIONS 
TRIMMER 

OR SLUG 
TYPE OF ADJUSTMENT 

AND OUTPUT INDICATION CONNEC- 
T1ONS 

FREQUENCY 

Connect as 
shown in Fig. 6. 

4.5 MC. 
unmodulated 

IMPORTANT 

This signal 
must be accu- 
rate within 1/4  
of I 't, of 4.5 Mc. 
Check genera 
for calibration 
against a crys-
tal controlled 
signal source by 
"zero beating " 
, heterodyning ) 
with harmonics 
of the crystal 
frequency. 

Connect as shown in 
Fig. 7. 

A "swishing" sound may 
be heard in the speaker 
duringSound Channel 
Alignment. This spurious 

oscillation is caused by 
horizontal sweep voltage 
being picked up in the 
audio system thru stray 
coupling of instrument 
leads: it should be dire 
garded as it will have no 
effect on alignment of the 
sound channel. 

#1 

Discriminator 
Secondary 

Adjust for maximum reading 
on VTVM. 

#2 
Discriminator 

Primary 

Adjust for maximum reading 
on VTVM. 

ee 3 
 2nd Sound IF 
Secondary 

Adjust for maximum reading 
on VTVM. 

#4 

2nd Sound IF 
Primary 

Adjust for maximum reading 
on VTVM. 

#5 
1st Sound IF 
Secondary 

Adjust for maximum reading 
on VTVM. 

#6 
1st Sound IF 
Primary 

Adjust for maximum reading 
on VTVM. 

Same as 
above, 

Same as 
above. 

Connect as shown 
in Fig. 8. 

Same as 
above. 

# 1 
Discriminator 
Secondary 

Note that as slug el is rotated, 
a point will be found where the 
voltmeter will swing rather sharp-
ly from a positive to a negative 
reading or vice versa. The cor-
rect setting of slug =1 is obtained 
when the meter reads zero as 
the slug is moved thru this point. 

REDUCTION OF INTERCARRIER BUZZ 
Slight "dynamic" unbalance of the discriminator secondary can ern- to obtain program reception from a.local station. If intercarrier buzz 

phasize intercarrier buzz due to incomplete amplitude modulation re. is prominent, a slight readjustment of the discriminator secondary 

jection. Therefore it is vitally important to obtain an accurate setting slug (en should be made to obtain the "dip" point for the buzzing 
sound. Note that program sound will be clear and free from distortion of the discriminator secondary slug under actual reception conditions. 
at this point. Buzz should now be at an acceptable minimum if station 

Disconnect all instruments and then connect an antenna to the receiver transmission is not at fault. 

A special aligning tool designed to fit the stems on adjustable 
cores of the IF coils (see points 8. 9. 10 and Il in Fig. 18) is avail. 
able and may be obtained from Stewart•Warner by requesting IF 
Alignment Tool .1:507479. 

2. Turn receiver Channel Selector to television channel el2 and short 
antenna terminals together with a jumper wire. 

3. Turn the band switch to the "TV" position. 

4. Remove metal plate which covers side of RF tuner unit nearest edge 
of chassis. This plate is held in place by two screws on the side 
of the chassis. 

5. Connect a 3 volt battery to the receiver AGC system so that nega• 
five terminal of battery connects to the AGC line and positive terminal 
of battery connects to receiver chassis. See Fig. 19 for convenient 
point of connection. 

6. Note location of IF Trap Coils = 12 and = l3 by referring to Fig. 19. 
Before undertaking the alignment of any of the IF stages, Trap Coils 
=12 and f3 must be cletuned so that they do not resonate in the IF 
pass band. Detuning is accomplished by merely compressing the 
windings so that they are closely spaced. Failure to detune the Trap 
Coils can cause the IF system to become regenerative, thereby pre-
venting alignment. 

7 If the IF channel is badly misaligned and two or more immediately 
adjoining IF stages are tuned to the same frequency, oscillation may 
occur. Such oscillation shows up as a voltage across the video 
detector load resistor, symbol 139, and is indicated by the VTVM 
that is connected to this point during alignment. It should be noted 
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TELEVISION IF CHANNEL ALIGNMENT PROCEDURE 
TELEVISION RF CHANNEL ALIGNMENT PROCEDURE 

that voltage due to IF oscillation is unaffected by strength of signal 

from the generator. 

Where IF oscillation is encountered, it is generally possible to correct 

the condition by detuning the IF coils in different directions. If that 

does not have the desired effect, increase fixed bias on AGC line by 

using a 4V2 volt battery instead of the 3 volt battery referred to in 

instruction #5. After stopping the oscillation in this manner it will 

then be possible to align all IF stages using the following procedure, 

however, the AGC bias battery must be changed back to 3 volts when 

using the oscilloscope to observe band pass characteristic. Once all 

stages have been aligned using the 41/2  volt bias, the IF channel 

should be stable with reduced bias. 

STANDARD SIGNAL 

GENERATOR 
SWEEP GENERATOR 

VTVM 

CONNECTIONS 
OSCILLOSCOPE 

CONNECTIONS 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUST. 

MENT AND OUTPUT 

INDICATION CONNEC- 

TIONS 
FREQUENCY 

CONNEC- 

TIONS 
FREQ. 

Connect as 
shown in 
Fig. 9. 

„ „. ee „., 
2 o.0 on,. 

Use a 330 
Mmf. iso- 
lating con- 
denser and 
connect as 
shown in 
Fig. 9 but 
keep power 
switch 
turned oil 
during this 
step. 

Connect as shown 
in Fig. 10. 

Not used.  

#.7 
Converter 

plate 
coil 

Adjust for maximum 
reading on VTVM. 

# 8 
2nd I.F. 

Adjust for maximum 
reading on VTVM. 

Same as 
above. 24.5 MC. Samee osSame 

above. 
as 

above. 
Not used. # 9 

4th I.F. 

Adjust for maximum 
reading on VTVM. 

Same as 
above. 23.5 MC • 

Same as 
above. 

Same as 
above. Not used. 

#10 

1st I.F. 

Adjust for maximum 
reading on VTVM. 

#11 
3rd I.F. 

Adjust for maximum 
reading on VTVM. 

Same as above, 22.4 MC. Same as above. Same as above. Not used. #12 
1st IF Trap 

Coil 

Adjust the spacing of 
the Trap Coil wind. 
ings for MINIMUM 
reading on VTVM. 

Same as above. 22.8 MC. Same as 
above. 

Same as 
above. Not 

#13 
3rd IF Trap 

Coil, 

Adjust the spacing of 
the Trap Coil wind-wind-
ings for MINIMUM 
reading on VTVM. 

Same as 
above. 26.75 MC. 

With con- 
nections 
made as 
shown in 
Fig. 9, turn 
on this gen- 
erator and 
set controls 
for opera- 
lion as spec- 
itied in 
next col- 
u mn. 

oc MC. 
..., 
Sweeping 
-± 5 Mc. 

Same as 
above, 

Connect as 
shown in Fig. 10. 

IMPORTANT: 

1 Adjust output 
attenuator on 
sweep generator 
so that reading 
ee vrvm is a .... 

proximately ..':   a"-„. 
volt vo . 

2.Setattenuator 
on standard sig-
oat generator so 
that marker sig- 
nal does not dis- 
tort the pattern 
on the oscillo-
scope. 

3.Be sure that a 
3 volt battery 
is connected to 
AGC Un, as 
specified in in- 
struction es at 
the head of thin 
chart. Do not use 
a battery of any 
other voltage. 

The 
displayed 
compared 
Fig. 
erly 
ment 
ment 
then 
peak 
side ' 
trequency 
slugs 

 frequency 
making 
tings 
slugs, 
correct 

20 

40 
..... 
oU 

80 

1 00  

'4 

The 
er should 
amplitude 
band 
If position 
high 
of slugs 

IF band pass characteristic now 
on the ' scope should be 
with the curve shown in 

11. If top of curve is not prop-
shaped. make a slight readjust 
of slug #9. Should that adjust-
fail to yield the desired result. 
note whether the curve has a 
on the high or low frequency 
Slugs #7 and #8 control high 

response (26.3 Mc.) and 
#10 and # 11 affect the low 

response (23.5 Mc.); by 
a small change in the set-

of the high or low frequency 
it will be possible to obtain 
band pass curve. 

FREQUENCY 
22 24 26 28 Mc. 

P 30X 

26.75 

FIG. 11 
22.25 

I.F. 
RESPONSE 
CURVE 

26.75 Mc. picture IF carrier mark-
now appear at the 30% 
position on side of the 

pass characteristic (see Fig. 11). 
of the marker appears too 

or too low, slight readjustment 
#7, 8 and 9 is required. 

Same as 
above. 22.25 MC. 

Same as 
above. 

Same as 
above. 

Same as 
above, 

Same as 
above, 

Same as 
above. 

Adjust the vertical gain control on 
the 'scope in order to magnify the 
sound portion of the response curve. 
The 22.25 Mc. sound IF carrier mark-
et should appear at the position indi• 
cated in Fig. 11. If the position of the 
sound marker is incorrect, readjust 
winding spacing of Trap Coils # 12 
and # 13. 

1. Turn the band switch to the -TV- position. 

2. Replace metal plate which covers exposed terminal side of RF 

tuner unit. This plate was previously removed for IF channel 
alignment. 

3. Connect u 3 volt battery to the receiver AGC system so. that 

negative terminal of battery connects to AGC line and positive 

terminal of battery connects to receiver chassis. (See Fig. 19 for 

convenient point of connection.) 

STANDARD SIGNAL 

GENERATOR 
SWEEP GENERATOR 

CONNEC- FREQuENCY 

TIONS 
CONNEC-

FREQ. 
TIONS 

VTVM 

CONNECTIONS 

OSCILLOSCOPE 

CONNECTIONS 

MISCELLANEOUS 

INSTRUCTIONS 

TYPE OF ADJUST-
TRIMMER 

MENT AND OUTPUT 
OR SLUG 

INDICATION 

RF AMPLIFIER AND MIXER AL! GNMENT 

Connect as 
shown in 
Fig. 15. 

•209.75 MC. 
1205.25 MC. 

Connect as 
shown In 
Fig. 15 and 
set controls 
for sweep 
width of 10 
Mc. on tele-
vision chan-
nel speci-
fied in the 
next col-
u mn. 

CHANNEL 
#12 Not used. Connect as 

shown in Fig. 16. 

IMPORTANT: 
Keep output of 
standard signal 
generator at a 
level that provides 
a readable marker 
but does not dis-
tort the curve that 
is being observed 
on the 'scope. 

#14 
Mixer Grid. • 

#15 
RF Amp. 
Plate. 

#16 
RF Amp. 

Grid. 

Adjust these trimmers 
to obtain properly 
shaped RF band pass 
characteristic as 
shown in Fig. 12. Use 
Mixer Grid trimmer 
#14 and RF Ampli-
fier Plate trimmer 
# 15 to obtain correct 
amplitude of charac-
teristic in vicinity of 
picture and sound 
carrier markers. Then 
adjust RF Amp. Grid 
trimmer .016 to equal-
ize overall amplitude. 
Repeat adjustment of 
trimmers to be sure 
correct response has 
been obtained. 

IMPORTANT: When 
adjusting trimmers 
# 14. 15 and 16 it will 
be noted that the 
band pass character-
istic can be broad-
ened by sacrificing 
amplitude. It is un-
desirable to overly 
broaden the curve as 
that would result in a 
loss of sensitivity. 

Same as 
above. 

*215.75 MC. 
1211.25 MC. 

*203.75 MC. 
1199.25 MC. 

*197.75 MC. 
1193.25 MC. 

*191.75 MC. 
1187.25 MC. 

•I85.75 MC. 
1181.25 MC. 

•179.75 MC. 
1175.25 MC. 

* 87.75 MC. 
83.25 MC. 

• 81.75 MC. 
/ 77.25 MC. 

• 71.75 MC. 
1 67.25 MC. 

* 65.7$ MC. 
1 61.25 MC. 

* 59.75 MC. 
55.25 MC. 

Same as 
above. 

'Sound Carrier Marker 
:Picture Carrier Marker 

FINE TUNING SHAFT 

CHANNEL SELECTOR SHAFT 

FINE TUNING CAM 
This cam must be set 
to position shown when 

adjusting oscillator slug, 

CHANNEL 
#13 

CHANNEL 
#11 

CHANNEL 
#10 

CHANNEL 
#9 

CHANNEL 
#8 

CHANNEL 
#7 

CHANNEL 
#6 

CHANNEL 
#5 

CHANNEL 
#4 

CHANNEL 
#3 

CHANNEL 
#2 

Not used. 
Same as 
above. 

Set Channel Selec-
tor to # 13 

Set Channel Selec-
tor to #11 

Set Channel Selec-
tor to # 10 

Set Channel Selec-
tor to #9 

Set Channel Selec-
tor to #8 

Set Channel Selec-
tor to #7 

Set Channel Selec-
tor to #6 

Set Channel Selec-
tor to #5 

Set Channel Selec-
tor to #4 

Set Channel Selec-
tor to #3 

Set Channel Selec-
tor to #2 

The IIF band pass characteristic of 
the other television channels should 
now be checked without disturbing 
fh ? settings of trimmers # 14. 15 and 
16. Ad¡ust the RF sweep generator 
and marker generator for operation 
on the other television channels, ob-
serving position of both the sound 
carrier and picture carrier markers. 

MC. 
EACH DIVISION •• 1 MC. 

20 

40 

60 

80 

100 

X PIX SOUND 

TYPICAL 
RF RESPONSE 

CURVE 

FIG. 12 

 s. 

Band pass characteristic of these 
channels should conform to the RF 
response curve in Fig. 12. If neces-
sary, a compromise may be obtained 
to compensate for small variations in 
channel response by returning to 
channel #12 and making slight 
changes in the settings of trimmers 
#14, 15 and 16. 

(Continued on next page) 

OSCILLATOR TRIMMER 

MIXER GRID TRIMMER 

OSCILLATOR COIL TUNING 
SLUG FOR CHANNEL IN USE ; 

Slugs for coils of other channels 

become accessible thru 
same opening as Channel 
Selector(and Tuner Turret) 
is rotated. 

FIG. 13 
Front view of 
RF Tuner Unit 
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(Continued from preceding page) 

STANDARD SIGNAL 

GENERATOR 
SWEEP GENERATOR 

VTVM 

CONNECTIONS 

OSCILLOSCOPE 

CONNECTIONS 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUST-

MENT AND OUTPUT 

INDICATION CONNEC-

TIONS 
FREQ. 

CONNEC- 
TIONS 

FREQUENCY 
l 

OSCILLATOR ALIGNMENT 
1. IMPORTANT: Before undertaking oscillator alignment be sure IF 2. During oscillator alignment, it is necessary to set the Fine Tuning 

circuits are correctly aligned for band pass characteristic illus. control so that the tooth on the bakelite fine tuning cam points 
trated in Fig. 11. downward (correct position for this control is shown in Fig. 13). 

Be sure that Fine 
Tuning control has 
been properly po- 
sltioned (tooth on 
the cam pointing 
down-see Fig. 13). 

Adjust height of Oscil-
lator trimmer # 17 to 
be approximately 3/8" 
from the top of trim-
mer screw to the top 
surface of SF tuner 
unit (see Fig. 13). 

NOTE: Before making 
the following adjust-
ment, advance the 
vertical gain control 
on the 'scope in order 

the sound 

Connect as 
shown in 
Fig. 15. 

•209.75 MC. 
1205.25 MC. 

Connect as 
shown in 
Fig. 15 and 
set controls 
for sweep 
width of 10 
Mc. on tole- 
vision chan- 
net sped- 
lied in the 
next col- 
u rnn. 

CHANNEL 
#12 

Connect as 
shown in Fig. 17 

Connect as 
shown in Fig. 17 

During this step 
and thru-out all 
succeeding steps 
it is necessary to: 

1. Keep output of 
sweep generator 
at a level that 
doss not ails, 
reading on 
VTVM to exceed 
one volt. 

2. Keep output of 
standard signal 
generator at a 
level that pro- 
vides p readable 
marker but does 
not distort the 
curve that is be- 
ing observed on 
the 'scope. 

#17 

Oscillator 

to magnify 
portion of the re-
sponse curve. 

Then, use a non. 
metallic screwdriver 
to adjust channel # 12 
oscillator slug (acces-
sible thru hole on 

front of RF Tuner Unit 
-see Fig. 13) and shift 
response curve so that 
sound carrier marker 
is located at the posi-
tion indicated in Fig. 
14. 

Now, reduce gain con-
trot setting of 'scope 
to restore pattern 
to normal amplitude 
and observe position 
of picture carrier 
.marker. This marker 
should appear at the 
35% amplitude posi-
tion on the low fre-
quency side of the 
characteristic curve 
see Fig. 14). 

'215.75 MC. 
1211.25 MC. 

CHANNEL 
#13 

Set Channel Selec-
tor to # 13 Adjust the RF sweep generator and 

marker generator tor operation on 

•203.75 MC. 
:199.25 MC. 

CHANNEL 
#11 

. 

Set Channel Selec- 
tor to # 11 

the other television channels; set 
marker generator to sound carrier 
frequency. After setting Channel 
Selector to corresponding channel, 

•197.75 MC. 
1193.25 MC. 

CHANNEL 
#10 

Set Channel Selec 
tor to # 10 

adjust oscillator slug thru hole on 
front of RF Tuner Unit (see Fig. 13). 
This permits response curve to be 
shifted so that sound carrier marker 

*191.75 MC. CHANNEL 
#9 

Set Channel Selec. EACH DIVISION=I MC. 

1187.25 MC. tor to #9 

*185.75 MC. CHANNEL 
#8 

Set Channel Selec. 
tor to #8 

20 35% S 

:181.25 MC. 40 

60 
PI X 

Same as 
above. 

*179.75 MC. 
1175.25 MC. 

Same as 
above. 

CHANNEL 
#7 

Some as 
above, 

Same as 
above. 

Set Channel Selec- 
tor to #7 

80 

* 87.75 MC. 
1 83.25 MC. 

CHANNEL 
#6 

Set Channel Selec- 
tor to #6 

100 

X 

SOUND 

TYPICAL 

* 81.75 MC. 
: 77.25 MC. 

CHANNEL 
#5 

Set Channel Selec- 
tor to #5 

OVERALL RESPONSE 
FIG. 14 CURVE 
will appear at the position indicated 

• 71.75 MC. 
1 67.25 MC. 

CHANNEL 
#4 

Set Channel Selec- 
tor to =4 

in Fig. 14. The picture carrier marker 
for the corresponding channel should 
then appear at the 35% amplitude 
position on the opposite side of the 

* 65.75 MC. 
1 61.25 MC. 

CHANNEL 
#3 

Set Channel Selec- 
tor to #3 

b3nd pass characteristic curve. 

NOTE: Make sure that cam on fine 
tuning control shaft remains properly 

* 59.75 MC. 
1 55.25 MC. 

CHANNEL 
#2 

Set Channel Selec 
tor to #2 

positioned during this step (tooth on 
the cam pointing downward -see 
Fig. 13). 

If an oscillator slug " fa Is into" its coil form during adjustment, re- 3ible to make he slug move toward the end so that its threads will 
move the Channel Coil from the turret assembly and lift the Slug be engaged by the Slug Retaining Spring when that spring is re 

Retaining Spring aside. By tapping the coil form it should be pos- turned to its normal position. 

If an unsatisfactory overall response is obtained for a particular ( I) attempt to obtain a better compromise for RF response on all 

channel. observe RF Amp. and Mixer response curve for that chan- channels by realigning RF Amp. and Mixer circuits. or ( 2) try replac-
nel (as described on page 45.) If characteristic does not can. ing Antenna. BF and Oscillator coils for the particular channels. 

form reasonably well within the typical curve shown in Fig. 12, then. 

'Sound Carrier Marker 
:Picture Carrier Marker 

STANDARD 
SIGNAL GEN. 

(SUPPLIES •  
MARKER SIGNAL) 

GROUND TO CHASSIS 

SWEEP GENERATOR 
WITH SO OHM 
UNBALANCED   

OUTPUT CABLE 

COUPLE LOOSELY- DO NOT MME 
ELECTRICAL CONTACT- MERELY TWIST 
INSULATED WIRES TO FORM TWO TURNS. 

120.n. /TN 

ANTENNA 
TERMINAL S 

FIG. 15 

Generator Connections 
for Television RF Channel Alignment 

USE 10.000 OHM ISOLATING 
RESISTOR IN SERIES WITH 

METER PROBE. 

////e 

GROUND TO 
RECEIVER CHASSIS 

PLACE 1000 MIAFD CONDENSER 
ACROSS 'SCOPE TERMINALS 

AS AN R.F. FILTER. 

FIG. 16 
Oscilloscope Connections 

for Television RF Amp. and Mixer Alignment 

USE 10,0 0 0 OHM ISOLATING 
RESISTOR IN SERIES WITH 

METER AND OSCILLOSCOPE PROBES, 

PLACE 1000 MMFD. CONDENSER 

A -OF 6-1-.41111 
ACROSS 'SCOPE S TERMINALSAN R.F. FILTER.  

GROUND TO 
RECEIVER CHASSIS 

MIXER GRIrr 
TRIMMER 1 OSCIL ATOR TRIMMER 

Rf. AMP. 
I gem ATE TRIMMER 
WAS OR 04- 1 

GROUND TO 
RECEIVER CHASSIS 

FIG. 17 
VTVM and Oscilloscope Connections 
for Television Oscillator A1. ninent 

See Figs 1 d 2 or 
trimmer L slug locations 

on AM-FM Tuner 
SOUND 

DISCRIMINATOR 
SECONDARY 

4.5 MC. 

WIDTH CONTROL 
located in Nth,  
voltage compartment. 

TOP VIEW OF CHASSIS 

FIG. 18 

SOUND 
DISCRIMINATOR 

PRIMARY 
4.5 MC. 

FIORIZ. HORIZ 
DRIVE LINEAR' 

lit I.F. TRAP COL 
22.4 MC. 

3rd IF. TRAP COIL 
22.8 MC. 

R.F. 
TUNER UNIT 

AOC CONNECTION POINT 
Connect negative terminal of 3 volt 
battery to this point for I.F and RF 
alignment positive battery terminal 
connects to receiver chassis. 

SLUG FOR HORIZ. LOCH COIL 
adjust for horizontal synchronization 
of picture with hold cops,' se L. 
center of its range. 

BOTTOM VIEW OF CHASSIS 

FIG. 19 
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FM-AM TUNER STAGES 

V27 
12AT7 

BUILT-IN FM ANTENNA i FM 

1 R.F. AMP. 

L._  

V28 

BUILT-IN AM ANTENNA 

BUILT-IN TV ANTENNA 

FM 

MIXER 

68L6 

FM 

05C. 

AM 

MIXER-OSC. 

AVC 

V29 
6BA6 

FM 

ST I. F. AMP. 

AM 

1ST I. F. AMP. 

V30 
6BA6 

—11> 
FM 

2ND L 1. AMP. 

AM 

DETECTOR 

A. V. C. 

.1> 

V31 
6A1.5 

FM 

DISC. 
A. V. C. 

- 

AVC 

R. F. TUNER STAGES I. F STAGES 

VS 
16AG5 or 6BC5 or 6C66 

R. F. 

AMP. 

r 
V6 Ii V7 
6J6  1 I 6AU6 

MIXER 

OSC. 

1 I 

I 
1 

1ST I.F. 

I I_ 

V8 
6AU6 

2ND I.F. 

V9 VIO 
6AU6 6AU6 

3RD I.F. 4TH I.F. 

VI V2 
6AU6 6AU6 

VIIA 
1/2 BALS 

DETECTOR 

st 
SOUND I.F. 

4.5 MC. 

VI2 
6AU6 

VIDEO 

AMP. 

VI6 
6AU6 

____J 

FIG. 20. Block Diagram 

KEYER 

A.G.C. 

2nd 
SOUND. IF. 

4.5 MC. 

SOUND STAGES 

V3 
61.8 

LIMITER 

VI3 
6C4 

4 

DYN. 
LIMITER 

SOUND 

DISC. 

KOK 
CATHODE 

FOLLOWER 

04> 
SOUND 
AMP. 

V4 
6V6GT 

SOUND 

OUTPUT 
SOUND 
SIGNAL 

VI4 
6K6GT 

VI? 
I2AU7 

SYNC. 

b_ CLIPPER _  

PHASE 

SPLIT TER 

VIDEO 

OUTPUT 

PICTURE 
SIGNAL 

VI IB 
6AL5 

D.C. 1_ 

RESTORER 

HORIZONTAL SCANNING STAGES 

HORIZ. A.F.C. 

PHASE 
DETECTOR 

VI9 
12AU7 

.11> 

V2I 1 
163/8016  1 

V20 
6806GT 

HORIZ. SCAN. IH0R1Z. SCAN. 

MULTIVIB. OUTPUT 

H.V. 

RECTIFIER 

1 

SPEAKER 

VI5 
PICTURE TUBE 

I2LP4A 

TO HORIZ DEFL COILS 

VERTICAL SCANNING STAGES 

V25 
6J5GT 

VERT. 
BLOCKING 

OSC. 

V26 
654 

VERT. SCAN. 

OUT PUT 

V22 
6W4 OT 

HORIZ. 

DAMPING 

TO VERT. DEFL. COILS 

MODEL 9113 -A 
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NOTICE: Some parts listed below have special characterlsties. Do not use substitutes for replacement purpos«. 

DIA-
GRAM PART 
NO. NO. DESCRIPTION 

DIA-
GRAM PART 
NO. NO. DESCRIPTION 

•  

CONDENSERS 

11 513001 Condenser-ceramic 2.2 Mmfd. 500 volt........... .... 
12-A, B 508061 Condenser-ceromic 51 Mmfd. (port of 1st TV sound 

I.F. transformer) - ...... - ..... ...... 
13 513013 Condenser-ceramic 5000 Mmfd. 450 volt  

16 513013 Condenser--ceramic 5000 Mmfd. 450 volt  
18-A, B 508061 Condenser-ceramic 51 Mmfd. (part of 2nd TV sound 

I.F. transformer)   
19 513013 Condenser--ceromic 5000 Mmfd. 450 volt  
21 513433 Condenser-ceramic 47 Mmfd. -210% 300 volt (Tem-

perature compensating)   
23 .513013 Condenser--ceramic 5000 Mmfd. 450 volt  
25 513009 Condenser-ceramic 1000 Mmfd. 500 volt  
26-A 507321 Condenser-ceramic 110 Mmfd. (part of TV discrimina-

ter transformer)   
27 512527 Condenser-mica 220 Mmfd. -.10% 500 volt  
29 513010 Condenser-ceramic 1500 Mmfd. 350 volt  
30 512027 Condenser-.05 Mfd. 200 volt  

32 .512007 Condenser-.005 Mfd. 600 volt  

34 512007 Condenser-.005 Mfd. 600 volt  
36 305174 Condenser-el«trolytic 10 Mfd. 150 volt  
41 513010 Condenser-ceramic 1500 Mmfd. 350 volt  

42 502547 Condenser--electrolytic 4 Mfd. 150 
44 502527 Condenser--electrolytic 50 Mfd. 25 volt  

46 504719 Condenser-electrolytic 4 Mfd. 450 volt  
512003 Condenser-.002 Mfd. 600 volt  

52-A,B,C....508072 Condenser--electrolytic 
A-40 Mfd. 430 volt} 
B-40 Mfd. 430 volt   
C-40 Mfd. 450 volt 

54 .308324 Condenser--trimmer 4-70 Mmfd ..... 

69 507968 Condenser-trimmer 0.5-3 Mmfd  

.313432 Condenser-ceramic 5 Mmfd. -210% 500 volt (Tem-
perature compensating)   

71 513439 Condens«--ceramic 120 Mmfd. 25% 500 volt (Tem-
perature compensating)   

86 507968 Condenser-trimmer 0.5-3 Mmfd  

87 .513442 Condenser-ceramic 10 Mmfd. 2-10% 500 volt (Tem-
perature compensating)   

88  • Condonser-3-5 Mmfd. (Fine Tuning)  

89 513440 Condenser-ceramic 100 Mmfd. -210% 500 volt (Tent-
perature compensating)   

92 507968 Condonser--trimmer 0.5-3 Mmfd  

93 513441 Cond -ceramic 20 Mmfd. 210% 500 volt (Tem-
perature compensoting)   

94 507968 Condenser-trimmer 0.5-3 Mmfd  

97 513009 Condenser-ceromic 1000 Mmfd. 500 volt.._.................. 

98-A. 307985 Condenser-ceramic 10 Mmfd. (part of let video I.F. 
coil)    --

98.8 507985 Condenser-ceromic 120 Mmfd. (port of lit video I.F. 
cell)   

100 .513009 Condenser-ceramic 1000 Mmfd. 500 volt. 

105 ........  512532 Condens«-mica 240 Mmfd. ± 5% 500 volt  

106 ........ -....513009 Condenser-ceramic 1000 Mmfd. 503 volt...-__  

109 513016 Condenser--ceramic 82 Mmfd. 2-10% 500 volt....  

112 513009 Condenser-ceramic 1000 Mmfd. 500 volt  

114 513009 Condenser-ceramic 1000 Mmfd. 500 volt_...--.-___ 
117 513016 Condenser-ceramic 82 Mmfd. -210% 500 volt.--__. 

Condenser-ceramic 1000 Mmfd. 500 volt - 
122 513009 Condenser-ceramic 1000 Mmfd. 500 volt.. 

126.--- 513016 Condenser-ceramic 82 Mmfd. 210% 500 volt.......... 
129 508682 Condenser--electrolytic 100 Mfd. 50 volt  

133 513009 Condenser-ceramic 1000 Mmfd. 500 volt  
136 512433 Condens«-ceramic 47 Mmfd. -210% 500 volt (Tem-

perature compensating)   
138 513432 Condenser-ceramic 5 Mmfd. 210% 500 volt (Tem-

perature compensating)   
140 512045 Condenser- 25 Mfd. 210% 200 volt  
145 ....... .__512027 Condenser-.05 Mfd. 200 volt  
148 .512045 Condenser-.25 Mfd. 2-10% 200 volt  

150 513003 Condenser-ceramic 100 Mmfd. 500 volt 

48  

70  

CONDENSERS-Continued 

154 512033 Condenser-.1 Mfd. 200 volt  
157 512027 Condenser-.05 Mfd. 200 vol   
167, 168 512031 Condenser-.05 Mfd. 600 volt  
174 512019 Condenser-.02 Mfd. 600 volt  

175 512031 Condenser-.05 Mfd. 600 volt  

176 513018 Condenser-ceramic 220 Mmfd. 500 volt  
183 513015 Condenser-mica 56 Mmfd. -210% 500 volt  
187 512045 Condenser-.25 Mfd. -210% 200 volt  
192, 193 513009 Condenser-ceramic 1000 Mmfd. 500 volt  
196 512013 Condenser-.01 Mfd. 600 volt  
199 513013 Condenser-ceramic 5000 Mmfd. 450 volt  

201 512027 Condenser-.05 Mfd. 200 volt  
204 . ..... ......512531 Condenser-mica 3300 Mmfd. -±5% 500 volt  
205 513007 Condenser-ceramic 330 Mmfd. 500 volt  
210 512535 Condenser-mica 390 Mmfd. 210% 500 volt  
211 _ 512536 Condenser--mica 270 Mmfd. 210% 500 volt  
212 508071 Condenser-trimmer 10-160 Mmfd. (Horizontal Drive 

Control)   
217 508684 Condenser--electrolytic 5 Mfd. 50 volt  
219 512031 Condenser-.05 Mfd. 600 volt  

223 512538 Condenser-mica 3.3 Mmfd. -.15% 1500 volt  
224 508680 Condenser-electrolytic 10 Mfd. 600 volt  

227 512031 Condenser-ceramic .05 Mfd. 600 volt___________.. 

230 513024 Condenser-ceramic 500 Mmfd. 20,000 volt...  
232 512031 Condenser-.05 Mfd. 600 volt  
235 ___512031 Condenser-.05 Mfd. 600 volt  
236 512037 Condenser-.1 Mfd. 600 volt  
237, 238 512255 Condenser- 01 Mfd 400 volt 
240 313013 Condenser-ceramic 5000 Mmfd. 450 volt  
242, 243 513009 Condenser-ceramic 1000 Mmfd. 500 volt  

245, 246 513009 Condenser-ceramic 1000 Mmfd. 500 volt  
249-A,B 308073 Condens«-electrolytic 

A-20 Mfd. 300 volt'  
8-60 Mid. 300 volt f 

230  .513018 Condenser-ceramic 220 Mmfd. 500 volt  

251 ........ ......513009 Condenser--ceramic 1000 Mmfd. 500 volt  
256_.........513009 Condenser-ceramic 1000 Mmfd. 500 volt 

258 513009 Condenser-ceramic 1000 Mmfd. 500 volt  
260 513013 Condenser-ceramic 5000 Mmfd. 450 volt  

262-A.... ...... 508062 Condenser-ceramic .01 Mfd. 450 volt (Part of In-
tegrator Unit)   

262-C 508062 Condenser-ceramic 
tegrator Unit)   

262-E 508062 Condenser-ceramic 
tegrator Unit)   

262-G 508062 Condenser-ceramic 
tegrator Unit)   

264...... 512533 Condenser-mica 4700 Mmfd. 25% 1000 volt  
273 512308 Condenser-.05 Mfd. -210% 600 volt  
274  .512037 Condenser-.1 Mfd. 600 volt  
279...... ........ 512532 Condenser-mica 240 Mmfd. 25% 500 
353 ....... 513006 Condenser-ceramic 270 Mmfd. 500 volt_____________ 
355 512007 Condenser-.005 Mfd. 600 volt  
356 512013 Condenser-.01 Mfd. 600 volt  
359 160095 Condenser-electrolytic 40 Mfd. 300 volt....... 
366-A to D 508729 Condenser-variable gang   
367 513009 Condenser-ceramic 1000 Mmfd. 500 volt............. 
371 507940 Condenser-trimmer 1.5-12 Mmfd  
373 513007 Condenser-ceramic 330 Mmfd. 500 volt 
376 513009 Condenser-ceramic 1000 Mmfd. 500 volt  
377 513000 Condenser-ceramic 1.0 Mmfd. 500 volt... 
378 513002 Condenser-ceramic 47 Mmfd. 500 volt...... 
380 513002 Condenser-ceramic 47 Mmfd. 500 volt  
382 513436 Condenser-ceramic 2.5 Mmfd. 500 volt (Temperature 

compensating)   
384 513001 Condenser-ceramic 2.2 Mmf d. 500 volt  
3874,8 506080 Condenser-ceramic 33 Mmfd. (part of 1st FM I.F. 

transformer)   
388-A 505867 Condenser-ceramic 83 Mmfd. (part of 1st AM I.F. 

transformer)   
388-B 505867 Condenser-ceramic 66 Mmfd. (part of 1st AM I.F. 

transformer)   

2000 Mmfd. 450 volt (port of in-

5000 Mmfd. 450 volt (part of In-

5000 Mmfd. 450 volt (part of In-

MODEL 9113 -A 

PARTS LIST (Contd.) 
DIA-
GRAM 
NO. 

PART 
NO. DESCRIPTION 

DIA-
GRAM 
NO. 

PART 
NO. DESCRIPTION 

CONDENSERS-Continued 

389 513013 Condenser-ceramic 5000 Mmfd. 450 volt  
391 5130T3 Condenser-ceramic 5000 Mmfd. 450 volt  
393 513013 Condenser-ceramic 5000 Mmfd. 450 volt  
396 .51301-3 Condenser-ceramic 5000 Mmfd. 450 volt.............. ---• 
397-A 505905 Condenser-ceramic 83 Mmfd. (part of 2nd FM I.F. 

transformer)   
398-A 505867 Condenser-ceramic 83 Mmfd. (part of 2nd AM I.F. 

transformer)   
398-8 505867 Condenser-ceramic 66 Mmfd. (part of 2nd AM I.F. 

transformer)   
399-A 506338 Condenser-ceramic 100 Mmfd. 400 volt (part of 

Diode Filter Unit) 

399-C 506338 Condenser-ceramic 100 Mmfd. 400 voit (port of 
Diode Filter Unit)  

401 512028 Condenser-.05 Mfd. 400 
403,404 513013 Condenser-ceramic 5000 Mmfd. 450 
406 ....... - 513007 Condenser-ceramic 330 Mmfd. 500 volt _  
407...... ........ 512103 Condenser-.001 Mid.. 400 volt ............ _______  
408...._ ........ 513013 Condenser-ceramic 5000 Mmfd. 450 volt  
409-A 508179 Condenser-ceramic 47 Mmfd. (port of FM 

discriminator)   
412 513013 Condenser-ceramic 5000 Mmfd. 450 volt......... ......... 
413  513009 Condenser-ceramic 1000 Mmfd. 500 volt  
416 513007 Condenser-ceramic 330 Mmfd. 500 volt  
417..... 507946 Condenser-electrolytic 3 Mfd. 50 volt . 
419 513023 Condenser-ceramic 10 Mmfd. 210% 500 volt  
421 513009 Condenser-ceramic 1000 Mmfd. 500 vol   

RESISTORS 

14 510117 Resistor-carbon 82 Ohms -.10% 1/2 watt  
17 .510137 Resistor-carbon 1000 Ohms Va watt  
20 510185 Resistor-carbon 470,000 Ohms Va watt  
22 510117 Resistor-carbon 82 Ohms -2...-10°/o 1/2  watt  
24 510137 Resistor-carbon 1000 Ohms 1/2  watt  
28 510160 Resistor-carbon 22,000 Ohms -210% lh watt  
31 510170 Resistor-carbon 68,000 Ohms Va watt  
35.-- ....... 510197 Resistor-carbon 10 Meg. 1/2  watt  
38 510163 Resistor-carbon 33,000 Ohms -.10% Va watt  
39, 40 510159 Resistor-carbon 18,000 Ohms 210% 1/2 watt  
45 510227 Resistor-carbon 330 Ohms -210% 1 watt  
47 510153 Resistor-carbon 8200 Ohms 210% Va watt  
50 510140 Resistor-carbon 1500 Ohms 1/2 watt  
67 510167 Resistor-carbon 47,000 Ohms 1/2 watt --
68 510147 Resistor-carbon 3900 Ohms 210% 1/2 watt   
72 510143 Resistor-carbon 2200 Ohms Va watt  
85 510155 Resistor-carbon 10,000 Ohms Va Watt-- ....... 
90 510149 Resistor-carbon 4700 Ohms Va watt..........---._-. 
91 510179 Resistor-carbon 220,000 Ohms 1/2  watt  
95 510155 Resistor-carbon 10,000 Ohms 1/2  watt  
96   510149 Resistor-carbon 4700 Ohms 1/2 watt  

510158 Resistor-carbon 15,000 Ohms 1/2 watt  
101...._ ........ 510148 Resistor-carbon 4700 Ohms 210% 1/2  watt  
102 510137 Resistor-carbon 1000 Ohms Va watt  
104 510122 Resistor-carbon 150 Ohms Va watt  
108 ....... _510137 Resistor-carbon 1000 Ohms 1/2 watt  
110 ....... ......510153 Resistor-carbon 8200 Ohms -210% 1/2 watt  
111 510137 Resistor-carbon 1000 Ohms Va watt  

113 510119 Resistor-carbon 100 Ohms V2 watt  
116.-... ...... 510137 Resistor-carbon 1000 Ohms 1/2 watt  
118 510148 Resistor-carbon 4700 Ohms -210% 1/2  watt. 
119 510137 Resistor-carbon 1000 Ohms 1/2  watt  .... 
121 510120 Resistor-carbon 120 Ohms 210% 1/2  watt  
123 .......510153 Resistor-carbon 8200 Ohms -210% 1/2 watt  
124 510137 Resistor-carbon 1000 Ohms Va watt  
130 510119 Resistor-carbon 100 Ohms 1/2 watt  
131 ........ _....510713 Resistor-carbon 3000 Ohms -25% 2 watt  
132 510153 Resistor-carbon 8200 Ohms 210% 1/2 watt 
135 510137 Resistor-carbon 1000 Ohms Va watt  
139 510151 Resistor-carbon 6800 Ohms 2-10% Va watt 
141 510254 Resistor-carbon 10,000 Ohms 2-10% 1 wat 
142 510253 Resistor-carbon 8200 Ohms -.10% 1 watt  

99  

......... 

5 par 

144 510166 
146 310164 
147 510155 
149 510150 
151 510173 
153 510150 
155 510191 
156 510356 
158 510191 
159 510126 
162 510723 
164, 165 510339 
166 510156 
169 510173 
170 510191 
171 510171 
172 510161 
177 510143 
178 510157 
182 510332 
185, 186 510132 
188 510180 
189 510181 
190, 191 510739 
194, 195 510172 
197 510162 
198 510195 
200 510185 

.  510150 
206  510139 
207 510172 
209 .510180 
213 510184 
215 510116 
218  510716 
220 510356 
226 510254 
228 510723 
229 510195 
231 510391 
234 510187 
247 510319 
252 510726 
262-B 508062 

RESISTORS--ContInued 

Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 100,000 Ohms -210% 1/2 watt ...... 
Resistor-carbon 27,000 Ohms 2-10% V2 watt... 
Resistor-carbon 4.7 Meg. 1/2  watt  
Resistor-carbon 470,000 Ohms 1/2 watt 
Resistor-carbon 5600 Ohms 210% V2 watt---------
Resistor-carbon 1500 Ohms 210% Va watt  
Resistor-carbon 100,000 Ohms -210% 1/2 watt  
Resistor-corbon 270,000 Ohms 210% 1/2 waft  
Resistor-carbon 470,000 Ohms -210% 1/2 waft  
Resistor-carbon 68 Ohms 1/2  watt  
Resistor-wire wound 220 Ohms 210% 5 watt  
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-carbon 
Resistor-wire wound 850 Ohms 5 watt  
Resistor-carbon 22,000 Ohms 1/5 watt (port of In-
tegrator Unit)   

262-D 508062 Resistor-carbon 8200 Ohms 1/5 watt (Part of In-
tegrator Unit)   

262-F 508062 Resistor-carbon 8200 Ohms 1/5 watt (port of In-
tegrator Unit)   

265 510721 Resistor-carbon 1.5 Meg. -.'"5% Va Watt  
267 510172 Resistor-carbon 100,000 Ohms 210% 1/2 watt  
268 510196 Resistor-carbon 6.8 Meg. 1h watt  
269 510738 Resistor-carbon 1.2 Meg. 210% 1/2 watt  
272 510151 Resistor-carbon 6800 Ohms 210% lh watt  
275 510193 Resistor-carbon 2.2 Meg. 1/2  watt  
276 510338 Resistor-carbon 1200 Ohms 210% 2 watt  
354 510185 Resistor-carbon 470,000 Ohms 1/2  watt  
357 510179 Resistor-carbon 220,000 Ohms 1/2  watt  
358 510741 Resistor-wire wound 600 Ohms 10 watt  
360 510727 Resistor-wire wound 7500 Ohms 210% 5 watt 
362 510136 Resistor-carbon 1000 Ohms 2-10% 1/2  watt-- . 
368  510173 Resistor-carb. n 100,000 Ohms 1/2 watt  
381 510193 Resistor-carbon 2.2 Meg 1/2 watt 
383 510155 Resistor-carbon 10,000 Ohms Va watt...... 
386 510136 Resistor-carbon 1000 Ohms 210% 1/2 watt 
390 510152 Resistor-carbon 6800 Ohms Va watt ...... 
392 510249 Resistor-carbon 4700 Ohms 1 watt  
394 510146 Resistor-carbon 3300 Ohms 1/2  waft............ 
395 510246 Resistor-carbon 3300 Ohms 1 watt  

47,000 Ohms 2-10% 1/2 watt  
33,000 Ohms 1/2  watt  
10,000 Ohms 1/2 watt  
5600 Ohms -210% 1/2  watt  
100,000 Ohms 1/2  watt  
5600 Ohms 210% lh watt  
1 Meg. 1/2 watt  
12,000 Ohms 210% 2 watt  
1 Meg. 1/2 Watt  
270 Ohms -210% 1/2 watt  
12,000 Ohms 2--5% 1/2 watt  
1500 Ohms 2-10% 2 watt  
12,000 Ohms 210% 1/2 watt 
100,000 Ohms 1/2  watt  
1 Meg. 1h watt  
82,000 Ohms -210% 1/2  watt 
22,000 Ohms 1/2  watt................. -...-.... 
2200 Ohms 1/2 watt  
15,000 Ohms -210% 1/2  watt  
560 Ohms -210% 2 watt...................... 
560 Ohms 210% 1/2  
270,000 Ohms -210% 1/2 watt--   
330,000 Ohms -210% 1/2  Watt  
1800 Ohms -25% Va Watt 

12,000 Ohms -210% 2 watt ........ 
10,000 Ohms -210% 1 watt --
3.3 Ohms -210% Va watt  
4.7 Meg. Va watt  
1 Meg. 2 watt  
680,000 Ohms 210% V2 watt  
100 Ohms 2 watt  

pplied os o Service replacement item. 
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DIA-
GRAM 
NO. 

PART 
NO. DESCRIPTION 

RESISTORS—Continued 

399-8 506338 Resistor—carbon 47,000 Ohms 1/5 watt (part of Diode 
Filter Unit)   

400 510185 Resistor—carbon 470,000 Ohms 11/2  watt  
402 510193 Resistor—carbon 2.2 Meg. 1/2  watt  
405 510240 Resistor- carbon 1500 Ohms 1 watt  
410 510125 Resistor—carbon 220 Ohms 1/2 watt  
411 510159 Resistor—carbon 18,000 Ohms -2:10% 1/2 ... 
414, 415 510155 Resistor—carbon 10,000 Ohms 1/2  watt  
428  510728 Resistor—carbon 15,000 Ohms -± 10% 10 watt  

33-A, B... 508182 
43-A to D 508203 
54 508324 
88  • 
160-A,B 508201 

CONTROLS 

Volume control-1 Meg (with on•off switch)  
Band switch ( includes volume control)  
Built-in Antenna Tuning condenser (4-70 Mmfd.)......__ 
Fine Tuning condenser (3-5 Mmfd.)  
Tone and Contrast potentiometer 
A—Tone control; 500,000 Ohms 1/4 watt 1  
B—Contrast control; 3000 Ohms ±-10% 4 w. f 

173 508202 Brightness potentiometer (50,000 Ohms)  
180 508057 Focus potentiometer (5500 Ohms --1-10% 4 watt)._ 
202 J508077 Horizontal Lock coil ( less slug)  

1 507429 Slug core for Horizontal Lock coil  
208 508202 Horizontal Hold potentiometer (50,000 Ohms). 
212 508071 Horizontal Drive trimmer condenser ( 10-160 Mmfd.)  
225 f 508667 Width coil ( includes slug clip)  

1 508784 Slug core for Width coil --
233 j 162190 Horizontal Linearity coil ( includes slug)---...............--

1 507429 Slug core for Horizontal Linearity coil 
266 508051 Vertical Hold potentiometer (1 Meg.)  
270 508052 Height potentiometer (2.5 Meg.)  
277 508053 Vertical Linearity potentiometer (6000 Ohms).............. 

COILS AND TRANSFORMERS 

12 508061 Transformer—lst TV sound I.F. ( includes condensers 
12-A and 12-B)  

15 507373 Coil—choke   
18 508061 Transformer-2nd TV sound I.F. ( includes condensers 

18-A and 18-B)  
507321 Transformer—TV sound discriminator (includes con-

denser 26-A)   
508438 Slug core (5/16" dia. x 3/8" long) for primary of TV 

sound discriminator transformer  
26  508894 Slug core We" dia. 1/2" long) for primary of TV 

sound discriminator transformer  
508439 Slug core (5/16" dia. x 3,4" long) for secondary of TV 

sound discriminator transformer ......... 
508894 Slug core (1/4 " dia. x 1/2 " long) for secondary of TV 

sound discriminator transformer .................. _______ 
37 507373 Coil—choke   
49 505912 Transformer—sound output   

508080 R.F. Unit complete with coils and tubes 
55 507952 Coil—antenna; Channe #2  
56 507953 Coil—antenna; Channe #3  
57 507954 Coil—antenna; Channe #4  
58 507955 Coil—antenna; Channe #5  
59 507956 Coil—antenna; Channe #6  
60 507957 Coil—antenna; Channe #7  
61 507958 Coil—antenna; Channe #8  
62 507959 Coil—antenna; Channe #9  
63 507960 Coil—antenna; Channe #10  
64 507961 Coil—antenna; Channe #11  
65 507962 Coil—antenna; Channe #12  
66 507963 Coil—antenna; Channe #I3  
73 507972 Coil—R.F. and osc.; Channel #2 
74 507973 Coil—R.F, and osc.; Channel #3 
75 507974 Coil—R.F. and osc.; Channel #4 
76 507975 Coil—R.F. and osc.; Channel #5 
77 507976 Coil—R.F. and osc.; Channel #6 
78 507977 Coil—R.F. and osc.; Channel #7 
79 507978 Coil—R.F. and osc.; Channel #8 
80 507979 Coil—R.F. and osc.; Channel #9 ............ _______ ......... -.-
81 507980 Coil—R.F. and osc.; Channel #10  
82 507981 Coil—R.F. and osc.; Channel # 11._ .......... 
83 507982 Coil—R.F. and osc.; Channel # 12. ......... 
84 507983 Coil—R.F. and osc.; Channel #13  

507986 Slug for osc. coil fine tuning adjustment  
98 507985 Coil—converter plate ( includes condensers 98-A, 98-8, 

resistor 99 and slug)  
Coil- 1st I.F. trop  
Coil—lst video I.F. ( less slug)  
Slug core for 1st video I.F. coil  
Coil-2nd video I.F. ( less slug)  
Slug core for 2nd video I.F. coil  
Coil-3rd video I.F. ( less slug)  
Slug core for 3rd video I.F. coil  

M. 

103 507567 

107  f 507343 
1507357 
f 507343 
1 507357 
507343 
1 507357 

115  

125  

DIA-
GRAM PART 
NO. NO. DESCRIPTION 

COILS AND TRANSFORMERS—Continued 

128 507367 Coil—choke   
r 507591 Coil-4th video I.F. assembly ( includes condenser 136 

134  and choke coil 137)  
1507357 Slug core for 4th video I.F. coil 

137 507367 Coil—choke   
143 507374 Coil—peaking   
152 507374 Coil—peaking   
161 508069 Coil—peaking   
163 508070 Coil—peaking   
181 508994 Coil—focus   
1.14508675 Yoke—picture tube deflection  
202 r 506077 Coil—Horizontal lock (less slug)  

1.507429 Slug core for Horizontal Lock coil  
222 508883 Transformer—horizontal fly- back   
225 f 508667 Coil—Width ( includes slug and clip)  

1 508784 Slug core for Width coil  
233  f 162190 Coil—Horizontal Linearity ( includes slug)  

1 507429 Slug core for Horizontal Linearity Coil  
239 508702 Transformer—power   
241 507586 Coil—choke   
244 507587 Coil—choke   
248...._ ........ 507584 Coil—choke   
253 508341 Choke—filter   
254 507584 Coil—choke   
255 507970 Coil—choke   
257...._ ........ 507971 Coil—choke   
259 507586 Coil—choke   

263 508076 Transformer—vertical blocking oscillator  
271 507567 Coil-3rd I.F. trap  
278 508674 Transformer—vertical output   
365 508184 Coil—AM antenna 
370-- 507586 Coil—choke   
372 507935 Coll—choke   
374__ ....... 507942 Coil—FM oscillator 
375 508195 Coil—AM oscillator 
379 ...... __ 507941 Coil—FM R.F.   
385 506581 Coil—R.F. choke (includes resistor 386)  
387 506080 Transformer-1st FM I.F. ( includes condensers 387-A 

and 3137-B)   
388 505867 Transformer—lst AM I.F. ( includes condensers 388-A 

and 3884)   
397 505905 Transformer-2nd FM I.F. ( includes condenser 397-A). 
398 505867 Transformer-2nd AM I.F. ( includes condensers 398-A 

and 398-8)   
409 508179 Transformer—FM discriminator (includes condenser 

409-A)   
418 508212 Loop antenna (AM)  

43-A to D 508203 
51 508174 
53 508325 
221 508713 
261 118921 
262-A to 0 508062 

361 118921 

363 118921 
364 118921 
369-A,B 508753 
399-A, B,C 506338 

418 508212 

508080 
508666 
508665 
508437 
508708 
507989 
507986 

OTHER ELECTRICAL PARTS 

Switch—band (on TV chassis)  
Speaker—P.M. Dynamic (6" x 9")  
Built-in antenna (includes condenser 54)  
Fuse for horizontal sweep circuit; 1/4 Amp. 250 volt 
Lamp—TV Channel Lite (Mazda #47) 6-8 v. 150 Ma  
Integrator coupling unit 
A—Condenser—ceramic .01 Mfd. 450 volt 
B—Resistor—carbon 22,000 Ohms 1/5 watt 
C—Condenser—ceramic 2000 Mmfd. 450 volt   
D—Resistor—carbon 8200 Ohms 1/5 watt 
E--Condenser—ceramic 5000 Mmfd. 450 volt 
F—Resistor—carbon 8200 Ohms 1/5 watt 
0—Condenser--ceramic 5000 Mmfd. 450 volt 

Lamp—OFF-ON Indicator Lite (Mazda #47) 6-8 v. 
150 Ma. 

Lamp—AM Channel Lite (Mazda #47) 6-8 v. 150 Ma.-
Lamp—FM Channel Lite (Mazda #47) 6-8 v. 150 Ma  
Switch—band (on AM-FM tuner) ............ 
Diode filter unit 
A—Condenser--ceramic 100 Mmfd. 400 volt 
B—Resistor—carbon 47,000 Ohms 1/5 watt 1--
C—Condenser—ceramic 100 Mmfd. 400 volt 

Loop antenna (AM)  

MECHANICAL PARTS OF R.F. TUNER 

(For electrical parts see preceding classified 
listings of condensers, resistors and coils.) 

R.F. Unit complete with coils and tubes  
Bracket for mounting tuner (front)  
Bracket for mounting tuner ( rear)  
Fine Tuning cam and brass shaft  
Roller—detent   
Shield—tube; miniature for 656 or 6AG5  
Slug for osc. coil fine tuning adjustment  

•—This part is not supplied as a Service replacement item. 

PARTS LIST (Contd.) 
DIA-
GRAM 
NO. 

PART 
NO. DESCRIPTION 

DIA-
GRAM 
NO. 

PART 
NO. DESCRIPTION 

MECHANICAL PARTS of R.F. TUNER—Continued 

507987 Socket—miniature for 6J6  
507988 Socket—miniature for 6AG5  
507966 Spring contactor washer (on front turret shaft)  
508709 Spring—detent   
507990 Spring—retains osc. fine tuning slug  
507967 Spring—turret shaft retaining  
507984 Stator contact assembly (includes 11 contacts and 

metal frames)   
508707 Tuner turret and shaft assembly ( less coils)  
507965 Washer, fiber spacer (turret shaft)  

CABINET PARTS 

508722 Back for cabinet ( less power cord)  

508217 Bracket for mounting OFF-ON indicator lite at base of 
cabinet   

117131 Bull's-eye for OFF-ON indicator lite at base of cabinet 
508550 Cabinet   
507930 Call letter tabs  
508204 Dial scale, AM-FM  
508210 Escutcheon, control panel  
508540 Glass window   
508204 Knob—AM-FM Coarse Tuning and dial scale  
508205 Knob—AM-FM Fine Tuning  
508206 Knob—Brightness or Horizontal Hold  
502563 Knob--built-in antenna   
508627 Knob—Channel Selector   
508209 Knob—"CONTRAST"   
507917 Knob—TV Fine Tuning  
508208 Knob—"TV-PHONO-AM-FM"   
508207 Knob—Volume or Tone  
508331 Mask for picture tube  
508211 Name plate (Custom Deluxe 12)  
508621 Rubber gasket between mask and picture tube  
18796 Screw—#10 x 1"; mounts chassis  

505497 Socket for OFF-ON indicator lite at base of cabinet  
162163 Terminal strip for TV antenna connection  

MISCELLANEOUS 

509048 Back cover and switch shaft bearing assembly for 
AM-FM tuner   

301270 Base for mounting electrolytic condenser  
508829 Bracket base for support of yoke and focus coil ( left 

hand)   
508830 Bracket base for support of yoke and focus coil (right 

hand)   
508613 Bracket for deflection yoke mounting  
508728 Bracket for mounting trimmer #26  
508666 Bracket for mounting tuner (front)  
508665 Bracket for mounting tuner ( rear)  
508510 Bracket—retains front of picture tube  
508755 Bracket—supports AM-FM tuner  
508198 Bracket—supports band switch shaft on TV chassis  
508038 Bracket—tube support (bottom front) ( less rubber pad) 
508154 Bracket ("U" shaped) for support of yoke and focus 

coil   
505165 "C" washer for connecting link  
505314 "C" washer for extension shaft  
507930 Call letter tabs  
508806 Centering magnet assembly  
112745 Clip for mounting AM antenna coil 
508683 Clip for mounting electrolytic condenser #129  
508681 Clip for mounting electrolytic condenser #224  
507339 Clip for mounting, 1st video I.F., 2nd video I.F., 3rd 

video IF., horiz. lock or horiz. linearity coil  
507592 Clip for mounting 4th video I.F. coil  
508715 Clip for mounting fuse holder  

MISCELLANEOUS—Continued 

500245 Clip for mounting H.V. condenser  
505101 Clip for mounting I.F. transformer or FM sound dis-

criminator   
114955 Clip—retainer on end of dial cord  
507286 Connector for H.V. terminal of picture tube  
117057 Cord—dial drive (21/2  ft. required) per ft. 
508525 Drum—dial; on gang condenser  
508714 Fuse holder   
508623 Grounding spring for coating on picture tube  

ver 5095CT7 Lever—apband switch actuating ( on AM-FM tuner)  
509049 Lever—band switch actuating (on TV chassls)....- ..... 
508756 Link—connects band switch actuating leven  
508617 Nut—for retaining focus coil mounting plate  
162183 Planetary drive and dial drum (includes mounting 

bracket)   
508864 Plate—focus coil mounting  
506652 Plug for AM-FM tuner power cable  
500966 Plug for audio cable on AM-FM tuner  
508878 Plug for focus coil leads  
507699 Power cord assembly (includes plugs at both ends)  
507361 Rubber cover for H.V. terminal connector  
508512 Rubber spacer on picture tube support bracket  
507793 Rubber spacer support between flared neck of picture 

tube and yoke bracket  
18796 Screw—#10 x 1"; mounts chassis  

508732 Shaft, extension for band switch on AM-FM tuner  
162138 Shield—H.V. supply (front section)  
508088 Shield—H.V. supply (rear section)  
508862 Shield—protector for band switch  
507357 Slug core for 1st, 2nd, 3rd or 4th video I.F. coil  
507429 Slug core for Horizontal Lock or Horizontal Linearity 

coil   

508438 Slug core (5/16" dia. x 3/4 " long) for primary of TV 
sound discriminator transformer  

508894 Slug core (1/4 " dia. x 1/2 " long) for primary of TV 
sound discriminator transformer ........   

508439 Slug core (5/16" dia. x 3,4" long) for secondary of TV 
sound discriminator transformer  

508894 Slug core (1/4" dia. x 1/2 " long) for secondary of TV 
sound discriminator transformer 

508784 Slug core for Width coil  
160039 Socket—AM-FM tuner output  
162038 Socket assembly for 183GT/8016 tube (includes corona 

ring and mounting frame)  
508049 Socket and cable assembly for picture tube  
508156 Socket and mounting bracket for TV channel lite  
507948 Socket for AM-FM tuner power cable  
508335 Socket for AM or FM channel lite  
508879 Socket for focus coil leads  
508086 Socket for mounting H. V. condenser #230  
507932 Socket—male, power cord interlock  
506576 Socket—miniature (7 pin) for 68E6)  
507364 Socket—miniature (7 pin)   
506331 Socket—miniature (9 pin) (for 12A17)  
508044 Socket—miniature (9 pin)   
508703 Socket—octal   
160039 Socket— phono. plug   
505161 Spring—dial cord tension  
508514 Spring—retains H.V. lead  
508608 Spring—tension for focus coil mounting  
503994 Strap for picture tube support ( includes rubber pad).... 
111456 Washer—spring washer for connecting link 

170195 Wing nut—#8-32; for yoke and focus coil mounting.... 

170851 Wing nut—#5-40; for mounting focus coil to plate.... 

170817 Wing screw—#10-24; for height adj. of yoke and 
focus coil   

170741 Wing screw—#10-32; for yoke mounting  
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1. DESCRIPTIVE SPECIFICATIONS. 

Power Supply - 117 volts, 60 cycle, 210 watts. 
Kinescope - 120P4, 121P4, or 12KP4, kinescope, 

magnetic, deflection, mechanical picture centering, 
and magnetic focus. I Focus coil permanent magnet 
with electromagnetic vernier.) 

Sweep Circuits. 

Horizontal - Oscillator ond driver tube, sweep am-
plifier tube, damper tube, and H.V. rectifier tube. 
Sweep frequency is automatically controlled. 

Vertical - Oscillator, driver, and sweep amplifier 
tubes. Frequency is manually controlled. 

Radio Frequency and Intermediate Frequency Circuits. 

AM Picture - Superhetrodyne, tuned RF stage, con-
verter and 4 I.F. stages. 2nd Detector and Video 
Amplifier. I Sound traps in 1st and 3rd I.F. stages.) 
Keyed A.G.C. operating from video detector. 

FM Sound - Intercarrier system, limiter, ratio de-
tector, triode audio driver, and beam power am-
plifier. 

Number of Tubes - 24 including kinescope and recti-

fiers. 

Frequency Ranges - Low Band, 54 mc. thru 88 mc. 
High band 147 mc. thru 216 mc. 

Intermediate Frequencies. 
Picture Carrier - 26.4 mc., 3.7 bandwidth at 50% 

response points. 
Sound Carrier - 21.9 mc. Beat with picture carrier 

at 2nd detector to produce 4.5 mc. 

Front Controls. 

Top - Dual Control 
Center Knob - Vertical Hold. 
Outside Knob - Horizontal Hold. 

2nd from Top - Dual Control 
Center Knob - Off-On-Volume. 
Outside Knob - Picture Control. 

3rd from Top - Dual Control. 
Center Knob - Brightness Control. 
Outside Knob - Hi- Lo Channel Switch. 

Bottom - Dual Control. 
Center Knob - Opera Glass. 
Outside Knob - Tuning Control. 

Rear Controls. 

1 - Horizontal Linearity. 
2 - Horizontal Damping. 
3 - Horizontal Size. 
4 - Vertical Size Small. 
'5 - Vertical Linearity Small. 
6 - Tone Switch. 
7 - Vertical Linearity Large. 
8 - Vertical Size Large. 
9 -- Focus. 

Speaker Equipment 

12" Permanent Magnet - 3.2 ohm impedence. 
Audio Power Rating. 

2.0 watts at 400 cycles with 10% distortion. 

Tubes - Types and Function. 

V-1 
V-2 
V-3 
V-4 
V-5 
V-6 
V-7 

12AU7 
6SN7-GT 
6BG6-G 
6W4-GT 
1 B3-GT 8016 
6AL5 
12AU7 

Vertical Sweep Output. 
Horizontal Sweep Oscillator. 
Horizontal Sweep Output. 
Damper. 
High Voltage Rectifier. 
Horizontal Phase Detector. 
Sync Splitter and DC Re-

storer. 

V-8 6AC7 
V-9 6AL5 
V-10 6BH6 
V-11 6BH6 
V-12 6BH6 
V-13 6AU6 
V- 14 6T8 

V-15 6V6-GT G 
V-16 616 

V- 17 616 

V-18 
V-19 
V-20 

V-21 

V-22 

6BC5 
6BH6 
5U4-G 
i 12K P4 
1121P4 
11201)4 f 
12AU7 

V-23 6AH6 
V-24 6AU6 

Description 

Video Amplifier. 
Video Detector and Limiter. 
3rd Video I.F. Amplifier. 
2nd Video I.F. Amplifier. 
1st Video I.F. Amplifier. 
Ratio Detector Driver. 
Ratio Detector and Audio 

Amplifier. 
Audio Output. 
Hi- Band Converter und 

Oscillator. 
Lo- Band Converter rind 

Oscillator. 
Hi- Band R.F. Amplifier. 
Lo- Band R.F. Amplifier 
Power Rectifier. 

Kinescope. 

Vertical Sweep Oscillator 
and Sync Clipper. 

4th I.F.-Video I.F. Amplifier. 
A.G.C. 

GENERAL ASSEMBLY PARTS LIST 

c; 
z 

j. 
‘2, 

z 

Cabinet Assembly   108155 108160 

Speaker 155154 155154 

Escutcheon-Tube Ring  125049 1 25048 

Mask Assembly  174016 174014 

Lens   - - 138028 138028 
Back Panel Assembly   101131 101133 

Knob- Tuning   134132 134115 

Knob - 7-13, 2-6 ( Range) _ _ 134131 134117 
Knob -- Brightness 134130 134120 

Knob -- Opera Glass 134134 134134 

Knob - Picture ( Contrast) _ 134129 134118 

Knob- Volume ........ 134121 
Knob - Horizontal -------------- 134127 134116 

Knob - Vertical   . 134126 134119 
Nome Plate--

Stromberg-Corlson    121054 121049 

Tel Atenna-Loop Support 103018 103018 

Tel Atenno-loop Assembly 139037 139037 

. 
0 

Z 

/...) 

108154 

155154 

125048 

174014 

138028 

.101131 

134115 

134117 

134120 

134134 

134118 

134121 

134116 

134119 

121049 

103018 

139037 

2. ALIGNMENT PROCEDURE. 

General. 

All precautions for aligning high frequency devices 

should be observed. Signal generators and oscillo-

scope leads should be well shielded and as short as 

possible. If necessary to reduce regeneration, a metal 

plate should be placed on the bench where the align-

ment work is done. 
Video I.F. Alignment. 

The video I.F. system consists of a double tuned con-

verter plate transformer followed by four single tuned 

stages. These four are the 1st, 2nd, 3rd, and 4th I.F. 

Stages. They are aligned as a " quadruple" unit pre-

vious to the adjustment of the double- tuned stage 

Alignment of the "Quadruple". 

1. Set the contrast control at the maximum contrast 

position. 

Apply an external bias of approximately 3V 

D.C. to the AGC line at the junction of R-119, 

100 ohms, R-73, 27,000 ohms, and C-7, 10 MF. 

3. Connect the oscilloscope to the grid of the video 

amplifier, pin 4 of V-8 ( 6AC7). The lead used 

for this connection should be a low capacity type 

shielded cable. A 47,000 ohm isolating resistor 

at the input end of the cable is advisable to mini-

mize disturbances caused by I.F. energy pickup 

on the cable. Failure to observe this precaution 

may result in incorrect alignment of the receiver. 

4 Connect the output of the sweep generator to 

the grid of the 1st I.F. amplifier V-12 ( 6BH6) thru 
the network shown below. 

INPUT 47 .1.‘- OUT PUT 

4- W , 1(. 

1000 MMF 
CARBONL.... 

o 

The 47 ohm and 10 ohm resistor network is 

recommended to give proper terminaton to the 

generator output cable and also to provide a 

low grid to ground impedance to minimize feed-

back from other receiver circuits. 

5. Adjust the gain of the scope and the signal input 

to produce a 2 volt peak to peak output on the 

oscilloscope screen. This level of output should 

be maintained throughout the alignment pro-

cedure by re- adjusting the bias and/or the input. 

6. Adjust the 21.9 mc. trap L-2 so that the 21.9 

marker is coincident with the valley of the trap as 

shown below. 

7. The 21 mc. L-5 trap may then be adjusted ( with-

out using a marker) to give the response curve 

the approximate shape as shown below. The 

response between the 21.9 mc. and 21 mc. should 

be kept at a minimum. 

8. The tuning slugs are identified in accordance with 

their approximate frequency settings as follows: 

No. 1 - 1st I.F. Plate coil, T-9 hi- hi frequency. 

No. 2 - 2nd I.F. Plate coil, T-10 hi- lo frequency. 

No. 3 - 3rd I.F. Plate coil, T-11 lo- lo frequency. 

No. 4 - 4th I.F. Plate coil, T-12 lo- hi frequency. 

Refer to the circled numbers on the response curve 

shown below for the relative positions. 

Maintaining these relative frequency positions, 

the slugs should be set to produce a curve ap-

proximately as shown below with 26.4 mc. and 

22.7 mc. markers at the 70% response. 

22.7 MC. 
7::LM_LIPONSE 

21.0 MC. 
21.9 MC 

9. It is suggested the traps be checked to insure 

correct frequency setting after finishing Step No. 8. 

Alignment of the Double-Tuned Stage. 

1. The band switch is turned to the Lo Band position 

and the external bias is still applied to the AGC 

bus. 

2. The output from the sweep generator is coupled 

into the plate of the Lo Band converter tube 

V-17, 6J6, by means of the special tube shield. 

This special shield is constructed by cutting tube 

shield SC No. 151036 in two, 3/4" from the base. 

Separate the two pieces by 1/8 "  and secure by 

soldering 4-1 meg. ohm 1/2 watt carbon resistors 

to each part as shown below. 

TUBE SHIELD 
S.C. PART NO 151036 

LEADS 

4-1 MEGOHM 
RESISTORS 

3. Adjust the primary L-26 and secondary T-8 of the 

double-tuned pair until the 26.4 mc. and 22.7 

mc. markers are at 50% response as shown below. 

4. It may be necessary to make slight adjustments 

on the " Quadruple" in order to achieve the de-

sired response, but caution should be exercised 

to prevent complete mis-alignment. 

50% RESPONSE 

26.4 NC. 

Sound I.F. Alignment. • 

1. Apply a modulated 4.5 mc. signal to the grid of 

the video amplifier, pin 4 of V-8 ( 6AC7). Con-

nect the input of the oscilloscope thru the crystal 

detector shown below to the grid of the kinescope 

tube. 

MODEL TC-125, 
Series "On 
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1000 
INPUT MME IN - 34 1000 -A- OUTPUT 

2. Adjust the core of T-5 the 4.5 mc. sound take-

off coil for minimum response. 

FRONT 

!.5 

•230 v 

.• 325 Y 

• 210 

•330 

0 

TUBE VOLTAGE CHART 

.45 

6 Swat 
0  51 

6.3V • G 
0 3610 12AU74"°' 

12 AU7 

LOOKING AT INSIDE 
BOTTOM OF CHASSIS 

6AU6 

3. Remove the modulation on the 4.5 mc. signal and 

adjust the primary of the ratio detector trans-

former T-6 for maximum AGC voltage. This volt-

age is measured across the 5.0 MF electrolytic 

capacitor C-56 in the ratio detector diode circuit. 

4. Adjust the secondary of the ratio detector trans-

former for zero voltage from the junction of R-79, 

22K and R-80, 22K to the junction of C-58, 

.047 MF and R-78, 18K. This voltage in adjust-

ment should pass thru zero between positive and 
negative swings on the VTVM. 
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NOTES. 
I - MEASUREMENTS ARE MADE AT 117 V LINE USING II MEGOHM VACUUM TUBE VOLTMETER 
ALL VOLTAGES ARE D C AND ARE POSITIVE WITH RESPECT TO CHASSIS GROUND EXCEPT 
WHERE NOTED 

2- ALL VOLTAGES ARE THE SAME IN ANY POSITION OF THE RANGE SWITCH EXCEPT AS SHOWN 
IN NOTES 3 AND 4 

3- VOLTAGES SHOWN ARE FOR LOW BAND (CHANNELS 2 TO 6) 
4- VOLTAGES SHOWN ARE FOR HIGH BAND ( CHANNELS 7 TO 13) 
5- CONTRAST CONTROL SET MIN IMUM.ANTENNA DISCONNECTED. NORMAL PICTURE SIZE. 

P 90 

FOCUS 
CONTROL 

n 53 RI 34 R 45 

„RI LIN VCRTLIN 
LARGE,---., SMALL 

VERT `.31ZE LARGE ' ell' 

R135 L34 Li7 

VERT SIZE HORIZ SIZE 
SMAL L 

CAB LAMP JACK 

L 16 

HORIZ LIN 

HOR1Z DAMPING rj 

I5 H0 N0 - 
V20 V4 JACK 

DAMPER 

FUSE 

15 

RATIO DEI 
AUDIO AMP 

RATIO DEI 
TRANSF 

VI4 

1- 0-115 
__J 

RATIO DET 
SOUND COUPLING DRIVER 

T 2 

VERT. BLOC 
OSC 

VI 

V22 

VERT SWEEP 
OSC. a 

SYNC. CLIPPER TI2 
. • - 

VERT SWEEP OUTPUT 

FRONT 

A G C 

V9 

VI3 

VIDEO AMP 

V23 

VIDEO DE T-A G C 
Ill 

SYNC SPLITTER 

3RD 
O VIDEO IF  

TI  
L510 

VII 

V 21 

KINESCOPE TUBE 
12 OP 4 
12 LP4 
I2KP4 

68G6 
-G 

6S N 
-CT 

HOR SWEEP 
OSG 

2ND L26 

©1-9 

V12 

caa®  

V7 

V3 

L 12 

HORSWEEFf; . 
OSC 

C 40 

V6 

HOP PHASE 
DETECTOR 

®L24C)L2q-eL19 

o 
CIO? 

VI6 Mt8 L28® 
0L3o0L290_27 
78 Cl 

î o 
e Cl°1 

VI7 VI9 
TUNER  

HORIZ-VERT. CONTROLS 

PICTURE- VOLUME CONTROLS 

o 
RANGE SW- BRIGHTNESS CONTROL 

o 
TUNING CONTROL 

OPERA GLASS CONTROL 

MODEL TC-125, 
series " On 

CIRCUIT S-C 

SYMBOL PART NO. CAPACITY TYPE 

C-1 110484 2.5 MMF Ceramic 

C-2 110586 5000 MMF Ceramic 

C-3 110586 5000 MMF Ceramic 

C-4 110586 5000 MMF Ceramic 

C-5 110586 5000 MMF Ceramic 

C-6 110586 5000 MMF Ceramic 

C-7 11108.4 10 MF Elect. 

C-8 110464 470 MMF Ceramic 

C-9 110586 5000 MMF Ceramic 

C-10 110586 5000 MMF Ceramic 

C-11 110540 .01 MF Molded 

C-12 111067 80 MFD Elect. 

C-13 110586 5000 MMF Ceramic 

C-14 110660 .047 MF Molded 

C-16 110548 . 22 MF Molded 

C-17 110263 470 MMF Mica 

C-18 110586 5000 MMF Ceramic 

C-19 110546 . 1 MF Molded 

C-21 110540 .01 MF Molded 

C-22 110534 .001 MF Molded 

C-23 110534 .001 MF Molded 

C-24 110538 .0047 MF Molded 

C-25 110586 5000 MMF Ceramic 

C-27 111067 80 MFD Elect. 

C-28 110586 5000 MMF Ceramic 

C-29 110679 . 25 MF Paper 

C-30 110538 .0047 MF Molded 

C-31 110546 .1 MF Molded 

C-32 110548 . 22 MF Molded 

C-33 110558 .033 MF Molded 

C-34 110536 .0022 MF Molded 

C-35 110272 3900 MMF Mica 

C-36 110767 . 15 MF Molded 

C-37 110208 27,0 MMF Mica 

C-38 110216 390 MMF Mica 

C-39 110208 270 MMF Mica 

C-40 110037 30-273 MMF Mica Trimmer 

C-41 111065 40-10-10-25 Elect. 450-25 

C-42 110544 .047 MF Molded 400 

C-43 111030 5 MFD Elect. 50 

C-44 110558 .033 MF Molded 600 

C-45 110561 .1 MF Molded 600 

C-46 110664 36 MMF Ceramic 1000 

C-47 110664 36 MMF Ceramic 1000 

C-48 110658 500 MMF Molded 10000 

C-49 110666 56 MMF Ceramic 1000 

C-50 110548 . 22 MF Molded 400 

C-51 110665 39 MMF Ceramic 400 

VOLTAGE 

500 

450 

450 

450 

450 

450 

25 

350 

450 

450 

400 

300 

450 

200 

400 

500 

450 

400 

400 

400 

400 

400 

450 

300 

450 

600 

400 

400 

400 

600 

400 

500 

200 

500 

500 

500 
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CIRCUIT 

SYMBOL 

C-53 

C-54 

C-55 

C-56 

C-57 

C-58 

C-59 

C-61 

C-62 

C-63 

C-64 

C-65 

C-66 

C-67 

C-68 

C 69 

C-70 

C-71 

C-72 

C-73 

C-74 

C-75 

C-76 

C-77 

C-78 

C-79 

C-80 

C-81 

C-82 

C-83 

C-84 

C-85 

C-86 

C-87 

C-88 

C-89 

C-90 

C-91 

C-92 

C-93 

C-94 

C-95 

C-96 

C-97 

C-98 

C-99 

Ç- I00 

C-101 

C-102 

C-103 

C-104 

C-105 

C-106 

S-C 

PART NO. 

110586 

110561 

110454 

111030 

110537 

110660 

110538 

110540 

110557 

110586 

110538 

110568 

110568 

110538 

111068 

111064 

110586 

110653 

110598 

110586 

110586 

110586 

110656 

110654 

110034 

110586 

110656 

110438 

110586 

110653 

110654 

110656 

110034 

110652 

110652 

110483 

1 10667 

110667 

110655 

110652 

110652 

110654 

110462 

110035 

110654 

110035 

110462 

27081 

27081 

110586 

110586 

110451 

110438 

CAPACITY 

5000 MMF 

0.1 MF 

330 MMF 

5 MF 

.0033 MF 

.047 MF 

.0047 MF 

.01 MF 

.022 MF 

5000 MMF 

.0047 MF 

.01 MF 

.01 MF 

.0047 MF 

TYPE 

Ceramic 

Molded 

Ceramic 

Elect. 

Molded 

Molded 

Molded 

Molded 

Molded 

Ceramic 

Molded 

Molded 

Molded 

Molded 

40-20-10-100 Elect. 

80-80 Elect. 

5000 MMF Ceramic 

22 MMF Ceramic 

5 MMF Ceramic 

5000 MMF Ceramic 

5000 MMF Ceramic 

5000 MMF Ceramic 

10 MMF Ceramic 

750 MMF Ceramic 

1-8 MMF Trimmer 

5000 MMF Ceramic 

10 MMF Ceramic 

1.5 MMF Ceramic 

5000 MMF Ceramic 

22 MMF Ceramic 

750 MMF Ceramic 

10 MMF Ceramic 

1-8 MMF Trimmer 

2000 MMF Ceramic 

2000 MMF Ceramic 

75 MMF Ceramic 

4.5 MMF Ceramic 

4.5 MMF Ceramic 

5.5 MMF Ceramic 

2000 MMF Ceramic 

2000 MMF Ceramic 

750 MMF Ceramic 

220 MMF Ceramic 

.5-5 MMF Trimmer 

750 MMF Ceramic 

.5-5 MMF Trimmer 

220 MMF Ceramic 

20-75 MMF Trimmer 

20-75 MMF Trimmer 

5000 MMF Ceramic 

5000 MMF 

100 MMF 

1.5 MMF 

Ceramic 

Ceramic 

Ceramic 

VOLTAGE 

450 

600 

350 

50 

400 

200 

400 

400 

600 

450 

400 

1000 

1000 

400 

450-50 

300-300 

450 

500 

350 

450 

450 

450 

400 

350 

450 

400 

500 

450 

500 

350 

400 

350 

350 

400 

350 

350 

400 

350 

350 

350 

350 

350 

350 

450 

450 

500 

500 

CIRCUIT S-C 

SYMBOL PART NO. CAPACITY 

C-107 

C-108 

C-109 

C-112 

C-113 

C-115 

C-116 

C•117 

C-118 

C-119 

C-121 

C-122 

C-123 

C-124 

110499 

1 10654 

110483 

110538 

110586 

111082 

110546 

110439 

110586 

110464 

110586 

110658 

110678 

110681 

20 MMF 

750 MMF 

75 MMF 

.0047 MF 

5000 MME 

500 MMF 

.1 MF 

2.2 MMF 

5000 MMF 

470 MMF 

5000 MMF 

500 MMF 

.056 MF 

1500 MMF 

TYPE 

Ceramic 

Ceramic 

Ceramic 

Molded 

Ceramic 

Elect. 

Molded 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Molded 

Molded 

Ceramic 

VOLTAGE 

500 

350 

400 

400 

450 

12 

400 

500 

450 

350 

450 

10000 

400 

500 

CIRCUIT 

SYMBOL 

R-1 

R-2 

R-3 

R-4 

R-5 

R-6 

R-7 

R-8 

R-9 

R-10 

R-11 

R-12 

R-13 

R-14 

R-15 

R- I6 

R-17 

R-18 

R-19 

R-20 

R-21 

R-22 

R-23 

R-24 

R-25 

R-26 

R-27 

R-28 

R-29 

R-30 

R-31 

R-32 

R-33 

R-34 

R-35 

R-36 

S-C 

PART NO. 

149098 

28170 

28145 

149095 

149098 

28168 

28145 

28168 

149096 

149095 

149027 

149095 

37200 

149119 

149111 

28166 

149113 

28147 

145077 

149113 

149095 

149113 

149101 

149101 

149044 

149103 

149117 

149110 

149116 

28155 

28165 

149119 

28164 

149109 

28006 

28006 

RESISTANCE WATT 

330 ohms 

10000 ohms 1/2  

82 ohms 1/2 

100 ohms 1/2  

330 ohms 

6800 ohms 

82 ohms 

6800 ohms 

150 ohms 1/2  

100 ohms 1/2  

22 ohms 2 W 

100 ohms Y2 

8200 ohms 1 W 

1 Megohm Y2 

47000 ohms 1/2  

4700 ohms 1/2 

0.1 Meg. 1/2  

120 ohms 1/2  

750 ohm 250K 

.1 Meg 

100 ohms 

.1 Meg 

1000 ohms 

1000 ohms 1/2 

1000 ohms 2 W 

2200 ohms 1/2  

470000 ohms 'h 

33000 ohms 1/2  

330000 ohms 1/2  

560 ohms 

3900 ohms 

1 Meg 1/2  

3300 ohms 1/2  

22000 ohms 

.1 Meg 1/2  

.1 Meg 1/2  

1/2 

y2 

1/2 

1/2 

TOI. 

2014 

1014 

10% 

20% 

20% 

10% 

10% 

10% 

20% 

2014 

10% 

20% 

10% 

2014 

2014 

10% 

20% 

1014 

POT 

2014 

20% 

20% 

2014 

20% 

1014 

20% 

20% 

20% 

2014 

10% 

1014 

20% 

1014 

20% 

10% 

10% 

CIRCUIT 

SYMBOL 

R-37 

R-38 

R-39 

R-40 

R-41 

R-42 

R-43 

R-44 

R-45 

R-46 

R-47 

R-48 

R-49 

R-50 

R-51 

R-52 

R-53 

R-54 

R-55 

R-56 

R-57 

R-58 

R-59 

R-60 

R-61 

R-62 

R-63 

R-64 

R-65 

R-66 

R-67 

R-68 

R-69 

R-70 

R-71 

R-72 

R-73 

R-74 

R-77 

R-78 

R-79 

R-80 

R-81 

R-82 

R-83 

R-84 

R-85 

R-86 

R-87 

R-88 

R-89 

R-90 

R-91 

R-92 

R-93 

S-C 

PART NO. RESISTANCE WATT TOI. 

149123 

149117 

28146 

149095 

149332 

149124 

149120 

149113 

145079 

28157 

149121 

149107 

149054 

28155 

28155 

28194 

145100 

149184 

149102 

149113 

145101 

28184 

149084 

28169 

149094 

149119 

149166 

149055 

149111 

149271 

149331 

149202 

149101 

149115 

145084 

149107 

28174 

149103 

149111 

28173 

27407 

27407 

28169 

149330 

149117 

149113 

149069 

149082 

149125 

149170 

149117 

145087 

149356 

149157 

149113 

4.7 Meg 

.47 Meg 

100 ohms 

100 ohms 

1000 ohms 

6.8 Meg 

1.5 Meg 

.1 Meg 

5000 ohms 

820 ohms 

2.2 Meg 

10000 ohms 

8200 ohms 

560 ohms 

560 ohms 

1.8 Meg 

6 Meg 

5600 ohms 

1500 ohms 

.1 Meg 

50K2 Meg 

.27 Meg 

22000 ohms 

8200 ohms 

68 ohms 

1 Meg 

82 ohms 

12000 ohms 

47000 ohms 

5.6 ohms 

8000 ohms 

680000 ohms 

1000 ohms 

.22 Meg 

.1 Meg 

10000 ohms 

27000 ohms 

2200 ohms 

47000 ohms 

18000 ohms 

22000 ohms 

22000 ohms 

8200 ohms 

4000 ohms 

.47 Meg 

.1 Meg 

68 ohms 

10000 ohms 

10 Meg 

270 ohms 

.47 Meg 

2250 ohms 

2700 ohms 

12 ohms 

.1 Meg 

1/2 

20% 

20% 

Y2 

1/2  

1/2  20% 

Y2 20% 

2 W 20% 

10% 

10% 

1/2 10% 

POT 

1 W 10% 

10% 

20% 

WW 

20% 

20% 

20% 

POT 

10% 

20% 

1/2 20% 

POT 

1/2  10% 

2 W 20% 

1/2  10% 

1/2  20% 

1/2 20% 

1 W 

2 W 

10% 

10% 

20% 

10% 

10 W 

1 W 

1/2  

WW 

10% 

20% 

20 % 

POT 

'h 20% 

1/2 10% 

1/2 20% 

1/2  20% 

1/2  10% 

Y2 10% 

1/2  10% 

1/2 10% 

5 W WW 

1/2  20% 

20% 

2 W 20 % 

2 W 20% 

1/2  20% 

1 W 10% 

1/2  20% 

4 W POT 

2 W 10% 

1 W 10% 

Y2 20% 

CIRCUIT 

SYMBOL 

R-94 

R-95 

R-96 

R-97 

R-98 

R-99 

R-100 

R-101 

R-102 

R-103 

R-104 

R-105 

R-106 

R-107 

R-108 

R-109 

R-110 

R-111 

R-112 

R-114 

R-115 

R-117 

R-118 

R-119 

R-120 

R-121 

R-122 

R-123 

R-124 

R-125 

R-126 

R-127 

R-128 

R-130 

R-131 

R-132 

R-134 

R-135 

S-C 

PART NO. RESISTANCE WATT TOI. 

149105 

149107 

149096 

149101 

149101 

28155 

149103 

149113 

149101 

149105 

149101 

149107 

149096 

149096 

28163 

149101 

149096 

149110 

149110 

149145 

149355 

149111 

14S 095 

149095 

149107 

149103 

34578 

149116 

149095 

28168 

28145 

149095 

28176 

149111 

149120 

149117 

145079 

145082 

4700 ohms 

10000 ohms 

150 ohms 

1000 ohms 

1000 ohms 

560 ohms 

2200 ohms 

.1 Meg 

1000 ohms 

4700 ohms 

1000 ohms 

10000 ohms 

150 ohms 

150 ohms 

2700 ohms 

1000 ohms 

150 ohms 

33000 ohms 

33000 ohms 

15000 ohms 

2200 ohms 

47000 ohms 

100 ohms 

100 ohms 

10000 ohms 

2200 ohms 

27000 ohms 

330000 ohms 

100 ohms 

6800 ohms 

82 ohms 

100 ohms 

39000 ohms 

47000 ohms 

1.5 Meg. 

.47 Meg. 

5000 ohms 

100 ohms 

1/2 

1/2 

1/2 

1/2 
1/2 

Y2 

lh 

1/2 

1/2  

1 W 

2 W 

1/2 

1/2 

1/2 
1 W 

1/2  

1/2  

1/2  
1/2 

1/2 
'h 

'h 

20% 

20% 

20% 

20% 

20% 

10% 

20% 

20% 

20% 

20% 

2014 

2014 

2014 

2014 

1014 

2014 

2014 

2014 

2014 

2014 

1014 

2014 

2014 

2014 

2014 

2014 

10% 

2014 

2014 

1014 

10% 

2014 

1014 

2014 

2014 

2014 

POT 

POT 

CIRCUIT 

SYMBOL 

L-2 

L-3 

L-4 

L-5 

1-10 

L-12 

L-14 

L-15 

L-16 

L-17 

L-19 

L-20 

S-C 

PART NO. 

114394 

20608 

20608 

114384 

114669 

114069 

114656 

114655 

114071 

114075 

114066 

114066 

DESCRIPTION 

COIL ASM ( 21.9 MC TRAP) 

LINK ( No. 24 POLYETHYLENE) 

LINK ( No. 24 POLYETHYLENE) 

COIL ASM (TRAP) 

COIL ASM ( PEAKING COIL) 

HORIZ. SWEEP OSC 

COIL ASM ( PEAKING COIL) 

COIL ASM ( PEAKING COIL) 

LINEARITY COIL 

BOOSTER COIL 

COIL ASM ( HI- BAND R F PRI) 

COIL ASM ( HI- BAND R F SEC) 

MODEL TC-125, 
Series " 0" 

S
T
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S-C 

PART NO. DESCRIPTION 

L-21 114057 COIL ASM ( LO- BAND ANT) 

L-22 114676 COIL ASM ( HI- BAND ANT.) 

L-24 114066 COIL ASM ( HI- BAND OSC) 

L-25 114060 COIL ASM ( R F C) 

L-26 1 14061 COIL ASM ( VIDEO IF CONV PRI) 

L-27 1 14065 COIL ASM ( LO- BAND R F PRI) 

L-28 114642 COIL ASM ( LO- BAND R F TRIM) 

L-29 1 14065 COIL ASM ( LO-BAND R F SEC) 

L-30 114065 COIL ASM ( LO- BAND OSC) 
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TRANS SOUND COUPLING 

TRANS RATIO DETECTOR 

TRANS AUDIO OUTPUT 

COIL ASM ( VID IF CONV SEC) 

IF TRANS ( 1st VIDEO) 

IF TRANS ( 2nd VIDEO) 

IF TRANS ( 3rd VIDEO) 
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SERVICE INSTRUCTIONS FOR THE 

116-C, 116-T, AND 116-RP TELEVISION RECEIVERS 
1. DESCRIPTIVE SPECI-FICATIONS. 

Power Supply — 117 volts, 60 cycle, 240 watts. 

Kinescope — 16GP4, 16KP4, 16RP4, or 16TP4, kine-
scope, magnetic, deflection, mechanical picture 
centering, and magnetic focus. ( Focus coil per-
manent magnet with electromagnetic vernier.) 

Sweep Circuits. 
Horizontal — Oscillator and driver tube, sweep am-

plifier tube, damper, and 2 H.V. rectifier tubes. 
Sweep frequency is automatically controlled. 

Vertical— Oscillator and sweep amplifier tubes. 
Frequency is manually controlled. 

Radio Frequency and Intermediate Frequency Circuits. 

AM Picture — Superhetrodyne, tuned RF stage, con-
verter and 4 I.F. stages. 2nd Detector and Video 
Amplifier. ( Sound traps in 1st and 3rd I.F. stages.) 
Keyed A.G.C. operating from video detector. 

FM Sound — Intercarrier system, limiter, ratio de-
tector, triode audio driver, and beam power am-
plifier. 

Number of Tubes — 26 including kinescope and recti-
fiers. 

Frequency Ranges — Low Band, 54 mc. thru 88 mc. 
High band 147 mc. thru 216 mc. 

Intermediate Frequencies. 

Picture Carrier — 26.4 mc., 3.7 bandwidth at 50% 
response points. 

Sound Carrier — 21.9 mc. Beat with picture carrier 
at 2nd detector to produce 4.5 mc. 

Front Cnntrols. 
Top — Dual Control 

Center Knob — Vertical Hold. 
Outside Knob — Horizontal Hold. 

2nd from Top — Dual Control 
Center Knob — Off-On-Volume. 
Outside Knob — Picture Control. 

3rd from Top — Dual Control. 
Center Knob — Brightness Control. 
Outside Knob — Hi- Lo Channel Switch. 

Bottom — Dual Control. 
Center Knob — Fine Tuning Control. 
Outside Knob — Tuning Control. 

Rear Controls. 
1 — Horizontal Linearity. 
2 — Horizontal Drive. 
3 — Horizontal Size. 
4 — Vertical Size. 
5 — Vertical Linearity. 
6 — Focus. 
7 — Tone. 

Speaker Equipment 
116-C — RP — 12" Permanent Magnet — 3.2 ohm 

impedance. 
116-T — 51/2 " Permanent Magnet — 3.2 ohm im-

pedance. 

Audio Power Rating. 

2.0 watts at 400 cycles with 10% distortion. 

Tubes — Types and Function. 

V-1 
V-2 
V-3 
V-4 

V-5 

12AU7 
6SN7-GT 
6BG6-G 
6W4-GT 
l6GP4 
16KP4 
16RP4 
16TP4 

Vertical Sweep Output. 
Horizontal Sweep Oscillator. 
Horizontal Amplifier. 
Damper. 

Kinescope. 

V-6 cAL5 
V-7 12AU7 

V-8 
V-9 
V-10 
V-11 
V-12 
V-13 
V-14 

6AC7 
6AL5 
6BH6 
6BH6 
6BH6 
6AU6 
6T8 

V-15 6V6-GT/G 
V-16 616 

V-17 616 

V-18 
V-19 
V-20 
V-21 
V-22 

6BC5 
6CB6 
5U4-G 
1X2 
12AU7 

V-23 6AH6 
V-24 6AU6 
V-25 6AU6 
V-26 1X2 High-Voltage Rectifier. 
2. ALIGNMENT PROCEDURE. 
General. 

All precautions for aligning high frequency devices 

should be observed. Signal generators and oscillo-

scope leads should be well shielded and as short as 

possible. If necessary to reduce regeneration, a metal 

plate should be placed on the bench where the align-

ment work is done. 

Horizontal Phase Detector. 
Sync Splitter and DC Re-

storer. 
Video Amplifier. 
Video Detector and Limiter. 
3rd Video I.F. Amplifier. 
2nd Video I.F. Amplifier. 
1st Video I.F. Amplifier. 
Ratio Detector Driver. 
Ratio Detector and Audio 

Amplifier. 
Audio Output. 
Hi- Band Converter and 

Oscillator. 
Lo- Band Converter and 

Oscillator. 
Hi- Band R.F. Amplifier. 
Lo- Band R.F. Amplifier. 
Power Rectifier. 
High Voltage Rectifier. 
Vertical Sweep Oscillator 

and Sync Clipper. 
4th I.F.-Video I.F. Amplifier. 
A.G.C. 
Sound I.F. Amp. 

Video I.F. Alignment. 

The video I.F. system consists of a double tuned con-
verter plate transformer followed by four single tuned 

stages. These four are the 1st, 2nd, 3rd, and 4th I.F 

Stages. They are aligned as a "quadruple" unit pre-

vious to the adjustment of the double-tuned stage. 

Alignment of the "Quadruple". 

1. Set the contrast control at the maximum contrast 

position. 

2. Apply an external of approximately —3V D.C. 

to the AGC line at the junction of R-119, 100 

ohms, R-73, 27,000 ohms, and C-7, 10 MF. 

3. Connect the oscilloscope to the grid of the video 

amplifier, pin 4 of V-8 ( 6AC7). The lead used 

for this connection should be a low capacity type 

shielded cable. A 47,000 ohm isolating resistor 

at the innut end of the cable is advisable to mini-
mize disturbances caused by I.F. energy pickup 

on the cable. Failure to observe this precaution 
may result in incorrect alignment of the receiver. 

4. Connect the output of the sweep generator to 

the grid of the 1st I.F. amplifier V-12 ( 6BH6 ) thru 

the network 

INPUT 47 1-1" OUTPUT 
4—/V\AI  

CARBONLe, 1000 MMF 

The 47 ohm and 10 ohm resistor network is 

recommended to give proper terminaton to the 

generator output cable and also to provide a 

low grid to ground impedance to minimize feed-

back from other receiver circuits. 
5. Adjust the gain of the scope and the signal input 

to produce a 2 volt peak to peak output on the 

oscilloscope screen. This level of output should 

be maintained throughout the alignment pro-

cedure by re- adjusting the bias and/or the input. 

6. Adjust the 21.9 mc. trap L-2 so that the 21.9 

marker is coincident with the valley of the trap as 

shown in Fig. 1. 
7. The 21 mc. L-5 trap may then be adjusted ( with-

out using a marker) to give the response curve 

the approximate shape as shown in Fig. 1. The 

response between the 21.9 mc. and 21 mc. should 

be kept at a minimum. 
8. The tuning slugs are identified in accordance with 

their approximate frequency settings as follows: 

No. 1 — 1st I F Plate coil, T-9 hi- hi frequency. 

No. 2 — 2nd I.F. Plate coil, T-10 hi- lo frequency. 
No. 3 — 3rd I.F. Plate coil, T-11 lo- lo frequency. 

No. 4 — 4th I.F. Plate coil, T-12 lo- hi frequency. 

Maintaining these relative frequency positions, 

the slugs should be set to produce a curve ap-

proximately as shown below with 26.4 mc. and 

22.7 mc. markers at the 70% response. 
9. It is suggested the traps be checked to insure 

correct frequency setting after finishing Step No. 8. 

Alignment of the Double-Tuned Stage. 

1. The band switch is turned to the Lo Band position 

and the external bias is still applied to the AGC 

bus. 

[alum' cum 

1 1 
FIG.1 

2. The output from the sweep generator is coupled 

into the plate of the Lo Band converter tube 

V-17, 616, by means of the special tube shield. 

This special shield is constructed by cutting tube 

shield SC No. 151036 in two, 3/4" from the base. 

Separate the two pieces by 1/8 "  and secure by 

soldering 4-1 meg. ohm 1/2  watt carbon resistors 

to each part as shown below. 
TUBE SHIELD 
S.C. PART NO 151036 

LEADS 

4-1 MEGOHM 
RESISTORS 

3. Adjust the primary L-26 and secondary T-8 of the 

double-tuned pair until the 26.4 mc. and 22.7 

mc. markers are at 50% response as shown in 

Fig. 2. 

4. It may be necessary to make slight adjustments 

on the " Quadruple" in order to achieve the de-

sired response, but caution should be exercised 

to prevent complete mis-alignment. 

FIG. 2 

Sound I.F. Alignment. 

1. Apply an unmodulated 4.5 mc. signal to the grid 

of the video amplifier, pin 1 of V-9 ( 6AL5). 
1000 
MMF 

INPUT1 IN-34 1000-A- OUTPUT 

2. Adjust T-5, L-7, and the primary of the ratio de-

tector transformer T-6 for maximum AGC voltage. 
This voltage is measured across the 5.0 MF elec-

trolytic capacitor C-56 in the ratio detector diode 

circuit. 

3. Adjust the secondary of the ratio detector trans-

former for zero voltage from the ¡ unction of R-79, 

22K and R-80, 22K to the ¡ unction of C-58, .047 

MF and R-78, 18K. This voltage in adjustment 

should pass thru zero between positive and nega-
tive swings on the VTVM. 
MODELS 116CA, 116CD2, 116CF, 116CM, 
Ch. 112109; 116RPM, Ch. 112111; 
116TDA, 116TDM, 116TM, Ch. 112110  
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H-V 
RECT. 

H V 
HECT, AUDIO 

OUTPUT 

Description 

Chassis Assembly—TV 

Chassis Assembly—Radio 

Cabinet Assembly 

Mask Assembly 

Lens 

Knob—Tuning—Radio 

Knob—Tuning—TV 

Knob—Vernier 

Knob—Vertical 

Knob—Horizontal 

Knob—Contrast 

Knob—Range 

Knob—Tone 

Knob—Brightness 

Knob—Volume 

GENERAL ASSEMBLY PARTS LIST 

116RPM 116CM 116CA 11 6CF 116CD2 TM TOM IDA 

112111 112109 112109 112109 112109 112110 112110 112110 

112108 

108179 108172 IC 1 187 108181. 108171 108174 108175 108176 

174026 174025 174025 174025 174025 174026 174024 174026 

138026 138026 138026 138026 

134138 

134139 134139 134139 134139 134139 134139 134139 134139 

134140 134140 134140 134140 134140 134140 134140 134140 

134141 134141 134141 1.34141 134141 134141 134141 134141 

134145 134145 134145 134145 134145 134145 134145 134145 

134146 134146 134146 134146 134146 134146 134146 134146 

134148 134147 134147 134147 134147 134147 134147 134147 

134150 

134155 134142 134142 134142 134142 134142 134142 134142 

134156 134143 134143 134143 134143 134143 134143 134143 

116- SERIES TUBE LOCATION AND TRIMMER CHART 

0C-97 C-780 

L-270 0 29 0L-30 
L-  

L-28°  0 L-26 

C- IO2 

HORIZ PHASE 
CET 

L- I2 

(:) 
HORIZ. 
OSC 

SYNC 
SPLITTER 

01-8 

L-5 

HORIZ CO VIDEO 
SWEEP :T;';'.THoRiz . Amp. 
OSC ;i 

HORIZ. 
AMP 

O 

FUSE 

RATIO Oft. 
DRIVER 

O 
L-7 

T-6 
RATIO DET. 

TRANS. 

RATIO DEI 
AUDIO AMP 

V-21 

KINESCOPE TUBE 
I6GP4 
I6RP4 
16TP4 
I6KP4 

SOUND 
I F AMP 

VERT SWEEP 
OSC 

SYNC. AMP 

VERT 
SWEEP 
OUTPUT 

T-2 

VERT 
BLOCK 
OSC 

FRONT 

T- I 

POWER 
TRANS 

PHONO 
JACK 

HORIZ 
LIN 

L-6 

HORIZ 
SIZE 

IC) 
L-1 

VERT 

C) 
R-45 

VERT SIZE 
O 

FOCUS 
CONTROL 

0 
R-90 

REAR 

Bock Panel Assembly 

Speaker and Cable Assembly 

Speaker Only 

Phono—VM-950 

Phono Drawer Bracket—Left 

Phono Drawer Bracket—Right 

Phono Slide 

Lamp Cap 

Loop Assembly—AM 

Loop Assembly—FM 

101163 

155199 

155197 

148045 

105263 

105264 

132151 

801401 

139031 

139045 

101158 

155156 

155154 

101158 

155156 

155154 

TUBE VOLTAGE CHART 

63 VAS 

Go oco 
I2AU7 

LOOKING AT INSIDE 
BOTTOM OF CHASSIS 

6AU6 

MODELS 116CA, 116CD2, 1160È, 116CM, 
Ch. 112109; 116RPM, Ch. 112111; 
116TDA, 116TDM, 116TM, Ch. 112110 

101158 

155156 

155154 

101147 

155156 

155154 

101156 

155168 

155121 

101156 

155168 

155121 

51.( 7.47E 3 
SCE NC 7C 3 

6J6 gOB6 
34,5•E 6 St E. r.,,( 

4NC 

460 94 •. 75e ç•••:, 
6J6 6BC5 

TELEV TUNER 

6AU6 I2AU7 64,L5 
-7 25, A3 "“" , 7 •,' 75. 

AND 

'A- 9'516i C'7, 
2v5 

14v 

ár 4ND" 

ONO 1.V '4760 

3440 
6 3VAC 

-32Y 

678 

•3 ,3v 

r•C 

CAD 

ANA 
•130Y 

66G6-G 

•2009 
190 V. 

£60 .6309 tre, 
•9 A v 6 3.0 

6W4 6V6-GT/G 5U4-G 
REAR 

`;;‘, IS 
, • eI t,e 

IX2 IX2 

El) NOT 1.1EZSURE ,C,_TAGES 

ON 132 TUBES 

NOTES. 
I. MEASUREMENTS ARE MADE AT 117 V. LINE USING.I I MEGOHM VACUUM TUBE VOLTMETER. 
ALL VOLTAGES ARE D.C. AND ARE POSITIVE WITH RESPECT TO CHASSIS GROUND EXCEPT 
WHERE NOTED. 

2- ALL VOLTAGES,SHOWN, ARE MEASURED WITH THE RANGE SWITCH IN EITHER HIGH OR LOW 
BAND POSITION EXCEPT AS SHOWN IN NOTES 3 AND 4. 

3- VOLTAGES SHOWN ARE FOR LOW BAND (CHANNELS 2 TO 6) 
4- VOLTAGES SHOWN ARE FOR HIGH BAND(CHANNELS 7 TO 13) 
5- CONTRAST AND BRIGHTNESS CONTROLS SET AT MINIMUM, ANTENNA DISCONNECTED 

101156 

155168 

155121 
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The following photographs were taken from a Du Mont 208-B Oscilloscope, and were token on a 

standard receiver, adjusted to give a normal picture. 

FIG. 3 

Cathode of video detector ( pin 1 of 

V-9-A, 6AL5 ) 50 volts peak-

to-peak-60 cps. 

FIG. 4 

Grid of Kinescope ( pin 2 of V-5) 40 

*volts peak-to-peak-60 cps. 

FIG. 5 

Plate of sync clipper ( pin 1 of V-7-B, 

12AU7) 12 volts peak-to-

peak-60 cps. 

FIG. 6 

Plate of sync amplifier ( pin 6 of 

V-22-8, 12AU7) 20 volts peak-

to-peak-60 cps. 

FIG. 7 

Plate of sync splitter ( pin 6 of V-7-A, 

12AU7) 20 volts peak-to-

peak-60 cps. 

FIG. 8 

Cathode of sync splitter ( pin 8 of 

V-7-A, 12AU7) 20 volts peak-

to-peak---60 cps. 

4116* FIG. 9 

Plate and cathode of horizontal phase 

detector ( pin 1 or 2 of V-6, 6AL5) 

13 volts peak-to-peak-15,750 cps. 

FIG. 10 

Grid of horizontal sweep oscillatol 

(pin I of V-2, 65N7-GT) 43 volts 

peak-to-peak-15,750 cps. 

FIG. 11 

Plate of horizontal sweep oscillator 

(pin 2 of V-2, 65147-GT) 80 volts 

peak-to-peak-15,750 cps. 

FIG. 12 

Plate of AGC ( pin 5 of V-24, 6AU6) 

160 volts peak-to-peak-15,750 cps. 

FIG. 13 

Grid of vertical sweep oscillator ( pin 2 

of V-22-A, 12AU7) 150 volts peak-

to-peak-60 cps. 

FIG. 14 

Plate of vertical sweep oscillator ( pin 

1 of V-22-A, 12AU7) 85 volts 

peak-to-peak-60 cps. 

FIG. 15 

Plate of vertical sweep oscillator output 

(pin 1 and 6 of V-1, 1 2AU7) 600 

volts peak-to-peak-60 cps. 

CIRCUIT S-C 

SYMBOL PART NO. CAPACITY TYPE VOLTAGE 

C-1 110484 2.5 MMF Ceramic 500 

C-2 110586 5000 MMF Ceramic 450 

C-3 110586 5000 MMF Ceramic 450 

C-4 110586 5000 MMF Ceramic 450 

C-5 110586 5000 MMF Ceramic 450 

C-6 110586 5000 MMF Ceramic 450 

C-7 111084 10 MF Elect. 25 

C-8 110464 470 MMF Ceramic 350 

C-9 110586 5000 MME Ceramic 450 

C-10 110586 5000 MMF Ceramic 450 

C-11 110540 .01 MF Molded 400 

C-12 111067 80 MFD Elect. 300 

C-13 110586 5000 MMF Ceramic 450 

C-14 110542 .022 MF Molded 400 

C-15 110459 68 MMF Ceramic 500 

C-16 110548 . 22 MF Molded 400 

C-17 110464 470 MMF Ceramic 350 

C-18 110586 5000 MMF Ceramic 450 

C-19 110546 .1 MF Molded 400 

C-20 110572 .047 MF Molded 1000 

C-21 110540 .01 MF Molded 400 

C-22 110534 .001 MF Molded 400 

C-23 110534 .001 MF Molded 400 

C-24 110538 .0047 MF Molded 400 

C-25 110586 5000 MMF Ceramic 450 

C-26 110458 .47 MMF Ceramic 500 

C-27 111067 80 MFD Elect. 300 

C-28 110586 5000 MMF Ceramic 450 

C-29 110679 . 25 MF Paper 600 

C-30 110538 .0047 MF Molded 400 

C-31 110546 .1 MF Molded 400 

C-32 110548 . 22 MF Molded 400 

C-33 110558 .033 MF Molded 600 

C-34 110536 .0022 MF Molded 400 

C-35 110272 3900 MMF Mica 500 

C-36 110660 .047 MF Molded 200 

C-37 110289 270 MMF Mica 1000 

C-38 110216 390 MMF Mica 500 

C-39 110289 270 MMF Mica 1000 

C-40 110047 30-273 MMF Mica Trimmer 

C-41 111065 40-10-10-25 Elect. 450-25 

C-42 1 10544 .047 MF Molded 400 

C-43 110415 .1 MF Paper 200 

C-44 110558 .033 MF Molded 600 

C-45 110561 . 1 MF Molded 600 

C 46 110561 . 1 MF Molded 600 

C-47 110548 . 22 MF Molded 400 

C-48 110680 500 MMF Ceramic 20000 

C-49 110286 56 MMF Mica 1500 

C-50 110548 . 22 MF Molded 400 

C-51 110548 . 22 MF Molded 400 

CIRCUIT S-C 

SYMBOL PART NO. CAPACITY TYPE VOLTAGE 

C-52 1 10209 470 MMF Mica 500 

C-53 110586 5000 MMF Ceramic 450 

C-54 110672 .01 MF Ceramic 450 

C-55 110454 330 MMF Ceramic 350 

C-56 111030 5 MF Elect. 50 

C-57 110537 .0033 MF Molded 400 

C-58 110660 .047 MF Molded 200 

C-59 110538 .0047 MF Molded 400 

C-60 110458 47 MMF Ceramic 500 

C-61 110540 .01 MF Molded 400 

i 116C 110553 .0047 MF Molded 600 
C-62 1161 110555 .01 MF Molded 600 

1,116RP 110553 .0047 MF Molded 600 

C-63 110586 5000 MMF Ceramic 450 

C-64 110538 .0047 MF Molded 400 

C-65 110568 .01 MF Molded 1000 

C-66 110568 .01 MF Molded 1000 

C-67 110538 .0047 MF Molded 400 

C-68 111083 40-100 Elect. 450-50 

C 69 111064 80-80 Elect. 300-300 

C-70 110586 5000 MMF Ceramic 450 

C-71 110653 22 MMF Ceramic 500 

C-72 110598 5 MMF Ceramic 350 

C-73 110586 5000 MMF Ceramic 450 

C-74 110586 5000 MMF Ceramic 450 

C-75 110586 5000 MMF Ceramic 450 

C-76 110656 10 MME Ceramic 400 

C-77 110654 750 MMF Ceramic 350 

C-78 110041 1-8 MMF Trimmer 

C•79 110586 5000 MMF Ceramic 450 

C-80 110656 10 MMF Ceramic 400 

C-81 110438 1.5 MMF Ceramic 500 

C-82 110586 5000 MME Ceramic 450 

C-83 110653 22 MMF Ceramic 500 

C-84 110654 750 MMF Ceramic 350 

C-85 110656 10 MMF Ceramic 400 

C-86 110041 1-8 MMF Trimmer 

C-87 110652 2000 MMF Ceramic 350 

C-88 110652 2000 MMF Ceramic 350 

C-89 110483 75 MMF Ceramic 400 

C•90 110667 4.5 MMF Ceramic 350 

C-91 110667 4.5 MMF Ceramic 350 

C-92 110655 5.5 MMF Ceramic 400 

C-93 110652 2000 MMF Ceramic 350 

C-94 110652 2000 MMF Ceramic 350 

C-95 110654 750 MMF Ceramic 350 

C-96 110462 220 MMF Ceramic 350 

C-97 110035 .5-5 MMF Trimmer 

C-98 110654 750 MMF Ceramic 350 

C-99 110035 .5-5 MMF Trimmer 

C-100 110462 220 MMF Ceramic 350 

C-101 27081 20-75 MMF Trimmer 

C-102 27081 20-75 MME Trimmer 

C-103 110586 5000 MMF Ceramic 450 

CH. 112109, 
112110, 112111 
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CIRCUIT S-C 

SYMBOL PART NO. CAPACITY TYPE VOLTAGE 

C-104 1 10586 5000 MMF Ceramic 450 

C-105 110451 100 MMF Ceramic 500 

C-106 110438 1.5 MMF Ceramic 500 

C-107 110499 20 MMF Ceramic 500 

C-108 110654 750 MMF Ceramic 350 

C-109 110483 75 MMF Ceramic 400 

C-110 111085 20 MF Elect. 300 

C-111 111085 20 MF Elect. 300 

C-112 110538 .0047 MF Molded 400 

C-113 110586 5000 MMF Ceramic 450 

C-114 110209 470 MMF Mica 500 

CIRCUIT 

SYMBOL 

S-C 

PART NO. 

C-115 111082 
C-116 110546 

C-117 110439 
C- 118 110586 
C- I 19 110464 

C-120 110658 

C-121 110586 

C-122 1 10680 

1116C 110227 
C-123,1161 110272 

1116RP 110272 

C-124 110462 

CAPACITY TYPE VOLTAGE 

500 MF Elect. 12 
.1 MF Molded 400 
2.2 MMF Ceramic 500 

5000 MMF Ceramic 450 
470 MMF Ceramic 350 

500 MMF Molded 10 KV 

5000 MMF Ceramic 450 

500 MMF Ceramic 20 KV 

7500 MMF Mica 500 

3900 MMF Mica 500 
3900 MME Mica 500 

220 MME Ceramic 350 

CIRCUIT 

SYMBOL 

R-1 149098 

R-2 28170 

R-3 28145 

R-4 149095 

R-5 149098 

R-6 28168 

R-7 28145 

R-8 28168 

R-9 .149096 

R- I0 149095 

R-11 149027 

R-12 149095 

R-13 37200 

R•14 149119 

R-15 149111 

R-16 28166 

R-17 149113 

R- I8 28147 

R-19 145113 

R-20 149113 

R-21 149095 

R-22 149113 

R-23 149101 

R-24 149101 

R-25 149044 

Ir-26 149103 

R-27 149117 

R-28 149110 

R-29 28185 

R-30 28159 

R-31 28165 

R-32 149119 

R-33 28163 

R-34 149109 

R-35 28006 

R•36 28006 

R-37 149123 

R-38 149117 

S-C 

PART NO. RESISTANCE WATT 

330 ohms 

10K ohms 

82 ohms 

100 ohms 

330 ohms 

6800 ohms 

82 ohms 

6800 ohms 

150 ohms 

100 ohms 

22 ohms 

100 ohms 

8200 ohms 

1 Megohm 

47K ohms 

4700 ohms 

100K ohms 

120 ohms 

750 ohms- 250K 

100K ohms 

100 ohms 

100K ohms 

1000 ohms 

1000 ohms 

1000 ohms 

2200 ohms 

470K ohms 

33K ohms 

330K ohms 

1200 ohms 

3900 ohms 

1 Megohm 

2700 ohms 

22K ohms 

100K ohms 

100K ohms 

4.7 Megohms 

470K ohms 

1/2  

1/2  

1/2 

1/2 

1/2 

1/2 

1/2 
1/2 

2 W 

1 W 

1/2  

1/2 
1/2 

1/2 

1/2 

1/2 
lh 

1/2 
lh 

1/2 

1/2 
1/2 

TOL. 

20% 

10% 

10% 

20% 

20% 

10% 

10% 

10% 

20% 

20% 

10% 

20% 

10% 

20% 

20% 

10% 

20% 

10% 

POT 

20% 

20% 

20% 

20% 

20% 

10% 

20% 

20% 

20% 

10% 

10% 

10% 

20% 

10% 

20% 

10% 

10% 

20% 

20% 

CIRCUIT 

SYMBOL 

S-C 

PART NO. 

R-39 149368 

R-40 

R-41 

R-43 

R-45 

R-46 

R-47 

R-48 

R-49 

R-50 

R-51 

R-52 

R-53 

R-54 

R-55 

R-56 

R-57 

R-58 

R-59 

R-60 

R-61 

R-62 

R-63 

R-64 

R-65 

R-66 

R.e 
R-68 

R-69 

R-70 

R-71 

R-72 

R-73 

R-74 

R-75 

R-76 

R-77 

R-78 

R-79 

149095 

149366 

149119 

145079 

28157 

149121 

149107 

149136 

28155 

28155 

28194 

145100 

149184 

149102 

149113 

145110 

28184 

37200 

28169 

149094 

149119 

149198 

149055 

149029 

149368 

149113 

149113 

149101 

149115 

145112 

28173 

28174 

149111 

149368 

149101 

149108 

28173 

27407 

RESISTANCE WATT TOI. 

I 680K ohms IRC 
Type BTAV 2000V. ln 

100 ohms 20% 

1200 ohms 20 W WW 

1 Megohm 20% 

5000 ohms 

820 ohms 

2.2 Megohms 

10K ohms 

470 ohms 

560 ohms 

560 ohms 

1.8 Megohms 

6 Megohms 

5600 ohms 

1500 ohms 

100K ohms 

50K-2 Megohms 

270K ohms 

8200 ohms 

8200 ohms 

68 ohms 

1 Megohm 

33K ohms 

12K ohms 

33 ohms 

j 680K ohms IRC 
t Type BTAV 2000V. 

100K ohms 

100K ohms 

1000 ohms 

220K ohms 

250K ohms 

18K ohms 

27K ohms 

47K ohms 

680K ohms IRC 
Type BTAV 2000V. 

1000 ohms 

15K ohms 

18K ohms 

22K ohms 

1/2 

1 w 

1/2 

1 W 

1/2  

1/2  

lw 

2W 

2W 

1/2 

1/2  

1/2  

1/2  

1/2 
1/2 
1/2 

1/2 
1/2 
lh 

1/2 

1 0 % 

POT 

10% 

M% 

M% 

20% 

W% 

1 0 % 

1 0 % 

POT 

W% 

M% 

20% 

POT 

10% 

20% 
10% 

M% 

M% 

W% 

W% 

W% 

10% 

M% 

M% 

20% 

20% 

POT 

1014 

1014 

20% 

10% 

CIRCUIT 

SYMBOL 

R-80 

R- 8I 

R-82 

R-83 

R.84 

R-85 

R-86 

R-87 

R-88 

R-89 

R-90 

R-91 

R-92 

R-93 

R-94 

R-95 

R-96 

R-97 

R-98 

R•99 

R.100 

R-101 

R-102 

R-103 

R-104 

S-C 

PART NO. 

27407 

28169 

149365 

149117 

149113 

149069 

149082 

140125 

149170 

149117 

145087 

149356 

149157 

149113 

149105 

149107 

149096 

149101 

149101 

28155 

149103 

149113 

149101 

149105 

149101 

RESISTANCE WATT TOL. 

22K ohms 

8200 ohms 

3000 ohms 

470K ohms 

100K ohms 

68 ohms 

10K ohms 

10 Megohm 

270 ohms 

470K ohms 

2250 ohms 

2700 ohms 

12 ohms 

100K ohms 

4700 ohms 

10K ohms 

150 ohms 

1000 ohms 

1000 ohms 

560 ohms 

2200 ohms 

100K ohms 

1000 ohms 

4700 ohms 

1000 ohms 

1/2  10% 

1/2  10% 

10 W WW 

20% 

20% 

20% 

2 W 20% 

Y2 20% 

1 W 10% 

20% 

4 W POT 

2 W 10% 

1 W 10% 

1/2  20% 

Yi 20% 

Yi 20% 

Yi 20% 

Yi 20% 

1/2  20% 

1/2 10% 

1/2  20% 

Yi 20% 

20% 

1/2  20% 

1/2  20% 

1/2  

1/2 

2 W 

1/2 

MODELS 116CA, 116CD2, 116CF, 116CM, 
Ch. 112109; 116RPM, Ch. 112111; 
116TDA, 116TDM , 116TM, Ch. 112110 

CIRCUIT S-C 

SYMBOL PART NO. RESISTANCE . WATT TOI. 

R-105 

R-106 

R-107 

R- I08 

R-109 

R-110 

R-111 

R-112 

R-113 

R.114 

R-115 

R-116 

R-117 

R-118 

R-119 

R- 1 20 

R-121 

R-123 

R-124 

R-125 

R-126 

R-127 

R-128 

R-129 

R-130 

R-131 

R•132 

R-133 

149107 

149096 

149096 

28163 

149101 

149096 

149110 

149110 

149282 

149117 

149355 

149368 

149111 

149095 

149095 

149107 

149103 

149116 

149095 

28168 

28145 

149095 

28176 

145120 

149111 

28195 

149108 

149111 

47K ohms 

100 ohms 

100 ohms 

10K ohms 

2200 ohms 

330K ohms 

100 ohms 

6800 ohms 

82 ohms 

100 ohms 

39K ohms 

500K ohms 

47K ohms 

2.2 Megohms 

15K ohms 

47K ohms 

10K ohms 

150 ohms 

150 ohms 

2700 ohms 

1000 ohms 

150 ohms 

33K ohms 

33K ohms 

1/2 
1/2 

1/2 
lh 

1/2 

1/2 
1/2 

4.7 ohms 1 W 

470K ohms 1/2  
116RP Only 

2200 ohms 2 W 

680K ohms IRC 1/2  
Type BTAV-2000V 

1/2 

1/2 
lh 

1/2 
1/2 

lh 

1/2 
Yi 

Yi 

1/2 
lh 

1/2 

1/2 

20% 

20% 

20% 

10% 

20% 

20% 

20% 

20% 

10% 

20% 

1 0 % 

10% 

20% 

20% 

20% 

20% 

20% 

20% 

20% 

10% 

10% 

20% 

10% 

POT 

20% 

1 0 % 

20% 

20% 

CIRCUIT 

SYMBOL 

L-1 

L-2 

L-3 

L-5 

L-7 

L-10 

L-12 

L-14 

L-15 

L-19 

L-20 

L-21 

L-22 

L-24 

L-25 

L-26 

L-27 

20% L-28 

20% 

W% L-29 

10% 

S-C 

PART NO. DESCRIPTION 

114083 HORIZONTAL SIZE 

114394 

20608 

114384 

114084 

114383 

114669 

1 14069 

114690 

114691 

114066 

114066 

114057 

114676 

114066 

114060 

114061 

114065 

114642 

114065 

COIL ASM ( 21.9 MC TRAP) 

LINK ( No. 24 POLYETHYLENE) 

COIL ASM (TRAP) ( POP-UP) 

HORIZONTAL LINEARITY 

COIL ASM ( SOUND INTERSTAGE) 

COIL ASM ( PEAKING COIL) 

HORIZ. OSC 

COIL ASM ( PEAKING COIL) 

COIL ASM ( PEAKING COIL) 

COIL ASM ( HI- BAND R F PRI) 

COIL ASM ( HI- BAND R F SEC) 

COIL ASM ( LO-BAND ANT) 

COIL ASM ( HI- BAND ANT.) 

COIL ASM ( HI- BAND OSC) 

COIL ASM ( HI- BAND OSC PLATE 
CHOKE) 

COIL ASM (CONV PLATE) 

CON. ASM ( 10-BAND R F PRI) 

COIL ASM ( LO-BAND IMAGE 
TRAP) 

COIL ASM ( LO-BAND R F SEC) 

CIRCUIT 

SYMBOL 

L-30 

L-31 

S-C 

PART NO. 

114065 

j 114687 
114683 

L-32 114685 

L-33 161020 

L-34 114696 

T-1 161423 

T-2 114658 

T-3 161029 

T-4 161252 

T-5 114374 

T-6 114375 

T-7 161249 

T-8 114377 

T-9 114376 

T-10 114376 

T-11 114382 

T-12 114376 

T-13 114090 

114645 

DESCRIPTION 

COIL ASM ( LO-BAND OSC) 

COIL ASM ( FOCUS-16KP4) 
COIL ASM ( FOCUS--16GP4, 

16RP4, 16TP4) 

HORIZ & VERT DEF YOKE 

FILTER CHOKE 2.5 H-90 OHM 

POWER LINE CHOKE 

TRANS POWER 

TRANS VERT BL OSC 

TRANS HORIZ OUTPUT 

TRANS VERTICAL OUTPUT 

TRANS SOUND COUPLING 

TRANS RATIO DETECTOR 

TRANS AUDIO OUTPUT 

COIL ASM ( VID IF INPUT) 

IF TRANS ( 1st IF PLATE) 

IF TRANS ( 2nd IF PLATE) 

IF TRANS ( 3rd IF PLATE) 

IF TRANS ( 4th IF PLATE) 

AFC SAWTOOTH 

ION TRAP 
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ALIGNMENT INSTRUCTIONS . . . 

CIRCUIT DESCRIPTION • . . • • • 
INSTALLATION DATA  .. 

PARTS LAYOUT   

PARTS LIST   

PRODUCTION CHANGES  

MODEL 5140E 

(19" Picture - Blonde) 
available also in Mahogany 

VI - 6C86 

R F AMP 

W -6.16 

OSC. CONV. 

INDEX 

PAGE 
7 

2 
2 
6 
11 
13 

MODEL 6140M 

(16" Picture - Mahogany) 
available also in Walnut 

SCHEMATIC .   

SPECIFICATIONS   

TOP VIEW — TUBE LAYOUT. .   

TRIMMER LOCATIONS  

VOLTAGE MEASUREMENTS . .   
WAVEFORMS .  

4.5 MC SOUND V9 -6AU6 VIO 6AU6 VII • 6T8 VI2 - 6 L66 
TAKEOFF SOUND SOUND RATIO DEI. A.,. 
TRAP I.F. AMP IF. LIMITER 3 MT A. F. OUTPUT 

PAGE 

14,17 
1 
5 

MODEL 5130W 

(19" Picture - Walnut) 
available also in Blonde 

and Mahogany 

V3 -6AU6 
II VIDEO 
F AMP 

V4 - 68A6 
2 MP VIDEO 
I F AMP. 

 sci SPEAKER 

35t VIDEO 411 VIDEO VIDEO VIDEO 
V5- 6BA6 V6- 68C5 V7 - Its 6AL5 V8 -68F5 

F AMP I.F. AMP DETECTOR AMP 

V13- 91 I2AU7 V14-lit 12AX 7 v14-Itt 12AX7 v13 - lit 12AU 
SYNC SEP IS SYNC AMP 

A GC AMP AG c REc T SYNC SEP ei CLiPPER 

V 7-1it 6AL5 
A G.0 

LINE CLAMPER 

41— 

INTEGRATOR VERTICAL VERTICAL 
vEIRTIGAL VI5- 6BL7 VI5 6BL7 

PLATE OSCILLATOR OUTPUT 

VI6 - 6AL5 v17 - 6SU6 V18 -'/t 12AU7 VI8- I2AU7 V19 - 6CD6G 
mOR HOR ref, HOR SOM. 

Or SCR CONTROL OSCILLATOR I DISCHARGE OUTPUT 

FIGURE 1 - BLOCK DIAGRAM 

V 20 • 6 V/46T 

DAMPER 

GENERAL DESCRIPTION 

All models are direct viewing television receivers 
providing reception of all 12 commercial television 
channels. The television picture is reproduced on 
either a 16 inch rectangular or a 19 inch round, 
black-faced, electromagnetically deflected, tetrode 
type picture tube. The receivers are electrically 
similar except for picture tubes. Chassis 1-271 
(16 inch picture tube) is used in models 6140M and 
6140W. Chassis 1-290 ( 19 inch picture tube) is 
used in models 5130B, 5130M, 5130W, 51408, and 
5140M. 

SPECIFICATIONS 

Frequency Range 

All 12 television channels, 

Picture IF Carrier 
Sound IF Carrier 

Power Supply 

54 Mc. to 88 Mc. 
174 Mc. to 216 Mc. 

26. 4 Mc. 
4.5 Mc. and 21. 9 Mc. 

105-128 Volts 60cycle AC, 300 Watts 

Loud Speaker 

5130B, 5130M, 5130W, 5140B, 
5140M, 6140M, 6140W 12" P. M. 

Cabinet Dimensions Width Height Depth 
(inches) 

5130B, 5130M, 5130W 27. 5 39. 4 22. 9 
5140B, 5140M 27.5 39.4 24.7 
6140M, 6140W 24.3 37.3 21.3 

Antenna Input Impedance 

These receivers have an antenna input imped-
ance of 300 ohms, and are shipped to the cus-
tomer with the built-in antenna connected. 
However, this must he disconnected in those 
locations where an external antenna is used. 

SY LVANIA TUBE COMPLEMENT 

(includes rectifiers and picture tube) 

Symbol Function 

V I R. F. Amplifier 
V2 Oscillator-Converter 
V3 1st Video IF Amplifier 
V4 2nd Video IF Amplifier 
V5 3rd Video IF Amplifier 
V6 4th Video IF Amplifier 
V7 Video Detector - AGC Line 

Clamper 
V8 Video Amplifier 
V9 Sound IF Amplifier 
VIO Sound IF Limiter 
V11 Ratio Detector - 1st Audio 

Amplifier 
V12 Audio Output 
V13 AGC Amplifier - Sync 

Amplifier & Clipper 
V14 AGC Rectifier - Sync 

Separator 
V15 Vertical Oscillator and 

Output 
V16 Horizontal Discriminator 
V17 Horizontal Control 
V18 Horizontal Oscillator and 

Discharge 
V19 Horizontal Output 
V20 Damper 
V21 High Voltage Rectifier 
V22 High Voltage Rectifier 
V23 Low Voltage Rectifier 
V24 Low Voltage Rectifier 
V25 Picture Tube ( Models 

6140W, 6140M) 
V25 Picture Tube (Models 

5130W, 5130M, 5130B, 
5140M, 5140B) 

Type 

6CB6 
636 

6AU6 
6BA6 
6BA6 
6BC5 
6AL5 

6BF5 
6AU6 
6AU6 
6T8 

6L6G 
12AU7 

12AX7 

6BL7GT 

6AL5 
6AU6 
12AU7 

6CD6G 
6W4GT 

5642 
5642 
5U4G 
5U4G 
16KP4 

19AP4A 

CAUTION NOTICE 

THE HIGH VOLTAGE LEAD TO THE PICTURE TUBE HAS A POTENTIAL 

OF 13,500 VOLTS. PRECAUTIONS SHOULD BE OBSERVED WHEN 

THE CHASSIS IS REMOVED FROM THE CABINET FOR SERVICE PURPOSES. 

DO NOT OPERATE THE RECEIVER WITH THE H V COVER REMOVED. 

ALWAYS USE SAFETY GOGGLES AND GLOVES IF IT IS NECESSARY 

TO REMOVE THE PICTURE TUBE. 

MODELS 51,3013, 513oN, 13OkJ, 14013, 
514u, 614am, 6140w, C. 1-271,1-250 

I
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CHASSIS 1290 
19 inch picture tube 

CHASSIS 1-271 
16 inch picture tube 

CIRCUIT DESCRIPTION 

The Sylvania television receiver chassis 1-271, 
1-290 operate with twenty tubes plus two high 
voltage rectifiers, two low voltage rectifiers, 
and one picture tube. The operating controls 
on the front panel have been reduced to a 
minimum: Brightness, Volume, and Tuning. 
The remaining controls, which are seldom ad-
justed, are located at the rear of the chassis. 
Special features of this receiver are as fol-
lows: 

Rotary Channel Selector 

A compact, low drift, 12 channel rotary tuner 
is provided in these chassis for simplicity of 
operation. Continuous tuning eliminates the 
need of a fine tuning control. 

Built-In Antenna 

Eliminating the cost and inconvenience of an 
external antenna a Sylvania tuned dipole type 
antenna is built-in to provide satisfactory re-
ception in most locations. The antenna is 
peaked for resonance to the individual channel 
by rotating the trimmer knob on the top of the 
receiver. 

Automatic Gain Control 

Simplified customer operation is provided by 
a very flat AGC system which has a high de-
gree of noise immunity. Very little, if any, 
readjustment of controls is required in going 
from one station to another. 

Direct-Coupled Video System  

A direct coupled video system eliminates all 

video coupling capacitors and D. C. Restorer. 
This reduces the visible effects of noise. 

Horizontal Automatic Frequency Control  

A sine wave Horizontal AFC is employed, 
providing excellent picture stability, even in 
the presence of noise and weak signals. 

For convenience in tracing circuits a block 
diagram is shown in Figure 1. The antenna 
is connected to the input of the RF tuner. This 
tuner functions to select the desired television 
channel by continuous tuning. The output of 
the tuner is at intermediate frequency and of 
sufficient band width to pass both picture and 
sound carriers of the desired signal. 

The output of the tuner is then applied to the 
video IF Amplifier consisting of 3 stagger-
tuned stages and one bandpass stage. The 
adjacent channel carriers and co-sound car-
rier are attenuated by this IF Amplifier. 

The video signal out of the video detector is 
amplified by a single stage and impressed on 
the picture tube. 

Automatic gain control is obtained from the 
AGC Rectifier, amplified by the AGC Amp-
lifier and applied to the RF and IF Amplifiers. 
The APC Line Clamper prevents the Tuner 
AGC Line from going positive under weak sig-
nal conditions. 

The sync pulses are separated from the video 
signal, amplified, and clipped and then fed to 
the Horizontal Discriminator and Vertical In-
tegrator plate. The Vertical Sync information 

MODELS 
6140M, 

from the vertical integrator plate is applied to 
Vertical Oscillator to keep this oscillator in 
step with the vertical sync pulses from the 
station. The Vertical Oscillator produces a 
peaked saw-tooth wave which is applied to the 
Vertical Output stage energizing the Vertical 
Deflection coils. 

Horizontal Sync information from the Sync 
clipper is supplied to the Horizontal Discrim-
inator. A voltage from the Horizontal Oscil-
lator is also supplied to the Horizontal Dis-
criminator. The output of the Horizontal Dis-
criminator is then applied to the Horizontal 
Control tube which functions to hold the Hori-
zontal Oscillator in synchronism with the in-
coming horizontal, sync pulses. 

The Horizontal Oscillator actuates the Hori-
zontal Discharge tube through the Horizontal 
Ringing Coil producing a peaked saw-tooth 
wave. Approximately one-half of the saw-tooth 
component of this wave causes current to flow 
in the plate circuit of the Horizontal Output 
tube. This current energizes the Horizontal 
Deflection Coils through the Horizontal Scanning 
Transformer to provide the right half of the 
horizontal scan. During the right half of the 
scan, a small amount of current is also flow-
ing through the Damper tube. At the end of 
the saw-tooth, the inverse pulse component acts 
on the grid of the Horizontal Output Tube to 

ANTENNA 

The 1-271, 1-290 chassis models are shipped 
with a built-in antenna connected to the two 
terminal antenna board. For most receiver 
installations the built-in antenna will provide 
satisfactory reception. 

A variable capacitor controlled from above the 
picture tube screen adjusts the antenna circuit 
to resonance. At each individual channel this 

13 0B, 5130M, 5130w, 5140B, 5140m, 
61 OW, Ch. 1-271, 1-290 
cut off plate current flow. When this occurs, 
the energy in the Horizontal Deflection circuit 
transfers rapidly from the inductive branch of 
the circuit to the capacitive branch resulting 
in a voltage peak of approximately 2000 Volts 
across the Horizontal Deflection Coils. This 
voltage is stepped up to approximately 6750 
Volts by the turns ratio of the Horizontal Scan-
ning Transformer and fed to the voltage doubling 
rectifier circuit to provide approximately 13, 500 
Volts for the picture tube H. V. anode. 

The damper tube does not conduct during the 
high voltage pulse period because of the pol-
arity of the pulse. During this pulse period, 
when the energy transfers from the inductive 
branch of the horizontal deflection circuit to the 
capacitive branch and back again to the in-
ductive branch, the electron beam in the pic-
ture tube is moved rapidly from the right to 
the left edge of the raster to accomplish re-
trac e. 

At the completion of retrace, energy again 
flows out of the inductive branch of the cir-
cuit. The horizontal output tube is still cut 
off during this time and a strong current flows 
through the damper tube. This current de-
creases to zero linearly to provide the left 
half of the scan. As the current approaches 
zero, the horizontal output tube again begins 
to conduct and the entire cycle is repeated. 

INSTALLATION 

capacitor should be adjusted for best picture 
quality. 

If an external antenna is desirable for satis-
factory reception, the Sylvania Hideaway An-
tenna, Part 580-0005, gives optimum perform-
ance where an indoor installation is indicated, 
and the Sylvania Conical Fan Television Antenna, 
Part 580-0001, is available in one, two and 

TELEVISION CHANNELS & FREQUENCIES 

CHANNEL 
NO. 

FREQ. 
MC. 

PICTURE CARRIER 
MC. 

SOUND CARRIER 
MC. 

HETERODYNE 
OSC. FREQ. MC. 

2 54 - 60 55. 25 59.75 81. 65 

3 60 - 66 61. 25 65. 75 87. 65 

4 66 - 72 67.25 71.75 93.65 

5 76 - F2 77.25 81.75 103.65 

6 82 - 88 83.25 87.75 109.65 

7 174 - 180 175. 25 179.75 201. 65 

8 180 - 186 181. 25 185.75 207.65 

9 186 - 192 187. 25 191.75 213.65 

10 192 - 198 193.25 197.75 219.65 

11 198 - 204 199.25 203.75 225.65 

12 204 - 210 205. 25 209.75 231. 65 

13 210 - 216 211.25 215.75 237.65 

(1) John Y. Rider 



four bay arrays, providing superior perform-
ance in an outside installation. When using the 
Sylvania Hideaway Antenna or the Sylvania Con-
ical Fan Antenna, remove the leads to the 
built-in antenna from the antenna terminal and 
then connect matching 300 Ohm twin lead from 
the antenna installation in its place. A 300 
Ohm lead is especially recommended where the 
lead-in is in excess of 100 feet, 

A 75 Ohm shielded coaxial input may be used 
with the 1-271, 1-290 chassis if impedance 
matching coils, Sylvania Part No. 111-0007, 
are wired between the lead-in and the antenna 

terminals. A coaxial lead-in may be the only 
solution in those areas where high noise sig-
nals prevail. 

OPERATING INSTRUCTIONS 

A. To adjust and tune this receiver, proceed 
as follows: 

1. Turn Volume Control ( 3) clockwise 
until it clicks. 

2. Allow several minutes warm -up period. 

3. Turn band switch ( 5) either way to the 
appropriate band ( i. e. channels 2-6 or 
channels 7-13). 

4. Rotate the Channel Selector (4) until 
the channel number of the desired 
station appears in the dial opening. 

5. Turn Brightness Control (2) to mid 
position. 

6. Adjust the Channel Selector (4) for 
best picture quality. 

7. Adjust Volume Control ( 3) for desired 
volume. 

8. Adjust Brightness Control ( 2) for best 
picture. 

B. To change from one station to another: 

1. Turn Band Switch ( 5) to the approp-
riate band ( i. e. channels 2-6 or chan-
nels 7-13). 

2. Rotate the Channel Selector (4) until 

OBUILT-IN ANTENNA TRIMMER ROTATE THIS KNOB FOR BEST PICTURE QUALITY ION SOME CABINET VERSIONS THIS KNOB IS LOCATED BENEATH 
CABINET FRONT TRIM STRIP) 

[wyleM] 

BRIGHTNESS SETS PICTURE BRILLIANCE 
ON-OFF • VOLUME CONTROL TURNS SET ON AND OFF, AND ADJUSTS SOUND VOLUME 

CHANNEL SELECTOR LIBBY SWITCH 

CHANNEL SELECTOR SELECTS CHANNEL AND TUNES RECEIVER FOR BEST PICTURE QUALITY 
BAND SWITCH SELECTS LOW BAND CHANNELS 2-6 OR HIGH BAND CHANNELS 7-13 RANGE 

FIGURE 2 - FRONT OF CABINET CONTROLS 

the channel number of the desired sta-
tion appears in the dial opening. 

3. If necessary, adjust the Brightness 
Control ( 2) for best picture. Only 
slight adjustment of this control should 
be necessary. 

C. To turn on the dial light: 

1. Push the dial light switch to the left. 

INSTALLATION AND SERVICE INSTRUCTIONS 

Picture Tube Handling 

All Sylvania Television receivers incorpor-
ating chassis 1-271, 1-290 are shipped com-
plete with picture tube installed on the chassis 
and connected for operation. However, if it 
becomes necessary to re- install a picture tube 
due to replacement or servicing, the following 
precautions should be observed. 

1. Do not open the picture tube carton until 
ready to install the picture tube. 

2. Do not handle the picture tube unless pro-
tective goggles and gloves are worn. Peo-
ple not so equipped with safety devices 
should be kept at a distance while the 
picture tube is being handled. 

3. Keep the picture tube as far from the body 
as possible while handling. 

Picture Tube Replacement 

For Model 271 (16" rectangular tube) 

To remove the picture tube from the chassis, 
remove the picture tube socket, high voltage 
anode connector, and ion trap magnet. Re-
move the tube holddown strap by removing the 
two screws on either side. When the rim of 
the tube is free of the strap, carefully pull the 
picture tube out through the focus magnet and 
deflection coils. 

TIGHTEN TUBE HOLODOWN STRAP BY TIGHTENING TWO NEI) HEAD SCREWS ON EACH SIDE EQUALLY 

PIG-TUNE TUBE HOLUM» STRAP 

ocnAn TUBE 
MDT SEAT PIEWERLY IN L.0.3 OF HOLD 00IN STRAP MD BOTTOM SUPPORT 

PICTURE TUBE BOTTOM SUPPORT 

1•271 

ORCIIIIIE TUBE 
STRAP 

WIO32 NUT LOCKWASHER MASKER 

PICTURE TUBE BRACE 

PLASTE PROTECTOR RING 

RUMEN SAND NOLDS PLASTE RING N PLACE ON TUBE 

PICTURE TUSE BRACE TUBE BRAcE SOCKE TS ON SIDE OF CHASSS 

1-290 

For Model 290 ( 19" round tube) 

To remove the picture tube from the chassis, 
remove the picture tube socket, high voltage 
anode connector, and ion trap magnet. Loosen 
the 410-32 bolt on the holddown strap at the 
upper right of the tube. Remove the holddown 
strap. Pull the tube braces away from the 
sides of the tube. Lift the tube clear of the 
front edge of the chassis and move it forward 
gently until the tube base is clear of the focus 
magnet and yoke. The plastic rim around the 
face of the tube may then be removed. 

LOOSEN Tite r« SCREW AND WOVE DEFLECTION sacs As PAR FCRWARD AGA/PRIT FLARE OF TUBE AS POSSIBLE ROTATE DEFLECTION IOICE TO MARE PICTURE SQUARE WITH MASK 

LOOSEN THIS WINS ICBM MO BIM CIEPLECEI00110KE AS MI 1111111M110 AMIANIT FLARE OF TUBE AS POSSISLE, ROTATE INFLECTION ORE TO MME PICTURE SOME WITM MAIS 

FOCUS MAGNET ADJUSTMENT SCREW 
SHAFT FOR CENTERING ADJUSTMENT 

PICTURE TUBE SOCKET 

APPROXIMATE POSITION OF ION TRAP MAGNET IS WITH OPEN END TOWARD BOTTOM AND I" FROM FOCUS MAGNET ADJUST ION TRAP MAGNET FOR mAx,mum PICTURE BRILLIANCE 

FOCUS MAGNET ADJUSTMENT SCREW 
SHAFT FOR CENTERING ADJUSTMENT 

PICTURE TUSE SOCKET 

APPROXIMATE POSITION OF ON TRAP MAGNET IS I we FROM 
FOCUS MAGNET, ROTATION DEFENOS ON POSITION OF PICTURE TUBE ADJUST ON TRAP MAGNET FOR MAXIMUM PICTURE BRIL LIANCE 

F GURE 3 - PICTURE TUBE INSTALLATION 
MODELS 5130B, 
5130w, 5140B, 
6140N, 61Low, 
1-271, 1-290  

5130m, 
5140M, 
Ch. 
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To replace the 16" rectangular tutl, reverse 
the removal procedure, being careful not to 
force the tube if the neck binds. Be sure the 
tube is properly placed before securing the 
holddown strap. 

To replace the 19" round tube, replace the 
plastic rim and reverse the removal proce-
dure, being careful not to force the tube if the 
neck binds. There is no specified angle of 
rotation for the picture tube although the open-
ing in the plastic rim must be in the lower 
right and the anode clip fastened at the lower 
left. Be certain the tube is properly placed 
before tightening the holddown strap. There is 
no specified angle of rotation for the approxi-
mate initial setting of the ion trap. (See "Ad-
justment of Ion Trap Magnet, Focus Magnet, 
and Centering Shutter"). 

On all chassis dress the yellow picture tube 
cable lead away from the H.V. scan box and 
the other leads in the cable. 

Chassis Removal 

To remove the chassis from the cabinet, pro-
ceed as follows: 

1. Remove all panel control knobs from the 
front of cabinet. 

2. Remove the holddown screws from the 
underside of the chassis shelf. Access 
to these screws is from the rear of the 
cabinet. 

3. Disconnect the built-in antenna, remove 
the interlock cover screws and remove in-
terlock cover. 

4. Remove speaker plug from socket on chas-
sis. 

5. Slide the chassis all the way out the back 
of the cabinet. 

To replace the chassis, reverse the above 
procedure. 

Preset Controls Adjustments 

All preset controls are located at the rear of 
the receiver and are readily available without 
removing the interlock cover. 

AGC - See AGC Control Adjustment  

Horizontal Hold - See "Adjustment of Hori-
zontal AFC Operation". 

HORIZONTAL 
LINEARITY 

A.G.C. CONTROL 

HORIZONTAL 
DRIVE 

HORIZONTAL 
HOLD 

PICTURE CENTERING 

FOCUS 

PICTURE 
CONTRAS 

HORIZONTAL 

SIZE 

VERTICAL HOLD 

HEIGHT 

VERTICAL LINEARITY 

FIGURE 4 - REAR PANEL CONTROLS 

Contrast - Adjust contrast control to obtain 
best contrast with a good picture or test pat-
tern. 

Vertical Linearity and Height - Adjust the 
height control until the picture fills the screen 
vertically. Adjust the Vertical Linearity con-
trol until the pattern is symmetrical from top 
to bottom. Adjustment of either control will 
require a readjustment of the other. 

Vertical Hold - Rotate the Vertical Hold con-
trol until the pattern is slowly moving down-
ward. Back off on the control to a point just 
beyond where the vertical motion stops. 

Horizontal Drive - Turn the horizontal drive 
control clockwise as far as possible without 
crowding of center of the picture. 

Horizontal Size - Adjust the horizontal size con-
trol until picture fills the mask horizontally. 

Horizontal Linearity - Adjust the horizontal 
linearity control until the picture is symmetrical 
left to right. Re-check Horizontal Drive after 
adjusting Horizontal Size and Horizontal Lin-
earity. 

Adjustment of Ion Trap Magnet, 

These adjustments are interdependent and, 
therefore, it is necessary to check all three 
at the same time. 

Before making any adjustments, the function 
of each magnet should be noted. 

The ion trap magnet is used to obtain maxi-
mum brilliance of the raster or picture and 
should be adjusted to obtain maximum bril-
liance as described below. 

The focus magnet is used to obtain correct 
focus of the picture. 

The centering shutter is an integral part of 
the focus magnet assembly. Its function is to 
position the picture, both horizontally and ver-
tically. 

Before making any adjustments, check that the 
deflection yoke is positioned so that it is 
pressing against the flare of the picture tube. 
To ensure this, loosen the thumb-screws lo-
cated at each side of the yoke and push the 
yoke as far forward as it will go. If the pic-
ture is not square with the screen mask, ro-
tate the yoke. 

Next, check that the focus magnet is held 
firmly by both brass screws against the yoke; 
there should not be any gap between the yoke 
and the focus magnet. 

When adjusting the focus of the receiver it is 
to be noted that optimum focus of the picture 
does not 'necessarily result when either the 
vertical or the horizontal is adjusted for maxi-
mum definition. Optimum focus is frequently 
a compromise between these two settings. 
It is highly desirable, therefore, that a trans-
mitted picture, containing both vertical and 
horizontal lines, be available for correct 
focusing of the receiver. 

Before proceeding with the adjustment of the 
focus of the receiver, first ensure that the 
ion trap magnet is correctly adjusted. 

Set the contrast control at minimum and the 
brightness control at maximum. The ion trap 
magnet should first be positioned so that there 
is approximately 1 inch for 1-271 and 1 1/4 
inch for 1-290 between the ion trap magnet 
and the focus magnet. The ion trap magnet 
should be slowly rotated until a picture (or 
raster, if the receiver is not yet tuned to a 
station) is visible on the screen. The bright-

MODELS 5130E, 5130M, 
5140B, 5140M, 6140M, 0140W, 
Ch. 1-271, 1-290 

Focus Magnet, and Centering Shutter 

ness should now be reduced by means of the 
brightness control and the ion trap magnet 
carefully twisted and moved a small amount 
backwards and forwards on the neck of the tube, 
to obtain maximum brightness. 

Finally, adjust the brightness control to ob-
tain maximum brightness on the screen and 
then carefully adjust the ion trap magnet. It 
may be possible to increase the brightness 
still more by turning the contrast control to-
wards maximum and again adjusting the ion 
trap magnet. The correct position of the ion 
trap magnet is that which ensures the great-
est possible brightness of the raster of pic-
ture before it enlarges and "blooms" as the 
setting of the brightness control is increased. 
Do not leave the brightness control in this 
position as the condition causes overload of  
the picture tube.  

A preliminary adjustment of the screw on the 
focus magnet should now be made to obtain a 
raster or picture which is focused - this pre-
liminary adjustment will not, of course, be 
necessary if the raster or picture is already in 
focus. (Note; Use a non-magnetic screw 
driver to adjust the focus screw. ) 

If the picture is not centered on the screen, 
either horizontally or vertically, properly po-
sition it by adjustment of the centering shutter. 
This centering adjustment will move the picture 
up, down, left or right as required to center 
the picture. With the brightness control at a 
low level, check the horizontal size and height 
of the picture to insure that when the picture 
is properly positioned it just fills the mask with 
no corner cutting. 

Carefully make 'final adjustments of the focus 
screw for optimum focus in both horizontal 
and vertical directions. Best focus of the pic-
ture does not necessarily result when either 
the vertical or horizontal focus is optimum and 
the final setting should, therefore, be a corn-' 
promise between the two. A test pattern with 
both vertical and horizontal lines is, therefore, 
highly desirable when making focus adjust-
ment. 

Finally, check that the adjustment of the ion 
trap magnet is such that the brightest possible 
picture is obtained, as previously mentioned. 

Since all these adjustments are interdependent, 
recheck the adjustment of all three until the 
best possible picture is obtained. 

©John F. Rider 
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ADJUSTMENT OF HORIZONTAL MC CIRCUIT 

Check of Operation 

The operation of the AFC circuit should be 
checked as follows: 

A. Tune the receiver to a channel on which 
no signal is received and return to the 
original channel. The picture should 
immediately fall into synchronization. 

B. Switch off the power to the receiver for 
about five minutes and then switch back 
on. Picture should immediately fall into 
sync. 

C. Check for correct phasing of Horizontal 
AFC circuit oy noting that there is ap-
proximately 1/8" of blanking visible on 

the right hand edge of the picture. It will 

be necessary to turn the contrast control 
almost to minimum, readjust the bright-
ness control and reduce picture size 
slightly to see the blanking. 

NOTE: Before making check C above, 
be sure the horizontal drive control is 
correctly adjusted. Refer to "Preset 
Controls Adjustment," page F. If the 
receiver passes the above checks, no ad-
justments to the horizontal AFC circuits 
need be made. 

If the receiver cannot pass checks " A," 
"B," or " C" the adjustment of the Pori-
zontal Hold Control as noted under " Hori-
zontal Hold Adjustment" should be made. 

Horizontal Hold Adjustment 

(A) Tune in a station and adjust the tuning 
control for best picture quality. Adjust 
the contrast and brightness controls for 
normal picture. 

(B) Remove V16 - 6AL5 - Horizontal Dis-
criminator tube. 

(C) Turn the Horizontal Hold Control until 
the picture moves back and forth across 

the screen with blanking 

(D) Replace the Horizontal 
tube and repeat A, B, 
"Check of Operation". 

bars vertical. 

Discriminator 
and C under 

(E) If receiver still will not pass these checks, 
it will be necessary to proceed with " Phase 
Adjustment". 

Phase Adjustment 

(A) Turn the core in the horizontal " ringing" 
coil all the way out ( counterclockwise). 
Short out the 4700 ohm horizontal charge 
circuit peaking resistor R226. 

With the horizontal size coil set for ap-
proximately the correct picture width, 
and with the horizontal linearity coil 
adjusted for best linearity, rotate the 
horizontal drive control fully counter-
clockwise. Slowly turn the drive control 
clockwise until crowding is visible in the 
center of the picture. Now carefully turn 
the control back ( counterclockwise) only 
sufficient to remove the crowding in the 
picture or pattern. On some chassis, it 
may not be possible to obtain crowding of 
the picture. In such cases the control 

should be set to the fully clockwise po-
sition. 

NOTE: ,Do not operate the receiver with 
the horizontal drive control mis-adjusted. 

(B) Remove the 6AL5 horizontal discriminator 
tube from its socket. 

(C) Carefully turn the frequency adjustment 
screw ( top of discriminator transformer 
T62) until the picture moves back and forth 
across the screen of the picture tube with 
the blanking bar vertical. 

(D) Insert the 6AL5 horizontal discriminator 
tube back into its socket. MODELS 5150B, 5150M, 5150w, 

5140B, 5140M, 6140M, 6140W, 
Ch. 1-271, 1-290  
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(E) Adjust the phase adjustment screw (under-
side of discriminator transformer T62) 
until approximately 1/8" of "blanking" 
is visible on the right-hand edge of the 
picture. In order to see the "blanking", 
it will be necessary to turn the contrast 
control almost to minimum, re-adjust the 
brightness control and reduce picture size. 

(F) Check the " free- running" of the hori-
zontal oscillator as described under para-
graphs "B," "C," and "D," and, if nec-
essary, readjust the frequency adjustment 
screw on top of horizontal discriminator 
transformer. 

(G) Make a final check of the phasing as de-
scribed in paragraph " E" above. It is 
important that both the " free- running" and 
the phasing are correct. 

(In Remove the short from across the 4700 
ohm resistor R226 and readjust the hori-
zontal drive control as described in (A). 
Turn the core in the horizontal " ringing" 
coil clockwise until approximately 1/8" 
of " blanking" is again visible on the right-
hand edge of the picture. 

(I) Before the horizontal synchronization cir-
cuit is adjusted to the final position, it 
will be necessary to check the operation 
as follows: 

Slowly turn the oscillator frequency ad-
justment screw ( top of transformer T62) 
in either direction until the picture sud-
denly falls out of synchronization as in-
dicated by the presence of a number of 
diagonal bars. The total number of bars 
visible must not be less than six. These 

bars may consist of either several full 
bars and two half bars for the total number 
or they may be all full bars for the same 
total number. Slowly turn the adjustment 
screw so as to decrease the number of 
bars and note the totà1 number of bars 
visible just before the picture again falls 
into synchronization. The last number of 
bars visible must not be less than three, 
or more than four. The adjustment screw 
must be turned very slowly and carefully 
after the number of bars has been reduced 
to four or five in order to get an accurate 
indication of the minimum number of bars 
it is possible to obtain. 

Turn the adjustment screw in the opposite 
direction until the picture suddenly falls 
out of synchronization in the opposite dir-
ection and repeat the foregoing procedure. 
Again, the total number of bars visiole 
when the picture falls out of synchronization 
must not be less than six and not less than 
three or more than four bars must be 
visible just before the picture falls into 
synchronization. 

(J) After checking the operation as in I, it 
is necessary to repeat the procedure de-
scribed in paragraphs " B," "C," and 

(K) Remove the signal by tuning to a " free" 
channel, then retuning to the original chan-
nel. The picture should immediately fall 
into synchronization. 

(L) Switch " off" the power to the receiver for 
about five minutes and then switch receiver 
"on" and check that the picture pulls into 
synchronization. 

AGC CONTROL ADJUSTMENT 

This control has been correctly adjusted at the 
factory and should require no further adjust-
ment. If adjustment becomes necessary as 
evidenced by poor horizontal or vertical sync; 
poor video signal (poor contrast). Adjust as 
follows: 

1. Connect a good antenna installation to the 
receiver. 

2. Tune the receiver to a channel on which 
no picture is received. 

3. Set the contrast control to mid-position. 

4. Turn the AGC control fully clockwise. 
The AGC control is located on the rear 
panel of the chassis. 

5. Connect a VTVM from the AGC Amplifier 
plate to ground (V13, 12AU7, pin 6) and 
set the AGC control to obtain a negative 
0.1 volt reading. 

Note- On some receivers the closest ap-
proach to this reading will be the fully 
clockwise position. 

6. With the AGC Control set as above, turn 
the contrast control to almost maximum 
(about 7/8) and tune in the strongest sta-
tion available in the area. 

7. Again read the AGC Amplifier plate volt-
age; if reading is less than a negative 2. 0 
volts leave the control as set. 

John Y. Rider 
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8. If the AGC Amplifier plate voltage is more 
than 2 volts negative, slowly turn the AGC 
control counterclockwise observing the pic-
ture. 

9. The picture will get darker and then finally 
start to fall out of sync as evidenced by a 
sudden shift or jittering of the picture in 
either the horizontal or vertical direction. 
Do not turn beyond this point. 

10. Back off ( clockwise) slowly on the control 
until the picture holds in sync without 
flutter and turn slightly beyond. (Experience 
will dictate how far beyond to turn). 

11. Rock the tuning control slightly either side 
of the best tuning point to insure picture 
stays in sync; if not, turn slightly further 
clockwise and check again. 

12. As a final check, turn the volume control 
up to normal level. Intercarrier buzz 
should be negligible. 

13. Remove objectionable intercarrier buzz 
by turning the AGC control slightly fur-
ther clockwise. (Note: The intercarrier 
buzz is merely a reference for correct 
adjustment of the AGC control and only a 
slight touch-up should be necessary. If 
much adjustment is required to remove 
intercarrier buzz, the sound section is 
maladjusted and requites realignment). 

14. Rock the tuning control slightly either side 
of the best tuning point and turn the AGC 
control slightly more clockwise as nec-
essary to remove objectionable inter-
carrier buzz. 

The intent of the above AGC control adjustment 
is to provide a maximum of AGC action con-
sistent with proper sync and minimum inter-
carrier buzz on strong signals. 

TEST EQUIPMENT REQUIREMENTS 

1. RF sweep generator or generators with 
frequency range from 4-220 Mc. having 
sweep width adjustable from 50 Kc. to 
10 Mc. with an output of at least 0.1 volt, 
a marker system, either built-in or ex-
ternal type and flat within + 1 Db. 

2. Signal generator or generators with a fre-
quency range from 4-222 Mc. and an ad-
justable output of at least 0.1 volt. 

3. Sylvania cathode ray oscilloscope type 132 
or equivalent capable of passing a 60 cycle 
square wave. 

4. Sylvania Polymeter type 221 or equivalent 

SYLVANIA 
POLYMETE R 
TYPE 221 

vacuum tube ‘ altmeter. 
5. Sylvania High Voltage Probe Adapter type 

225 or equivalent with 0-30 KV DC range 
(not shown). 

6. Sylvania tube tester type 220 or equivalent 
capable of testing shorts with proper vol-
tages and performance under dynamic con-
ditions. 

7. Jig Tube Shield - made by cutting off or 
insulating the tube shield used on the 616 
converter tube on the tuner so that the 
shield does not ground when in place on 
the tube. 

FIGURE 7 

SYLVANIA 
TUBE TESTER 
TYPE 220 

SYLVANIA 
OSCILLOSCOPE 

TYPE 132 

ALIGNMENT PROCEDURE 

Should any chassis under service require com-
plete realignment, the alignment procedure 
should be carried out in the following listed 
order. 

PRE-ALIGNMENT INSTRUCTIONS - READ 
CAREFULLY BEFORE ATTEMPTING ALIGN-
MENT. 

Lay chassis on left side for alignment. Ground 
all equipment to receiver chassis. Use special 
alignment tool Service Part No. 898-0003. 

VIDEO IF ALIGNMENT 

1. Connect signal generator to the jig shield 
on the 616 Oscillator-Mixer. Allow set to 
warm-up for 15 minutes. 

2. Connect the negative lead of a 3 volt battery 
to the AGC Line, positive lead to ground. 

3. Connect D. C. VTVM across the diode load 
resistor R145 - 3300 Ohm. 

4. Adjust the cores of the IF traps in the 
following order. Keep Voltmeter reading 
between 1 and 2 volts by reducing Gen-
erator Output as required. 

Set Signal 
Generator At: 

21.9 Mc. 

27. 9 Mc. 

21. 9 Mc. 

Adjust: 

Core on 4th IF Trap L68 for min-
imum output 
Core on 3rd IF Trap L55 for min-
imum output 
Core on 1st IF Trap L54 for min-
imum output 

5. Adjust the cores of the Video IF 
formers in the following order. 
generator output to keep voltmeter 
between 1 and 2 volts. 

Set Signal 
Generator At: 

26. 0 Mc. 

22. 7 Mc. 

25. 3 Mc. 

23. 5 Mc. 

Adjust: 

Trans-
Reduce 
reading 

Core on 3rd Video IF Transformer 
T57 for maximum output 
Core on 2nd Video IF Transformer 
T56 for maximum output 
Core on 1st Video IF Transformer 
T55 for maximum output 
Core on Converter Coil L8 for 
maximum output 

Repeat tuning of cores on Trap Coils as de-
scribed in step 4 above. 

6. Disconnect Signal Generator and VTVM. 

23.0MC 
MARKER 

95% 27.0 MC 
MARKER 

21.9 MC 
MARKER 

95%i 

FIGURE 8 - IF BANDPASS RESPONSE 

7. Connect sweep generator ( frequency 24 M c. , 
sweeping 10 Mc.) using a . 005 Mfd. cap-
acitor to pin 1 of the 4th Video IF 6BC5. 

8. Connect oscilloscope to junction of diode 
load R145 - 3300 Ohm - and coil L58. 

9. Adjust primary ( top core) and then secondary 
(lower core) of IF Bandpass T58 to obtain 
curve shown in Figure 8. ( Both adjusted 
from bottom of Transformer with hex end 
of special alignment tool. ) 

10. Disconnect Sweep Generator from 4th IF 
Grid and connect it to the Jig Shield on 
Converter 616. Loosely couple signal 
generator at this point for markers. 

11. Observe IF Response Curve and if necessary 
adjust IF transformer cores slightly to ob-
tain response curve shown in Figure 9. Keep 
oscilloscope gain high enough to prevent 
overload of the receiver which will dis-
tort the curve.   

2.75 MC 
MARKER 

70% 
50% 

26.4 MC 
MARKER 

FIGURE 9 - OVERALL IF RESPONSE 
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1. 

SOUND TAME OFF 

4.3 MC. TRAP ALIGNMENT 

Connect a 4.5 Mc. Signal Generator through 
. 005 Mfd. to pin. 1 of Video Amplifier 
Tube - 6BF5. Loosely couple signal gen-
erator for use as markers. 

2. Connect probe of High Frequency Vacuum 
Tube Voltmeter at the junction of peaking 
coil L59 and R148 - 39,000 ohms. 

3. With enough output from signal source to 
give a readable indication on the VTVM, 
adjust the core on Sound Take-Off Trap - 
L56 - For a sharp dip. 

INTERSTAGI TRANSFORMER 

ALIGNMENT 

1. Disconnect the 4. 5 Mc. signal from the 
Video Amplifier. Connect a 4. 5 Mc. sweep 
oscillator having a 250 Kc. deviation through 
a . 005 Mfd. capacitor to pin 1 of Video 
Amplifier - 6BF5. Connect oscilloscope 
input across the limiter grid resistor R102 
47, 000 Ohms - using a 10, 000 Ohm car-
bon resistor between scope lead and re-
ceiver chassis. 

2. Adjust the primary and secondary of the 
Interstage Transformer T51 so that the 
4. 5 Mc. marker appears in the exact 
center of the response curve and so the 
curve has the greatest attainable amp-
litude. The response curve should ap-
pear as shown in Figure 10. 

FIGURE 10 - SOUND IF RESPONSE 

SOUND DISCRIMINATOR ALMSNIERSIT 

1. With the 4. 5 Mc. Sweep Oscillator con-
nected as described in step 1 of "Inter-
stage Transformer Alignment," disconnect 
the oscilloscope from the limiter grid re-
sistor and connect the oscilloscope across 
the volume control. 

2. Adjust cores of the Discriminator Trans-
formers T52 and T53 until the discrim-
inator curve corresponds to that in Figure 
11. Note especially that: 

(a) 4. 5 Mc. marker is exactly in the 
center of the curve. 

(b) The curve is linear between the two 
adjacent markers. 

(c) The amplitude is the greatest obtain-
able. 

IF TUNER ALIGNMENT 

NOTES ON TUNER ALIGNMENT SETUP 

In reference to Figure 12, the following pre-
cautions should be taken in making the equip-
ment setup. 

1. The detector circuit should be so con-
structed as to maintain leads as short as 
possible. Connection of the detector cir-
cuit to the 1st IF grid terminal (see Fig. 
12 for location) should also be made with 
short leads. 

2. Shielded leads should be used in making 
the following connections to reduce hum 
and synchronous voltage pick-up. 

(a) The lead for observation of the RF 

FIGURE 11 - SOUND DISCRIMINATOR RESPONSE 

response from the scope isolating 
resistor ( 10 K ohms located at the 
tuner " looker point") to the RF out-
put switch position of the scope switch. 

(b) The connection from the IF detector 
circuit output to the IF switch position 
of the scope switch. 

(c) The connection from the sweep 7,en-
erator to the horizontal input of the 
scope. (Use externally generated 
sweep instead of internal oscilloscope 
sweep in order to obtain synchroni-
zation). 

3. The single pole double throw"Scope Switch" 
should be located at the vertical input ter-
minals of the scope. This switching ar-
rangement will permit observation of either 
the IF response or the overall RF response. 
The aforementioned positions will be re-
ferred to in subsequent text as the "IF" 
and " RF" positions respectively. 

4. The marker generator coupling condenser 
should be as small a value as possible 
to prevent any effect on tuner response, 
but must be large enough to permit easy 
observation of markers on either the IF 
response or overall RF response. (Ap-
proximately 2 or 3 MMF should be satis-
factory in most cases). 

5. For all tuner alignment tests which are 
outlined in this text, remove the second IF 

amplifier tube or bypass its plate circuit 
with approximately 1000 MMF to prevent 
coupling back from the receiver IF system. 

6. In all of the following tests the oscilloscope 
vertical gain should be as close to maxi-
mum gain as possible, consistent with 
hum and synchronous voltage interference 
limitations. This precaution will allow 
the use of low levels from RF sweep Gen-
erator and increase the visibility of IF 
and RF markers. 

R.F. MARKER 

GEN. 

SWEEP 
GEN. 

01  

MODELS 51,30B, 51,30N, 5130W, 
5140B, 5140N, 6140N, 6140w, -0 
Ch. 1-271, 1-290 o 
OSCILLATOR ALIGNMENT rn 

In making adjustments of the oscillator align-
ment it should be noted that any change in the 
setting of the high band oscillator trimmer will 
also effect the low band oscillator tuning, how-
ever, because of switching the adjustment of the 
low band oscillator trimmer will not affect high 
band oscillator tuning. Also, there is a slight 
shift of oscillator frequency in the high band 
position only when the bottom cover is removed. 

High Band Oscillator Alignment  

1. Remove the bottom cover and rotate the 
band switch to the high band position. 

2. Rotate variable condenser io maximum 
capacity position (fully counterclockwise 
position of tuning control knob). 

3. Tune sweep generator to channel 7 and set 
scope switch to IF output position. 

4. Inject 175.25 Mc. and 21. 9 Mc. markers. 
5. With a non-metallic pick vary the turns 

spacing on the high band oscillator coil 
L9 until markers coincide ( squeezing the 
coil lowers the oscillator frequency and 
spacing the turns farther apart raises 
oscillator frequency. 

lul L) RECEI 

F R NA/EMRP. IN 

100% RESPONSE 

21.9 MC 
I75.25MC. 
MARKERS 

11430,.# IN34 ION 

2 OR 

0 R 

  TUNER 
'CUNT , 

ION 

DETECTOR CKT. 
>MX. 
LF 

V 8IAS 
SUPPLY 

OSCILLOSCOPE 

I. F. 
OUTPUT 

C5)SC OP E î  î  
SWITCH   

VERT. HORI Z. 

 0 O..- 

R.F. INPUT INPUT 

OUTPUT 

FIGURE 12 - TUNER ALIGNMENT SETUP 
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6. Replace bottom cover and check for shift 
of markers. If there is a shift remove 
the bottom cover and compensate by re-
adjusting L9 as necessary. Repeat until 
markers coincide with bottom cover in 
place. 

7. Rotate variable condenser to minimum 
capacity ( fully clockwise position of tuning 
control knob). 

8. Tune sweep generator to channel 13. 
9. Inject 215. 75 Mc. and 26. 4 Mc. markers. 
10. With bottom cover in place, adjust oscillator 

grid trimmer C23 to make markers coin-
cide. 

26.4 MC. 
215.75MC. 
MARKERS 

11. Repeat steps one through ten until proper 
end frequencies are reached at triaximum 
and minimum capacity settings. 

Low Band Oscillator Alignment 

12. Remove bottom cover, turn band switch 
to low band position and rotate variable 
condenser to maximum capacity (tuning 
control knob fully counterclockwise). 

13. Tune sweep generator to channel 2. 
14. Inject 56. 75 Mc. and 21. 9 Mc. markers. 
15. Using a non-metallic pick adjust the spacing 

between turns on the low band oscillator 
coil L9 until the markers coincide. 

100% RESPONSE 

219 MC. 
56.75 MC. 
MARKERS 

16. Rotate the variable condenser to minimum 
capacity (tuning control knob fully clock-
wise). 

17. Tune sweep generator to channel 6. 
18. Inject 84.35 Mc. and 26.4 Mc. markers. 
19. Adjust oscillator plate trimmer C26 to 

make markers coincide. 

100% RESPONSE 

26.4 MC. 
84.35 MC. 
MARKERS 

20. Replace bottom cover and recheck in steps 
12-19. 

21. Recheck all four oscillator frequencies as in-
steps 1-19. 

R. F. PASSBAND ALIGNMENT 

1. If only the RF Passband is being aligned 
it is advisable to check oscillator cover-
age as noted under Oscillator Alignment 
step 21 above. 

2. Remove bottom cover and turn band switch 
to high band position. 

3. Rotate tuning control so that pointer is at 
channel 7 on the dial calibration. 

4. Tune sweep generator to channel 7. Set 
scope switch to the IF output. 

5. Inject 175.25 Mc. and 26. 4 Mc. markers 
and adjust tuning control so the markers 
coincide. Leave tuning control at this 
setting for the remainder of channel 7 ad-
justment. 

6. Change scope switch to the RF output. 
7. Check that the RF response curve is similar 

to those shown in Figure 14. 
8. If the response curve differs much from 

those shown in Figure 14, the inductance 
and coupling of the high band RF plate coil 
L3, the high band mixer grid coil L4 and 
the high band antenna coil Li for proper 
band width and symmetry. In determining 
the band width, it will be necessary to 
switch the marker generator alternately be-
tween channel 7 picture carrier ( 175. 25 Mc. ) 
and sound carrier ( 179. 75). 

9. The high band RF plate coil L3 and the 
high band mixer grid coil L4 are properly 
adjusted when a slight variation in the in-
ductance of either coil will result in a 

TUNER DRIVE SPRING 
(496 - 0040) 

TUNER DRIVE CORD 

CHANNEL SELECTOR SHAFT 

DIAL DRIVE 
CORD 

C19 

R6 

Le 4> 

RIO "Cale 

R 25 

CI4 
LII 
CI8 

GND. C=I 

+150 

Plx I.F. 

"LOOKER" 
POINT 

COIL SHOWN IS HIGH BAND 
MINIMUM BANDWIDTH POSITION ,R.F PLATE COIL L7 
OF GROUND LEADS FOR HIGH STUD 

627 628 616 612 

U0 622 621 R8 
620 L2 

C24 R9 R7 CI 3 L7 R3 

BAND 

BANDS WITCH 

SHIELD 
62 

LI R2 

3 

R 1 
64 
TI 
67 

MAXIMUM BA t OWIDTH POSITION 
"er-OF GROUND L ADS FOR HIGH BAND 

GROUND SC DER POINT 
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Note: This RF tuner has been thoroughly tested at the factory and should provide trouble-free 
reception throughout the life of the chassis. However, if service other than alignment is re-
quired, return the complete tuner to the factory for replacement. 

FIGURE 13 - TUNER LAYOUT 
MODELS 5130B, 5130M, 
5140B, 5140N, 6140N, 
Ch. 1-271 L 1-290  
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frequency shift of the entire response with 
no noticeable narrowing of the band width. 

10. The high band antenna coil Li is properly 
adjusted when a slight variation of its in-
ductance will cause both peaks to rock 
slightly. If only one peak moves, the high 
band antenna coil Li is staggered away from 
the center of the passband. 

11. The inductance of these coils ( L1, L3, L4) 
is varied by pushing the coil on or off the 
brass stud. Pushing the coil on the stud 
will raise the frequency and pushing the 
coil off the stud will lower the frequency. 

12. The band width of channel 7 interstage trans-
former (L3, L4) is controlled by dressing 
the ground leads of these coils past the 
cut out in the RF shield plate ( see Fig. 13). 
When both leads cross the cutout the greater 
separation of peak occurs. For maximum 
gain the band width should be adjusted so 
that the response is no greater than that 
required to keep the sound and picture 
carrier frequency markers on the peaks 
of the overall RF curves. 

13. Replace tuner bottom cover and check RF 
passband response. 

14. If necessary, remove bottom cover and 
make slight compensating adjustments. 
Replace bottom cover and recheck. 

15. With the bottom cover in place, rotate the 
tuning control knob so that the pointer in-
dicates channel 13. 

16. Tune sweep generator to channel 13 and 
change scope switch to IF output. 

17. Inject 215.75 Mc. and 21.9 Mc. markers 
and adjust tuning control so markers co-
incide. Leave tuning control as set for 
remainder of channel 13 adjustments. 

18. Change scope switch to RF output position. 
If RF response differs noticeably from 
the curves in Figure 14, the antenna 
trimmer (C5), the RF plate trimmer (C10) 
and mixer grid trimmer (C15) must be 
adjusted for proper passband and maxi-
mum amplitude of response. 

19. Return tuner and sweep generator to chan-
nel 7 and check response as in part 13 
above. A slight compensation of coils 
Li, L3, and L4 may be necessary. 

20. Recheck passband on both channel 7 and 
channel 13, compromising adjustments for 
tilt as necessary until satisfactory High 
Band RF passband responses are obtained. 

Low Band RF Alignment  

21. Rotate band switch to Low Band position. 
22. Turn the tuning control knob so that the 

pointer indicates channel 2 on the dial. 
23. Set the scope switch to the IF output po-

sition and inject 59. 75 Mc. and 21.9 Mc. 
markers. Adjust the tuning control so the 
markers coincide. Leave the tuning con-

trol as set for the remainder of the chan-
nel 2 adjustments. 

24. Change the scope switch to the RF output 
position. 

25. If the desired passband response is not 
obtained (as shown in Fig. 14) the Low 
Band RF coil L5, the low band mixer coil 
(L6), and the low band antenna transformer 
(Ti) secondary must be adjusted until the 
desired passband is obtained. 

26. When the low band RF coil (L5) and the 
low band mixer coil are aligned slight 
variation in the inductance of either should 
cause no noticeable narrowing of the pass-
band. 

27. When the secondary of the low band antenna 
transformer is properly adjusted, a slight 
variation in its inductance should cause 
both peaks to rock slightly. If only one 
peak moves, the Ti secondary is staggered 
away from the center of the double tuned 
circuit response. 

28. The low band mutual coil ( L7) varies the 
band width of the interstage coupling cir-
cuit. Squeezing the turns together broa-
dens the band width and separating the 
turns narrows the band width. The band 
width should be adjusted so that it is not 
greater than that required to keep both 
the picture carrier and sound carrier mark-
ers at the peaks of the response curve. 

29. Replace the tuner bottom cover and check 
passband response. 

30. Remove bottom cover and make any com-
pensating adjustments as needed. 

31. With the bottom cover in place, rotate the 
tuning control knob to align the pointer with 
channel 6 on the dial. 

32. Tune the sweep generator to channel 6 
and change the scope output switch to the 
IF output position. 

33. Inject 83. 25 Mc. and 26. 4 Mc. markers 
and adjusting tuning control to make the 
markers coincide. Leave the tuning con-
trol at this setting for the remainder of 
the channel 6 adjustments. 

34. Change the scope switch to the RF output 
position. 

35. Check the response curve. If not as de-
sired, remove the bottom cover and slightly 
readjust the inductance of the low band RF 
coil L5, the low band mixer coil (L6), the 
low band mutual coil ( L7) and the secondary 
of the low band antenna transformer (Ti) 
as necessary, keeping in mind that these 
adjustments must be compromised with 
those made for channel 2 in steps 21-30 
above. 

36. Recheck passband on channel 2 and chan-
nel 6 and re-adjust as necessary to obtain 
acceptable passband on both channel 2 and 
6. 

70% 

100% S-

MODELS 513013, 5130m, 6130w, 5140B, 
5140N, 6140N, 614ow, ch. 1-271,1-290 

FIGURE 14 - ACCEPTABLE RF RESPONSE CURVES FOR TUNER 

Note 1: The terms "Hori-
zontal," "Vertical" or " 60 cps 
sine wave" refer to the oscil-
loscope sweep employed. 
Note 2: All waveforms are 
taken with the oscilloscope 
horizontal sweep direction 
from left to right and with up-
ward deflection corresponding 
to positive polarity. 
Note 3: In some instances the 
waveforms obtained will not be 
identical with those shown, due 
to the electrical characteristics 
of the oscilloscope used. 
Note 4: All waveforms are 
measured with respect to chas-
sis unless otherwise indicated. 
Note 5: Contrast maximum 
unless otherwise indicated. 

*The peak to peak (P/P) vol-
tages of these waveforms are 
dependent on the depth of mod-
ulation of the transmitted sig-
nal; voltages shown are ob-
tained when modulation is ap-
proximately 90 percent. 

WAVEFORMS 

*6BF5 (V8) Video Amplifier 
Control Grid (Pins 1 and 7) 
3. 5 Volts P/P Vertical 

*6BF5 (V8) Video Amplifier 
Plate ( Pin 5) 55 Volts P/P 
Vertical 

71* 

P. PICTURE CARRIER 
MARKER 

S. SOUND CARRIER 
MARKER 

*6BF5 (V8) Video Amplifier 
Control Grid (Pins 1 and 7) 
3. 5 Volts P/P Horizontal 

*6BF5 (V8) Video Amplifier 
Plate (Pin 5) 55 Volts P/P 
Horizontal 

6BL7GT (V15) Vertical Oscil- 6BL7GT (V15) Vertical Oscil- 12AX7 (V14) Hor. Sync. Sep. 
lator Control Grid (Pin 1) 600 lator Plate (Pin 2) 235 Volts and AGC Rectifier Cathode 
Volts P/P Vertical P/P Vertical (Pin 8) 2. 6 Volts P/P Horizontal 

01111111101111110 

12AX7 (V14) Hor. Sync. Sep. 12AX7 (V14) Hor. Sync. Sep. 12AX7 (V14) Hor. Sync. Sep. 
and AGC Rectifier Cathode Plate (Pin 6) 37 Volts P/P Plate (Pin 6) 37 Volts P/P 
(Pin 8) 2. 6 Volts P/P Vertical Horizontal Vertical 
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12AX7 (V14) Sync Separator 12AX7 (V14) Sync Separator 12AU7 (V13) Sync. Amp. and 
Plate (Pin 1) 25 Volts P/P Plate (Pin 1) 25 Volts P/P Clipper Plate (Pin 1) 110 Volts 
Vertical 60 cps sine wave P/P Vertical 

12AU7 (V13) Sync Amp. and 12AU7 (V13) Sync Amp. and 6BL7GT (V15) Vertical Output 
Clipper Plate (Pin 1) 110 Volts Clipper Plate (Pin 1) 100 Volts Control Grid (Pin 4) 95 Volts 
P/P 60 cps sine wave P/P Horizontal P/P Vertical 

6BL7GT (V15) Vertical Output 
Plate (Pin 5) 830 Volts P/P 
Vertical 

,••••• 

6AL5 (V16) Hor. Discriminator 6AL5 (V16) Hor. Discriminator 
Plate (Pin 7) 70 Volts P/P Plate to Plate (Pin 7 to Pin 2) 
Horizontal Scope ground to pin 7 - 23 Volts 

P/P Horizontal 

6AU6 (V17) Hor. Control Plate 12AU7 (V18) Hor. Oscillator 12AU7 (V18) Hor. Discharge 
(Pin 5) 68 Volts P/P Horizontal Plate (Pin 6) 95 Volts P/P Plate (Pin 1) 105 Volts 13/1, 

Horizontal Horizontal 

Elli Vertical Yoke Coils (Test Point 1) 55 Volts P/P Vertical 

6W4GT Damper Cathode (Pin 3) 
2000 Volts P/P Horik.ontal 

SCHEMATIC 
LOCATION  

C146 

C148 
C104 
C209 
C179, C180, C195 
C206 
C205 , C147 
C207 
C200 
C116, C170, C192, 
C193 

C169, C177 
C198 
C109, C111, C113, 
C149, C172 
C103, C105, C127, 
C128, C129, C130, 
C131, C132, C133, 
C135, C140, C142, 
C143, C145, C199, 
C201 
C100, C101, C163, 
C164 
C203 
C159, C160, C161, 
C162 
C106 
C102 
C126, C141 
C137 
C134, C138, C139, 
C144 
C136 
C176 
C110, C202 
C112, C194, C197 
C212, C213 
C214 

C211 
C171 
C208 

C196 

C108 

REPAIR PARTS LIST 

SERVICE 
PART NUMBER  

196-0003 
196-0013 
415-0007 
582-0005 
714-0001 
411-0013 
416-0008 
417-0005 
417-0008 
162-0201 
162-0202 
162-0402 
162-0602 
162-0401 
162-0601 
162-0615 
162-0613 
162-0611 
162-0625 

162-0623 
162-0422S 
168-0002N 

166-5000D 

168-0003D 

166-1000P 
166-1000D 

166-0250P 
166-0050N 
168-0009N 
166-0010P 
168-0008N 

168-0004P 
163-0750 
163-0680 
163-0100 
160-14350 
160-14350 

174-1200 
160-02147 
160-02022 
169-0010 
190-0006 

DESCRIPTION  

Anode Connector and Lead Assembly ( 1-271) 
Anode Connector and Lead Assembly ( 1-290) 
Anode Connector Assembly ( 1-290) 
Antenna Assembly - Built-in 
Bezel - 16" Rectangular ( 6140M, 6140W) 
Board - Pilot Light Mounting Assembly 
Board - Antenna Terminal 
Cable and Socket Assembly ( 1-271) 
Cable and Socket Assembly ( 1-290) 
Capacitor - Paper - . 1 Mfd. 

Capacitor - Paper - . 2 Mfd. 
Capacitor - Paper - . 2 Mfd. 
Capacitor - Paper - . 2 Mfd. 
Capacitor - Paper - . 1 Mfd. 
Capacitor - Paper - . 1 Mfd. 
Capacitor - Paper - . 05 Mfd. 
Capacitor - Paper - . 03 Mfd. 
Capacitor - Paper - . 01 Mfd. 
Capacitor - Paper - . 005 Mfd. 

Capacitor - Paper - 
Capacitor - Paper - 
Capacitor - Ceramic - 

- 200 V. 
- 200 V. 
- 400 V. 
- 600 V. 
- 400 V. 
- 600 V. 
- 600 V. 
- 600 V. 
- 600 V. 
- 600 V. 

. 003 Mfd. - 600 V. 

. 002 Mfd. - 400 V. 
. 01 Mfd. - 500 V. 

Capacitor - Ceramic - . 005 Mfd. - 450 V. 

Capacitor - Ceramic - 

Capacitor - Ceramic - 
Capacitor - Ceramic - 

Capacitor - Ceramic - 
Capacitor - Ceramic - 
Capacitor - Ceramic - 
Capacitor - Ceramic - 
Capacitor - Ceramic - 

Capacitor - Ceramic - 
Capacitor - Mica - 
Capacitor - Mica - 
Capacitor - Mica - 
Capacitor - Molded Paper 
Capacitor - Molded Paper 

. 004 - Dual - 450 V. 

. 001 Mfd. 

. 001 Mfd. 

. 00025 Mfd. 

. 00005 Mfd. 

. 00005 Mfd. 

. 00001 Mfd. 
. 0000047 Mfd. 

. 00000068 Mfd. 
. 00075 Mfd. 
. 00068 Mfd. 
. 0001 Mfd. 

- . 0005 Mfd. 
- . 0005 Mfd. 

Capacitor - Molded Paper - . 0012 
Capacitor - Molded Paper . 047 
Capacitor - Molded Paper . 22 

Capacitor - Molded Polystyrene - 
Capacitor - Resistor Combination 

. 01 Mfd. 
4,700 Ohms - 1/2 W 

- 500 V. 
- 600 V. 

- 500 V. 
- 500 V. 
- 500 V. 
- 500 V. 
- 500 V. 

- 500 V. 
- 500 V. 
- 500 V. 
- 500 V. 
- 10, 000 V. 
- 10, 000 V. 

(1-290 only) 
Mfd. - 1,000 V. 
Mfd. - 200 V. 
Mfd. - 200 V. 
. 015 Mfd. - 400 V. 

MODELS 5130B, 5130N 
.5130W, 5140B, 5114.0m, 
6140m, 614014, 
Ch. 1-2  1, 1-290  
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SCHEMATIC 
LOCATION 

C173 
C174, C175 
R189 
R190, R191 

C181 
C158 
C178 
C210 
C117 
C155 
C114 
C204 
C157 
C156 
C115 
C168 
C107 

L50 
L51, L52, L53 

L66 
L67 
L55 
L54, L68 
L57, L58 
L59, L60 
L63 
L56 

R179 
R110, R153 
R110, R153 
R167 
R225 
R193, R198 
R201 

SERVICE 
PART NUMBER 

190-0007 

172-0030 
161-4003 

161-4002 

161-2003 

161-1007 
161-1000 
161-1001 
822-0001 
145-0004 
147-0014 
487-0008 
487-0011 
487-0004 
133-0001 
132-0001 
118-0007 
118-0005 
131-2006 
131-2005 
146-0005 
130-0001 
417-0006 
153-0009 
157-0009 
157-0011 
153-3007 
153-0007 
153-0001 
153-0010 
195-0001 

760-0005 
760-0007 

498-0014 
191-0005 
710-0002 
710-0005 

476-0002 
740-0011 
744-0011 
740-0013 
740-0012 
743-0006 
792-0004 
611-0047 
591 ' ! 3 
716-03J1 
716-0201 
716-0102 
400-0007 

Capacitor 
Capacitor 
Capacitor 
Case and 
Choke 
Choke 
Clip - 
Clip - 
Clip - IF Transformer IV ounting 
Coil - Horizontal Linearity 
Coil - Horizontal Size 
Coil - IF Trap 
Coil - IF Cathode Trap 
Coil - Peaking - Dual 
Coil - Peaking - Dual 
Coil - Ringing 
Coil - Sound TakeOff 
Connector - Pin - Antenna Lead 
Control - AGC 
Control - Dual - Brightness, Volume and On-Off Switch ( 1-271) 
Control - Dual - Brightness, Volume and On-Off Switch ( 1-290) 
Control - Contrast 
Control - Drive 
Control - Vertical Hold - Height 
Control - Vertical Linearity 
Cord - Line ( 6140M, 6140W) 

Cover - Interlock Assembly ( 6140M, 6140W) 
Cover - Interlock Assembly ( 5130M, 5130W, 5130B, 5140M, 

5140B) 
Cover - V. Case 
Fuse - 1/4 Amp. - 250 V. (clip type) 
Glass - Picture Window - 16" (6140M, 6140w) 
Glass - Picture Window - 19" (5130M, 5130W, 5130B, 5140M, 

5140B) 
Insulator - Electrolytic Capacitor Mounting 
Knob - Inner 
Knob - Outer - Brightness 
Knob - Plain - Antenna ( 6140M, 6140W, 5140M, 5140B) 
Knob - Plain - Antenna ( 5130M, 5130W, 5130B) 
Knob - TV Tuner - Band 
Knob - TV Tuner - Pointer 
Lamp - Dial Light 
Leaflet - Customer Instruction 
Mask and Gasket Assembly (6140W) 
Mask and Gasket Assembly (6140M) 
Mask - 19" Round Tube 
Magnet Assembly - Focus and Centering ( 1-271) 

DESCRIPTION  

Capacitor - Resistor Integrator Plate 
. 002 Mfd. 
. 005 Mfd. 
22,000 Ohms 
8,200 Ohms 

Capacitor - Trimmer - Antenna 
Capacitor - Electrolytic - 100 Mfd. - 50 V. 

60 Mfd. - 200 V. 
10 Mfd. - 450 V. 
10 Mfd. - 450 V. 

Capacitor - Electrolytic - 60 Mfd. - 350 V. 
40 Mfd. - 350 V. 
25 Mfd. - 25 V. 
10 Mfd. - 30 V. 

Capacitor - Electrolytic - 80 Mfd. - 350 V. 
40 Mfd. - 350 V. 
10 Mid. - 350 V. 
10 Mfd. - 25 V. 
2 Mfd. - 50 V. 

- Electrolytic 
- Electrolytic 
- Electrolytic 
Terminal Assembly. H.V. Chassis 

Filter B+ 
- Heater 
Fuse 
Glass Mounting ( 6140M, 6140W) 

SCHEMATIC 
LOCATION 

R171 
R169 
R116 
R136, R139 
R101, R146, R228, 
R230 
R104 
R131, R142 
R119 
R202, R203 
R200 
R133 
R103, R134, R138, 
R143, R220, R234 
R117 
R12'7 
R145 
R197 
R144, R226 
R135 
R128 
R219 
R176, R177, R184 
R185 
R222 
R140, R141 
R105, R107, R130, 
R147, R182 
R148 
R100, R102, R194 
R108 
R224 
R109, R215, R129, 
R216, R196 
R223 
R113, R170 
R149 
R178 
R114, R152, R195, 
R217, R221, R227 
R180 
R199, R218 
R192 
R181, R183, R186 
R132 
R112 
R137 
R232 
R106 
R187 
R115 
R118 
R163 
R233 

SERVICE 
PART NUMBER 

400-0008 
400-0006 
415-0002 
415-0001 
189-0007 
181-04705 
181-0470 
181-0820 
181-0101 

181-0121 
181-0221 
181-0471 
181-0561 
181-0681 
181-0821 
181-0102 

181-0152 
181-0332 
181-03325 
181-04725 
181-0472 
181-0562 
181-0682 
181-0822 
181-0103 
181-0123 
181-0223 
181-0273 
181-0333 

181-03935 
181-0473 
181-0683 
181-0823 
181-0104 

181-0154 
181-0224 
181-02745 
181-03345 
181-0474 

181-05645 
181-0105 
181-0155 
181-0225 
181-0335 
181-0156 
182-0471 
182-0102 
182-0103 
182-0333 
183-0151 
183-0221 
183-03325 
183-0472 

MODELS 5130B, 51,3011, 5130W, 
5140B, 5140N, 6140N, 61/40w, 
Ch. 1-271, 1-290 

DESCRIPTION  

Magnet Assembly - Focus and Centering ( 1-290) 
Magnet Assembly - Ion Trap 
Plug - 2 Prong - Interlock 
Plug - 4 Prong - Speaker 
Resistor - 
Resistor - 
Resistor - 
Resistor - 
Resistor - 

Resistor 
Resistor 
Resistor 
Resistor 

Resistor 
Resistor 
Resistor 

Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 

Resistor 
Resistor 
Resistor 
Resistor 
Resistor 

Resistor 
Resistor 
Resistor 
Resistor 
Resistor 

Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 

4.3 Ohm - 
47 Ohm - 
47 Ohm - 
82 Ohm - 

100 Ohm - 

- 120 Ohm - 
_ 220 Ohm - 
- 470 Ohm - 
_ 560 Ohm - 

_ 680 Ohm - 
_ 820 Ohm - 
_ 1,000 Ohm - 

- 1,500 Ohm 
- 3,300 Ohm 
- 3,300 Ohm 
- 4,700 Ohm 

4,700 Ohm 
- 5,600 Ohm 
- 6,800 Ohm 
- 8,200 Ohm 
- 10,000 Ohm 
- 12,000 Ohm 
- 22,000 Ohm 
- 27,000 Ohm 
- 33,000 Ohm 

-3°,-  °°° - 47,00068,000 

- 82,000 
- 100,000 

- 150,000 
- 220,000 
- 270,000 

- 33 0, 0 0, °0°0°-  47  

Ohm 
Ohm 
Ohm 
Ohm 
Ohm 

Ohm 
Ohm 
Ohm 
Ohm 
Ohm 

- 560,000 Ohm 
- 1 Megohm 
- 1.5 Megohm 
- 2.2 Megohm 

3.3 Megohm 
15 Megohm 

- 470 Ohm 
- 1,000 Ohm 
- 10,000 Ohm 
- 33,000 Ohm 
- 150 Ohm 

220 Ohm 
- 3,300 Ohm 

4,700 Ohm 

1/2 W. - W. W. 
1/2 W. 
1/2 W. 
1/2 W. 
1/2 W. 

1/2 W. 
1/2 W. 
1/2 W. 
1/2 W. 

1/2 W. 
1/2 W. 
1/2 W. 

- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 

- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 

- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 

- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1 W. 
- 1 W. 
- 1 W. 
- 1 W. 
- 2 W. 
- 2 W. 
- 2 W. 
- 2 W. 
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SCHEMATIC SERVICE 
LOCATION PART NUMBER 

R151 
It150 
R188 
R235, 
R229 
R164 
R231 
R168 
R166 
R165 

183-0562 
183-0682 
183-0153 

R236 189-0019 
189-0020 
189-0003 
187-0004 
187-0003 
185-0001 

486-0001 
539-1201 
414-0004 
412-0006 
412-0012 
412-0015 
496-0049 
473-0002 

T54 143-0017 
T52 128-0004 
T53 128-0005 
T59 240-0001 
T55, T56, T57 125-0002 
T58 120-0002 
T51 120-0001 
T62 128-0006 
T63 241-0003 
T50 141-0015 
T61 241-0004 
T60 242-0001 

633-0003G 
623-0011G 
623-0003G 
623-0005G 
623-0004G 
623-0017G 
622-0011G 
623-0022G 
622-0013G 
623-0002G 
622-0012G 
623-0010G 
633-0004G 
623-0006G 
623-0008G 
636-0001G 
642-0006G 
642-0005G 
323-0002 
323-0004 

L61, L62, 100-0003 
L64, L65 

DESCRIPTION 

Resistor 5,600 Ohm - 2 W. 
Resistor 6,800 Ohm - 2 W. 
Resistor - 15,000 Ohm - 2 W. 
Resistor - 1.5 Megohm - 2 W. 
Resistor - 150 Ohm - 3 W. 
Resistor 3,600 Ohm - 3 W. 
Resistor 6,800 Ohm - 3 W. 
Resistor - 270 Ohm - 5 W. - W. W. 
Resistor - 1, 185 Ohm 
Resistor 3,000 Ohm 
Ring - Insulator - 19" Metal Tube ( 1-290) 
Speaker - 12" PM 
Socket - 4 Prong 
Socket - 8 Prong - Octal 
Socket - 9 Prong - Miniature 
Socket - 7 Prong - Miniature 
Spring - Grounding ( 1-271) 
Switch Arm Assembly - Pilot Light 
Transformer 
Transformer 
Transformer 
Transformer 
Transformer 
Transformer 
Transformer 
Transformer 
Transformer 
Transformer 
Transformer 
Transformer 
Tube - 
Tube - 
Tube - 
Tube - 
Tube - 
Tube - 
Tube - 
Tube - 
Tube - 
Tube - 
Tube - 
Tube - 
Tube - 
Tube - 
Tube - 
Tube - 
Tube - 
Tube - 
Tuner Unit ( 1-271) 
Tuner Unit ( 1-290) 
Yoke - Deflection 

- Output - Speaker 
- Sound Discriminator - Primary 
- Sound Discriminator - Secondary 
- Heater Isolation 
- IF Interstage 
- IF Bandpass 
- IF Sound 4.5 Mc. 
- Horizontal Discriminator 
- Horizontal Scanning Assembly 
- Power - 60 cycle 
- Vertical Scan 
- Vertical Oscillator 

5U4G 
6BC5 
6AL5 
6AU6 
6BA6 
6BF5 
6BL7GT 
6CB6 
6CD6G 
616 
6L6G 
6T8 
6W4GT 
12AU7 
12AX7 
5642 
16KP4 
19AP4A 

CHASSIS 1-271 CO1 
CHASSIS 1-290 C01 

This supplement covers the code COI change 
in the 1-271, 1-290 television chassis. 

Code CO1 changes the value of resistors in the 

schematic as follows: R148 from 39 M to 180 M 
R149 from 270 M to 1.2 Meg 
R186 from 2.2 Meg to 1.2 Meg 

-e--

0 

ioon 

C2 

C3 
 .11  
.000025 

LI  
trua 

I.5M 

VI 

6CB6 
R.F. 

SCHEMATIC 
LOCATION  

R148 
R149 
R186 

R148 
R186 
R149 

7 

C4 

.0001 

C5 

R3 

6.8M 
C6 
.001 

R2 
 V's 

10M 

1C7 
I.001 

Ce 

.0001 

To correct the parts list to this change, the 
following additions and deletions should be made. 

.0Ó11- 

VI vt 
6CB6 6J6 

CI 

.001 

LI1 

REPAIR PARTS LIST 

SERVICE 
PART NUMBER 

181-03935 
181-0274 
181-0225 

181-01845 
181-0125 
181-01255 

S2 

CII 
.0000145— 

Cl2 

CI3 
 If  
.00000068 

DE LETE 

ADD 

S3 

DESCRIPTION 

Resistor - 39,000 Ohm - 1/2 W. 
Resistor - 270,000 Ohm - 1/2 W. 
Resistor - 2.2 Megohm - 1/2 W. 

Resistor - 
Resistor - 
Resistor - 

180,000 Ohm - 1/2 W. 
1.2 Megohm 1/2 W. 
1.2 Megohm - 1/2 W. 

va 
646 
050 MIX. 

OC15 

L3 D L4 

L54LL6 

▪ R5 
611 

1 L7 

--.0000165 

C16 CI8 

,-.00001 

6201 
.0001 

R7 
ION 
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C25 Psi s4 
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.0000033 

• t  

'I C27 
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,C28 
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C22--J 

"IF 

LIO 

614 

.001 

R6 

ION 

0 0 0 0 0 
> 

(.9 z 
CO CD 

u, 

019 
• il1.---

.0001 

NOTE: 
I. SWITCH SECTIONS 1-4 ARE PARTS OF A TWO POSITION SLIDE SWITCH. SWITCH SHOWN IN POSITION FOR 

HI BAND RECEPTION. ARROW INDICATES SWITCH DIRECTION FOR LO TV RECEPTION. 

FIGURE 16 - TUNER SCHEMATIC FOR CHASSIS 1-271 AND 1-290 
MODELS 51,30B, 1..,3011, 13 0W, 
5140B, 5140N, 6140m, 61 ow, 
Ob. 1-271, 1-290  £
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PARTS cocuNG 

RF TuNER C - c49. - R49 

SOUND SECTON C,OC- 012 5 0100- 026 

VIDEO IF sEcroN c154, 13 ,27 - 0162 

•-v PCWER SUPPLY CISS C ,67. R163 

SYNC SEPARATOR a vERTIcAL SWEEP SECTION C168- C191,14176- 0214 

HoR SWEEP A 31 V SUPPLY SECTION C192 - C22S. 0215 .0250 

ON- OFF 
SWITCH 

1170 
220M 

II 290 
OMLY1 

6.29. 

VII VIE 
679 ALM 

CHS3 C,2).1 
000 004 

IF OUTPUT 

6.11 V. 

SCHEMATIC DIAGRAM FOR 1-271 AND 1- 290 TV CHASSIS 
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Addition of Chassis 1-356, 

GENERAL DESCRIPTION 

Models 714,0M, 7140W are direct viewing tele-
vision receivers providing reception of all 12 
commercial television channels. The television 
picture is reproduced on a 17 inch rectangular, 
black faced, electromagnetically deflected, 
tetrode type picture tube. The cabinets are 
identical in appearance to 6140M and 6140W. 

SCHEMATIC SERVICE 
LOCATION PART NUMBER 

Models 7140M, 7140W. 

SPECIFICATIONS 

The 1-356 chassis is electrically similar to the 
1-271 chassis except for minor circuit changes. 

All servicing data for the 1-271 also applies to 
the 1-356, except for the Repair Parts List 
which is given below. 

REPAIR PARTS UST 

C148 
C104 
C209 
C179, C180, C195 
C206 
C205 
C207 
C172, C200 
C116, C170, C192, 
C193 
C169, C177 
C198 
C109, C111,C113, 
C149 
C103, C105, C127, 
C128, C129, C130, 
C131, C132, C133, 
C135, C140, C142, 
C143, C145, C146, 
C199, C201 
C100, C101, C163, 
C164 
C203 
C159, C160, C161, 
C162 
C106 
C102 

C126, C141 
C137 
C134, C138, C139, 
C144 
C136 
C176 
C110, C202 
C112, C194, C197 
C211 
C212, C213 
C171 
C208 
C196 

C108 
R111 

C173 
C174, C175 

196-0003 
582-0005 
714-0001 
411-0013 
416-0008 
488-0003 
417-0005 
162-0202 
162-0402 
162-0602 
162-0401 
162-0601 
162-0615 
162-0613 
162-0611 
162-0625 

162-0623 
162-0422S 
168-0002N 

166-5000D 

168-0003D 

166-1000P 
166-1000D 

166-0250P 
166-0050N 

168-0009N 
166-0010P 
168-0008N 

168-0004P 
163-0750 
163-0680 
163-0100 
174-1200 
160-14350 
160-02147 
160-02022 
169-0010 
190-0006 

190-0007 

DESCRIPTION 

Anode Connector and Lead Assembly 
Antenna Assembly - Built-in 
Bezel - 17" Rectangular 
Board - Pilot Light Mounting Assembly 
Board - Antenna Terminal 
Bumper - 
Cable and 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 

Glass 
Socket Assembly 
- Paper - 
- Paper - 
- Paper - 
- Paper - 
- Paper - 
- Paper - 
- Paper - 
- Paper - 
- Paper - 

Capacitor - Paper - 
Capacitor - Paper - 
Capacitor - Ceramic 

. 2 Mfd. 

. 2 Mfd. 

. 2 Mfd. 

. 1 Mfd. 

. 1 Mfd. 
. 05 Mfd. 
. 03 Mfd. 
. 01 Mfd. 
. 005 Mfd. 

. 003 Mfd. 

. 002 Mfd. 
. 01 Mfd. 

Capacitor - Ceramic - . 005 Mfd. 

- 200 V. 
- 400 V. 
- 600 V. 
- 400 V. 
- 600 V. 
- 600 V. 
- 600 V. 
- 600 V. 
- 600 V. 

- 600 V. 
- 400 V. 
- 500 V. 

- 450 V. 

Capacitor - Ceramic - . 004 - Dual - 450 V. 

Capacitor - Ceramic - . 001 Mfd. - 500 V. 
Capacitor - Ceramic . 001 Mfd. - 600 V. 

Capacitor - Ceramic 
Capacitor - Ceramic 

Capacitor - Ceramic 
Capacitor - Ceramic 
Capacitor - Ceramic 

- . 00025 Mfd. - 500 V. 
- . 00005 Mfd. - 500 V. 

- . 00005 Mfd. - 500 V. 
- . 00001 Mfd. - 500 V. 
- .0000047 Mfd. - 500 V. 

Capacitor - Ceramic - . 00000068 Mfd. - 500 V. 
Capacitor - Mica . 00075 Mfd. - 500 V. 
Capacitor - Mica - . 00068 Mfd. - 500 V. 
Capacitor - Mica . 0001 Mfd. - 500 V. 
Capacitor - Mica - . 0012 Mfd. - 1,000 V. 
Capacitor - Molded Paper - . 0005 Mfd. - 10,000 V. 
Capacitor - Molded Paper - . 047 Mfd. - 200 V. 
Capacitor - Molded Paper - . 22 Mfd. - 200 V. 
Capacitor - Molded Polystyrene - . 015 Mfd. - 400 V. 
Capacitor - Resistor Combination 

. 01 Mfd. 
4,700 Ohms - 1/2 W. 

Capacitor - Resistor Integrator Plate 
. 002 Mfd. 
. 005 Mfd. 

SCHEMATIC 
LOCATION 

R189 
R190, R191 

C181 
C158 
C1713 
C210 
C117 
C155 
C114 
C204 
C157 
C156 
C115 
C168 
C107 

L50 
L51, L52, L53 

L66 
L67 
L55 
L54, L68 
L57, L58 
L59, L60 
L63 
L5G 

R179 
R110, R153 
R167 
R225 
R193, R198 
11201 

R171 
R116 
R136, R139 
R101, R146, R228, 
R230 
R104 
R169 
R131, R142 
R119 

SERVICE 
PART NUMBER 

172-0030 
161-4003 

161-4002 

161-2003 

161-1007 
161-1000 
161-1001 
822-0001 
145-0004 
147-0014 
487-0014 
487-0008 
487-0011 
487-0004 
133-0001 
132-0001 
118-0007 
118-0005 
131-2006 
131-2005 
146-0005 
130-0001 
417-0006 
153-G009 
157-0009 
153-3007 
153-0007 
153-0001 
153-0010 
195-0001 
760-0005 
498-0014 
191-0005 

710-0002 
476-0002 
415-0008 
740-0011 
744-0011 
740-0013 
743-0006 
792-0004 
611-0047 
591-0017 
716-0302 
716-0203 
400-0007 
400-0011 
415-0002 
415-0001 
189-0007 
181-0470 
181-0820 
181-0101 

181-0121 
181-01815 
181-0221 
181-0471 

DESCRIPTION  

22,000 Ohms 
8,200 Ohms 

Capacitor - Trimmer - Antenna 
Capacitor - Electrolytic - 100 Mfd. - 50 V. 

60 Mfd. - 200 V. 
10 Mfd. - 450 V. 
10 Mfd. - 450 V. 
60 Mfd. - 350 V. 
40 Mfd. - 350 V. 
25 Mfd. - 25 V. 
10 Mfd. - 50 V. 
80 Mfd. - 350 V. 
40 Mfd. - 350 V. 

Capacitor - Electrolytic 10 Mfd. - 350 V. 
Capacitor - Electrolytic 10 Mfd. - 25 V. 
Capacitor - Electrolytic - 2 Mfd. - 50 V. 
Case and Terminal Assembly, H. V. Chassis 
Choke - Filter B+ 
Choke - Heater 
Clip - Bezel Mounting 
Clip - Fuse 
Clip - Glass Mounting 
Clip - IF Transformer Mounting 
Coil - Horizontal Linearity 
Coil - Horizontal Size 
Coil - IF Trap 
Coil - IF Cathode Trap 
Coil - Peaking - Dual 
Coil - Peaking - Dual 
Coil - Ringing 
Coil - Sound Take-Off 
Connector - Pin - Antenna Lead 
Control - AGC 
Control - Dual - Brightness, 
Control - Contrast 
Control - Drive 
Control - Vertical 
Control - Vertical 
Cord - Line 
Cover - Interlock Assembly 
Cover - H. V. Case 
Fuse - 1/4 Amp. - 250 V. ( clip type) 

Glass - Picture Window - 17' 
Insulator - Electrolytic Capacitor Mounting 
Jumper - Audio Socket 
Knob - Inner 
Knob - Outer B..ightness 
Knob - Plain - Antenna 
Knob - TV Tuner - Band 
Knob - TV Tuner - Pointer 
Lamp - Dial Light 
Leaflet - Customer Instruction 
Mask and Gasket Assembly ( 7140W) 
Mask and Gasket Assembly ( 7140M) 
Magnet Assembly - Focus and Centering 
Magnet Assembly - Ion Trap 
Plug - 2 Prong - Interlock 
Plug - 4 Prong - Speaker 
Resistor - 4. 3 Ohm - 1/2 W. - W. W. 
Resistor - 
Resistor - 
Resistor - 

Capacitor - Electrolytic - 

Capacitor - Electrolytic - 

Resistor - 
Resistor - 
Resistor - 
Resistor - 

Volume 

Hold - Height 
Linearity 

47 Ohm - 1/2 W. 
82 Ohm - 1,2 W. 

100 Ohm - 1,2 W. 

120 Ohm - 1, 2 W. 
180 Ohm - 1/2 W. 
220 Ohm - 1/2 W. 
470 C•tim - 1/2 W. 

and On-Off Switch 

NOELS 7140M, 7140W, 
Ch. 1-356  
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SCHEMATIC 
LOCATION 

R202, R203 
R200 
R133 
R103, R134, R138, 
R143, R220, R234 
R117 
R127 
R145 
R197 
R144, R226 
R135 
R128 
R2 i9 
R176, R177,R184 
R185 
R222 
R140, R141 
R105, R107, R130, 
R147, R182 
R100, R102, R194 
R108 
R224 
R109, R215, R129, 
R216, R196 
R223 
R148 
R113 
R178 
R114, R152, R195, 
R2I7, R221, R227 
R180 
R183, R199, R218 
R149 
R186, R192 
R181 

R132 
R112 
R137 
R232 
R106 
R187 
R115 
R118 
R163 
R233 
R151 
R150 
R188 
R235, R236 
R229 
R164 
R231 
R168 
R166 
R165 

T54 
TS2 
T53 
T59 
T55, T56, T57 

SERVICE 
PART NUMBER 

181-0561 
181-0681 
181-0821 
181-0102 

181-0152 
181-0332 
181-03325 
181-04725 
181-0472 
181-0562 
181-0682 
181-0822 
181-0103 
181-0123 
181-0223 
181-0273 
181-0333 

181-0473 
181-0683 
181-0823 
181-0104 

181-0154 
181-01845 
181-0224 
181-03345 
181-0474 

181-05645 
181-0105 
181-01255 
181-0125 
181-0225 

181-0335 
181-0156 
182-0471 
182-0102 
182-0103 
182-0333 
183-0151 
183-0221 
183-03325 
183-0472 
183-0562 
183-0682 
183-0153 
189-0019 
189-0020 
189-0023 
187-0004 
187-0003 
185-0001 

539-1201 
414-0004 
412-0006 
412-0018 
412-0012 
412-0015 
558-0003 
496-0049 
488-0004 
473-0002 
143-0017 
128-0004 
128-0005 
240-0001 
125-0002 

Resistor - 
Resistor - 
Resistor - 
Resistor - 

Resistor - 
Resistor - 
Resistor - 
Resistor - 
Resistor - 
Resistor - 
Resistor - 
Resistor - 
Resistor - 
Resistor - 
Resistor - 
Resistor - 
Resistor - 

Resistor 
Resistor 
Resistor 
Resistor 

Resistor 
Resistor 
Resistor 
Resistor 
Resistor 

DESCRIPTION 

560 Ohm 
680 Ohm 
820 Ohm 

1,000 Ohm 

1,500 Ohm 
3,300 Ohm 
3,300 Ohm 
4,700 Ohm 
4,700 Ohm 
5,600 Ohm 
6,800 Ohm 
8,200 Ohm 
10,000 Ohm 
12,000 Ohm 
22,000 Onm 
27,000 Ohm 
33,000 Ohm 

47,000 Ohm 
68,000 Ohm 
.82,000 Ohm 
100,000 Ohm 

150,000 Ohmn 
180,000 Ohm 
220,000,01;n1 
330,000 0. ,a 
470,000 Ohm 

1/2 W. 
1/2 W. 
1/2 W. 
1/2 W. 

1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 

w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 
W. 
w. 
w. 
w. 
w. 

1/2 W. 
1/.2 W. 
1/2 W. 
1/2 W. 

- 1/2 W. 
1/2 W. 
1/2 W. 

• 1 /2 W. 
1/2 W. 

Resistor - 560,000 Ohm - 1/2 W. 
Resistor 1 Megohm 1/2 W. 
Resistor - 1.2 Megoup - 1/2 W. 
Resistor - 1.2 Mcgohrn 1/2 W. 

Resistor - 2.2 Me gonrr. 1/2 V. 

Resistor - 3.3 Megohm 1/2 W. 
Resistor - 15 Megohm 1/2 W. 
Resistor - 470 Ohm 1 W. 
Resistor - 1,000 Ohm - 1 W. 
Resistor - 10,000 Ohm - 1 W. 
Resistor - 33,000 Ohm - 1 W. 
Resistor - 150 Ohm - 2 W. 
Resistor 220 Ohm - 2 W. 
Resistor - 3,300 Ohm - 2 W. 
Resistor - 4,700 Ohm - 2 W. 
Resistor - 5,600 Ohm - 2 W. 
Resistor. -- 6,800 Ohm - 2 W. 
Resistor - 15,000 Ohm - 2 W. 
Resistor - 1.5 Megohm - 2 W. 
Resistor - 150 Ohm - 3 W. 
Resistor - 3,600 Ohm - 3 W. 
Resistor - 6., 800 Ohm - 3 W. 
Resistor 270 Ohm - 5 W. - W. W. 
Resistor - 1,185 Ohm 
Resistor - 3,000 Ohm 
Speaker - 12" PM 
Socket - 4 Prong 
Socket - 8 Prong - Octal 
Socket - 8 Prong - Octal - Shock Mounted 
Socket - 9 Prong - Miniature 
Socket - 7 Prong - Miniature 
Spacer - Shock Mounted Socket 
Spring - Grounding 
Stop - Rubber 
Switch Arm Assembly - Pilot Light 
Transformer - Output - Speaker 
Transformer - Sound Discriminator - Primary 
Transformer - Sound Discriminator - Secondary 
Transformer - Heater Isolation 
Transformer - 1F Interstage 

TI 

SCHEMATIC 
LOCATION 

T58 
T51 
T62 
T63 
T50 
T61 
T60 

VI 

6CB6 
ILI R.F. 

SERVICE 
PART NUMBER 

120-0002 
120-0001 
128-0006 
241-0003 
141-0015 
241-0004 
242-0001 
633-0003G 
623-0011G 
623-0003G 
623-0005G 
623-0004G 
623-0017G 
622-0011G 
623-0022G 
622-0013G 
623-0002G 
622-0012G 
622-0005G 
623-0010G 
633-0004G 
623-0008G 
636-0001G 
642-0008G 
323-0002 

LOI, L62, L64, L65 100-0003 

C13 

VI lot 
6CB6 6.16 

6.13M 
C6 
.001 

C4 R2 

.0001 10M 

C5 

1C7 
.001 

.0001 

L2 

69 
 11--1 e 
001-4-

CII 
.00(10145-

• 

Cl2 

S2 

t C13 

Transformer 
Transformer 
Transformer 
Transformer 
Transformer 
Transformer 
Transformer 
Tube - 5U4G 
Tube - 6BC5 
Tube - 6AL5 
Tube 
Tube 
Tube 
Tube 
Tube 
Tube 
Tube 
Tube 
Tube 
Tube 
Tube - 61,V4GT 
Tube - 12AX7 
Tube - 5642 
Tube - 17BP4A 
Tuner Unit 
Yoke - Deflection 

DESCRIPTION 

- IF Bandpass 
- IF Sound 4.5 Mc. 
- Horizontal Discriminator 
- Horizontal Scanning Assembly 
- Power - 60 cycle 
- Vertical Scan 
- Vertical Oscillator 

- 6AU6 
- 6BA6 
- 6BF5 
- 6BL7GT 
- 6CB6 
- 6CD6G 
- 636 
- 6L6G 
- 6SN7GT 
- 6T8 

V2 

6J6 
OSC. MM. 

C15 

S3 

.00000068 

L3 / L 

R5 
611 

_CI7 
- .0000165 

Ce, Ce 
/0 H  /-

/ 3000047 

o 

6201 
.0001 

MODELS 7140M, 
7140W, Ch. 1-356 

TWO TURNS W152 
AROUND C25 C26 

L8 

R7 
10M, 

»lm 

625 , 
.0000125"; 

R8 
N.,NA  

1001.1 

7 

R9 

o 'LOOKER' 
POINT 

C21 

.0000033 C22 

22M 
• 

L9 

S4 

-11   

C24- \ 
.000033 N 

CI4 

.001 

R6 
VA  

6.8M 

00 
o 
o 

NE.1 

o o o  

g 

NOTE: 

I. SWITCH SECTIONS 1-4 ARE PARTS OF A TWO POSITION SLIDE SWITCH. SWITCH SHOWN 
HI BAND RECEPTION. ARROW INDICATES SWITCH DIRECTION FOR LO TV RECEPTION. 

CI9 

IN POSITION FOR 

FIGURE 18 - TUNER SCHEMATIC FOR CHASSIS 1-356 

RIO 
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PARTS COOING 

RF TUNER CI - C49, Ri -R49 

SOUND SECTION C100 - Ci25 . Ri00 - R126 

VIDEO IF SECTION CI26- CI54, R127 - R162 

L V POWER SUPPLY C155 - Ci67, R163 - R175 

SYNC SEPARATOR 8 VERTICAL SWEEP SECTION C1.68- C191, R i76- R214 

NOR SWEEP (3 NV SUPPLY SECTION CI92 - C225. R2I5- R250 

 r« 

LF OUTPUT 

A.GC -0V 

6.1 V. 

SCHEMATIC DIAGRAM FOR 1-356 TV CHASSIS 
V9 VIO 

6AU6 • son 6AU6 

SOUND I.F 250 KC SOUND I F Lim 

Ri00 
47M 

C,00 
.004 

00005 
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.004 

IM 

+125v. 
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ALIGNMENT INSTRUCTIONS .. . 

CIRCUIT DESCRIPTION 

INSTALLATION DATA  

PARTS LAYOUT   

PARTS LIST   

PRODUCTION CHANGES  

INDEX 

PAGE 

25 
18 

.. 20 
24 
30 
32 

MODEL 7150M 

SCHEMATIC .   

SPECIFICATIONS   

TOP VIEW — TUBE LAYOUT. .   

TRIMMER LOCATIONS  

VOLTAGE MEASUREMENTS . 

WAVEFORMS   

MODEL 71603 

GENERAL DESCRIPTION 

Chassis 1-357, Models 7150M and 7160B, are 
combinations providing a direct viewing tele-
vision receiver capable of receiving all 12 com-
mercial television channels, a radio capable of 
receiving the standard broadcast band and fre-

Frequency Range 

Television 
All 12 television channels 
Picture IF Carrier 
Sound IF Carrier 

Standard Broadcast (AM) 
IF Carrier 

Frequency Modulation (FM) 
IF Carrier 

Power Supply  

Loud Speaker  

Cabinet Dimensions (inches) 

7150M 
7160B 

PAGE 

33, 36 
18 
22 
22 

33,36 
28 

quency modulation band, and an automatic record 
changer. The television picture is reproduced 
on a 17 inch rectangular, black faced, tetrode 
type picture tube using electromagnetic deflec-

tion. 

SPECIFICATIONS 

Height 

54-88 Mc., 174-216 Mc. 
26.4 Mc. 

4.5 Mc. & 21.9 Mc. 

540-1600 Kc. 
455 Kc. 

88-108 Mc. 
10.7 Mc. 

105-128 Volts 60 cycle AC, 330 watts 

12" Permanent Magnet 

Width Depth 

37.4 35.6 21.7 
39.5 37.6 21.4 

Weight (pounds) 

7150M 
7160B 

Antenna Input Impedance 

Net Gross 

176 211 

185 215 

The receiver, having an antenna input impedance 
of 300 ohms, is shipped to the customer with 
the built-in antenna connected. This must be 
disconnected when an external antenna is used. 

SYLVANIA TUBE COMPLEMENT 
(includes rectifiers and picture tube) 

Symbol Function Type 

V1 R. F. Amplifier 6CB6 
V2 Oscillator-Converter 6J6 
V3 1st Video IF Amplifier 6AU6 
V 4 2nd- Video IF Amplifier 6BA6 
V 5 3rd Video IF Amplifier 6BA6 
V 6 4th Video IF Amplifier 6BC5 
V7 Video Detector - AGC Line 6AL5 

Clamper 
V8 Video Amplifier 6BF5 
V9 Sound IF Amplifier 6AU6 
V10 Sound IF Limiter 6AU6 
V11 Ratio Detector •- 1st Audio 6T8 

Amplifier 
V12 Audio Output 6L6G 
V13 AGC Amplifier - Sync 12AU7 

Amplifier & Clipper 
V14 AGC Rectifier - Sync 12AX7 

Separator 
V15 Vertical Oscillator and 6BL7GT 

Output 
V16 Horizontal Discriminator 6AL5 
V17 Horizontal Control 6AU6 
V18 Horizontal Oscillator and 12AU7 

Discharge 
V19 Horizontal Output 6CD6G 
V20 Damper 6W4GT 
V21 High Voltage Rectifier 5642 
V22 High Voltage Rectifier 5642 

MODELS 7150M, 
7160B, Ch. 1-357 

CHASSIS 1-357 

V23 Low Voltage Rectifier 
V24 Low Voltage Rectifier 
V25 Picture tube 

RADIO TUNER  

V26 Oscillator-Mixer 
V27 1st IF Amplifier,* AM & FM 
V28 2nd IF Amplifier, AM & FM 
V29 FM Ratio Detector, AM 

Detector 

CIRCUIT DESCRIPTION 

5U4G 
5U4G 

17BP4A 

7F8 
6BA6 
6BA6 
6T8 

The Sylvania television and AM-FM receiver 
chassis 1-357 operates with twenty-four tubes, 
plus two low-voltage rectifiers, two high-voltage 
rectifiers, and one picture tube. The operating 
controls on the front panel have been reduced 
to a minimum; which are Tone, AM-FM Radio 
Tuning, Volume, Function Switch, Brightness, 
and TV Channel Selector and Band Switch. 
The remaining controls, which are seldom ad-

CAUTION NOTICE 

THE HIGH VOLTAGE LEAD TO THE PICTURE TUBE HAS A POTENTIAL 

OF 13,500 VOLTS. PRECAUTIONS SHOULD BE OBSERVED WHEN 

THE CHASSIS IS REMOVED FROM THE CABINET FOR SERVICE PURPOSES. 

DO NOT OPERATE THE RECEIVER WITH THE H V COVER REMOVED. 

ALWAYS USE SAFETY GOGGLES AND GLOVES IF IT IS NECESSARY 

TO REMOVE THE PICTURE TUBE. 
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VI - 6CB 6 

R F AMP 

V26- 7F8 V27- 68A6 V28 - 6BA6 V29 -6T8 
oSCALLATOR i.F. 1.F FM RATIO DET 

MIXER AMPLIFIER LIMITER AM DET 

4.5 MC SOUND V9 -6AU6 VIO - 6 AU6 VII - 678 VI2 - 6 L6G 
TAKEOFF SOUND SOUND RATIO DET. A F. 
TRAP I.F AMP IF. LIMITER IS III A. F. OUTPUT 

V3 -6AU6 
III VIDEO 
F AMP 

V4 - 68A6 
23E VIDEO 
F AMP 

4 SPEAKER 

• 3S VIDEO 4t11 VIDEO VIDEO VIDEO 
V5-6BA6 V6 -6B C5 V7- 'i't6AL5 V8-68F5 

I F AMP I.F. AMP DETECTOR AMP. 

VI3 - 9102AU7 V14-1/£12AX7 

A G.0 AMP  SYNC SEP /1 
A.G.C. RECT. 

V16-6AL5 
MOR 

DISCR 

VI4- lit I2AX7 V13 it 12AU v(ATIGAL V15 -1/2 6BL7GT V 15- 1/º 68L7GT 
SYNC SEP SYNC. AMP INTEGRATOR VERTICAL VERTICAL 

a CLIPPER PLATE OSCILLATOR OUTPUT 

6AU6 V18- hit 12 AU7 

CONTROL OSCILLATOR 
MOR NOR 

justed, are located at the rear of the chassis. 
Special features of this receiver are as fol-
lows: 

Rotary Channel Selector  

A compact, low drift, 12 channel rotary tuner 
is provided in these chassis for simplicity of 
operation. Continuous tuning eliminates the 
need of a fine tuning control. 

Built-In Antenna 

Eliminating the cost and inconvenience of an 
external antenna a Sylvania tuned dipole type 
antenna is built-in to provide satisfactory re-
ception in most locations. The antenna is 
peaked for resonance to the individual channel 
by rotating the trimmer knob on the top of the 
receiver. 

V18 - lit 12AU7 V19 - 6CD6G V 20 - W4GT 
• NOR NOR 

DISCHARGE OUTPUT DAMPER 

FIGURE 1 - BLOCK DIAGRAM 

Automatic Gain Control  

Simplified customer operation is provided by 
a very flat AGC system which has a high de-
gree of noise immunity. Very little, if any, 
readjustment of controls is required in going 
from one station to another. 

Direct-Coupled Video System  

A direct coupled video system eliminates all 
video coupling capacitors and D. C. Restorer. 
This reduces the visible effects of noise. 

Horizontal Automatic Frequency Control  

A sine wave Horizontal AFC is employed, 
providing excellent picture stability, even in 
the presence of noise and weak signals. 
For convenience in tracing circuits a block 
diagram is shown in Figure 1. The antenna 
is connected to the input of the RF tuner. This 

tuner functions to select the desired television 
channel by continuous tuning. The output of 
the tuner is at intermediate frequency and of 
sufficient band width to pass both picture and 
sound carriers of the desired signal. 

The output of the tuner is then applied to the 
video IF Amplifier consisting of 3 stagger-
tuned stages and one bandpass stage. The 
adjacent channel carriers and co-sound car-
rier are attenuated by this IF Amplifier. 

The video signal out of the video detector is 
amplified by a single stage and impressed on 
the picture tube. 

Automatic gain control is obtained from the 
AGC Rectifier, amplified by . the AGC Amp-
lifier and applied to the RF and IF Amplifiers. 
The AGC Line Clamper prevents the Tuner 
AGC Line from going positive under weak sig-
nal conditions. 

The sync pulses are separated from the video 
signal, amplified, and clipped and then fed to 
the Horizontal Discriminator and Vertical In-
tegrator plate. The Vertical Sync information 
from the vertical integrator plate is applied to 
Vertical Oscillator to keep this oscillator in 
step with the vertical sync pulses from the 
station. The Vertical Oscillator produces a 
peaked saw-tooth wave which is applied to the 
Vertical Output stage energizing the Vertical 
Deflection coils. 

Horizontal Sync information from the Sync 
clipper is supplied to the Horizontal Discrim-
inator. A voltage from the Horizontal Oscil-
lator is also supplied to the Horizontal Dis-
criminator. The output of the Horizontal Dis-
criminator is then applied to the Horizontal 
Control tube which functions to hold the Hori-
zontal Oscillator in synchronism with the in-
coming horizontal sync pulses. 

The Horizontal Oscillator actuates the Hori-
zontal Discharge tube through the Horizontal 
Ringing Coil producing a peaked saw-tooth 

TELEVISION CHANNELS & FREQUENCIES 

CHANNEL 
NO. 

FREQ. 
MC. 

PICTURE CARRIER 
MC. 

SOUND CARRIER 
MC. 

HETERODYNE 
OSC. FREQ. MC. 

2 54 - 60 55.25 59.75 81.65 

3 60 - 66 61.25 65.75 87.65 
4 66 - 72 67.25 71.75 93.65 

5 76 - 82 77.25 81.75 103.65 
6 82 - 88 83.25 87.75 109.65 
7 174 - 180 175.25 179.75 201.65 
8 180 - 186 181.25 185.75 207.65 
9 186 - 192 187.25 191.75 213.65 
10 192 - 198 193.25 197.75 219.65 
11 198 - 204 199.25 203.75 225.65 

12 204 - 210 205.25 209.75 231.65 
13 210 - 216 211.25 215.75 237.65 

MODELS 7150M, 
7160E) Ch. 1-357 6
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wave. Approximately one-half of the saw-tooth 
component of this wave causes current to flow 
in the plate circuit of the Horizontal Output 
tube. This current energizes the Horizontal 
Deflection Coils through the Horizontal Scanning 
Transformer to provide the right half of the 
horizontal scan. During the right half of the 
scan, a small amount of current is also flow-
ing through the Damper tube. At the end of 
the saw-tooth, the inverse pulse component acts 
on the grid of the Horizontal Output Tube to 
cut off plate current flow. When this occurs, 
the energy in the Horizontal Deflection circuit 
transfers rapidly from the inductive branch of 
the circuit to the capacitive branch resulting 
in a voltage peak of approximately 2000 Volts 
across the Horizontal Deflection Coils. This 
voltage is stepped up to approximately 6750 
Volts by the turns ratio of the Horizontal Scan-
ning Transformer and fed to the voltage doubling 
rectifier circuit to provide approximately 13,500 
Volts for the picture tube H. V. anode. 

The damper tube does not conduct during the 
high voltage pulse period because of the pol-
arity of the pulse. During this pulse period. 
when the energy transfers from the inductive 
branch of the horizontal deflection circuit tothe 
capacitive branch and back again to the in-
ductive branch, the electron beam in the pic-
ture tube is moved rapidly from the right to 
the left edge of the raster to accomplish re-

trace. 

At the completion of retrace, energy again 
flows out of the inductive branch of the cir-
cuit. The horizontal output tube is still cut 
off during this time and a strong current flows 
through the damper tube. This current de-
creases to zero linearly to provide the left 
half of the scan. As the current approaches 
zero, the horizontal output tube again begins 
to conduct and the entire cycle is repeated. 

ANTENNA INSTALLATION 

Television 

The 1-357 chassis model is shipped with a built-
in antenna connected to the antenna board. For 
most installations the built-in antenna will pro-
vide satisfactory reception. 

A variable capacitor controlled from the top of 
the receiver adjusts the antenna circuit to res-
onance. At each individual channel the capaci-
tor should be adjusted for best picture quality. 

If an external antenna is desirable, the Sylvania 
Hideaway Antenna, Part 580-0005, gives opti-
mum performance where an indoor installation 
is indicated, and the Sylvania Conical Fan Tele-
vision Antenna, Part 580-0001, is available in 
one, two and four bay arrays, providing superior 

AM-FM Radio 

AM RECEPTION - Excellent local reception 
may be obtained by the use of only the built!in 
loop which is installed on all 1-357 chassis 
models. However, if an outside installation 
is desirable, connect the antenna lead-in to 
the terminal provided at back of loop. 

FM RECEPTION - Provisions are also made 
on this chassis for FM reception without the 
use of an external antenna. For this circuit 
operation, connect the metal jumper between 
terminals 2 and 3 as shown in Figure 2. In 
this manner, one side of the AC power line is 
used as an FM antenna. If reception is not 
satisfactory and an external installation is de-
sirable, remove the jumper from terminals 
2 and 3 and connect antenna lead-in to ter-
minals 1 and 2. 

performance in an outside installation. When 
using the Sylvania Hideaway Antenna or the Syl-
vania Conical Fan Antenna, remove the leads to 
the built-in antenna from the antenna terminal 
and then connect matching 300 Ohm twin lead 
from the antenna installation in its place. A 300 
Ohm lead is especially recommended where the 
lead-in is in excess of 100 feet. 

A 75 Ohm shielded coaxial input may be used 
with the chassis if impedance matching coils, 
Sylvania Part No. 111-0007, are wired between 
the lead-in and the antenna terminals. A co-
axial lead-in may be necessary in those areas 
where high noise signals prevail. 

300 OHM 
LINE 

EXTERNAL 
FM ANTENNA 

USING LINE CORD ANTENNA 

FIGURE 2 - ANTENNA HOOKUP 

The FM antenna terminal board, hown in 
Figure 2 is located at the right on the rear 
of the television chassis. 

OPERATING INSTRUCTI.ONS 

TELEVISION RECEPTION 

A. To adjust and tune this receiver for tele-
vision reception, proceed as follows: 

1. Turn On-Off, Tone Control ( 18) to On. 

2. Turn the Function switch ( 19) to TV. 

3. Allow several minutes warm-up period. 

4. Turn band switch (5) either way to the 
appropriate band ( i. e. channels 2-6 or 
channels 7-13). 

5. Rotate the Channel Selector (4) so that 
the desired channel number is seen 
in the window and until you can see 
the picture. 

6. Turn the Brightness control ( 2) fully 
counterclockwise, and then slowly 
clockwise until activity is clearly vis-
ible on the screen. 

7. Adjust the Channel Selector (4) and 
Antenna Trimmer ( 1) for best picture 
quality. 
Note: Adjustment of the Antenna Trim-

mer is not necessary if an ex-
ternal antenna is used. 

8. Adjust the Volume control ( 3) for de-
sired volume and Tone control ( 18) 
for desired tone. 

9. Slight adjustment of the Brightness 
control (2) may be necessary to ob-
tain the best possible picture. 

B. To change from one television station to 
another: 

1. Turn the Band switch ( 5) fully clock-
wise to tune any channel from 2 through 
6 or fully counterclockwise to tune 
any channel from 7 through 13. 

2. Rotate the Channel Selector ( 4) so that 
the desired channel number is seen 
in the window and adjust for best pic-
ture quality. 

3. If necessary, adjust the Brightness 
control (2) for best picture. Only 
slight adjustment of this control should 
be necessary. 

C. To turn on dial light, push dial light 
switch to left. 

ON- OFF N TONE CONTROL 
".FTNS SET ON --)FF 

,ATIES TONE 

VOLUME CONTROL 

ADJUSTS S:n2N2) 
F,:se FA 

ANC Ut NO 

MODELS 7150M, 
7160B, Ch. 1-357 

FUNCTION SWITCH 
SET I Tv FONO 
AM CT Fm OPERATION 

AM- FM RADIO 
STATION 

SELECTOR 

BUILT -IN ANTENNA TRIMMER (TV) 

F^TATE TUIS NCB FOR HEST 
A,CTuHt. 

. «... 

'eM 

VOLUME CONfROI. 
ADJUsTs SOuNG 

v0).UPAE 

CHANNEL SELECTOR 
SELECTS CHANNEL ANO 

BRIGHTNESS % PIES TECE'VER FOR 
SETS T,CTURE BEST PeTON£ OVALFTT 
SRN., 1ARCE 

BAND  SELECTS LSWITCHOW BAND 
CHANNEL SELECTOR CHANNELS 2-6 OR 

LIGHT SWITCH H.GH BAND 7, MANNELS 
7.I3 RANGE 

 iNDICATOR LIGHT 

FIGURE 3 - FRONT OF CABINET CONTROLS 

AM-FM & PROMO OPERATION 

For AM, FM, or Phonograph operation, pro-
ceed as follows: 

1. Turn On-Off, Tone Control (18) to On. 

2. Turn Function Switch (19) to AM, FM, or 
Phono position. Starting at counterclock-
wise position, settings of this switch are: 
FM, AM, Phono, TV. 

3. Select desired AM or FM station by turn-
ing AM-FM Radio Station Selector (17) 
until the approximate frequency of the de-
sired station is indicated behind the dial 
pointer. Read bottom dial scale for AM, 
top scale for FM band. Tune carefully for 
clearest reception. 

4. If phonograph operation has been selected, 
follow the record changer operating in-
structions given on Page 2 of Bulletin 9-14. 

5. Radio or phonograph volume may be ad-
justed by turning the Volume Control (16). 
Tone may be changed to individual taste 
by turning the Tone Control (18). 
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INSTALLATION AND SERVICE INSTRUCTIONS 

Picture Tube Handling 

All Sylvania Television receivers incorpor-
ating chassis 1-357 are shipped complete with 
picture tube installed on the chassis and con-
nected for operation. However, if it becomes 
necessary to re- install a picture tube due to 
replacement or servicing, the following pre-
cautions should be observed. 

1. Do not open the picture tube carton until 
ready to install the picture tube. 

2. Do not handle the picture tube unless pro-

tective goggles and gloves are worn. Peo-
ple not so equipped with safety devices 
should be kept at a distance while the 
picture tube is being handled. 

3. Keep the picture tube as far from the body 
as possible while handling. 

Picture Tube Replacement 

To remove the picture tube from the chassis, 
remove the picture tube socket, anode connec-
tor, and ion trap magnet. Remove the tube 
holddown strap by removing the two screws on 
either side. When the rim of the picture tube 
is free of the strap, carefully pull the picture 
tube out through the focus magnet and deflec-
tion coils. 

To replace picture tube follow the above pro-
cedure in reverse order being careful not to 

TIGHTEN TUBE HOLE/DOWN STRAP BY 
TIGHTENING TWO HEX HEAD SCREWS 
ON EACH SIDE EC:WALLY. - 

PICTURE TUBE 
HOLMOWN STRAP 

PICTURE TUBE 
MUST SEAT 
PROPERLY IN 
LIPS OF HOLD 
DOWN STRAP 
AND BOTTOM 
SUPPORT 

PICTURE TUBE 
BOT TOM SUPPORT 

John Y. Rider 

force the picture tube if neck binds. Be sure 
the tube is properly held by the lips of the 
holddown straps before tightening the holddown 
screws. • 

Chassis Removal 

To remove the chassis from the cabinet, pro-
ceed as follows: 

1. Remove all panel control knobs from the 
front of cabinet. 

2. Remove the holddown screws from the 
underside of the chassis shelf. Access 
to these screws is from the rear of the 
cabinet. 

3. Disconnect the built-in antenna, remove 
the interlock cover screws and remove in-
terlock cover. 

4. Remove plugs from the power, speaker, 
indicator light, and audio sockets on the 
TV chassis. 

5. Slide the chassis all the way out the back 
of the cabinet. 

To replace the chassis, reverse the above 
procedure. 

LOOSEN THIS WING SCREW AND MOVE 
DEFLECTION YOKE AS FAR FORWARD 
AGAINST FLARE OF TUBE AS POSSIBLE. 
ROTATE DEFLECTION YOKE TO MAKE 
PICTURE SOUARE WITH MASK 

PICTURE T4EIE 
BRACE 

FIGURE 4 - PICTURE TUBE INSTALLATION 

FOCUS MAGNET 
ADJUSTMENT SCREW 

SHAFT FOR 
CENTERING 
ADJUSTMENT 

PICTURE TUBE 
SOCKET 

APPROXIMATE POSITION OF ION TRAP 
MAGNET IS WITH OPEN END TOWARD 
BOTTOM AND I" FROM FOCUS MAGNET 
ADJUST ION TRAP MAGNET FOR MAXIMUM 
PICTURE BRILLIANCE 

Preset Controls Adjustments 

.All preset controls are located at the rear of 
the receiver and are readily available without 
removing the interlock cover. 

AGC - See AGC Control Adjustment 

Horizontal Hold - See "Adjustment of Hori-
zontal AFC Operation". 

Contrast - Adjust contrast control to obtain 
best contrast with a good picture or test pat-
tern. 

Vertical Linearity and Height - Adjust the 
height control until the picture fills the screen 
vertically. Adjust the Vertical Linearity con-
trol until the pattern is symmetrical from top 
to bottom. Adjustment of either control will 
require a readjustment of the other. 

HORIZONTAL 
LINEARITY 

A.G.0 CONTROL 

HORIZONTAL 

DRIVE 

HORIZONTAL 
HOLD 

Vertical Hold - Rotate the Vertical Hold con-
trol until the pattern is slowly moving down-
ward. Back off on the control to a point just 
beyond where the vertical motion stops. 

Horizontal Drive - Turn the horizontal drive 
control clockwise as far as possible without 
crowding of center of the picture. 

Horizontal Size - Adjust the horizontal size con-
trol until picture fills the mask horizontally. 

Horizontal Linearity - Adjust the horizontal 
linearity control until the picture is symmetrical 
left to right. Re-check Horizontal Drive after 
adjusting Horizontal Size and Horizontal Lin-
earity. 

PICTURE CENTERING 

FOCUS 

PICTURE 
CONTRAS 

11 
HORIZONTAL 

SIZE 

VERTICAL HOLD 

HEIGHT 

VERTICAL LINEARITY 

FIGURE 5 - REAR PANEL CONTROLS 
MODELS 7150M, 
7160B, Ch. 1-357 
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CHASSIS 1-357 

Adjustment of Ion Trap Magnet, Focus Magnet, and Centering Shutter 

• 
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FIGURE 6 - CHASSIS TOP LAYOUT 
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These adjustments are interdependent and, 
therefore, it is necessary to check all three 
at the same time. 

Before making any adjustments, the function 
of each magnet should be noted. 

The ion trap magnet is used to obtain maxi-
mum brilliance of the raster or picture and 
should be adjusted to obtain maximum bril-
liance as described below. 

The focus magnet is used to obtain correct 
focus of the picture. 

The centering shutter is an integral part of 
the focus magnet assembly. Its function is tc, 
position the picture, both horizontally and ver-
tically. 

Before making any adjustments, check that the 
deflection yoke is positioned so that it is 
pressing against the flare of the picture tube. 
To ensure this, loosen the thumb-screws lo-
cated at each side of the yoke and push the 
yoke as far forward as it will go. If the pic-
ture is not square with the screen mask, ro-
tate the yoke. 

Next, check that the focus magnet is held 
firmly by both brass screws against the yoke; 
there should not be any gap between the yoke 
and the focus magnet. 

When adjusting the focus of the receiver it is 
to be noted that optimum focus of the picture 
does not necessarily result when either the 
vertical or the horizontal is adjusted for maxi-
mum definition. Optimum focus is frequently 
a compromise between these two settings. 
It is highly desirable, therefore, that a trans-
mitted picture, containing both vertical and 
horizontal lines, be available for correct 
focusing of the receiver. 

Before proceeding with the adjustment of the 
focus of the receiver, first ensure that the 
ion trap magnet is correctly adjusted. 

Set the contrast control at minimum and the 
brightness control at maximum. The ion trap 
magnet should first be positioned so that there 
is approximately one inch between the ion trap 
magnet and the focus magnet. There is no 
specific angle of rotation for the initial set-
ting of the ion trap. The ion trap magnet 

should be slowly rotated until a picture ( or 
raster, if the receiver is not yet tuned to a 

station) is visible on the screen. The bright-
ness should now be reduced by means of the 
brightness control and the ion trap mag-
net carefully twisted and moved a small amount 
backwards and forwards on the neck of the tube, 
to obtain maximum brightness. 

Finally, adjust the brightness control to ob-
tain maximum brightness on the screen and 
then carefully adjust the ion trap magnet. It 
may be possible to increase the brightness 
still more by turning the contrast control to-
wards maximum and again adjusting the ion 
trap magnet. The correct position of the ion 
trap magnet is that which ensures the great-
est possible brightness of the raster or pic-
ture before it enlarges and " blooms" as the 
setting of the brightness control is increased. 
Do not leave the brightness control in this  
position as the condition causes overload of 
the picture tube.  

A preliminary adjustment of the screw on the 
focus magnet should now be made to obtain a 
raster or picture which is focused - this pre-
liminary adjustment will not, of course, be 
necessary if the raster or picture is already in 
focus. (Note: Use a non-magnetic screw 
driver to adjust the focus screw.) 

If the picture is not centered on the screen, 
either horizontally or vertically, properly po-
sition it by adjustment of the centering shutter. 
This centering adjustment will move the picture 
up, down, left or right as required to center 
the picture. With the brightness control at a 
low level, check the horizontal size and height 
of the picture to insure that when the picture 
is properly positioned it just fills the mask with 
no corner cutting. 

Carefully make final adjustments of the focus 
screw for optimum focus in both horizontal 
and vertical directions. Best focus of the pic-
ture does not necessarily result when either 
the vertical or horizontal focus is optimum and 
the final setting should, therefore, be a com-
promise between the two. A test pattern with 
both vertical and horizontal lines is, therefore, 
highly desirable when making focus adjust-

ment. 

Finally, check that the adjustment of the ion 
trap magnet is such that the brightest possible 
picture is obtained, as previously mentioned. 

Since all these adjustments are interdependent, 
recheck the adjustment of all three until the 

best possible picture is obtained. 

e John F. Rider 



ADJUSTMENT OF HORIZONTAL AFC CIRCUIT 

Check of 

The operation of the AFC circuit should be 
checked as follows: 

A. Tune the receiver to a channel on which 
no signal is received and return to the 
original channel. The picture should 
immediately fall into synchronization. 

B. Switch off the power to the receiver for 
about five minutes and then switch back 
on. Picture should immediately fall into 
sync. 

C. Check for correct phasing of Horizontal 
AFC circuit by noting that there is ap-
proximately la" of blanking visible on 
the right hand edge of the picture. It will 

Operation 

be necessary to turn the contrast control 
to minimum and readjust the brightness 
control and reduce picture size to see the 
blanking. 

NOTE: Before making check C above, 
be sure the horizontal drive control is 
correctly adjusted. Refer to " Preset 
Controls Adjustment," page 8. If the 
receiver passes the above checks, no ad-
justments to the horizontal AFC circuits 
need be made. 

If the receiver cannot pass checks " A," 
"B," or "C" the adjustment of the Hori-
zontal Hold Control as noted under " Hori-
zontal Hold Adjustment" should be made. 

Horizontal Hold Adjustment 

A. Tune in a station and adjust the tuning 
control for best picture quality. Adjust 
the contrast and brightness controls for 
normal picture. 

B. Remove V16 - 6AL5 - Horizontal Dis-
cr minator tube. 

C. Turn the Horizontal Hold Control until 
the picture moves back and forth across 

the screen with blanking 

D. Replace the Horizontal 
tube and repeat A, B, 
"Check of Operation." 

bars vertical. 

Discriminator 
and C under 

E. If receiver still will not pass these checks, 
it will be necessary to proceed with "Phase 
Adjustment." 

Phase Adjustment 

A. Turn the core in the horizontal " ringing" 
coil all the way out (counterclockwise). 
Short out the 4700 ohm horizontal charge 
circuit peaking resistor R226. 

With the horizontal size coil set for ap-
proximately the correct picture width, 
and with the horizontal linearity coil 
adjusted for best linearity, rotate the 
horizontal drive control fully counter-
clockwise. Slowly turn the drive control 
clockwise until crowding is visible in the 
center of the picture. Now carefully turn 
the control back ( counterclockwise) only 
sufficient to remove the crowding in the 
picture or pattern. On some chassis, it 
may not be possible to obtain crowding of 
the picture. In such cases the control 
should be set to the fully clockwise po-
sition. 

NOTE: Do not operate the receiver with 
the horizontal drive control mis-adjusted. 

B. Remove the 6AL5 horizontal discriminator 
tube from its socket. 

C. Carefully turn the frequency adjustment 
screw ( top of discriminator transformer 
T62) until the picture moves back and forth 
across the screen of the picture tube with 
the blanking bar vertical. 

D. Insert the 6AL5 horizontal discriminator 
tube back into its socket. 

E. Adjust the phase adjustment screw ( under-
side of discriminator transformer T62) 
until approximately 1/8" of "blanking" 
is visible on the right-hand edge of the 
picture. In order to see the " blanking", 
it will be necessary to turn the contrast 
control almost to minimum, re-adjust the 
brightness control and reduce picture size. 

F. Check the "free-running" of the hori-
zontal oscillator as described under para-
graphs "B," " C," and "D," and, if nec-

essary, readjust the frequency adjustment 
screw on top of horizontal discriminator 
transformer. 

G. Make a final check of the phasing as de-
scribed in paragraph "E" above. It is 
important that both the "free- running" and 
the phasing are correct. 

H. Remove the short from across the 4700 
ohm resistor R226 and readjust the hori-
zontal drive control as described in (A). 
Turn the core in the horizontal " ringing" 
coil clockwise until approximately 1/8" 
of "blanking" is again visible on the right-
hand edge of the picture. 

I. Before the horizontal synchronization cir-
cuit is adjusted to the final position, it 
will be necessary to check the operation 
as follows: 

Slowly turn the oscillator frequency ad-
justment screw (top of transformer T62) 

in either direction until the picture sud-
denly falls out of synchronization as in-
dicated by the presence of a number of 
diagonal bars. The total number of bars 
visible must not be less than six. These 
bars may consist of either several full 
bars and two half bars for the total number 
or they may be all full bars for the same 
total number. Slowly turn the adjustment 
screw so as to decrease the number of 
bars and note the total number of bars 

visible just before the picture again falls 
into synchronization. The last number of 
bars visible must not be less than three, 
or more than four. The adjustment screw 
must be turned very slowly and carefully 
after the number of bars has been reduced 
to four or five in order to get an accurate 
indication of the minimum number of bars 
it is possible to obtain. 

Turn the adjustment screw in the opposite 
direction until the picture suddenly falls 
out of synchronization in the opposite dir-
ection and repeat the foregoing procedure. 
Again, the total number of bars visible 
when the picture falls out of synchronization 
must not be less than six and not less than 
three or more than four bars must be 
visible just before the picture falls into 
synchronization. 

I. After checking the operation as in "I," 
It is necessary to repeat the procedure 
described in paragraphs "B," "C," and 

K. Remove the signal by tuning to a "free" 
channel, then retuning to the original chan-
nel. The picture should immediately fall 
into synchronization. 

L. Switch "off" the power to the receiver for 
about five minutes and then switch receiver 
"on" and check that the picture pulls into 
synchronization. 

AGC CONTROL ADJUSTMENT 
This control has been correctly adjusted at the 
factory and should require no further adjust-
ment. If adjustment becomes necessary as 
evidenced by poor horizontal or vertical sync; 
poor video signal (poor contrast). Adjust as 
follows: 

1. Connect a good antenna installation to the 
receiver. 

2. Tune the receiver to a channel on which 
no picture is received. 

3. Set the contrast control to mid-position. 

4. Turn the AGC control fully clockwise. 
The AGC control is located on the rear 
panel of the chassis. 

5. Connect a VTVM from the AGC Amplifier 
plate to ground (V13, 12AU7, pin 6) and 
set the AGC control to obtain a negative 
O. 1 volt reading. 

Note: On some receivers the closest ap-
proach to this reading will be the fully 
clockwise position. 

6. With the AGC Control set as above, turn 
the contrast control to almost maximum 
(about 7/8) and tune in the strongest sta-
tion available in the area. 

7. Again read the AGC Amplifier plate volt-
age; if reading is less than a negative 2. 0 
volts leave the control as set. 

8. If the AGC Amplifier plate voltage is more 
than 2 volts negative, slowly turn the AGC 
control counterclockwise observing the pic-
ture. 

9. The picture will get darker and then finally 
start to fall out of sync as evidenced by a 
sudden shift or jittering of the picture in 
either the horizontal or vertical direction. 
Do not turn beyond this point. 
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10. Back off ( clockwise) slowly on the control 
until the picture holds in sync without 
flutter and turn slightly beyond. (Experience 
will dictate how far beyond to turn). 

11. Rock the tuning control slightly either side 
of the best tuning point to insure picture 
stays in sync; if not, turn slightly further 
clockwise and check again. 

12. As a final check, turn the volume control 
up to normal level. Intercarrier buzz 
should be negligible. 

13. Remove objectionable intercarrier buzz 
by turning the AGC control slightly fur-
ther clockwise. (Note: The intercarrier 

buzz is merely a reference for correct 
adjustment of the AGC control and only a 
slight touch-up should be necessary. If 
much adjustment is required to remove 
intercarrier buzz, the sound section is 
maladjusted and requires realignment). 

14. Rock the tuning control slightly either side 
of the best tuning point and turn the AGC 
control slightly more clockwise as nec-
essary to remove objectionable inter-
carrier buzz. 

The intent of the above AGC control adjustment 
is to provide a maximum of AGC action con-
sistent with proper sync and minimum inter-
carrier buzz on strong signals. 

TEST EQUIPMENT REQUIREMENTS 

1. RF sweep generator or generators with 
frequency range from 4-220 Mc. having 
sweep width adjustable from 50 Kc. to 
10 Mc. with an output of at least 0.1 volt, 
a marker system, either built-in or ex-
ternal type and flat within + 1 Db. 

2. Signal generator or generators with a fre-
quency range from 4-222 Mc. and an ad-
justable output of at least 0.1 volt. 

3. Sylvania cathode ray oscilloscope type 132 
or equivalent capable of passing a 60 cycle 
square wave. 

4. Sylvania Polymeter type 221 or equivalent 

SYLVANIA 
POLYMETER 
TYPE 221 
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FIGURE 7 - CHASSIS BOTTOM LAYOUT 
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vacuum tube voltmeter. 

5. Sylvania High Voltage Probe Adapter type 
225 or equivalent with 0-30 KV DC range 
(not shown). 

6. Sylvania tube tester type 220 or equivalent 
capable of testing shorts with proper vol-
tages and performance under dynamic con-
ditions. 

7. Jig Tube Shield - made by cutting off or 
insulating the tube shield used on the 6J6 
converter tube on the tuner so that the 
shield does not ground when in place on 
the tube. 

SYLVANIA 
TUBE TESTER 
TYPE 220 

SYLVANIA 
OSCILLOSCOPE 
TYPE 132 



ALIGNMENT PROCEDURE 
Should any chassis under service require com-
plete realignment, the alignment procedure 
should be carried out in the following listed 
order. 

PRE-ALIGNMENT INSTRUCTIONS - READ 
CAREFULLY BEFORE ATTEMPTING ALIGN-
MENT. 

Lay chassis on left side for alignment. Ground 
all equipment to receiver chassis. Use special 
alignment tool Service Part No. 898-0003. 

VIDII0 IF ALIGNMENT 

1. Connect signal generator to the jig shield 
on the 616 Oscillator-Mixer. Allow set to 
warm-up for 15 minutes. 

2. Connect the negative lead of a 3 volt battery 
to the AGC Line, positive lead to ground. 

3. Connect D. C. VTVM across the diode load 
resistor R145 - 3300 Ohm. 

4. Adjust the cores of the IF traps in the 

following order. Keep Voltmeter reading 
between 1 and 2 volts by reducing Gen-
erator Output as required. 

Set Signal 
Generator At: Adjust: 

21.9 Mc. 

27.9 Mc. 

21.9 Mc. 

Core on 4th IF Trap L68 for min-
imum output 
Core on 3rd IF Trap L55 for min-
imum output 
Core on 1st IF Trap L54 for min-
imum output 

5. Adjust the cores of the Video IF Trans-
formers in the following order. Reduce 
generator output to keep voltmeter reading 
between 1 and 2 volts. 

Set Signal 
Generator At: Adjust: 

26. 0 Mc. 

22. 7 Mc. 

25. 3 Mc. 

23. 5 Mc. 

Core on 3rd Video IF Transformer 
T57 for maximum output 
Core on 2nd Video IF Transformer 
T56 for maximum output 
Core on 1st Video IF Transformer 
T55 for maximum output 
Core on Converter Coil L8 for 
maximum output 

Repeat tuning of cores on Trap Coils as de-
scribed in step 4 above. 

7. Connect sweep generator (frequency 24 Mc. , 
sweeping 10 Mc.) using a . 005 Mfd. cap-
acitor to pin 1 of the 4th Video IF 6BC5. 

8. Connect oscilloscope to junction of diode 
load R145 - 3300 Ohm - and coil L58. 

9. Adjust primary (top core) and then secondary 
(lower core) of IF Bandpass T58 to obtain 
curve shown in Figure 8. (Both adjusted 
from bottom of Transformer with hex end 
of special alignment tool. ) 

23.0MC 
MARKER 

FIGURE 8 - IF BANDPASS RESPONSE 

10. Disconnect Sweep Generator from 4th IF 
Grid and connect it to the Jig Shield on 
Converter 616. Loosely couple signal 
generator at this point for markers. 

11. Observe IF Response Curve and if necessary 
adjust IF Transformer Core slightly to ob-
tain response curve shown in Figure 9. Keep 
oscilloscope gain high enough to prevent 
overload of the receiver which will dis-
tort the curve. 

2.75 MC 
MARKER 

26.4 MC 
MARKER 

SOUND TAKE OFF L 411.5 MC. TRAP ALIGNMENT 

1. Connect a 4.5 Mc. Signal Generator through 
. 005 Mfd. to pin 1 of Video Amplifier 
Tube - 6BF5. Loosely couple signal gen-
erator for use as markers. 

2. Connect probe of High Frequency VTVM at 
junction of coil L59 and R148. 

3. With enough output from signal source to 

give a readable indication on the VTVM, 
adjust the core on Sound Take-Off Trap - 
L56 - For a sharp dip. The dip should 
have an output 4 to 1 less than the output 
obtained when the signal source is tuned 
to 2 Mc. (Note: The above tests shall 

be made with the picture tube removed 
and a VTVM having an input capacity of 
5 Mmfd. + 2 Mmfd. 

INTERSTAGE TRANSFORMER 

1. Disconnect the 4. 5 Mc. signal from the 
Video Amplifier. Connect a 4. 5 Mc. sweep 
oscillator having a 250 Kc. deviation through 
a . 005 Mfd. capacitor to pin 1 of Video 
Amplifier - 6BF5. Connect oscilloscope 
input across the limiter grid resistor R102 
47, 000 Ohms - using a 10, 000 Ohm car-
bon resistor between scope lead and re-
ceiver chassis. 

2. Adjust the primary and secondary of the 
Interstage Transformer T51 so that the 
4. 5 Mc. marker appears in the exact 
center of the response curve and so the 
curve has the greatest attainable amp-
litude. The response curve should ap-
pear as shown in Figure 10. 

ALIGNMENT 

FIGURE 10 - SOUND IF RESPONSE 

SOUND DISCRIMINATOR ALIGNMENT 

1. With the 4. 5 Mc. Sweep Oscillator con-
nected as described in step 1 of "Inter-
stage Transformer Alignment," disconnect 
the oscilloscope from the limiter grid re-
sistor and connect the oscilloscope across 
the volume control. 

2. Adjust cores of the Discriminator Trans-
formers T52 and T53 until the discrim-
inator curve corresponds to that in Figure 
11. Note especially that: 

(a) 

(b) 

(c) 

4. 5 Mc. marker is exactly in the 
center of the curve. 
The curve is linear between the two 
adjacent markers. 
The amplitude is the greatest obtain-
able. 

FIGURE 11 - SOUND DISCRIMINATOR RESPONSE 
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6. Disconnect Signal Generator and VTVM. 
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FIGURE 12 - TUNER ALIGNMENT SETUP 

NOTES ON TUNER ALIGNMENT SETUP 

In reference to Figure 12, the following pre-
cautions should be taken in mp.king the equip-
ment setup. 

1. The detector circuit should be so con-
structed as to maintain leads as short as 
possible. Connection of the detector cir-
cuit to the 1st IF grid terminal (see Fig. 
12 for location) should also be made with 
short leads. 

2. Shielded leads should be used in making 
the following connections to reduce hum 
and synchronous voltage pick-up. 

(a) The lead for observation of the RF 
response from the scope isolating 
resistor (10 K ohms located at the 
tuner " looker point") to the RF out-
put switch position of the scope switch. 

(b) The connection from the IF detector 
circuit output to the IF switch position 
of the scope switch. 

(c) The connection from the sweep gen-
erator to the horizontal input of the 
scope. (Use externally generated 
sweep instead of internal oscilloscope 
sweep in order to obtain synchroni-
zation). 

3. The single pole double throw"Scope Switch" 
should be located at the vertical input ter-
minals of the scope. This switching ar-
rangiment will permit observation of either 
the IF response or the overall RF response. 
The aforementioned positions will be re-

ferred to in subsequent text as the " IF" 
and "RF" positions respectively. 

4. The marker generator coupling condenser 

v)John F. Rider 

should be as small a value as possible 
to prevent any effect on tuner response, 
but must be large enough to permit easy 
observation of markers on either the IF 
response or overall RF response. (Ap-
proximately 2 or 3 MMF should be satis-
factory in most cases). 

5. For all tuner alignment tests which are 
outlined in this text, remove the second IF 
amplifier tube or bypass its plate circuit 
with approximately 1000 MMF to prevent 
coupling back from the receiver IF system. 

6. In all of the following tests the oscilloscope 
vertical gain should be as close to maxi-
mum gain as possible, consistent with 
hum and synchronous voltage interference 
limitations. This precaution will allow 
the use of low levels from RF sweep Gen-
erator and increase the visibility of IF 
and RF markers. 

OSCILLATOR ALIGNMENT 

In making adjustments of the oscillator align-
ment it should be noted that any change in the 
setting of the high band oscillator trimmer will 
also effect the low band oscillator tuning, how-
ever, because of switching, the adjustment of the 
low band oscillator trimmer will not affect high 
band oscillator tuning. Also, there is a slight 
shift of oscillator frequency in the high band 
position only when the bottom cover is removed. 

High Band Oscillator Alignment 

1. Remove the bottom cover and rotate the 
band switch to the high band position. 

2. Rotate variable condenser to maximum 
capacity position (fully counterclockwise 
position of tuning control knob). 

3. Tune sweep generator to channel 7 and set 
scope switch to IF output position. 

4. Inject 175.25 Mc. and 21.9 Mc. markers. 
5. With a non-metallic pick vary the turns 

spacing on the high band oscillator coil 
L9 until markers coincide ( squeezing the 
coil lowers the oscillator frequency and 
spacing the turns farther apart raises 
oscillator frequency. 

21.9 MC. 
175.25 MC. 
MARKERS 

6. Replace bottom cover and check for shift 
of markers. If there is a shift remove 
the bottom cover and compensate by re-

adjusting L9 as necessary. Repeat until 
markers coincide with bottom cover in 
place. 

7. Rotate variable capacitor to minimum 
capacity (fully clockwise position of tuning 
control knob). 

8. Tune sweep generator to channel 13. 
9. Inject 215. 75 Mc. and 26.4 Mc. markers. 

10. With bottom cover in place, adjust oscillator 
grid trimmer C23 to make markers coin-
cide. 

26.4 MC. 
215.75 MC. 
MARKERS 

11. Repeat steps one through ten until proper 
end frequencies are reached at maximum 
and minimum capacity settings. 

MODELS 7130M, 

.7160B, Low Band Oscillator Alignment Ch. 
1-357 

12. Remove bottom cover, turn band switch 
to low band position and rotate variable 
capacitor to maximum capacity (tuning 
control knob fully counterclockwise). 

13. Tune sweep generator to channel 2. 
14. Inject 56.75 Mc. and 21.9 Mc. markers. 
15. Using a non-metallic pick adjust the spacing 

between turns on the low band oscillator 
coil L9 until the markers coincide. 

21.9 MC. 
56.75 MC. 
MARKERS 

16. Rotate the variable capacitor to minimum 
capacity (tuning control knob fully clock-
wise). 

17. Tune sweep generator to channel 6. 
18. Inject 84.35 Mc. and 26.4 Mc. markers. 
19. Adjust oscillator plate trimmer C26 to 

make markers coincide. 

100% RESPONSE 

20. Replace bottom cover and recheck in steps 
12-19. 

21. Recheck all four oscillator frequencies as in 
steps 1-19. 
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Note: This RF tuner has been thoroughly tested at the factory and should provide trouble-free 
reception throughout the life of the chassis. However, if service other than alignment 
quired, return the complete tuner to the factory for replacement. 

R. F. PASSBAND ALIGNMENT 

1. If only the RF Passband is being aligned 
it is advisable to check oscillator cover-
age as noted under Oscillator Alignment 
step 21 above. 

2. Remove bottom cover and turn band switch 
to high band position. 

3. Rotate tuning control so that pointer is at 
channel 7 on the dial calibration. 

4. Tune sweep generator to channel 7. Set 
scope switch to the IF output. 

5. Inject 175. 25 Mc. and 26. 4 Mc. markers 
and adjust tuning control so the markers 
coincide. Leave tuning control at this 
setting for the remainder of channel 7 ad-
justment. 

6. Change scope switch to the RF output. 
7. Check that the RF response curve is similar 

to those shown in Figure 14. 
8. If the response curve differs much from 

9. 

10. 

FIGURE 13 - TUNER LAYOUT 

those shown in Figure 14, the inductance 
and coupling of the high band RF plate coil 
L3, the high band mixer grid coil L4 and 
the high band antenna coil Li for proper 
band width and symmetry. In determining 
the band width, it will be necessary to 
switch the marker generator alternately be-
tween channel 7 picture carrier ( 175. 25 Mc. ) 
and sound carrier ( 179.75 Mc. ). 
The high band RF plate coil L3 and the 
high band mixer grid coil L4 are properly 
adjusted when a slight variation in the in-
ductance of either coil will result in a 
frequency shift of the entire response with 
no noticeable narrowing of the band width. 
The high band antenna coil Li is properly 
adjusted when a slight variation of its in-
ductance will cause both peaks to rock 
slightly. If only one peak moves, the high 
band antenna coil Li is staggered avray from 
the center of the passband. 

is re-

11. The inductance of these coils ( L1, L3, L4) 
is varied by pushing the coil on or off the 
brass stud. Pushing the coil on the stud 
will raise the frequency and pushing the 
coil off the stud will lower the frequency. 

12. The band width of channel 7 interstage trans-
former ( L3, L4) is controlled by dressing 
the ground leads of these coils past the 
cut out in the RF shield plate ( see Fig. 13). 
When both leads cross the cutout the greater 
separation of peak occurs. For maximum 
gain the band width should be adjusted so 
that the response is no greater than that 

70% 

100't S-

required to keep the sound and picture 
carrier frequency markers on the peaks 
of the overall RF curves. 

13. Replace tuner bottom cover and check RF 
passband response. 

14. If necessary, remove bottom cover and 
make slight compensating adjustments. 
Replace bottom cover and recheck. 

15. With the bottom cover in place, rotate the 
tuning control knob so that the pointer in-
dicates channel 13. 

16. Tune sweep generator to channel 13 and 
change scope switch to IF output. 

17. Inject 215.75 Mc. and 21.9 Mc. markers 
and adjust tuning control so markers co-
incide. Leave tuning control as set for 
remainder of channel 13 adjustments. 

18. Change scope switch to RF output position, 
if RF response differs noticeably from 
the curves in Figure 14. The antenna 
trimmer(C5), the RF plate trimmer (C10) 
and mixer grid trimmer (C15) must be 
adjusted for proper passband and maxi-
mum amplitude of response. 

19. Return tuner and sweep generator to chan-
nel 7 and check response as in part 13 
above. A slight compensation of coils 
Li, L3, and L4 may be necessary. 

20. Recheck passband on both channel 7 and 
channel 13, compromising adjustments for 
tilt as necessary until satisfactory High 

Band RF passband responses are obtained. 

Low Band RF Alignment  

21. Rotate band switch to Low Band position. 
22. Turn the tuning control knob so that the 

pointer indicates channel 2 on the dial. 
23. Set the scope switch to tilt IF output po-

sition and inject 59. 75 Mc. and 21. 9 Mc. 
markers. Adjust the tuning control so the 
markers coincide. Leave the tuning con-
trol as set for the remainder of the chan-
nel 2 adjustments. 

24. Change the scope switch to the RF output 
position. 

25. If the desired passband response is not 
obtained (as shown in Fig. 14) the Low 
Band RF coil L5, the low band mixer coil 
(L6), and the low band antenna transformer 
(Ti) secondary must be adjusted until the 
desired passband is obtained. 

26. When the low band RF coil (L5) and the 
low band mixer coil are aligned, slight 
variation in the inductance of either should 

\y" 
P. PICTURE CARRIER 

MARKER 

S. SOUND CARRIER 
MARKER 

FIGURE 14 - ACCEPTABLE RF RESPONSE CURVES FOR TUNER 
MODELS 7150M, 
7160B, Ch. 1-357 /
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cause no noticeable narrowing of the pass-
band. 

27. When the secondary of the low band antenna 
transformer is properly adjusted, a slight 
variation in its inductance should cause 
both peaks to rock slightly. If only one 
peak moves, the Ti secondary is staggered 
away from the center of the double tuned 
circuit response. 

28. The low band mutual coil (17) varies the 
band width of the interstage coupling cir-

cuit. Squeezing the turns together broa-
dens the band width and separating the 
turns narrows the band width. The band 
width should be adjusted so that it is not 
greater than that required to keep both 
the picture carrier and sound carrier mark-
ers at the peaks of the response curve. 

29. Replace the tuner bottom cover and check 
passband response. 

30. Remove bottom cover and make any com-
pensating adjustments as needed. 

31. With the bottom cover in place, rotate the 
tuning control knot to align the pointer with 

Note 1: The terms "Hori-
zontal," "Vertical" or " 60 cps 
sine wave" refer to the oscil-
loscope sweep employed. 

Note 2: All waveforms are 
taken with the oscilloscope 
horizontal sweep direction 
from left to right and with up-
ward deflection corresponding 
to positive polarity. 

Note 3: In some instances the 
waveforms obtained will not be 
identical with those shown, due 
to the electrical characteristics 
of the oscilloscope used. 

Note 4: All waveforms are 
measured with respect to chas-
sis unless otherwise indicated. 

Note 5: Contrast maximum 
unless otherwise indicated. 

*The peak to peak (P/P) vol-
tages of these waveforms are 
dependent on the depth of mod-
ulation of the transmitted sig-
nal; voltages shown are ob-
tained when modulation is ap-
proximately 90 percent. 

John F. Rider 

channel 6 on the dial. 

32. Tune the sweep generator to channel 6 
and change the scope output switch to the 
IF output position. 

33. Inject 83. 25 Mc. and 26. 4 Mc. markers 
and adjust the tuning control to make the 
markers coincide. Leave the tuning con-
trol at this setting for the remainder of 
the channel 6 adjustments. 

34. Change the scope switch to the RF output 
position. 

35. Check the response curve. If not as de-
sired, remove the bottom cover and slightly 
readjust the inductance of the low band RF 
coil L5, the low band mixer coil (L6), the 
low band mutual coil (L7) and the secondary 
of the low band antenna transformer (Ti) 
as necessary, keeping in mind that these 
adjustments must be compromised with 
those made for channel 2 in steps 21-30 
above. 

36. Recheck passband on channel 2 and chan-
nel 6 and re-adjust as necessary to obtain 
acceptable passband on both channel 2 and 
6. 

WAVEFORMS 

.1111 .111". 

*6BF5 (V8) Video Amplifier * 6BF5 (V8) Video Amplifier 
Control Grid (Pins 1 and 7) Control Grid (Pins 1 and 7) 
3. 5 Volts P/P Vertical 3. 5 Volts P/P Horizontal 

*6BF5 (V8) Video Amplifier *6BF5 (V8) Video Amplifier 
Plate (Pin 5) 55 Volts P/P Plate (Pin 5) 55 Volts P/P 
Vertical Horizontal • 

6BL7GT (V15) Vertical Oscil-
lator Control Grid (Pin 1) 600 
Volts P/P Vertical 

12AX7 (V14) Hor. Sync. Sep. 
and AGC Rectifier Cathode 
(Pin 8) 2. 6 Volts P/P Vertical 

12AX7 (V14) Sync Separator 
Plate (Pin 1) 25 Volts P/P 
Vertical 

12AU7 (V13) Sync Amp. and 
Clipper Plate (Pin 1) 110 Volts 
P/P 60 cps sine wave 

6BL7GT ( V15) Vertical Output 
Plate (Pin 5) 830 Volts P/P 
Vertical 

WAVEFORMS 

6BL7GT (V15) Vertical Oscil-
lator Plate (Pin 2) 235 Volts 
P/P Vertical 

V  

12AX7 (V14) Hor. Sync. Sep. 
Plate (Pin 6) 37 Volts P/P 
Horizontal 

12AX7 (V14) Sync Separator 
Plate (Pin 1) 25 Volts P/P 
60 cps sine wave 

12AU7 (V13) Sync Amp. and 
Clipper Plate (Pin 1) 100 Volts 
P/P Horizontal 

6AL5 (V16) Hor. Discriminator 
Plate (Pin 7) 70 Volts P/P 
Horizontal 

MODELS 7150M, 
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12AX7 (V14) Hor. Sync. Sep. 
and AGC Rectifier Cathode 
(Pin 8) 2. 6 Volts P/P Horizontal 

12AX7 (V14) Hor. Sync. Sep. 
Plate (Pin 6) 37 Volts P/P 
Vertical 

12AU7 (V13) Sync. Amp. and 
Clipper Plate (Pin 1) 110 Volts 
P/P Vertical 

6BL7GT (V15) Vertical Output 
Control Grid (Pin 4) 95 Volts 
P/P Vertical 

\AA, 
6AL5 (V16) Hor. Discriminator 
Plate to Plate (Pin 7 to Pin 2) 
Scope ground to pin 7 - 23 Volts 
P/P Horizontal 
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6AU6 (V17) Hor. Control Plate 
(Pin 5) 68 Volts P/P Horizontal 

12AU7 (V18) Hor. Oscillator 
Plate (Pin 6) 95 Volts P/P 
Horizontal 

Vertical Yoke Coils (Test Point 
1) 55 Volts P/P Vertical 

6W4GT Damper Cathode (Pin 3) 
2000 Volts P/P Horizontal 

AM-FM RADIO 

12AU7 (V18) Hor. Discharge 
Plate (Pin 1) 105 Volts P/P 
Horizontal 

APPROXIMATE FM IF ALIGNMENT 

1. Connect vacuum tube DC voltmeter (with 
a high input resistance) across 33, 000 ohm 
6T8 cathode resistor (R70). 

2. Connect generator ground lead to reeeiver 
chassis and generator positive lead to 
oscillator-mixer grid (pin 1) using a . 1 
Mid. dummy antenna. 

3. Set generator modulation to off position 
and generator frequency to 10. 7 Mc. 

ume and tone controls fully clockwise and 
Tuner fully closed. (With the tuner fully 
closed, the pointer should be at the last 
line below the 88 Mc. calibration mark 
on the dial). 

5. Adjust the IF cores for maximum reading 
on the voltmeter in the following order: 
T27 -Top, T27 - Bottom ,T25-Top,T25 -Bottom 
As cores are adjusted decrease the output 
of the generator to maintain approximately 
2. 5 volts. 

4. Set Function Switch to FM position, vol-

AM ALIGNMENT 

1. Connect an output meter across loud-
speaker voice coil terminals. 

2. Connect signal generator "ground" lead to 
tuner chassis; the "high" lead through a .1 
Mfd. capacitor to grid (pin 1) of Oscillator-
Mixer 7F8, V26. 

3. Set generator to 455 Kc. with 400 cycle 
modulation. Allow tuner and generator to 
warm up for several minutes. 

4. Disconnect any external antenna and set 
receiver Function Switch to A M position. 
Turn volume and tone controls fully clock-
wise. 

5. Rotate Tuner variable capacitor to maximum 
capacity position (plates fully in mesh). 

6. With the least usable generator output, ad-
justI.F. transformer cores in this sequence 
to obtain maximum output meter indication: 
T29 - Bottom, T28 - Top, T28 - Bottom, 
T26 - Top, T26 - Bottom. 

7. Connect generator output to a Hazeltine 
Loop to radiate a signal into the Tuner 
Loop antenna. 

8. Set Tuner and generator to 1600 Kc. 

9. Adjust oscillator trimmer, C79 (on rear 
section of variable capacitor front gang), 
for maximum output reading. 

10. Set generator and Tuner to 1400 Kc. 

11. Adjust antenna trimmer, C51 (on loop an-
tenna), for maximum output. 

FINAL PM ALIGNMENT 

A. Repeat APPROXIMATE FM -IF ALIGNMENT 
to obtain exact maximum on DC voltmeter 
connected across 33, 000 ohm 6T8 cathode 
resistor R70. 

B. If a 10. 7 Mc. frequency modulated gen-
erator is available, connect to oscillator-
mixer grid (pin 1) through a 270 to 500 
ohm resistor and proceed to Section D. 

C. If a 10.7 Mc. frequency modulated gen-
erator is not available, connect an RF -FM 
generator to antenna terminals through two 
120 ohm resistors, one in series with each 
terminal of the generator. 

D. Connect the sweep output of the generator 
to the X-axis (horizontal) amplifier of the 
oscilloscope. 

E. Connect the Y-axis (vertical) amplifier of 
the oscilloscope across 100, 000 ohm re-
sistor R72 through 10, 000 to 100, 000 ohms 
at receiver end of one lead. 

F. Adjust the generator for 300 Kc. deviation. 
Use full gain of the oscilloscope Y-axis 
amplifier and only as much output from 
the generator as is necessary. 

G. Adjust T29- Top for maximum output, ver-
tically. 

Adjust T30-Top and T30-Bottom until the 
center of the pattern becomes a straight 
line diagonally across the oscilloscope 
screen. Repeak these three cores to ob-
tain a symmetrical pattern of maximum 
vertical amplitude. See oscilloscope pat-
tern in Figure 15. 

H. Connect an RF-FM generator to antenna 
terminals through two 120 resistors, one 
in series with each terminal of the gen-
erator. Adjust the generator for 22. 5 
Kc. deviation. 

I. Remove the dial background. Set the 
pointer to 108 Mc. on the dial. Tune 
the generator to 108 Mc. Adjust C57 to 
maximum output meter reading. If two 
such points are found by tuning C57, use 
the higher frequency. (Lowest capacity 
setting of C57). 

J. Tune the generator and receiver to 106 Mc. 
and peak C53 for maximum output meter 
reading. 

K. Remove the signal generator, oscilloscope, 
and resistors, restoring receiver to nor-
mal operating condition. 

FIGURE 15 - FM DISCRIMINATOR RESPONSE 
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AUDIO ----
CABLE 

C79 
C8I 
C53 

C94 

1  CI56 C77  

C52 

C59 

LrJ 

A.C.LINE 
CORD 

SCHEMATIC 
LOCATION  

L25 

C208 
C148 
C209 
C104 
C146,C179,C180 

C206 
C147,C205 
C65,C72 
C116, C170, C193, 
C192 
C80 
C 92,C 169,C 177 

L28 

L27 

T25 
0 

V27 
6BA6 
I ST I.F. 

126 

T27 

128 

PHONO-MOTOR 
A.C. SUPPLY 

V28 
6BA6 
2ND. LE T29 

T30 

R54 

V29 
618 

RATIO DET. 
AM DEI. 
A.V.C. 

PHONO 
SOCKET 

FIGURE 16 - AM-FM TUNER CHASSIS TOP LAYOUT 

\TV, AC.POWER 
SUPPLY 

REPAIR PARTS LIST 
SERVICE 
PART NUMBER 

196-0003 
582-0005 
582-0006 
726-0002 
482-0002 
714-0001 
416-0008 
411-0013 
487-0013 
417-0005 
160-02022 
162-0202 
162-0602 
162-0402 
162-0401 

162-0601 
162-0615 
162-0411M 
162-0625 

162-0425 
162-0623 

DESCRIPTION 

Anode Connector and Lead Assembly 
Antenna Assembly - Built-in 
Antenna Loop - AM 
Background. - Dial 
Base for AM-FM Tuner Tube Shields 
Bezel 
Board - Antenna Terminal 
Board - Pilot Light Mounting Assembly 
Button - Snap - Dial Background Mounting 
Cable and Socket Assembly 
Capacitor - Paper - . 22 Mfd. 
Capacitor - Paper - . 2 Mfd. 
Capacitor - Paper - . 2 Mfd. 
Capacitor - Paper - . 2 Mfd. 
Capacitor - Paper - . 1 Mfd. 

Capacitor - Paper - . 1 Mfd. 
Capacitor - Paper - . 05 Mfd. 
Capacitor - Paper - . 01 Mid. 
Capacitor - Paper - . 005 Mfd. 

Capacitor - Paper - 
Capacitor - Paper - 

200 V. 
200 V. 
600 V. 
400 V. 
40C V. 

600 V. 
600 V. 
400 V. 
600 V. 

. 005 Mfd. - 400 V. 

. 003 Mfd. 600 V. 

C85, C87 
C171 
C207 
C75,C76,C 78,C 84 
C82 
C200 

C66 

C198 
C109,C111,C113, 
C149, C172 
C58, C86 
C103,C 105,C 118, 
C127,C 128,C 129, 
C 130,C 131,C 132, 
C 133,C 135,C 140, 
C 142,C 143,C 145, 
C 199,C 201 
C100, C101, C163, 168-0003D 
C164 
C203 166-1000P 
C159, C160, C161, 166-1000D 
C162 
C106 166-0250P 
C102 166-0050N 
C126, C141 168-0009N 
C81 166-0015P 
C137 166-0010P 
C50, C62 166-Ó006D 
C94 166-0006N 
C134, C138, C139, 168-0008N 
C144 
C73 166-0004P 
C55 166-0003P 
C136 168-0004P 

C211 174-1200 
C176 163-Q750 
C91, C110. C202 163-0680 

C67, C88 163-0500 
C61, C90 163-0250 
C54 163-0200 
C68 163-0150 
C112,C194,C197, 163-0100 
C71, C78 
C63,C69,C 83,C 93 
C60 

C74 
C212,C213 
C196 

C108 
R111 

C64 
R52 

C173 
C174,C175 
R189 
R190, R191 
C51 

163-0050 
163-0025 

163-0010 
160-14350 
169-0010 
190-0006 

190-0008 

190-0007 

172-0030 

162-0415 Capacitor - Paper - 
160-02147 Capacitor - Paper - 
162-0613 Capacitor - Paper - 
162-0612 Capacitor - Paper - 

162-0611 Capacitor - Paper 

162-0622 Capacitor - Paper 
162-0422S Capacitor - Paper - 
168-0002N Capacitor - Ceramic 

168-0002D Capacitor - Ceramic 
166-5000D Capacitor - Ceramic 

Capacitor Ceramic 

Capacitor Ceramic 
Capacitor Ceramic 

Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 

Capacitor 
Capacitor 
Capacitor 

Capacitor 
Capacitor 
Capacitor 

Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 

Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 

Ceramic 
Ceramic 
Ceramic 

- Mica - 
- Mica - 
- Mica - 

Mica - 
Mica - 
Mica - 
Mica - 
Mica - 

MODELS 7150M, 
7160B, Ch. 1 -357 

. 05 Mfd. - 400 V. 
. 047 Mfd. - 200 V. 
. 03 Mfd. - 600 V. 
. 02 Mfd. - 600 V. 

. 01 Mfd. - 600 V. 

. 002 Mfd. - 600 V. 

. 002 Mfd. - 400 V. 
. 01 Mfd. - 500 V. 

. 01 Mfd. - 500 V. 
. 005 Mfd. - 450 V. 

. 004 Mfd. - Dual 
- 450 V. 

. 001 Mfd. - 500 V. 

. 001 Mfd. - 600 V. 

. 00025 

. 00005 

. 00005 
. 000015 
. 00001 
. 000006 
. 000006 
. 0000047 

Mfd. 

Mfd. 
Mfd. 
Mfd. 
Mfd. 
Mfd. 
Mfd. 

. 000004 Mfd. 

. 000003 Mfd. 
. 00000068 Mfd. 

. 0012 Mfd. 
. 00075 Mfd. 
. 00068 Mfd. 

. 0005 Mfd. 
. 00025 Mfd. 
. 0002 Mfd. 

.00015 Mfd. 
. 0001 Mfd. 

Capacitor - Mica - . 00005 Mfd. 
Capacitor - Mica . 000025 Mfd. 

Capacitor - Mica - . 000010 Mfd. 
Capacitor Molded Paper - . 0005 Mfd. 
Capacitor - Molded Paper - . 015 Mfd. 
Capacitor Resistor Combination 

. 01 Mfd. 
47,000 Ohms - 1/2 W. 

Capacitor - Resistor Combination 
. 02 Mfd. 
2,200 Ohms - 1/2 W. 

Capacitor - Resistor Integrator Plate 
. 002 Mfd. 
. 005 Mfd. 
22,000 Ohms 
8,200 Ohms 

Capacitor - Trimmer Antenna 

- 500 
- 500 
- 500 
- 500 
- 500 
- 500 
- 500 
- 500 

- 500 V. 
- 500 V. 
- 500 V. 

- 1000 V 
- 500 V. 
- 500 V. 

- 500 V. 
- 500 V. 
- 500 V. 
- 500 V. 
- 500 V. 

- 500 V. 
- 500 V. 

- 500 v 
- 10,000 V 
- 400 V. 
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FIGURE 17 - AM-FM TUNER CHASSIS BOTTOM LAYOUT 

C88 

R69 
OT29 
R67 

L29 R65 

T30 
R70 

C181 
C158 
C178 
C210 
C117 
C155 
C114 
C204 
C157 
C156 
C115 
C168 
C89 
C107 

C52,C53,C56,C57, 
C59,C77,C79 

L50 
L51, L52, L53 
L26, L29, L30, L33, 
L34 
L35 

126 1250 
L30 

Re' Iii CieA 

R50 

661 

R57 %R61 

161-4003 

161-4004 

161-2003 

161-1007 
161-1000 
161-1008 
161-1001 

170-0005 

822-0001 
145-0004 
147-0014 
146-0007 

146-0008 

Capacitor 

Capacitor 

Capacitor 

Capacitor 
Capacitor 
Capacitor 
Capacitor 

Capacitor 

C63 674 

664 
R52 R53   
676 -C=D-

C69 

- Electrolytic - 

- Electrolytic - 

- Electrolytic - 

- Electrolytic - 
- Electrolytic - 
- Electrolytic 
- Electrolytic - 

- Variable 

WAFER 
4*1 

L35 
e 62 

678  CLEDR60 
WAFER 

C60 it 2 

100 Mfd. - 50 V. 
60 Mfd. - 200 V. 
10 Mfd. - 450 V. 
10 Mfd. - 450 V. 
60 Mfd - 350 V. 
40 Mfd - 350 V 
25 Mfd. - 25 V. 
10 Mfd. - 50 V. 
80 Mfd. - 350 V. 
40 Mfd. - 350 V. 
10 Mfd. - 350 V 
10 Mfd. - 25 V. 
4 Mfd. - 50 V. 
2 Mfd. - 50 V. 

Case & Terminal Assembly 
Choke Filter - B+ 
Choke Heater 
Choke - RF - AM-FM Tuner Unit 

Choke - FM oscillator plate 

WAFER 
4e 3 

L31 146-0009 
487-0008 
487-0004 

L66 133-0001 
L67 132-0001 
L55 118-0007 
L54, L68 118-0005 
L57, L58 131-2006 
L59, L60 131-2005 
L63 146-0005 
L56 130-0001 
L32 113-0011 
L28 113-0019 
L27 111-0009 

417-0006 
R179 153-0009 
R110,R153 154-0002 

R167 153-3007 
R225 153-0007 
R193,R198 153-0001 
R201 153-0010 
R54 153-0013 
R74 152-0010 

195-0004 
195-0003 
760-0011 
498-0014 
760-0013 
713-0001 
400-0007 
191-0005 
476-0002 
740-0011 
744-0011 
740-0013 
743-0006 
743-0002 
611-0047 
591-0015 

400-0009 
716-0203 
716-0103 
415-0002 
417-0009 
415-0001 
196-0011 
792-0004 
792-0005 
494-0007 

R171 189-0007 
R56 181-0120 
R169 181-04705 
R116 181-0470 
R57, R65 181-0680 
R136, R139 181-0820 
R75,R101,R146, 181-0101 
R228, R230 
R104 181-0121 

R131, R142 
R61, R119 
R202.11203 

181-0221 
181-0471 
181-0561 

Choke - FM oscillator cathode 
Clip - Fuse 
Clip - IF Transformer Mounting 
Coil - Horizontal Linearity 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 

- Horizontal Size 
- IF Trap 
- IF Cathode Trap 
- Peaking - Dual 
- Peaking - Dual 
- Ringing 
- Sound Takeoff 
- BC oscillator 
- FM oscillator 
- FM antenna 

Connector - Pin - Antenna Lead—)N 
Control - AGC 
Control - Brightness and Volume 

Control - Contrast 
Control - Horizontal Drive 
Control - Vertical Hold - Height 
Control - Vertical Linearity 
Control - Volume - AM-FM 
Control - On-Off and Tone 
Cord - Line TV 
Cord - Line AM-FM Tuner 
Cover - Interlock Assembly 
Cover - H. V. Case 
Cover - Album Compartment 
Dial & Escutcheon Assembly - AM-FM 
Focalizer and Centering Unit - H. V. 
Fuse - 1/4 Amp. - 250 V. ( clip type) 

Insulator - Electrolytic Capacitor Mounting 
Knob - Center 
Knob - Outer - Brightness 
Knob - Plain - Antenna 
Knob - TV Tuner - ( Band) 
Knob - Function 
Lamp - Type # 47 
Leaflet - Customer Instruction 

Magnet - Ion Trap 
Mask & Gasket Assembly (7150M) 
Mask & Gasket Assembly (7160B) 
Plug - 2 prong - Interlock 
Plug - 2 prong - Female - TV and Phono 
Plug - 4 prong - Speaker 
Plug and Cable - Power 
Pointer Assembly - TV 
Pointer and Slide Assembly - AM-FM 
Pulley - AM-FM Tuner Unit 
Resistor - 4.3 Ohm - 1/2 W. - W. W. 
Resistor - 12 Ohm - 1/2 W. 
Resistor - 47 Ohm - 1/2 W. 
Resistor - 47 Ohm - 1/2 W. 
Resistor - 68 Ohm - 1/2 W. 
Resistor - 82 Ohm - 1/2 W. 
Resistor - 100 Ohm - 1/2 W. 

Resistor - 
Resistor - 
Resistor - 
Resistor - 
Resistor - 

120 Ohm - 1/2 W. 
150 Ohm - 1/2 W. 
220 Ohm - 1/2 W. 
470,Ohm. - 1/2 W. 
560 Ohm - 1/2 W. 
MODELS 7150M, 
7160B Ch. 1-357  
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R200 
RI 33 
R103,R120,R134, 
R138,R143,R220, 
R234 
R117 
R145 
R127 
R197 
R73, R67, R144, R226 
R135 
R128 
R219 
R176, R177, R184 
R185 
R179 
R110,R153 

R167 
R225 
R193, R198 
R201 
R54 
R74 

R171 
R56 
R169 
R116 
R57, R65 
R136, R139 
R75,R101,R146, 
R228, R230 
R104 

R131, R142 
R61, R119 
R202,R203 
R200 
R133 
R103,R120,R134, 
R138,R143,R220, 

181-0681 
181-0821 
181-0102 

181-0152 
181-03325 
181-0332 
181-04725 
181-0472 
181-0562 
I 81-0682 
181-0822 
181-0103 
181-0123 
153-0009 
154-0002 

153-3007 
153-0007 
153-0001 
153-0010 
153-0013 
152-0010 
195-0004 
195-0003 
760-0011 
498-0014 
760-0013 
713-0001 
400-0007 
191-0005 
476-0002 
740-0011 
744-0011 
740-0013 
743-0006 
743-0002 
611-0047 
591-0015 

400-0009 
716-0203 
716-0103 
415-0002 
417-0009 
415-0001 
196-0011 
792-0004 
792-0005 
494-0007 
189-0007 
181-0120 
181-04705 
181-0470 
181-0680 
181-0820 
181-0101 

181-0121 

181-0221 
181-0471 
181-0561 
181-0681 
181-0821 
181-0102 

Resistor - 
Resistor - 
Resistor - 

Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 

680 Ohm - 1/2 W. 
820 Ohm - 1/2 W. 

1,000 Ohm - 1/2 W. 

- 1,500 Ohm - 1/2 W. 
- 3,300 Ohm - 1/2 W. 
- 3,300 Ohm - 1/2 W. 
- 4,700 Ohm - 1/2 W. 
- 4,700 Ohm - 1/2 W. 

5,600 Ohm - 1/2 W. 
- 6,800 Ohm - 1/2 W. 
- 8,200 Ohm - 1/2 W. 
- 10,000 Ohm - 1/2 W. 
- 12,000 Ohm - 1/2 W. 

Control AGC 
Control Brightness and Volume 

Control Contrast 
Control Horizontal Drive 
Control - Vertical Hold - Height 
Control - Vertical Linearity 
Control - Volume - AM-FM 
Control - On-Off and Tone 
Cord - Line TV 
Cord - Line AM-FM Tuner 
Cover - Interlock Assembly 
Cover - H. V. Case 
Cover - Album Compartment 
Dial & Escutcheon Assembly - AM-FM 
Focalizer and Centering Unit - H. V. 
Fuse - 1/4 Amp. - 250 V. ( clip type) 
Insulator - Electrolytic Capacitor Mounting 
Knob - Center 
Knob - Outer - Brightness 
Knob - Plain - Antenna 
Knob - TV Tuner - ( Band) 
Knob - Function 
Lamp - Type # 47 
Leaflet - Customer Instruction 
Magnet - Ion Trap 
Mask & Gasket Assembly (7150M) 
Mask & Gasket Assembly (7160B) 
Plug - 2 prong - Interlock 
Plug - 2 prong - Female - TV and Phono 
Plug - 4 prong - Speaker 
Plug and Cable - Power 
Pointer, Assembly - TV 
Pointer and Slide Assembly - AM-FM 
Pulley - AM-FM Tuner Unit 
Resistor - 4.3 Ohm - 1/2 W. - W. W. 
Resistor - 12 Ohm - 1/2 W. 
Resistor - 47 Ohm - 1/2 W. 
Resistor - 47 Ohm - 1/2 W. 
Resistor - 68 Ohm - 1/2 W. 
Resistor - 82 Ohm - 1/2 W. 
Resistor - 100 Ohm - 1/2 W. 

Resistor - 120 Ohm - 1/2 W. 
Resistor - 150 Ohm - 1/2 W. 
Resistor - 220 Ohm - 1/2 W. 
Resistor - 470,Ohm - 1/2 W. 
Resistor 560 Ohm - 1/2 W. 
Resi-lor - 680 Ohm - 1/2 W. 
Resistor 820 Ohm - 1/2 W. 
Resistor - 1, 000 Ohm - 1/2 W. 

R234 
R117 
R145 
R127 
R197 
R73, R67, R144, R226 
R135 
R128 
R219 
R176, R177, R184 
R185 

181-0152 
181-03325 
181-0332 
181-04725 
181-0472 
181-0562 
181-0682 
181-0822 
181-0103 
181-0123 
412-0017 
412-0002 
417-0011 
411-0012 
539-1202 
496-0023 
573-0003 
473-0002 

T54 143-0017 
T52 128-0004 
T53 128-0005 
T60 242-0001 
T51 120-0001 
T62 128-0006 
T59 240-0001 
T55, T56, T57 125-0002 
T58 120-0002 
T61 241-0004 
T50 141-0016 
T63 241-0003 
T26 121-0010 
T28 122-0010 
T25 121-0011 
T27 122-0011 
T29 119-0001 
T30 128-0003 

V23,V24 633-0003G 

V7,V16 623-0003G 
V6 623-0011G 
V3,V9,V10,V17 623-0005G 
V4,V5,V27,V28 623-0004G 
V8 623-0017G 
V15 622-0011G 
V1 623-0022G 
V19 623-0013G 
V2 623-0002G 
V12 622-0012G 
V11,V29 623-0010G 
V20 633-0004G 
V26 621-0007G 
V 13,V18 623-0006G 
V14 623-0008G 
V21,V22 636-0001G 
V25 642-0008G 

323-0002 
L61,L62,L64, 100-0003 

L65 

Under chassis 

SCHEMATIC 
LOCATION  

R183 
R192 

MODELS 7150M, 
Resistor - 1,500 Ohm - 1/2 W. 
Resistor - 3,300 Ohm - 1/2 W. 
Resistor - 3,300 Ohm - 1/2 W. 
Resistor - 4,700 Ohm - 1/2 W. 
Resistor - 4,700 Ohm - 1/2 W. 
Resistor - 5,600 Ohm - 1/2 W. 
Resistor - 6,800 Ohm - 1/2 W. 
Resistor - 8,200 Ohm - 1/2 W. 
Resistor - 10,000 Ohm - 1/2 W. 
Resistor - 12,000 Ohm - 1/2 W. 
Socket - Tube - 8 prong - Lock- fn - Molded 
Socket - Tube - 9 prong - Miniature 
Socket - Tube - 12 prong - AM-FM - Power Female Connector 

Socket - Pilot Lamp 
Speaker - 12" P. M. with Transformer 
Spring - Tension Dial Cord 
Switch - 4 position - FM, AM, Phono & TV 

Switch Arm Assembly - Pilot Light 
Transformer - Speaker - Output 
Transformer - Sound Discriminator - Primary 
Transformer - Sound Discriminator - Secondary 
Transformer - Vertical oscillator 
Transformer - IF Sound - 4.5 Mc. 
Transformer Horizontal Discriminator 
Transformer - Heater Isolation 
Transformer - IF Interstage 
Transformer - IF Bandpass 
Transformer - Vertical Scan 
Transformer - Power 
Transformer & Core Assembly - Horizontal Scan 
Transformer IF # 1 - AM 
Transformer IF #2 - AM 
Transformer IF # 1 - FM 
Transformer IF #2 - FM 
Transformer - Discriminator - Primary - FM & 3rd IF AM 
Transformer - IF Discriminator - 
Tube - 5U4G 

Tube - 6AL5 
Tube - 613C5 
Tube - 6AU6 
Tube - 6BA6 
Tube - 6BF5 
Tube - 6BL7GT 
Tube - 6CB6 
Tube - 6CD6GT 
Tube - 616 
Tube - 6L6G 
Tube - 6T8 
Tube - 6W4GT 
Tube - 7F8 
Tube - 12AU7 
Tube - 12AX7 
Tube - 5642 
Tube - 17BP4A 
Tuner Unit 
Yoke - Deflection 

CHASSIS 1-357 C01 
code C01, R183 and R192 have been changed in value as follows: 

to 
to 

SERVICE 
PART NUMBER 

181-0105 
181-0125 

7160B, Ch. 1-357 

DESCRIPTION  

Resistor - 1.0 Megohm - 1/2 W. 
Resistor - 1.2 Megohm - 1/2 W. 
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-C1.2 
T.000. 

PARTS CODING 

RF TUNER CI- C49, RI- R49 

SOUND SECTION CI00 -C125, R100 - 4126 

VIDEO IF SECTION C126 -C154, 4127 - R162 

LV.POWER SUPPLY C155 - C167, 4163- R175 

SYNC. SEPARATOR El VERT. SWEEP SECTION C168 -C191,4176 - R214 

NOR. SWEEP IN +I v. SUPPLY SECTION C192 - C225, 4215 - R250 
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MOIL 1110/1 

ADDITION OF CHASSIS 1-274, MODEL 5150M 

GENERAL DESCRIPTION 

Chassis 1-274, Model 5150M, is a direct viewing 
television, radio, and record changer combina-
tion providing reception of all 12 commercial 
television channels, standard broadcast band, 
and frequency modulation band. The television 
picture is reproduced on a 19 inch electromag-
netically deflected tetrode type black face picture 

tube. 

MODEL 51 
Ch. 1-27 

SPECIFICATIONS 

CabinetDimensions (inches) Width Height Depth 

Weight (pounds) 
40.4 40 24.6 
Net Gross 

185 21F 

The 1-274 chassis, Model 5150M, very closely 
resembles the 1-357 chassis, Models 7150M and 
7160B, whose technical service data appears in 
Bulletin 9-13. Circuitwise, these chassis are 
similar except for the mechanical and electrical 
changes necessary to accommodate the 19 inch 
picture tube. Servicing data for the 1-274 is the 
same as for the 1-357 other than the following: 

Picture Tube Replacement 

To remove the picture tube from the chassis, 
remove the picture tube socket, high voltage 
anode connector, and ion trap magnet. Loosen 
the # 10-32 bolt on the holddown strap at the 
upper right of the tube. Remove holddown 
strap. Pull the tube braces away from the 
sides of the tube. Lift the tube clear of the 
front edge of the chassis and move it forward 
gently until the tube base is clear of the focus 
magnet and yoke. The plastic rim around the 
face of the tube may then be removed. 

To replace the picture tube reverse the re-
moval procedure being careful not to force the 

tube if the neck binds. There is no specific 
angle of rotation for the picture tube. The 
yellow lead of the picture tube socket cable 
must be dressed away from the remainder of 
the picture tube leads and high voltage box. 
The high voltage anode connector should be 
positioned in the lower left hand corner and 
the gap in the plastic rim should be positioned 
in the lower right hand corner. Be sure the 
plastic rim is in place before replacing the 
tube and that the tube is properly placed be-
fore tightening the holddoi.vn strap. Note: There 
is no specific angle of rotation for the initial 
setting of the ion trap. 
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REPAIR PARTS LIST 

SERVICE 
PART NO. 

196-0013 
400-0006 
160- 143 50 
154-0003 
760-0009 
710-0005 
716-0102 
181-0224 
486-0001 
642-0005G 
323-0004 
181-01845 
181-0105 
181-0125 
181-01255 

CHASSIS 1-274 COI, CO2 

Under code CO1 the values of the following 
resistors have been changed: 

R148 from 39,000 Ohm to 180,000 Ohm 
R149 from 270,000 Ohm to 1.2 Megohm 
R186 from 2.2 Megohm to 1.2 Megohm 
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FIGURE 21 - R. F. TUNER SCHEMATIC FOR 1-274 TV CHASSIS 
NOTE 

I SWITCH SECTIONS 1-4 ARE PARTS OF A TWO POSITION SLIDE SWITCH. SWITCH SHOWN IN POSITION FOR 
HI BAND RECEPTION ARROW INDICATES SWITCH DIRECTION FOR LO TV RECEPTION. 
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DESCRIPTION 

Anode Connector and Lead Assembly 
Beam Bender 
Capacitor - Molded Paper - . 0005 Mfd. - 10,000 V. 
Control - Brightness and Volume 
Cover - Interlock Assembly 
Glass - Picture Window - 19" 
Mask - 19" Round Tube 
Resisto - 220,000 Ohm - 1/2 W. 
Ring - Insulator - 19" Metal Tube 
Tube - 19AP4A 
Tuner Unit 
Resistor - i80,000 Ohm - 1/2 W. 
Resistor - 1.0 Megohm - 1/2 W. 
Resistor - 1.2 Megohm - 1/2 W. 
Resistor - 1.2 Megohm - 1/2 W. 

Under code CO2 the values of the following 

resistors have been changed: 
R183 from 2.2 Megohm to 1.0 Megohm 
R192 from 1.5 Megohm to 1.2 Megohm 

The Repair Parts List information covering 
these revised values is as follows: 
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T3A,TV & FM TUNER 
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4.7K 

c 10 
100 

C9 
..5 5 TO 3 

R4 
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The alignment of Models 1930,1930D 
and 1531-1631 are similar to the 
RCP 630 t ype of chassis, except for 
the following modifications: 
1-Remove V132 ( 6AU6 A(iC control 
tube) and also V115 ( ()Pijó first 
Video amplifier). 
2-Appl-T -3 volts bias to the AGC 
line, ( i.e., junction of P125, 
C122, end C230). 
3-Proceed as per * nsLructions for 
RCA 630 or RTS30. 
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OTHERWISE NOTED 

DIRECTION OF ARROWS AT CONTROLS 
INDICATE CLOCKWISE ROTATION 

ALL VOLTAGES MEASURED WITH VOLT-
OHMYST AND WITH PICTURE AT 

MIN VOLTAGES SHOULD HOLD WITHIN 
± 20% WITH 117 V A-C SUPPLY 
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 I 
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ALL He.51)1ANCY VALUES 

'4,AL',JAC," VALUES 
at (0474 0, 

orntewl.SE 

000. 

.17es 

.íz-/ h-c7.r,;fc,s " I0 cie 
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CAPACITANCE VALUES /N MMFD UNLESS 07WERW/SE NOTEOp 
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"OTAT/O/V. 
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MODEL W30 

with keyed A G C 

SERIES"D" STARTING WITH NO. 01240 

F 1004 R-3 

£/9/ 

50440 
TRAP 

TOF 
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TROUBLESHOOTING  2 

SERVICE DATA FOR THE TELEQUIP TELEVISION RECEIVERS  

ELECTRICAL SPECIFICATIONS  

105-125 Volts 60 Cycle AC only 200 Watts 

RF FREQUENCY RANGE  

Channels 2-131 54-88 MC and 174-216 MC. 

IF FREQUENCY  

Video Carrier - 26.1 MC 
Audio Carrier - 21.6 MC 

Interoarrier Audio Beat 

TUBE COMPLEMENT  

- 4.5 MC 

TV 138, 238, or 279 Tuners 
vi-645 - RF Amplifier 

V2- 6J6 - Mixer osoillator 

Chassis 14r, 16T, 19T, 14rR, 
16TR, and 19TR 

V4-6AU6 - IF Amplifier 
16-6AU6 - IF Amplifier 
V6-6AU6 - IF Amplifier 

V7-64,5 - Video Deteotor and AGC 
1/8-6Au6 - Video Amplifier 

V9-12AU7 - Sync Clipper - DC Restorer 
V10-6AU6 - Ratio Detector Driver 

V11- 6T8 - Ratio Deteotor, First Audio 
V12«.6AQ5 - Audio Output 

V13- 6J5 - Vertical Blooking Caoillator 

V14-6SN7 - Horizontal Oscillator and AFC 
v13- 6B36 - Horizontal Output 
V16-5U4 - Damper 

V17- 1B3 - Hie; Voltage Reotifier 
V18...5U4 - Law Voltage Reotifier 
V19-Kinesoops 
V3- 6V6 Vertioal Output 

KINESCOPE INSTALLATION  

1. Remove the knobs. 

2. Remove the four chassis retaining sorews 

3. Remove the chassis from the oabinet. 

4. Loosen the strap holding bracket screws, 
and the bous coil wing nut. 

Chassis 12TR 

V4-6AU6 - IF Amplifier 

15-6Au6 - IF Amplifier 
v6-6Au6 - IF Amplifier 
V7...6A1,5 - Video Detector and AGC 
v8-6Au6 - Video Amplifier 

V9-12AU7 - Syno Clipper - DC Restorer 
V10..6AU6 - Ratio Deteotor Driver 
1111-6T8 - Ratio Deteotor, First Audio 

V12-645 - Audio Output 

V13- 63N7 Vertical Blooking Oscillator 
and Output 

V14-6SN7 - Horizontal Osoillator and AFC 
V1.5- 613G6 - Horizontal Output 
V16-5U4 - Damper 

V17-1B3 - High Voltage Reotifier 

V18- 5U4 - Low Voltage Rectifier 
V19-Kinesoope 

from the bottom of the cabinet. 

the yoke mounting hood sorews, 

5. Insert the kinescope with the high voltage conneot ;map toward the power transformer. 
6. Insert the high voltage oonnector. 
7. Plane the kinescope strapping over the tube and tighten. 

8. Tighten the yoke mounting hood screws such that the rubber bumpers are tight 
against the kinescope. 

9. Put on the ion trap, attaoh the kinescope sooket, and proceed with the 

adjustments as given below. 

ION TRAP ADJUSTMENTS  

The ion trap magnet should be approximately over the ion trap flags. Rotate 
the ion trap slightly and move it back and forth until a full raster is obtained. 
Adjust the ion trap in this manner for greatest brilliance. 

FOCUS COIL ADJUSTMENT  

Rotate the focus coil on its vertical and horizontal axis until a full raster 
is visible. 

CENTERING 

Centering is accomplished both vertioally and horizontally by careful manipulation 

of the foous ooil. This may be better aoomplished by noting that the raster 
moves at right angles to the direction that the focus coil points. The deflec-
tion yoke should be as far forward as possible. 

DEFLECTION YOKE ADJUSTMENT  

Adjust the picture to the proper horizontal plane by loosening the deflection 
yoke wing nut and notating the yoke. 

SWEEP AUGMENT  

VERTICAL; Set the height and linearity controls to approximately full clock-
wise position, and slowly rotate the vertical hold control until the picture 
looks vertically. After the picture is looked, adjust the height control for 

the proper vertical soan, and the linearity control for proper picture sym-

metry. Adjustment of any of these three controls may require readjustment 
of one or both of the other controls. 

HORIZONTAL OSCILLATOR ALIGNMENT CHECK: Allow five minutes for the receiver 
to warm up. Turn the horizontal hold control fully clockwise; then fully 

counter-olookwise. The picture should remain looked exoept at the fully 
clockwise position. With the horizontal hold control fully counterclockwise, 
momentarily remove the signal by switching to another channel and back again. 

The picture should then be out of look. As the hold control is turned slowly 
olookwise, the number of diagonal bars on the picture tube soreen will reduce 

to four or five. At this point more rotation should pull the picture into 
look. 

HORIZONTAL OSCILLATOR ALIGNMENT; If the above conditions do not 000ur, set 

the horizontal hold control fully clockwise, set the horizontal locking range 

trimmer to approximately three turna of maximum tightness. Tune to the 
station. Turn the horizontal control until the picture pulls into look. It 
may be necessary to alternately readjust the horizontal looking range trimmer 

so that the picture reduces to four or five bars before pulling into look. 
Repeat the horizontal alignment °neck. 

HORIZONTAL LINEARITY: Adjust the horizontal drive control so that there is no 

excessive scan. Adjust the horizontal linearity control for the best horizontal 
linearity. 

CHASSIS 12TH, 14T, lieR 

16T, 16TR, 19T, 19TR 
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TROUBLESHOOTING 

1. No raster. 
(a) Improperly adjusted brightness control. 
(b) Cheok for proper setting of the ion trap. 
(c) No high voltage. Cheok 613G6 ( V15). 1B3 ( V17). 54 ( V16) tubes, 

and the high voltage oirouit components. Cheok the A fuse, and 

the 400 MMF ooupling oondenser at the grid of the 6/106. 

(d) No " B" supply. 
(e) Defective horizontal ozoillator and AFC tube 6SN7 ( V14) or oirouit 

oomponents. 
(f) Defective kinesoope or kinescope oirouit. 

2. No video. 
(a) Cheok IF and RF oirouits and tubes. Cheok video ooupling circuit 

to kinescope. 

3. No sound. 
(a) Check IF and RF circuits and tubes. Cheok 6AU6 ( V10), 6T8 ( V11), 

6AQ5 ( VI2), and the speaker and oonneotions. 

4. Raster too small horizontally. 
(a) Improper horizontal drive adjustment. 

(b) Line voltage too low. 
(o) Replace 6BG6 ( V15). 

(d) Replace 6SN7 ( V14). 
(e) Low supply. Cheok 5U4 ( V18), and for shorts. 
(f) Check .2 mfd isolating condenser of the horizontal deflection coils 

for open. 
(g) Check the flybaok transformer and the yoke. 

5. Vertical uttering. 
(a) Reset vertioal hold for the least jitter. 

(h) Replace 6SN7 or 6J5 ( 1113), vertical blocking oscillator. 
(o) Replace 12AU7 ( V9) syno clipper. 
(d) Cneok sync olipper for proper clipping. 

6. Lack of height. 
(a) Replace 6SN7 or 6J5 ( V13) vertical blooking oscillator. 

(h) Replace 6v6 ( v3) Vertical output tube. 
(o) Cheok "B" supply. 
(d) Cheok blocking oscillator transformer for short or open. 

(e) Check integrating oirouit for short. 
(f) Check oathode oapaoitor (100mfd) for open. 
(g) Cheok vertical defleotion coil, 

7. Elimination of Audio Buzz 

(a) Set the fine tuning oontrol properly. 
(b) Set the oontrast oontrol for a normal contrast. 

(o) Readjust the tuning slug on top of the ratio detector trans-
former ( T8) for minimum buzz and maximum audio signal. 

(d) Replace 6T8 ( V11) and retune T8. 

(e) Readjust the RF osoillator tuning slug for any particular station 

oonoerned. 

8. Station not tuning properly. 
(a) Remove the channel marker plate. 

(b) Retune the RF Oscillator tuning slug for the ohannel comerned. 
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400 

0 
F o 

22 K 4  
0 

 I l 4 id   > 

200 00Z14 

100 

5 

6BG6 

05M 

25 MF 

&e I o 

T 4 

  I  B3 

5U4 

T 3 

117 1/4 A 
H LI EARI' Y 

035 MF 05 MF 

IF AND RF ALIGNMENT PROCEDURE 
4400 

2700 

4340V 
TEST EQUIPMENT SIGNAL GENERATOR: 

The following test equipment is necessary for proper alignment of the TELEQUIP 
receiver: 
RF SWEEP GENERATOR: 

18 - 30 MC range 
50 - 90 MC range 
170 - 225 MC range 

10 MC sweep width 
10 MC sweep width 
10 MC sweep width 

OUTPUT IMPEDANCE: 300 Ohm» balanced to ground for RF ranges. 

OUTPUT VOLTAGE: Adjustable 

MARKER GENERATOR: 

18 - 30 MC frequenoy range 

50 - 90 MC frequency range 
170 - 225 MC frequency range 

soo ----71 ;AXerTev 
.25HMI 

56 

74 

»curate signal generator, range 30-225 MC with calibrated output attenuator 
and low impedance output. 

OSCILLOSCOPE: Standard oscilloscope with wide band vertioal defleetion. 

VOLTMETER: Vaouum tube voltmeter or 20.000 ohms per voltmeter preferably 
with a zero center low voltage soale. 

IF AMPLIFIER ALIGNUENT: 

1. Remove one seotion of oscillator mixer coil (6 terminal) from turret to 
this position. 

2. Connect 10 IC resister and 500 MMF mioa capaoltor between pin 7 of 6A45 
and ground. 

CHASSIS 12TR, 14T, 14TR 
16T, 16TR, 19T, 19TH 
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SWEEP CIRCUITS FOR 

CHASSIS 14 TR, I6TR , I9TR 

SYNC 
INPUT 

117 V AC 

22 K 8200 8200 

.002 

/ - 120V 

40 MF 

270 I 

150 

SYNC 
INPUT 

o 

O / 

H LOCK 

6J5 

MF .002 MF 

T15 

SK 

HORIZ. HOLD 

88 K SO K 

.002 MF 

MF 

VERT 

HOLD (̀I 

6S N7 

2 2 M 

o 

o 
01 

MF 

6SN7 

21 15 

100 MF 

VERT 
LINEARITY 

4.7 220 K 

75K ISOK 
 V\AA/  

200 

4 400 

3. Conneot voltmeter (3 volt scale) between junction of 10 K and 500 ILMF and 
chassis ground. 

4. with TV 138 tuner, oonneot signal generator hot side to point # 9, loop on 
top of the tuner chassis, ground side to chassis ground. With TV 100 tuner 

disoonreot 100 MF coupling condenser for grid of 6AU6-V2 mixer tube from 

switch and connect hot side of signal generator to 100 MMF. 

5. Set signal generator frequency for 25.3 mc unmodulated, adjust second and 

fourth IF coil for maximum deflection on the voltmeter. 

6. Set signal generator frequency for 23.1 MC unmodulated, adjust L9 and 3rd 

IF for maximum deflection on the voltmeter. 

7. Disoonneot signal generator and connect sweep generator between point D 

and ground. Set sweep to IF band 20-30 LiC. 

8. Disoonneot voltmeter and connect input of scope between junction of 10 K 

and 500 MF and ground. 

9. Loosely oouple the marker generator to the high side of the sweep generator. 
10. To avoid distortion it is important to keep the sweep generator and marker 

generator outputs as low as possible. 

11. Cheok the response ourve obtained against the ideal overall IF response 

curve and retouch the IF coils as required. 

12. It is important that the marker pips be in the proper location as shown 

on the ideal response curve. 

6BG6 

1.400 

100 

002 MF 

2700 
,VVVV-

T 2 

ALL CAPACITY VALUES IN 

MICRO-MICROFARADS EXCEPT 

AS NOTED 

RESISTANCE VALUE IN OHMS. 

T 14 

 _EL  IB3 

8 

Yv4A 

- 120 V 4 350 V 

CHASSIS 12TR, 14T, 14TR 
16T, 16Th, 19T, 19TR 

470K 12 KV 

.251 MF 

4.5 utc AUDIO IF ALIGNMENT 

T14 

1. The accuracy of the signal generator used in this alignment should be 

within 1 kilocycle. If this quality signal generator is not available, 

it is recommended that touch-up of the zero setting adjustment be made, 

using a television station signal rather than the 4.5 MC signal frcm 
the signal generator. 

2. Set the frequency of the signal generator at 4,5 Mc unmodulated e 

3. Connect hot side signal generator through a 001 condenser to the grid of 
6AU6 video amplifier, ground side to chassis ground. 

4. Connect 2-12K resistors across ratio detector as shown on schematic. 

5. Connect voltmeter across ( A) and tune T13 and bottom slug of T8 for maximum 
reading. 

t,
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9
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9
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6. Connect voltmeter using 3V zero center soale across ( B) and tune top slug of 
T8 for a zero point. A correct zero oenter point is between a positive and 

negative maximum point. 

7. Retouch, if necessary, as outlined in 1 above. 

TV 138 RF TUNER ALIGNENT REQUIREMENTS 

With normal use or operating conditions, tuner alignment is seldom neoessary. 

The RF mixer coils have been designed for stable band pass operation, and 

under normal operating conditions will seldom need realignment. The high 
frequenoy osoillator coils may require some slight readjustment, if the 

oscillator mixer tube has been replaoed. 

RF and mixer ooils are self tuned by distributed and tube oapaoities. Sinoe 

the tuner features replaceable ohannel snap-in ooil, individual RF and mixer 
ooil adjustments are not provided. Overall adjustment oovering all ohannels 

oan be made with capacitors C2, C3, and 07. These adjustments should be made 

on a higher ohannel, preferably channel 12. 

TuRRET SWITCH SETTING SELECTS 
COLS FOR CHANNEL DESIRED 

300 OHM L I 
0- 0 ' 

6AG 5 
RF AMP. 

5-3 

IL 120 

.5-3 

--HI  001 MF 

1L6 

— 1 

TV 138 TUNER 

100 

6 J 6 
osc- MIXER 

o 

N ft 

10 

L5 

 11'  
I 

L8 

Il 

3 - 5 

BLACK ni_AmEiii. 

LI 

10 120 

TV 138 RF AMPLIFIER ALIGNMENT 

RF MIXER ALIGNMENT: 

1. Conneot sweep generator to antenna terminals. 

2. Loosely couple marker generator to antenna terminals. Marker 

output should be kept at a minimum, such that the marker pips 
barely visible. 

generator 

are just 

3. Connect osoillosoope through a 10,000 ohm resistor to point 9, the loop on 
top of the tuner chassis. 

Step Marker Gen. 

Freq. MC  

1 205.2,5 
209.75 

2 211.25 

215,75 

Sweep Generator 

Frequency 

Sweeping Channel 
12 

13 

3 199.25 
201.75 

11 

4 193.25 
197.75 

10 

5 187.25 
191.75 

9 

6 181.25 
185.75 

8 

7 175.25 
179.75 

7 

8 83. 25 
87,75 

6 

T 9 

COI MF 
7 

RED B4 
GREEN AGC 

77.25 
81.75 

.5 

I-

10 a. 

cc 

11 

67.2,5 
71.7.5 

61.25 
65.75 

4 

3 

12 55.25 
39.75 

2 

Adjustment 

Cheok for ourve resembling RF 
response curve. If neoessary, 
adjust C2. C3. and_, C7 an required.  

Check ohannel for ourve resembling 
RF response curve shown below. In 

general, the adjustment performed 
in step 1 is suffioient to give 

satisfaotory response ourves on all 

ohannels. However, if reasonable 

alignment is not obtained on a 
partioular ohannel, ( a) oheok to 

see that coils have not been inter-
mixed, or ( b) try replacing a pair 

of coils for that particular ohannel, 
or ( o) repeat step 1 for this par-

tioular weak ohannel as a oompromise 
adjustment to favor this ohannel. If 

a oompromise adjustment is made, 
other ohannels should be checked to 

see that they have not been appre-
ciably affected. 

CHASSIS 12TH, 14T, 14TR 
16T, 16TH, 19T, 19TR  
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TV 138 E. F. OSCILLATOR ALIGNENT 

1. Connect sweep generator to antenna terminals. 

2. Loosely coule marker generator to antenna terminal. 

3. Connect oscilloscope between funotion of 10 K and 500 MF network and ground. 
4. Set vernier control to the center of its range. 

5. Use a non-metallic screwdriver for all H.F. oscillator adjustments. 

HIGH FREQUENCY ALIGWMENT 

Step Marker Generator Sweep Generator Adjustment 

Frequency (MC) Frequency 

1 Before aligning the HF oscillator, 
check the IF response curve. 

Retouch if necessary.  

2 211.2,5 Sweeping Cheok to see if the video carrier 

215.75 Channel 13 marker appears at the 50% point on 

the response curve when the sharp 

tuning control is tuned to the 

center of its range. If adjust-

ment is needed, oheok to see if 

the misalignment is apparent on 

channel 13 only, or also exists 

on all ohannels. If overall 
adjustment is needed, adjust C10; 

otherwise Al2.  

3 205.25 
209,75 

4 199.25 
203.75 

12 

5 193.23 
  197,75 
6 187.25 

191.75  
181.23 
185.75 

11 

10 

9 

8 

a 175.25 
179.75 

9 83.25 6 

87.75 
10 77.25 5 

81.7_5 

11 67.23 

71.75 
4 

12 61.2,5 

65.75 
3 

13 55.25 2 

_59 . 75 

Check all channels individually 

for pro2er marker location; if 
overall adjustment has been made, 

it may not be necessary to make any 
further adjustments. If necessary, 

however, make individual HF osoil-, 
lator adjustments (A 12 to A23) for 

individual channels. 

T 1 
957.. 857; 

21.6 MC 

22 MC 

30 MA4-

24.8 MC 1- 50% 

 3.2MC  
26.1 MC 

4.5MC  

IDEAL IF RESPONSE CURVE 

SOUND CARRIER VIDEO CARRIER 
MARKER MARKER 

VIDEO CARRIER 
MARKER 

SOUND 
CARRIER MARKE 

RF RESPONSE CURVE 

CHASSIS 1 2T=1,77--e-_TRZI 

3_6T, 16TH, 19T, 19TH 1:1 

G) 
rn 

0) 

DIP SHOULD NOT 
EXCEED 307. OF 

I TOTAL HEIGHT 

1 
95% 

OVERALL RF MIXER AND IF 
RESPONSE CURVE 

o 

7.1 
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TUNER 
INPUT g 

5K 

AGC 

4 140 

6AU6 

o 

o 

o 

5 MF 

T 7 

6AU6 

1.5 M 
 \NV' 

 T. 

6AU6 6AL5 6AU6 1" 

T 10 

7 19 4. 
4700 

22K 

2 

.05MF 

2 MF 

112 

15 

T 13 

6AU6 

A 

T 8 

o 
o 

ALL CAPACITY VALUES IN MICRO - MICROFARADS 
EXCEPT AS NOTED. 
RESISTANCE VALUES IN 01:IMS. 

1/2 6T8 1/2 6T8 

4 F-
+ 

.01 MF 

47K 

o 

5K 8 / 

N. 
7 

.05 
MF 
7 

6AQ5 

AA 

117 VOLTS 
AC ONLY 
200 WATTS 

CAA 
70 ALL 6.3 FILAMENTS 

EXCEPT AS NOTED 
1  

T 1 

CJohn F. Rider 

5U4 

2700 
FOCUS 

40 MF 40 MF 40 MF 

e 

00 

T 6 

.05 MF 

I2AU7 

.05 MF 

KINESCOPE 

10 

HOR1Z FICLD 
68 K 50K 75 K I ,..\4;\>.A.,< 

.05 MF 

40 .002 ke 

o gç> 
FloRiz.le---,e co 
LOCK d, • 

.2 
o 
o 

o 

6SN7 

\ 2.2 m 
— V v\4- - - 

o 

/ 200 

116 

.01 MF 

22K 

20 

22K 8200 8200 

002 MF 00 MF 005 

115 

MF 

6J5 6SN7 

005 

VERT. 
HOLD 00 K 

8 

SKIF MF 

100K 

36 

VERT. 8 
unEARrren 

T 2 

100 MF 

40 MF 
220K 47 

100 

o 
o 

HORt2 
DRIVE 

100 

2 

6BG6 

+ 400 

.05 F 

o 

ne 

T 8 

SCHEMATIC FOR CHASSIS xtI6 T 14T,8n 19T 

IB3 

II 

o 

470K 12 KV 
TO KINESCOPE 

500 
5U4 . 2 MF 

It 125 

HORIZ. 
.11 !MF  LINEARITY 

V4 A 250V 
T 17 

-155-35MF  MF 

2 00 

6 

OK 47 

114 

CHASSIS 14T, 
16T 1 T L

-
9
 
3
0
V
d
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CH 1e, 16T, 19T, Reve, 

6AU6 6AU6 6AU6 6AL 5 

TUNER 
INPUT 

5K 
5 K N - 0 CO 

CO 

AGC 

+ 155 V 
VV\A"  

25 MF 

T 7 

L5 M 

To 

T 7 

o 
o 

o 

5 
7 

T 7 

T 10 

T9 4.7 
  4700 

6AU6 T" 

22K 

2 

.05 fik-1 

7 

O 
t ) 

2 MF 

T 12 

 1 

.05 MF 

N 

2 

.2 MF 
N 

I 2AU 7 

.05MF 

8 KINESCOPE 

1.5 

6AU6 

T 13 

N 
co 

o< 
2 

T 8 

ALL CAPACITY VALUES IN MICRO - MICROFARADS 
EXCEPT AS NOTED. 
RESISTANCE VALUES IN OHMS. 

3 

1/2 6T8 1/2 6T8 

4 MF-
--+ 

270 47 K 
n 

07F.IF 

5K 8 / 

7 

6AQ5 

.05 

o 

6 01 

2 

A A 100 

117 VOLTS 
AC CNLY 
200 WATTS 

- A 

.A 

FETO ALL 6 3 FILAMENTS -XCEPT AS NOTED 

5U4 
TI 

 • y 

5H 

o 

40 

2700 

MF 

FOCUS 
270 C .Z 

40 MF 40 MF 40 MF 

T 6 

HOR1Z HOLD 
68 K 50K 75 K I ;e\1;"\% 

.05 MF 

I 0 .002 MF 

o 
HOR1Z 
LOCK ' 

I it 
yç 
0: N<, CO 

2 
o 
o 

.02 MF 

6S N7 

\ 22M 

150K 

o 

22K 8200 8200 
- ' \AA v 

.002 MF 00 MF 005 

6J5 6SN7 

100K 

T 2 

36 

o VERT. o 
LINEARITY(̀‘¡ 

100 MF 

200 

T 16 

.0IMF 
r - 1 

vW-
22 K 

203r 

40 MF 
—  220K 4.7 

VVV-11  

400 100 

12 
RIVE 

6B06 

+ 400 

MF 

Ib 

T 18 

SCHEMATIC FOR CHASSIS =4'16 T I4T& I9T 

1B3 

T14 

470K 12 KV 
ro KINESCOPE 

  500 
5 U 4 .:MF 

4   6 I 

HORIZ 
LINEARITY 

e V4 A 250V 
_L_- T17   
-7-05MF q(?5MF 

  2700 

T 14 
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PAGE 

ALIGNMENT INSTRUCTIONS . . . 3 
CIRCUIT DESCRIPTION 

INSTALLATION DATA . 2 

PARTS LAYOUT   5 
6 PARTS LIST 

3 

PRODUCTION CHANGES  7, 8 

Model TV-288 

Model TV- 286 

PAGE 

RESISTANCE MEASUREMENTS. • 5 
SCHEMATIC 

SPECIFICATIONS   

TUBE LAYOUT. . . 

  7, 8 

1 
5 

VOLTAGE MEASUREMENTS . . . 5 

Model TV-284 

Model TV-287 

SPECIFICATIONS 

POWER SUPPLY 
105 to 125 V. 60 Cycle A.C. 

POWER CONSUMPTION 
180 Watts 

POWER OUTPUT (AUDIO) 
2 Watts (Undistorted) 

INPUT IMPEDANCE 
72 Ohms Unbalanced 

PICTURE TUBE SIZE 
121/2  inch - TV-284, 287, 288 

16 inch - TV-286 

SPEAKER 
4 x 6 inch Oval PM - Voice Coil 3 Ohms 

DIMENSIONS 
TV-284 - 22" Wide x 20" Deep x 39" High 
TV-286 - 24" Wide x 24" Deep x 40" High 
TV-287 - 21" Wide x 20" Deep x 163/4 " High 
TV-288 - 21" Wide x 201/8" Deep x 161/2 " High 

SHIPPING WEIGHT 
TV-284 - 114 lbs. 
TV-286 - 135 lbs. 
TV-287 - 90 lbs. 
TV-288 - 90 lbs. 

TV286 

TV284 

287 
288 

TUBE COMPLEMENT 

V1 
V2 
V3 
V4 
V5 
V6 
V7 
V8 
V9 
V10 
V11 
V12 

V13 
V14 

V15 
V16 

V17 
V18 
V19 

6J6 

6AG5 
6J6 
6AG5 
6AG5 
6AG5 
6AL5 
6AC7 
6AU6 
6AL5 
6AT6 
6V6-GT 

6AL5 
12AU7 

6C4 
6K6-GT 

6SN7-GT 
613G6-G 

6W4-GT 

R. F. Amplifier 

Mixer 

R. F. Oscillator 

1st Video I. F. Amplifier 

2nd Video I. F. Amplifier 

3rd Video I. F. Amplifier 

Video Detector - A.G.C. 

Video Amplifier 

Ratio Detector Driver 

Ratio Detector 

Audio Amplifier 

Audio Output 

D.C. Restorer-Limiter 

Sync Separator 

Vertical Oscillator and Discharge 

Vertical Output 

Horizontal Oscillator and Sync Guide 

Horizontal Output 

Horizontal Damper 

V20 
V21 

V22 
V23 

1 B3-GT 

163-GT 
5U4-G 
16AP4 

High Voltage Rectifier 

High Voltage Rectifier 

Power Rectifier 

Picture Tube ( 16") 

V20 
V21 
V22 

1B3GT 
5U4G 
12L P4 

High Voltage Rec. 

Power Rectifier 

Picture Tube ( 121/2") 

FREQUENCY CHART 

CHANNEL FREQUENCY 
PICTURE 

FREQUENCY 
SOUND 

FREQUENCY 
RF OSCILLATOR 
FREQUENCY 

2 
3 
4 

6 
7 
8 
9 

10 
11 
12 
13 

54-60 
60-66 
66-72 
76-82 
82-88 
174-180 
180-186 
186-192 
192-198 
198-204 
204-210 
210-216 

55.25 
61.25 
67.25 
77.25 
83.25 
175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

59.75 
65.75 
71.75 
81.75 
87.75 
179.75 
185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

92.55 
98.55 

104.55 
114.55 
120.55 
212.55 
218.55 
224.55 
230.55 
236.55 
242.55 
248.55 

MODELS TV-284, TV-287, 

TV-288, Ch. TT; TV-286, 
Ch. TH, TJ, Rev. 
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INSTALLATION 

WARNING 

This receiver is designed for use on 105 to 125 Volt 

60 cycle AC only. Do not connect to Direct Current 

(DC) power supply. If in doubt, check your local 

power supply company. 

GENERAL — For best results this Tele-tone receiver 

should be installed by a competent television service-

man who is properly equipped to make necessary ad-

justments to the receiver and determine the most suit-

able type of antenna installation. 

OUTDOOR ANTENNA — For best results with your 

Tele-tone Television Receiver an outdoor antenna is 

recommended. In areas where both Low (Channels 2 

to 6) and High ( channels 7 to 13) are received a 

separate antenna should be used for each band. 

In areas where both high band and low band recep-

tion is available, these antennas may be used in the 

form of a stacked array. 

Where a stacked array is used, it may prove advan-

tageous in some locations to connect separate down 

leads from each antenna and connect a suitable switch 

at the receiver as shown in figure 1. 

FIG. I 

HIGH FREQ. 
ANT. 

 o 

LO-FREQ. 
ANT. 

TO RECEIVER 

INDOOR ANTENNA — Indoor antennas, although ac-

ceptable in many cases, are subject to many disturbing 

factors. For example; viewers approaching the antenna, 

electrical appliances within the home, defective light-

ing fixtures, etc., all of which will affect the receiver 

where an indoor antenna is used and would probably 

be eliminated with an outdoor installation. However, 

in cases where an indoor antenna is acceptable, or be-

comes a necessity because of local restrictions, etc., 

we recommend the adjustable type indoor antenna. 

TRANSMISSION LINE — In non-critical locations, sat-

isfactory results may be obtained with a 300 ohm down 

lead connected directly to the receiver antenna termi-

nals. In more critical locations ( insufficient signal) in-

creased pick-up may be obtained by using the 300 ohm 

down lead in conjunction with a suitable matching 

transformer at the receiver. ( See figure 2). In unusually 

noisy locations considerably improved performance 

may be obtained by the use of 72 ohm co-axial trans-

mission line. 

300 
OHM 
LINE 

TO 
SET 

60 .0F 72 OHM 

CO-AXIAL CABLE 

RG59U 

ANTENNA MATCHING TRANSFORMER 

FIG. 2 

NOTE: — When using 72 ohm co-axial down lead, it is 

important that its outer lead be connected to the shield 

side of the receiver transmission lino Check antenna 

terminal connections to determine shield side. 

CONTROL FUNCTIONS 

RECEIVER FRONT PANEL CONTROLS 

ON-OFF 
VOLUME 

FIG. 3 

VERTICAL 
HORIZONTAL 

PICTURE 
BRIGHTNES 

• 

FINE TUNING 
STATION SELECTOR 

CONTROLS IDENTICAL ON 

MODELS TV-284, 286, 287, 288 

VOLUME — ON — OFF — The volume control is an 

audio control only and has no effect on the picture. It 

is connected in the grid circuit of the audio amplifier 

(V-11). The power on and off switch is combined with 

the volume control. 

HORIZONTAL HOLD — The Horizontal Sweep Oscil-

lator uses Automatic Frequency control. As a result the 

Horizontal Hold Control will only be used if the picture 

should resolve into a series of heavy, oblique, black 

and white lines. A slight readjustment of the knob will 

then cause the picture to correct itself. 

VERTICAL HOLD — The vertical hold control should 

be adjusted in the event of picture roll. Slight readjust-

ment will cause the picture to lock vertically. It is found 

in the grid circuit of the vertical oscillator (V-15). 

PICTURE — This control is primarily a picture control. 

It operates in the cathode circuit of the video amplifier. 

It controls the picture strength by varying the gain of 

this stage. 

BRIGHTNESS — This control operates by varying the 

DC potential on the cathode of the Kinescope. 
STATION SELECTOR — The (inner) bar knob of this 

control will operate the station selector. The (outer) 
circular knob will activate the Fine Tuning control 

which is a vernier adjustment of th t RF oscillator. 

RECEIVER REAR CHASSIS CONTROLS 
WIDTH — The Horizontal Sweep is determined by the 

current flowing through the Horizontal Yoke Coil. The 

current through this coil (L23) is controlled by Width 

Control (L21) which is a variable reactor having the 

effect of changing the turns ratio of this winding of the 

Horizontal Output and H.V. Transformer (T6). This is 

a screwdriver adjustment. 

MODELS TV-2 
TV-288, Ch. 
Ch. TH, TJ, 

RECEIVER REAR CHASSIS 

84, TV-287, 
TT; TV-286, 
Rev. 

CONTROLS 

NOR 
LI N. 
COIL 

\ NOR FREQ. 
...'10 

NOR DRI V E 

NOR LOCK. JD 
RANGE 

VERT FOCUS LIN 
SIZE VERT. 

WIDTH HOR 
LIN CONTROL 
(TV- 296) 
ONLY 

FIG. 4 

HORIZONTAL LINEARITY — Horizontal linearity in all 

models is controlled by a coil (Horizontal Linearity 

Coil), and in Model 286 by a potentiometer in addi-

tion (Horizontal Linearity Control). Both controls are 

located at the lower right rear of the chassis (see 

Fig. 4) and operate in the Horizontal Output Stage of 

the receiver. For complete adjustment data see page 8. 

HEIGHT — This control is a voltage dropping rheostat 

operating in the plate circuit of the Vertical Sweep Os-

sillator first half (V-15). It changes the voltage delivered 
to the Vertical Amplifier (V-16) feeding current to trans-

former coupled Vertical Yoke Coil (L-19). Since changes 

in height will affect picture linearity, this Height Con-

trol must be adjusted in conjunction with Vertical Lin-

earity Control. 

VERTICAL LINEARITY CONTROL — This is a variable 

resistor control (R70) in the cathode of the Vertical Out-

put Tube (V-16) which changes the plate current curve 

of the tube thus affecting the linearity of the Vertical 

Sweep Wave form. To be adjusted as height control 

is adjusted. 

FOCUS CONTROL — This is a Variable Resistor (R64) 

which varies the current through focus coil (L18). 

HORIZONTAL AND VERTICAL CENTERING — Center-

ing of the picture area is accomplished in this receiver 
by finding that position for the focus coil in the horizon-

tal and vertical planes that produces this result. The 

focus coil bracket is arranged so that if the four hexa-
gon-head screws are loosened it can be shifted up and 

down and from side to side enabling the centering po-

sition to be found by trial. The four hexagon-head 

adjusting screws shown in figure ( 10) should be tight-

ened to hold the coil firmly. 

•■I 
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BRIEF CIRCUIT ANALYSIS 
The Tele-tone Television Receiver Models TV-284, 286. 
287, 288 uses the Inter-Carrier sound system. In this 
system the RF section of the receiver receives both the 
picture and sound carriers which are converted by 
mixer (V-2) into the IF. This IF is fed through a single 
IF channel. The sound signals are separated at the 
video amplifier (V-8) and fed through a 4.5 Megacycle 
Trap into a Ratio Detector Driver (V-9) and to the Ratio 
Detector (V-10). 
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TUNER - The tuner in this model covers 12 channels 
(2 to 13 inclusive). The local oscillator is tuned to the 
high side on all channels and is adjusted to provide a 
picture I.F. of 37.3 Mc and a sound I.F. of 32.8 Mc. 

The tuning inductance for channel 2 is across the oscil-
lator at all times. The tuning inductances for channels 
3 to 13 respectively is shunted across the channel 2 
inductance as these channels are selected. 

In aligning the receiver channel 2 must first be adjusted 
and channel 3 to 13 then adjusted. Misalignment of 
channel 2 will detune the other channels. Appreciable 
readjustment of channel 2 may require retuning of 
several low frequency channels. This effect is of less 
importance on channels 7 to 13. Alignment should be 
attempted only after the receiver has been operating 
for 5 minutes. 

R.F. AMPLIFIER - The antenna is fed between ca-
thode and grid of the grounded grid RF amplifier 
( V-1 ), the input circuits of which are untuned. Double 
tuned interstage coupling is used between the plate 
of the RF Amplifier (V-1) and the grid of the mixer 
(V- 2). Mechanically, the series inductances used take 
the form of several individual coils which are cut in or 
out of their respective circuits by means of the band 
switch. These coils will rarely need readjustment. 

MIXER - The output of the RF Amplifier ( V-1 ) and 
the Local Oscillator are condenser fed into the Control 
Grid Mixer Stage (V-2) . This circuit is tuned in much 
the same manner as the output of the RF Amplifier, 
previously decribed. 

OSCILLATOR - The RF Oscillator ( V-3 ) is fairly 
straight-forward in operation. Its main peculiarity pre-
viously mentioned is that the coil for Channel 2 is per-
manently parallel to all other Oscillator coils from 3 to 
13. It is therefore necessary, when aligning the oscil-
lators to ALIGN CHANNEL 2 FIRST and the rest of the 
coils in any order thereafter. They are tuned by brass 

slugs accessible through two slots in the front of the 
receiver chassis. Channel 2 is found at the top of the 

right hand slot and the others follow in regular order 
in a clockwise direction finishing with Channel 13 at 
the top of the left hand slot. 

NOTE: The channel numbers on the escutcheon do 

not correspond to the location of the oscillator coils. 

FIG. 6 

VIDEO IF - Each Video IF transformer has only one 
adjustment, a powdered iron slug accessible from the 
top of the chassis. The Video IF String is stagger tuned 
to two frequencies. The first and third IF transformers 
are tuned to 34.45 Megacycles and the second and 
fourth are tuned to 36.8 Megacycles. The response 
curve is fairly flat topped and should produce a pic-
ture with good definition. 

VIDEO AMPLIFIER - A 6AC7 pentode is used in this 
section of the receiver. The output of the detector is 
directly coupled into the grid (pin 4) and taken off the 
plate (pin 8). It is at this point that the three basic com-
ponents of the received signal are separated and fed to 
their respective circuits. The sound is picked off by the 
Sound-Take-off Trap and sent through the Ratio De-
tector Driver (V-9), the Ratio Detector (V-10) and Audio 
Amplifiers (V-11 and 12) to the speaker. The picture in-
telligence is fed to the grid of the Picture Tube, and 
the sync pulses are fed into the sync sepercrtor and 
from there to the Vertical oscillator and the horizontal 
sync. guide. 

SOUND SYSTEM - The sound Carrier is taken off the 
plate of the Video Amplifier (V-9) by a 4.5 Megacycle 
trap and fed through a Ratio Detector Driver (V-9) to 
the Ratio Detector (V-10), and then to the audio ampli-
fier (V-11), audio output (V-12) and speaker. 

D. C. COMPONENT - D. C. restoration is accom-
plished through the use of one half of a GAI.5 (V- 13A). 
The Voltage developed at the cathode of this tube is 
fed to the grid of the Cathode Ray Tube to maintain 
a constant blanking level and to restore the original 
background illumination. 

SWEEP SYSTEM - VERTICAL - The Vertical Sync 
pulses are fed by an integrating network into the 
Vertical Oscillator (V-15) thereby controlling the oscil-
lator frequency. The output of the oscillator is then 
amplified by the output stage (V-16). The plate of the 
Vertical Output stage is transformer coupled to the 
Vertical windings of thé Deflection Yoke. 

SWEEP SYSTEM - HORIZONTAL - The Horizontal 
Oscillator is essentially of the Blocking Oscillator type. 
The operation of the AFC system depends upon a cor-
recting voltage developed in the control tube when the 

oscillator output and the incoming pulses differ in 
either phase or frequency. The control tube, first sec-
tion (V-17), is maintained at cut-off until such time as 
the sync pulse is either ahead or behind the oscillator, 
(second section V-17), sawtooth peak. When either 
case occurs the control tube develops a voltage which 
is applied as a bias to the oscillator grid and alters the 
oscillator frequency to coincide with the frequency of 
the incoming pulses. The horizontal oscillator trans-
former has an adjustable core which is a coarse control 
of the oscillator frequency. The Horizontal Frequency 
Control (rear) is a fine adjustment in the same sense. 
The front panel Horizontal Hold Control permits slight 
adjustment of the frequency by adjusting the B voltage 
applied to the control tube plate. The Horizontal Lock-
ing range ,control affects the sensitivity of the control 
tube thus varying the range over which the AFC cir-
cuit will function. 

NOTE: Many of the components in the Horizontal 
circuits are of critical value and therefor should only 
be replaced by the exact replacement part. Care 
should also be taken In dressing leads and ports 
when replaced. This can be accomplished by care-
fully noting parts positions before removal. For com-
plete alignment procedure on these circuits see 
page 8. 

A.G.C. - The receiver uses an AGC circuit operating 
on the first 2 IF stages (V-4) (V-5). While it is quite 
effective in most locations, the receiver may overload 
in regions of very high field intensity. The contrast can 
generally be adjusted for a normal picture under such 
conditions but spurious beats, jagged vertical lines 
(i.e. poor resolution) and a "Moire" pattern may ap-
pear. These effects can be eliminated by the use of 
a resistor network of 3 to 10 db attenuation in series 
with the antenna lead at the point where it is connect-
ed to the receiver. 

HIGH VOLTAGE POWER SUPPLY-The energy stored 
in the b,orizontal windings of the deflection yoke during 
the forward sweep produces high voltage surges dur-
ing retrace. This is stepped up by the "auto-trans-
former" winding of the Horizontal Output Transformer 
and then rectified by the 1B3 (V-20) (and doubled in 
the TV286 by the second 1B3 (V-21) to provide ap-
proximately 12,500 volts for the anode of the Cathode 
Ray Tube.) 

8 VOLTAGE POWER SUPPLY - The B Supply utilizes 
a conventional Transformer-rectifier circuit. The only 
feature of this section which might be considered slight-
ly unusual is that the Focus Coil is used as a part of the 
Filter system. The focus Control shunts the coil and 
thereby varies the current flowing through the coil it-
self. The use of a bleeder is eliminated by placing the 
audio output, audio amplifier and ratio detector driver 
tubes in series with the tubes in the IF and tuner stages 
as far as B plus supply is concerned. 

ALIGNMENT PROCEDURE 
The alignment of this Receiver can be broken down 
into three basic parts. 

1 - Video IF Alignment 2 - RF Alignment 

3 - Sound Alignment 

CATHODE RAY OSCILLOSCOPE - The tube size is 
relatively unimportant, however, anything under 5" 
usually makes fine adjustment quite difficult. 
SWEEP GENERATOR - The sweep generator used 
should have linear coverage of a center range from 30 
to 220 megacycles. The output should be fairly flat 

over wide frequency variation of the sweep. It should 
be capable of an output of about 0.1 volt with attenu-
ation. It is preferable that the generator have a deflec-
tion output for the test oscilloscope. 

AM SIGNAL GENERATOR - This generator should 
have a frequency range of from 4.5 to 220 megacycles. 
As this generator is used occasionally as a marker 
generator, accuracy is an important factor. It should 
be capable of 0.1 volt output with attenuation and 
should be linear through the range. 

VACUUM TUBE VOLTMETER - Almost any standard 
make VTVM will do. It should preferably have a re-
versible polarity switch. 

VIDEO IF ALIGNMENT 
An adequate signal can be fed through the video IF 
string by feeding the output of the sweep generator into 
a tube shield placed over the mixer tube (6AG5) (V-2). 
Care should be taken that this shield is NOT grounded. 
The ground side of the generator output can be con-
veniently grounded to the shield of the adjacent oscil-
lator tube. 

A vacuum tube voltmeter should be connected just 
after the first series peaking coil (L-6) with the Gnd. 
lead to the junction of R45 and R46 it should be set to 
the plus 3 Volt scale. Set channel selector to an un-
used low band channel. 

The Signal generator should be set to a frequency of 
34.45 Mc. The output of the generator should be ad-
justed to the point where the reading on theVTVIvI is 
between plus 1 to plus 1.5 volts. 
The first and third IF coils should be peaked for a maxi-
mum reading on the VTVM. As the voltage reading in-
creases with tuning, the generator should be attenu-
ated to maintain a maximum of plus 1.5 volts. 

Set the Signal Generator to a Frequency of 36.8 Mc. 
and tune the second and fourth IF coils in the same 
manner as above. 

Set the Signal Generator to a frequency of 32.8 and 
tune the trap for a MINIMUM reading on the VTVM. 

The third IF coil should then be readjusted as described 
previously. 

The Generator should now be shut off (or tuned to 
different band) mid the VTVM should read no more 
than 0.50 volts. If there is a higher voltage reCiding, 
check for regeneration in the IF stages. 

By shunting the signal generator with a sweep genera-
tor (30 to 40 Mc.) and substituting a Cathode Ray Os-
cilloscope for the Vacuum tube Voltmeter in the above 
procedure the actual pass band of the Video IF circuits 
may be studied. Ideally the response curve should 
appear on the face of the oscilloscope in the form in-
dicated in Figure (7). A slight slope of the top of the 
curve in either direction or a small dip in the center 
are acceptable as indicated in Figure (8). 
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In the alignment of the RF section of this receiver 
three pieces of test equipment are necessary. A sweep 
generator, a signal generator wad a cathode Ray Os-
cilloscope. For specifications see "Test Equipment" 
above. 
The output of the Sweep Generator should be fed 

into the antenna. The signal generator (C.W.) should 
be connected to the antenna terminals of the receiver. 
The sweeper will provide the overall response curve 
with the oscilloscope properly connected. The signal 
generator is used as a marker as described below. 

Some Sweep generators made today contain their own 
marker oscillator. In cases where a generator of this 
type is used the Signal Generator may be eliminated. 
The "hot- or "high" side of the Oscilloscope input 

should be connected to the junction point of the 8200 
ohm detector load resistor and the peaking coil. The 
"low" or ground side should be connected to the near-
est convenient ground point on the receiver chassis. 
Care should be taken that the generator and the scope 
leads are well separated to avoid regeneration. 
The R.F. section of the receiver is tuned channel by 

channel. The proper frequency settings for any given 
channel can be determined by consulting the Fre-
quency Chart on Page (2). For example in aligning 
channel 2 the sweep generator should be set to some 
mid frequency between 54 and 60 megacycles. This 
adjustment is not a fine one. After setting the sweeper 
in the general vicinity of the desired frequency it should 
be tuned to center the response curve on the Oscillo-
scope face. For picture and sound markers the signal 
generator should carefully be adjusted to the fre-
quencies indicated in the Frequency chart. For ex-
ample in the case of channel 2 the picture marker fre-
quency is 55.25 Mc. and the Sound 59.75 Mc. 

It is important to note at this point that the oscillator 
coil for channel 2 is in parallel with every other oscil-
lator coil from 3 to 13. It is therefor imperative that 
channel 2 be aligned first and the others in any desired 
order thereafter. 

Starting with channel 2 and applying the proper 
frequencies as indicated above, the output of the 
sweeper should be attenuated to the point where fur-
ther attenuation will not affect the wave shape. 
The Oscillator should then be adjusted to bring the 

sound carrier into the 32.8 Mc. trap valley. With the 
oscillator so adjusted the picture carrier should fall at 
a point approximately 50% up on the slope of the op-
posite side of the band pass curve. Certain variations 
in the waveshape and the location of the picture car-
rier are acceptable. The picture carrier may vary in 
position from a point between 45% and 60% of the 
slope and the overall waveshape may differ from the 
ideal, flat-topped response by being either slightly 
rounded or slightly dipped in the center. See Figure ( 8). 

If the position of the picture carrier varies beyond 
the 45% to 60% points on all channels correction may 
be made by turning to channel 6, applying the proper 
input signals and slightly nialigning the I.F. trans-
formers. 

IDEAL VIO1I0 IF RESPONSE CURVE 
DOTTED LINKS INDICATE ACCEPTAGLE VARIATIONS 

SOUND ALIGNMENT 
Sound alignment of the receiver is best accomplished 
with the AM Signal Generator and Vacuum Tube Volt-
meter. By feeding a 4.5 Megacycle signal through a .01 
mid blocking condenser into the grid of the video amp-
lifier and placing the vacuum tube voltmeter probe on 
pin ( 7) of the ratio detector and the ground lead at the 
junction point of the two 15,000 ohm resistors in the 
ratio detector circuit, the primary of the ratio detector 
and the 4.5 megacycle trap may be adjusted. The sig-
nal generator should be attenuated so that the VTVM 
does not read more than minus 3 or minus 4 volts. The 
two slugs should be tuned for maximum deflection of 
the VTVM and the generator attenuated as needed to 
keep the above mentioned level. The VTVM probe (set 
for zero center operation) should then be placed at the 
junction of the 47,000 ohm resistor and the .0015 con-
denser and the secondary of the ratio detector should 
be tuned for zero reading on the VTVM. This adjust-
ment is very sharp between a plus and minus swing. 
For oscilloscope view of ratio detector alignment con-
nect scope hot lead at junction of 47000 ohm resistor 
and the 1500 MMF condenser and the ground lead 
connected to nearest point on chassis. Shown in Fig-
ure (9A). Set signal generator for 4.5 meg. center fre-
quency with 100 ÉC deviation on each side of center. 
The curve should appear as in Figure (9B). 
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PICTURE ADJUSTMENTS 
ION TRAP, FOCUS AND YOKE 

To properly adjust the Ion Trap, Focusing coil and 
the Deflection Yoke the following procedure should be 
followed. 
The Deflection Yoke should be placed in position 

closest to the "bell" of the Picture Tube as far forward 
on the neck of the tube as is possible. Be sure the wire 
loops on the mounting make positive contact with the 
coating of the picture tube. The Focus Coil is next in 
line and the Ion Trap last. 

Turn the set on. The antenna should NOT be con-
nected to the receiver and the picture contrast control. 
should be set at MINIMUM. 

With the brilliance control set at about one-quarter 
turn back from maximum, the Ion trap should be ad-
justed to achieve the brightest raster on the face of 
the Picture Tube. Trap should be simultaneously ro-
tated and moved back and forth on the neck of tube 
until exact setting is obtained. 

Adjust the brilliance control to a point slightly oyez 
normal brightness and adjust the Focus Control on the 
rear of the chassis for clearest and sharpest horizontal 
sweep lines. The Ion Trap should then be readjusted 
slightly for the brightest response on the face of the 
tube at which good focus is maintained. 

The Focus Coil itself should be moved to secure a 
complete raster, approximately centered and with no 
corners cut off. This being accomplished it should be 

secured by the screws provided. 

Finally the Deflection Yoke should be rotated to 
"square" the raster with the chassis as a reference. 
Th., thumb screws on the yoke brackets should then 
be set. 

HORIZONTAL OSCILLATOR 
ALIGNMENT 

HORIZONTAL OSCILLATOR ALIGNMENT — To ad-
just the horizontal oscillator and its control circuits it 
is necessary to first connect a working antenna to the 
receiver. It is preferable to use a test pattern as the in-
coming signal rather than a picture. 

The following steps should then be taken: 

1 — With the receiver turned on and the brightness and 
picture controls adjusted to a normal position the Hori-
zontal Frequency trimmer and the Horizontal Locking 
trimmer ( both rear of chassis) should be turned clock-
wise all the way and then back off about 11/2 turns 
(counter-clockwise). 

2 — The Horizontal Hold Control (front panel) should 
be turned to a maximum clockwise position. 

3 — The core of the Horizontal Oscillator Transformer 
(see figure 11 parts location) should then be adjusted. 
Variation of this core will cause the pattern to resolve 
into a series of black and white bars sloping either to 
the right or to the left depending upon the degree of 
adjustment. The transformer should be adjusted to the 
point where the picture resolves into a series of from 
31/2  to 41/2  bars sloping downwards to the right. 

4 — The Horizontal Hold Control (front panel) should 
now be rotated to a full counter-clockwise position and 
the incoming signal momentarily interrupted. (This can 
be done most easily by shorting the antenna term-
inals for a moment). This should cause the picture to 
again resolve into a series of black and white bars 
slanting now downward to the left. 

5 — The Horizontal Hold Control (front panel) should 
now be rotated slowly in a clockwise direction. As the 
control is turned the number of bars sloping downward 
to the left should decrease. At approximately 90° of 
rotation there should remain between 31/2 and 41/2 bars 
just prior to the time that the picture "falls into" sync. 
The picture should remain in sync for an additional 90° 
of clockwise rotation. If MORE than 41/2 bars are evi-
dent just before the picture syncs the Horizontal Lock-
ing Range trimmer (rear of chassis) should be tightened 
slightly. If LESS than 31/2  bars, the same trimmer should 
be loosened. 

MODELS TV-284, TV-287, 
TV-288, Ch. TT; TV-286, 
Ch. TH, TJ, Rev, 

HEIGHT. WIDTH AND LINEARITY 
To adjust the overall size and linearity of the picture it 
is necessary that a pattern transmitted from a local 
station be used. Linearity adjustments, particularly, 
cannot be accurately made on moving transmissions. 
It should also be remembered that in areas where more 
than one station is being received, pictures transmitted 
by different stations will vary slightly in size and linear-
ity. In view of this the smallest transmitted picture 
should be made to fill the area of the Picture tube de-
lineated by the mask. 

CINE ANODE 
COIGNE CTOR 

DEFLECTION YOKE 
ADJUSTING SCREWS 

CARDBOARD 
CYLINDER 

ION TRAP 
POSITION WAY VARY I 

FOCUS COIL 

FOCUS COIL 
ADJUSTING SCREWS 

YOKE II FOCUS COIL 
MOUNTING BRACKET 

Following is the recommended procedure for complete 
height, width and linearity adjustment; (see Fig. 4 for 
location of controls). 

1 — Turn the Width Control coil screw all the way in 
(clockwise). 

2 — Adjust Horizontal Drive Trimmer for the best com-
promise between maximum brightness and good hori-
zontal linearity. This control will primarily affect the 
overall width and the left side of the picture. 

3 — Adjust the Horizontal Linearity Coil, (and the 
Horizontal Linearity control in Model 286) for best 
overall horizontal linearity. It will be noted that the 
Horizontal Linearity Coil will have most effect on the 
center of the picture while the Control will adjust the 
center and right half. These two adjustments will in-
teract and the setting of one will affect the range wad-
effect of the other. 

4 — The width control coil should now be adjusted to 
give a picture that will fill the mask horizontally. 

5 — The Height and Vertical Linearity controls should 
be adjusted for a linear picture that will fill the mask 
vertically. 

6 — Picture centering is accomplished by positioning. 
the focus coil mechanically by means of four 4 hex-
head adjusting screws (3 in Model 286) accessible from 

the rear of thè chassis as shown in Fig.. 10. 

7 — Adjust the Focus Control for clearest delineation 
of the horizontal sweep lines. This adjustment should 
be made with a picture rather than with a raster. 
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FILTER 
CHOKE 

RESISTANCE CHECK CHART 

Tube Function Tube 

Osc. 
Mixer 

RF Amp. 
1st Video IF 
2nd Video IF 
3rd Video IF 
Video Det. 
Video Amp!. 
Rect. 
Sync. Set. 
Ratio Det. 
RD Driver 
Audio Amp. 
Audio Out. 
Vert. Osc. 
Vert. Out. 
Clipper 
flor. Osc. 
flor. Out. 
Damper 

6j6 
6AG5 
6j6 
6AG5 
6AG5 
6AG5 
6AL5 
6AC7 
5U4 
12AU7 
6AL5 
6AU6 
6AT6 
6V6 
6C4 
6K6 
6AL5 
6SN7 
6BG6 
6W4 

1 
 -r 

30 K 
1 Meg 

25 K 
700 K 
700 K 
0 
500 
Gnd. 
I F. 

60 K 

120 K 
650 K 
INF. 
1.5 Meg 
Gnd. 
1 Meg 

700 K 
INF. 
INF. 

Pin Numbers 
2 

30 K 
O 
25 K 

47 
47 
100 
1000 
Gnd. 
28 K 
1 Meg 
INF. 
28 K 
30 K 
28 K 

280 K 
Gnd. 

3.9 Meg 
160 K 
o 

INF. 

3 

O 
o 

o 

o 

O 
Gnd. 
O 
300 
INF. 
Gnd. 
30 K 
30 K 
30 K 
28 K 
o 

30 K 
O 
290 K 8 100 
32 K 

4 

o 

O 
o 

Gnd. 
Gnd. 

o 

Gnd. 
10 K 
40 
Gnd. 
30 K 
30 K 
30 K 
28 K 
Gnd. 
30 K 
Gnd. 
180 K 

INF. 
INF. 

5 

27 K 
24 K 
o 

28 K 
28 K 
28 K 
10 K 

300 
INF. 
Gnd. 
30 K 
30K 

INF. 
260 K 
1.5 Meg 
2 Meg 

Gnd. 
150 K 
1 Meg 

20 K 

6 

27 K 
28 K 
o 

28 K 
28 K 
28 K 
Gnd. 
18 K 
40 
0 60 K 
INF. 
60 K 
INF. 
90 K 
2 Meg 
2 K 
Gnd. 
Gnd. 
INF. 
INF. 

Conditions: 

All Measurements to ground (chassis) 
All controls set at mid-point. 
Line cord disconnected - switch off. 

7 I 

47 
O 
56 
47 
47 
100 
470 K 
o 

INF. 
3.9 Meg 
60 K 
30 K 

500 K 
28 K 
Gnd. 
o 

Gnd. 
Gnd. 
Gnd. 

0 32 K 

Note: 

0 In model TV-286 - 82 ohms 

Im model TV-286 - 500 K 

10 Was 140 K in early models 
VOLTAGE CHECK CHART 

8 

28 K 
28 K 
10 K 

28 K 

4 K 

o 
30 K 

32 K 

9 

0 

FIG. 12 

Tube Function 

RF Osc. 
Mixer 
RF Amp. 
1st Video IF 
2nd Video IF 
3rd Video IF 
Video Det. 
Video Amp. 
Rectifier 
Sync Sep. 
Ratio Det. 
RD Driver 
Audio Amp. 
Audio Out. 
Vert. Ose. 
Vert. Out. 
Limiter- DC Res. 
flor. Osc. 
flor. Out. 
Damper 

Tube 

616 
6AG5 
6j6 
6AG5 
6AG5 
6AG5 
6AL5 
6AC7 
5U4 
12AU7 
6AL5 
6AU6 
6AT6 
6V6 
6C4 
6K6 
6AL5 
6SN7 
6BG6 
6W4 

Pin Numbers 
1 

105 V 
-3.0 V 
105 V 
-0.5 V 
-0.5 V 

1.2 V 

(D90 V 
130 V 
130 V 
130 V 

170 V 
Gnd. 

.8 V 
-9.1 V 

2 

105 V 
Gnd. 
105 V 
.3 V 
.3 V 
1 V 

-2.3 V 

380 V 
-0.2 V 
130 V 
130 V 
130 V 
130 V 
-12 V 

-1.4 V 
115 V 

3 

.9 V 

Gnd. 

320 V 

300 V 

3.5 V 
07.5V 
440 V 

4 

-2.4 V 

Gnd. 

330 V 

300 V 

-85 V 

5 

-5.0 V 
105 V 
Gnd. 
110 V 
120 V 
120 V 
-2.1 V 

.9 V 

Gnd. 
130 V 
350 V 

110 V 
170 V 
-1.5 V 
Gnd. 
180 V 
-13 V 
360 V 

6 

-5.0 V 
105 V 
Gnd. 
110 V 
120 V 
120 V 
Gnd. 
150 V 

®225 V 

130 V 
120 V 
120 V 
-50 V 
20 V 

Gnd. 
Gnd. 

7 

.3 V 
Gnd. 
.9 V 
.3 V 
.3 V 
1 V 

-0.5 V 

130 V 
130 V 
210 V 
130 V 
Gnd. 

Gnd. 

440 V 
440 V 

8 

180 V 
380 V 

130 V 

35 V 

270 V 
440 V 

9 

All Measurements taken under the following conditions: 

- No Antenna or signal incoming 

- Tuner set to Channel 3 

- Line Voltage - 117 Volts 60 Cycle AC-
All measurements to chassis (Ground) 

- Volume, Horizontal Hold, Vertical Hold, 
Brightness, and Contrast controls set at 
mid-point. 

Note: 

All Voltages in DC Volts as measured 
With a Vacuum Tube Volt Meter. 

Note-

0 Was 40 V in early models 

Was 140 V in early models 

OIn model TV- 286 - 9 V FIG. 13 
MODELS TV-284, TV-287, 

TV-288, Ch. TT; TV- 286, 
Ch. TH, TJ, Rev. 
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PARTS LIST 

PART NUMBER SCHEMATIC 
LOCATION 

DESCRIPTION 

TRC-47A-2  
TRC - 51A-2 
TRW- 150-5 
TRC-470-2  
TRC-560-5 
TRC-101-2 
TRC-101-8 
TRW- 151-1 
TRC-221-1 
TRC-331-1 
TRC-391-5 
TRC-561-2 
TRC-102-1 
TRC - 102-5 
TRC - 152 - 2 
TRC - 152- 8 
TRC-272-5 
T RC - 332-5 
TRC-392- 5 
TRC-472-2 
TRC-622-3 
TRC - 822-2 
TRC-822-3 
TRC-103-1 
TRC - 103-2 
TRC-113-3 
TRC - 153 - 3 
TRC - 153 - 7 
TRC - 223 - 1 
TRC-223-5 
TRC-273-8 
TRC-303-12 
TRC-333-8 
TRC-393-8 
TRC-473-1 
TRC-473-5 
TRC-563-1 
TRC-683-5 
TRC-104-1 
TRC-104-2 
TRC-104-5 
TRC-104-6 
TRC-104-SP 
TRC-124-2 
TRC-154-2 
TRC-184-2 
TRC-184-3 
TRC-224-2 
TRC-274-1 
TRC-274-5 
TRC-334-3 
TRC-394-1 
TRC-474-1 
TRC-474-4 
TRC-564-2 
TRC-684-8 
TRC - 105- 1 
TRC-105-2 
TRC-185-3 
TRC-225-2 
TRC-335-6 
TRC-395-1 

TCC-1.5-11 
TCC-2.2-11 
TCC-050-11 
TCC-680-10 
TCC-181-11 
TCC-471-10 
TCC-681-10 
TCC-I52- IO 

TCC-502-SP 

TCC-103-SP 
TCC- 2-1 
TCM-050-20 
TCM-056-24--0 
TCM-101-7 
TCM-121-8 
TCM-181-29 
TCM-271-13 
TCM-331-14 
TCM-391-7 
TC1A-681-8 
TCM-222-14 
TCM-472-9 
TCM-501-1-SP--(à) 

RMSTORS 

R 104,105 4.7 Ohms 
R 21 5.1 Ohms 
R 65 15 Ohms 
R 57,61,98 47 Ohms 
R 110 56 Ohms 
R 44,53 100 Ohms 
R 100 100 Ohms 
R 48,52.56,60 150 Ohms 
R 22.23 220 Ohms 
R 59 330 Ohms 
R 10 390 Ohms 
R 77,78 560 Ohms 
R 24,27,50,55 1,000 Ohms 
R 32,46 1,000 Ohms 
R 71 1,500 Ohms 
R 63 1,500 Ohms 
R 36 2,700 Ohms 
R 75 3,300 Ohms 
R 37 3,900 Ohms 
R 11 4,700 Ohms 
R 62 6,200 Ohms 
R 66,67,73,92 8,200 Ohms 
R 45,54 8,200 Ohms 
R 33,35,82 10K Ohms 
R 88,114 10K Ohms 
R 58 11K Ohms 
R 18,19 15K Ohms 
R 79,115 15K Ohms 
R 29,83 22K Ohms 
R 41 22K Ohms 
R 102,103 27K Ohms 
R 86 30K Ohms 
R 40 33K Ohms 
R 38,39 39K Ohms 
R 20,26 47K Ohms 
R 47 47K Ohms 
R 99 58K Ohms 
R 43 88K Ohms 
R 112 100K Ohms 
R 13,25,28 100K Ohms 
R 96 100K Ohms 
R 93 100K Ohms 
R 95 100K Ohms 
R 84 120K Ohms 
R 89 150K Ohms 
R 94 180K Ohms 
R 14 180K Ohms 
R 31.51,74 220K Ohms 
R 117 270K Ohms 
R 81 270K Ohms 
R 113 330K Ohms 
R 15 390K Ohms 
R 12,18,49 470K Ohms 
R 109 470K Ohms 
R 91,101 560K Ohms 
R 106,107,108 680K Ohms 
R 34,80 1M Ohms 
R 97 1M Ohms 
R 68 1.8M Ohms 
R 72 2.2M Ohms 
R 90 3.3M Ohms 
R 81 3.9M Ohms 

1/2 W. 10% 
1/2 W. 10% 
W. W. 1 W. 10% 
1/2 W. 10% 
I W. 10% 
1/2 W. 10g, 
2 W. 10% 
W. W. 1/2 W. 20% 
1/2 W. 20% 
1/2 W. 20% 
1 W. 10% 
1/2 W. 10% 
1/2 W. 20% 
1 W. 10% 
1/2 W. 10% 
2 W. 10% 
1 W. lo% 

W. 
1 w. 10% 
1/2 W. 10% 
1/2 W. 5% 
1/2 W. 10% 
1/2 W. 5% 
1/2 W. 20% 
1/2 W. lo% 
1/2 W. 5% 
1/2 w. 5% 
2 W. 20% 
1/2 W. 20% 
1 W. 10% 
2 W. 10% 
Temperature Compensating 
2 W. W% 
2 W. 10% 
1/2 W. 20% 
1 W. 10% 
1/2 W. 20% 
1 W. 10% 
1/2 W. 20% 
1/2 W. 10% 
I W. 10% 
1 W. 
1/2 W. 1% 
1/2 W. lo% 
1/2 W. 10% 
1/2 W. 10% 
1/2 W. 5% 
1/2 W. IP% 
I W. 20% 
1 W. 10% 
1/2 W. 5% 
1/2 W. 20% 
1/2 W. 20% 
I W. 20% 
1/2 W. 10% 
2 W. 10% 
1/2 W. 20% 
1/2 W. 10% 
1/2 W. 5%, 
1/2 W. 10% 
1 W. 5% 
1/2 W. 10% 

CONDENSER 

C 50 1.5 MMF 
C 32 2.2 104F 
C 42 5 MlIF 
C 31 68 MMF 
C 45 180 MMF 
C 39 470 MW' 
C 40 680 ?MF 
C 25,48,56,58, 1,500 1461F 
59,69,105 • 

C 20,29,37,43, 5,000 MMF 
44,51 

C 41 
C 47,52,54,104 
C 95 
C 99 
C 76 
C 78,81 120 MMF 
C 86 180 MMF 
C 48,55,57,92 270 MMF 
C 25 330 MMF 
C 77 390 MMF 
C 90 680 MMF 
C 87 2,200 MMF 
C 70 4,700 MMF 
C 96.97,98 500 MMF 

Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 

10% 600V 
10% 600I1 
10% 600V 
20% 600V 
10% 600V 
20% 600V 
20% 600V 
20% 600V 

Ceramic Disc 800V 

.01 MFD Ceramic Disc 600V 
2,000-2,000 MMF Dual Herlac 

5 MW' Mica 1500V 
56 MMF Mica 5% 1000V 
100 MMF Mica 500V 

Mica 500V 
Silver Mica 2% 1000V 
Mica 
Mica 20% 1000V 
Mica 20% 500V 
Mica 10% 500V 
Mica 10% 500V 
Mica 5% 500V 
Mica H.V. Condenser IOKV 

PART NUMBER SCHEMATIC 
LOCATION 

DESCRIPTION 

TAS- 501D 
TCP-202-10 
TCP- 502-10 
TCPM-103-4 
TCP-I03-10 
TC P-203-4 
TCPM-203-10 
TCP-503-10 
TCPM-503-10 
TCP-503-I3 
TC PM-104-4 
TC PM-104-10 
TCP-154-4 --0 
TCP-254-1 
TCP-44-4 
TCP-254-10--0 

TC E- 108- D 
TCE-126-D 
TCE-I29-D 
TC E-144 - D 
TC E-122- D 
TCE-125-D 

TC E-130- D 

TVC-110-D 
TVC-111-D 
TVC-112-D 
TVC-113-D 
TVC-114-DA 

TVC-115-D 
TVC-515   

TLF-529 
TLF-530  
TLF-.525-D 
TTR-157 
TLF-144-D 
TLF-520-D 
TLF- 147-D 
TLF-148-D 
TLF-513-D 
TLF-514-D 
TLF- 157-D 
TLF-146-D 
TLF-526-D 

TLF-527-D 
TTR-170-D 
TLF-114-D 
TTR-152-1 
TTR-153-2-D 
TLF-531-D 
TLF-522-D  
TTR-159-D 
TTR-106- ID 
TTR-172-D  
TTR-165-D 

TFU-2 
TPL-150 
TLD-101 
TUS-121-R 
TDK- I68-D 
TKN-114-D 
TKN-115-D 
TKN-116-D 
TKN-117-D 
TGL-113-D 
TMS-875-D 
TSP-462 
TCB-267-D 

TMS-121-R 
TBK-165-D 
TKN-114-D 
TKN-115-D 
TKN-116-D 
TKN-117-D 
TGL-111-D 
TMS-850-D 

TSP-U 
TCB-265-D 

o 

C 19,66,82 
C 14,22,67,68 
C 60,61 
C 18,23 
C 84 
C 28.30 
C 17,75.101 
C 79,74 
C 93 
C 34,35 
C 71 
C 100 
C 53,94 
C 83,103 
C 102,88 

C 62,63 
C 65 
C 64 
C 72 
C 15 
C 38,91,73,106 

C 21 

R 76 
R 70 
R 64 
R 17 

R 69,85 
R 30,42 
R Ill 

L 21 
L 22 
L 
L 20 
L 13 
L 8,10,18 
L 8,15 
L 11 
L 8 
1.7 
L 2 
L 9,12,14 

L 3 
L 5 
T 3 
L I 
T 4 
T 5 
T 2 
L 18 
L 19,23 
L 17 
T 6 
T 1 

Trimmer . i.ssembly 
.002 MFD 600V Paper Tubular 
.005 MFD 600V Paper Tubular 
.01 MFD 400v Paper Molded 
.01 MFD 600V Paper Tubular 
.02 MFD 400V Paper Tubular 
.022 MFD 600V Paper Molded 
.05 MFD 600V Paper Tubular 
.047 MFD 600V Paper Molded 
.05 MFD 1000V Paper Tubular Oil 
.1 MFD 400V Paper Molded 
.1 MFD 600V Paper Molded 
.15 MFD 400V Paper Tubular 
.25 MFD 200V Paper Tubular 
.25 MFD 400V Paper Tubular 
.25 MFD 600V Paper Tubular 

ELECTROLYTICS 

40-40 MFD 500V Can 
40 MFD- 500V, 50 MFD-200V Can 
500 MFD 6V Tubular 
100 MFD 50V Tubular 
40 MFD 300V Can 

(10 MFD 200V) Can 
(20 MFD 450V) 
(10 MFD 450V) 
(10 MFD 450V) 
4 MFD 50V Tubular 
CONTROLS 

Vertical Size 2.5 Megohms 
Vertical Linearity 5K Ohms 
Focus 1500 Ohms 2 W - W.W. 
Volume, ON-OFF 500K Ohm Taper 
Mor. Si Vert. Hold 50K la 1.5M Ohm 
Dual 
Contrast di Brightness Dual 
Ror,jzontal Linearity 500 

COILS & TRANSFORMERS 
Width Control Coil 
Nor. Linearity Coil 
4.5 Mc Rejection Trap 
Synchro-Guide Trans. (Mor. Osc. 
Filament Choke 
Filament Choke 
I. F. Coil 
I. F. Coil 
Video Peaking Coil ( 120 uh) 
Video Peaking Coli (600 uh) 
32.8 MC Trap 
I. F. Choke 
Video Peaking Coil (210 uh) 
18K Resistor 
Video Peaking Coil (300 uh) 
Power Transformer 
4.5 MC Trap Coil 
Vert. Osc. Trans. 
Vert. Output Trans. 
Ratio Detector Trans. 
Focus Coil 
Deflection Yoke 
Filter Choke 
Nor. Output Trans. 
Audio Output Trans. 

HARDWARE 

Fuse - 1/4A 250V 
Interlock Plug 
Interlock Cord 
Escutcheon 
Back 
Outside Knob 
Inside Knob 
Dual Knob 
Dual Indicator Knob 
Safety Glass 
Mask 
Speaker 
Cabinet 

Escutcheon 
Back 
Outside Knob 
Inside Knob 
Dual Knob 
Dual Indicator Knob 
Safety Glass 
Metal Mask 
8" Speaker 
Cabinet 

TV-287 

TV-284 

TMS-121-R 
TAS- 529 
TKN-114-D 
TKN-115-D 
TKN-116-D 
TKN-117-D 
TGL-110-D 
TMS- 841- D 
TSP-465-D 
TCB-264-D 

TMS-121-R 
TBK-16I-D 
TKN-114-D 
TKN-115-D 
TKN-116-D 
TKN-117-D 
TGL-108-D 
TSP-462 
TCB-260-D 

TRC-470-1 
TRC-560-2 
TRC-331-2 
TRC-102-1 
TRC-472-3 
TRC-273-1 
TRC-105-1 
TCC-010-11 
TCC-4.7-1I 
TCC-22-12 
TCC-361-10 

TCC-502-SP 

MODELS TV-28L, TV-287, 
TV-288, Ch. TT; TV-286, 
Ch. TH, TJ, Reve 

Escutcheon 
Back 
Inside Knob 
Outside Knob 
Dual Knob 
Dual Indicator Knob 
Safety Glass 
Metal Grille 
10" PM Speaker 
Cabinet 

Escutcheon 
Back 
Inside Knob 
Outside Knob 
Dual Knob 
Dual Indicator Knob 
Safety Glass 
Speaker 
Cabinet 

TUNER 

TV- 296 

TV- 288 

47 Ohms - 1/2 W. 
56 Ohms - 1/2 W. - 10% 

330 Ohms - 1/2 W. - 10% 
1K Ohms - 1/2 W. 

4.7K Ohms - 1/2 W. - 5% 
27K Ohms - 1/2 W. 
1 Meg - 1(2 W. 

1.0 MMF 10% Tubular Ceramic 
4.7 MMF 10% Tubular Ceramic 
22 MUT 5% 
360 IJAMIF 800V Miniature 

5,000 IthIF 600V Disc 

TCM-271-13 270 MW' 20% 1000V Mica 

TAS- 503-D 
TAS- 502-D 
TLF-120-1D 
TLF-120-2D 
TLF-120-3D 
TLF-120-4D 
TLF-120-5D 
TLF-120-8D 
TLF-120-7D 
TLF-120- 8D 
TLF-120-9D 
TLF-120-10D 
TLF-14i-_D 

Fine Tuning, Bushing & Condenser 
Fine Tuner, Shaft Si Pulley 
Channel 2 Osc. Cod 
Channel 3 Osc. Coil 
Chain el 4 Osc. Con 
Channel 5 Osc. Coil 
Channel 6 Osc. Coil 
Channel '1 Osc. Coil 
Channel 8 Osc. Coil 
Channel 9 Osc. Coil 
Channel 10 Ose. Coil 
Channel 11,12,13, Osc. Coil 
1st I.F. Coil 

PARTS LIST NOTES 
(D- C 102 is not used in models 284, 287, 288 

- R 104 Si 105 are 4.7 Ohms in model 286 
R 104 is 3.3 Ohms in modela 284, 187, 288 
R 105 is 1M-1W in modela 284, 287, 288 

- R 98 is 47 Ohms in model 286 and 68 Ohms in models 284, 287, 288 

- R 102, 103 are 27 K 2 IV in model 286 
R 102 only in modela 284, 287, 288 is 8200 Ohms 2 W 10% 

® - ln models 284, 287, 288, C 91 is .25 - 400 V and C 98 is . 1 - 1000 V. 

® - In models 284, 2§7, 288, C 100 is 56 MMF in yoke 

0- In models 284, 287, 288, C 99 is .035 - 600 V. 

(D- In models 284, 287, 288, C 101 is 10 MMF - 1500 V Mica. 

- R 111 - 500 Ohm Lin. Control not used in models 284, 287, 288 

63- TLF - 505 is used in models 284, 287, 288 

0- TLF - 506 is used in models 284, 287, 288 

TLF - 545 - D as used in models 284, 287, 288 

TTR - 183 - Dis used in modela 284, 287, 288 

John Y. Rider 
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SPECIFICATIONS 

POWER SUPPLY • 
105 to 125 Volts - 60 Cycle AC 

POWER CONSUMPTION 
220 Watts 

POWER OUTPUT (AUDIO) 
2 Watts (undistorted) 

INPUT IMPEDANCE 
72 Ohms 

PICTURE TUBE SIZE 
TV 300 - 301 10 inch 
TV 304 - 305 12 inch 

SPEAKER 
4" X 6" oval PM - Voice coil 3 ohms 

DIMENSIONS 
TV 300 - 301 

20" Wide X 19" Deep X 121/2 " High 

TV 304 - 305 
211/2" Wide X 18" Deep X 16" High 

SHIPPING WEIGHT 
TV 300 - 301 App. 81 lbs. 
TV 304 - 305 App. 79 lbs. 

TV 301 

TV 305 

TUBE COMPLEMENT 

1. 6J6 V20 RF Amplifier 

2. 6AG5 V19 Mixer 

3. 6J6 V18 RF Oscillator 

4. 6AG5 V5 1st Video IF Amplifier 

5. 6AG5 V6 2nd Video IF Amplifier 

6. 6AG5 V7 3rd Video IF Amplifier 

7. 6AL5 VIO-A Video Detector 
VIO-B A.G.C. 

8. 12AU7 V9 1st and 2nd Video Amplifier 

9. 6AU6 VI 4.5 Mc. Amplifier 

10. 6AL5 V2 Ratio Detector 

11. 6AT6 V4 1st Audio Amplifier 

12. 6K6 V3 Audio Output 

13. 6SN7 Vil Sync Separator 

14. 6BF6 V8-A Limiter 
V8-B Vertical Sweep Oscillator 

15. 6K6 V12 Vertical Sweep Amplifier 

16. 6SN7 V14 Horizontal Sweep Oscillator 
and Sync Guide 

17. 6BG6 V15 Horizontal Sweep Output 

18. 6W4 V16 Damper 

19. IB3 V13 High Voltage Rectifier 

20. 5U4 V17 Power Rectifier 

21. 10BP4 V2I Picture Tube TV 300-301 
12LP4 V21 Picture Tube TV 305 

FREQUENCY CHART 
IF FREQ. - SOUND - 32.8 MC PICTURE - 37.3 MC 

PICTURE 
CHANNEL FREQUENCY FREQUENCY 

2 54-60 

3 60-66 

4 66-72 

5 76-82 

6 82-88 

174-180 

8 180-186 

9 186-192 

10 192-198 

11 198-204 

12 204-210 

13 210-216 

55.25 

61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205.25 

211.75 

SOUND 
FREQUENCY 

59.75 

65.75 

71.75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

209.75 

215.75 

RF OSCILLATOR 
FREQUENCY 

92.55 

98.55 

104.55 

114.55 

120.55 

212.55 

218.55 

224.55 

230.55 

236.55 

242.55 

248.55 

INSTALLATION 
WARNING 

This Receiver is designed for use on 105 to 125 

Volt 60 Cycle AC only. Do NOT connect to 

Direct Current (DC) power supply. If in doubt 

check with your local Power Supply Company. 

TELE-TONE BUILT-IN ANTENNA 

Models 300, 301, 304 and 305 are equipped with the 

Teletone Automatic Built-in Antenna. The efficiency of 

this antenna is very high and normally will perform as 

well as or better than most indoor antennas. It consists 

of two concentric circular antennas and an auxiliary 

counterpoise type antenna. The circular antennas are 

mounted on the inside top of the cabinet while the aux-

iliary is found on the back cover. Electrically the Tele-

tone Automatic Built-in Antenna functions as a double 

dipole. The auxiliary aids reception on the lower chan-

nels. If the area or location in which the receiver is in-

stalled precludes the use of an indoor type antenna the 

Built-in antenna should be disconnected by loosening 

the two screws on the antenna terminal on the back 

of the set and removing the black and red leads con-

nected thereto. A regular outdoor installation should be 

made and the lead-in connected to the same two screws 

on the antenna terminal strip. 

BUILT- IN- ANTENNA 1 
•.11.1•01V MIT CM  FIG. 1 

OUTDOOR ANTENNA 
In areas where both high band and low band reception 

is available, antennas may be used in the form of a 

stacked array. Where a stacked array is used, it may 
prove advantageous in some locations to connect sep-

arate down leads from each antenna and connect a suit-

able switch at the receiver as shown in figure 2A. 

HIGH FREQ. LO-FREQ. 
ANT. ANT. 

FIG. 2A 

TO RECEIVER 
TRANSMISSION LINE 

In non-critical locations, satisfactory results may be ob-

tained with a 300 ohm down lead connected directly to 

the receiver antenna terminals. In more critical locations 

(insufficient signal) increased pick-up may be obtained 

by using the 300 ohm down lead in conjunction with a. 

suitable matching transformer at the receiver. ( See fig-

ure 2B). In unusually noisy locations considerably im-

proved performance may be obtained by the use of 72 

ohm co-axial transmission line. 
TO 
SET 

FIG. 2B 

ANTENNA MATCHING TRANSFORMER 

NOTE: - When using 72 ohm co-axial down 

lead, it is important that its outer lead be con-

nected to the shield side of the receiver transmis-

sion line. Check antenna terminal connections to 

determine shield side. 

CONTROL FUNCTIONS 
RECEIVER FRONT PANEL CONTROLS 

VERTICAL 

HORIZONTAL 

BRIGHTNESS 

PICTURE 

FIG, 3A 
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VOLUME — ON-OFF — The volume control is an 

studio control only and has no effect on the picture. It 

is connected in the grid circuit of the audio amplifier 

(V-4). The power on and off switch is combined with 

the volume control. 

HORIZONTAL HOLD — The Horizontal Sweep Os-

cillator uses Automatic Frequency control. As a result 

the Horizontal Hold Control will only be used if the 

picture should resolve into a series of heavy, oblique, 

black and white lines. A fast twist of the knob will then 

cause the picture to correct itself. 

VERTICAL HOLD — The vertical hold control is not 

a critical control. This control is in the grid circuit of 

the first half of the vertical oscillator (V-8B). 

PICTURE — Controls video gain through the AGC 

diode cathode ( V-10A). It should be remembered that 

this receiver uses AGC and therefore will rarely over-

load despite contrast setting. 

BRIGHTNESS — This control operates by varying the 

DC potential on the cathode of the Kinescope (V-21). 

STATION SELECTOR — The inner ( bar) knob of this 

control will operate the station selector. The outer ( cir-

cular) knob will activate the Fine Tuning control, a 

corrector for the R.F. Oscillator. 
RECEIVER REAR CHASSIS CONTROLS 

FIG. 4 

VERT 
UN 

WIDTH — The Horizontal Sweep is determined by the 

current flowing through the Horizontal Yoke Coil. The 

current through this coil ( 1.13{1) is controlled by Width 

Control ( L15) which is a variable reactor having the 

effect of changing the turns ratio of this winding of the 

Horizontal Output and H.V. Transformer (T6). 

HEIGHT — This control is a voltage dropping rheo-

stat operating in the plate circuit of the Vertical Sweep 

Oscillator ( V8B). It changes the voltage delivered to 

(V-I2) Vertical Amplifier feeding current to trans-

former coupled Vertical Yoke Coil ( L13A). Since 

changes in height will affect picture linearity, this 

Height Control must be adjusted in conjunction with 

Vertical Linearity Control. 

VERTICAL LINEARITY CONTROL — This is a 

variable resistor control (R69) in the cathode of (V-12) 

which provides inverse feedback variation affecting the 

linearity of the Vertical Sweep Wave form. To be ad-

justed as height control is adjusted. 

WIDTH 

HON 
FREO 

HON DRIVE 
E 

HON 

LOCKING 

nmeir 

FOCUS CONTROL — This is a Variable Resistor 

(R80) which varies the current through focus coil 

(L-12). 

HORIZONTAL AND VERTICAL CENTERING — 

Centering of the picture area is accomplished in this re-

ceiver by finding that position for the focus coil in the 

horizontal and vertical planes that produces this result. 

The focus coil bracket is adjusted so that if the four 

.hexagon-head screws are loosened it can be shifted up 

and down and from side to side enabling the centering 

position to be found by trial. 

BRIEF CIRCUIT ANALYSIS 

The Tele-tone Television receivers Models, TV 300, 301, 

3b4 and 305 use the Intercarrier sound systems. In this 

system the RF section of the receiver receives both the 
picture and the sound carriers which are converted by 

the mixer ( V19) and then fed into the IF. No separa-
tion takes place until after the Video Amplifier ( V9). 

At this point the sound component of the dual signal is 
picked off by the 4.5 trap (Ti) and fed through the 

Ratio Detector, the sound Amplifier and the Audio out-

put stages. The Picture IF frequency is 373 Mc and the 

Sound IF is 32.8. For individual stage frequencies see 
"Video IF Alignment". ( Page 7). 
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TUNER — In the initial runs of this model a 12 coil 
tuner, much the same as previous Tele-tone tuners is 

used. In later runs a new type 7 coil tuner is employed. 

The terms " 12 coil" and "7 coil" refer to the variable 
oscillator coils only. The RF and Mixer sections remain 

essentially the same. 

RF AMPLIFIER — The antenna is fed between cath-

ode and grid of the grounded grid RF amplifier ( V-20). 

The input circuits of which are untuned. Double tuned 

interstage coupling is used between the plate of the RF 

Amplifier ( V-20) and the grid of the mixer ( V-19). 
Mechanically, the series inductances used take the form 

of several individual coils which are cut in or out of 
their respective circuits by means of the band switch. 
These coils will rarely need adjustment. 

MIXER — The output of the RF Amplifier ( V-20) 

and the Local Oscillator are condenser fed into the Con-

trol Grid Mixer Stage ( V-19). This circuit is tuned in 

much the same manner as the output of the RF Ampli-

fier, previously described. 

OSCILLATOR-12 COIL TUNER—The RF Oscillator 
(V-18) is fairly straight-forward in operation. Its main 
peculiarity is that the coil for Channel 2 is permanent]) 

parallel to all other Oscillator coils from 3 to 13. It is 

therefore necessary, when aligning the oscillators to 
ALIGN CHANNEL 2 FIRST and the rest of the coils 

in any order thereafter: They are tuned by brass slugs 

accessible through two slots in the front of the receiver 
chassis. Channel 2 is found at the top of the right hand 

slot and the others follow in regular order in a clock-
wise direction finishing with Channel 13 at the top of 

the left hand slot. 

OSCILLATOR-7 COIL TUNER—As stated above, in 

later runs of these models a new type, 7 coil tuner is 
employed. In these tuners the only change is in the 

arrangement of the Oscillator coils. Where, previously, 

12 individual coils were used (one for each channel) 7 

coils are now substituted. The coils for Channels 2 and 

13 will remain substantially as before. The other chan-
nels will be paired with one variable and two small 
fixed coils, as shown in Fig. 6B. Typically, channels 3 
and 4 have only one adjustment. This adjustment may 

be made on either station and the other will be found 
to be properly tuned. Any slight variations will be more 
than compensated for by the fine tuner. A study of Fig. 

6B will show that, as previously, channel two must be 

tuned first, if at all, and the remaining channels in any 
order thereafter. The seven adjustments are for the fol-

lowing groups of channels; — Channel 2 — Channels 

3 and 4 — Channels 5 and 6 — Channels 7 and 8 — 

Channels 9 and 10 — Channels 11 and 12 — Channel 13. 

NOTE: The channel numbers on the escutcheon 

do not correspond to the location of the oscilla-
tor coils. 

ESCUTCHEON 7 COIL TUNER 

îr 

12 COIL TUNER 
ESCUTCHEON REMOVED ESCUTCHEON REMOVED 

FIG. 6A 

• S 

•1 

FIG. 6B 
VIDEO IF — Each Video IF transformer has only one 
adjustment, a powdered iron slug accessible from the 

top of the chassis. The Video IF String is stagger tuned 

to two frequencies. The first and third IF transformers 
are tuned to 34.9 Megacycles and the second and fourth 

are tuned to 36.8 Megacycles. The response curve is 
fairly flat topped and should produce a picture with 

good definition. 

MODELS TV300, TV3 01 , TV3 04 , 
TV305, Ch. TW, TX 

VIDEO AMPLIFIERS — FIRST AND SECOND — 

A 12AU7 ( V-9), dual triode is used in this section of 

the receiver. The output of the detector is fed to the grid 
of the first section ( pin 2) and ultimately taken off 
plate of the second section of the tube ( pin 6). It is 

at this point the three basic components of the received 

signal are separated and fed to their respective circuits. 

The picture intelligence is fed to the grid of the Picture 
Tube ( V-21) and the synchronization pulses to the 

grid ( pin 1) of the Sync Separator ( V-11) and from 
there to the Horizontal ( V-14) and Vertical oscillators 
(V-8B), also see "Sound System" below. 

D. C. COMPONENTS — The D.C. component of the 

transmitted signal ( which controls the background 

brightness) is substantially duplicated in the receiver 
by direct coupling from the plate of the second video 

amplifier to the Picture Tube grid. 

SOUND SYSTEM — The sound Carrier is taken off the 

plate of the Video Amplifier ( V-9) by a 4.5 Mega. 
cycle trap and fed through a 4.5 MC Amplifier (V-1) 

to the Ratio Detector ( V-2), and then to the sound 
amplifier ( V-4), audio output (V-3) and speaker. 

SWEEP SYSTEM — VERTICAL -- The triode section 

of a 6BF6 ( V8B) serves as the Vertical oscillator and 
discharge tube. A 6K6 ( V12) is utilized as the Vertical' 
Sweep Amplifier. The plate circuit of the 6K6 (V12) 

is transformer coupled to the vertical windings of the 

Deflection Yoke ( L13-A). 

SWEEP SYSTEM — HORIZONTAL — The Hori-

zontal Oscillator is essentially of the Blocking Oscillator 

type. The operation of the AFC system depends upon 

a correcting soltage deN eloped in the control tube when 

the oscillator output and the incoming pulses differ in 
either phase or frequency. The control tube, first sec-

tion ( V-14), is maintained at cut-off until such time as 
the sync pulse is either ahead of or behind the oscillator, 

(second section V- I4), sawtooth peak. When either 
case occurs the control tube develops a voltage which is. 

applied as a bias to the oscillator grid and alters the 

oscillator frequency to coincide with the frequency of 

the incoming pulses. The horizontal oscillator trans-

former has an adjustable core which is a coarse control 

of the oscillator frequency. The Horizontal Frequency 

Control ( rear) is a fine adjustment in the same sénse. 

The front panel Horizontal Hold Control permits slight 

adjustment of the frequency by adjusting the B voltage 

applied to the control tube plate. The Horizontal Lock-
ing Range Control affects the sensitisity of the control 
tube thus varying the range over which the AFC circuit 

will function. 

NOTE: Many of the components in the Horizontal cir-
cuits are of the critical value and therefore should only 

be replaced by the exact replacement part. Care should 

also be taken in dressing leads and parts when replaced. 

This can be accomplished by carefully noting parts 
positions before removal. For complete alignnwat pro-

cedure on these circuits see page ( 8). 
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II  A.G.C. — The receiver uses an AGC circuit operating on the first 2 IF stages ( V-5) ( V-6). While it is quite 

effective in most locations, the receiver may overload 

in regions of very high field intensity. The contrast can 

generally be adjusted for a normal picture under such 

conditions but spurious beats, jagged vertical lines ( i.e. 

Poor resolution) and a " Moire" pattern may appear. 

These effects can he eliminated by the use of a resistor 

network of 3 to db attenuation in series with the an-

tenna lead at the point where it is connected to the 

receiv er. 

HIGH VOLTAGE POWER SUPPLY — The energy 

stored in the horizontal windings of the deflection 

yoke during the forward sweep produces high voltage 

surges during retrace. This is -stepped up" by the 

"auto-transformer- winding of the horizontal output 

transformer ( T-6) and then rectified by a 1B3/8016 

(V-13) to pros ide approximately 9000 volts for the 

picture tube ( V-21) anode. 

B VOLTAGE POWER SUPPLY — The B Supply of 

hese models utilizes a standard type of transformer. 

rectifier circuit. It should be noted that the transformer 

contains a separate filament winding ( 6.3 volts) to 

heat the Cathode Ray Tube ( V21) and the Damper 

(V16). The use of a center-grounded bleeder network 

provides a B Supply with the following voltages mea-

sured with respect to ground; plus 240 volts, plus 140 

volts, plus 4 volts, minus 3.5 volts, minus 14 volts, and 

minus 90 volts. 

ALIGNMENT PROCEDURE 
l'he alignment of this Receiver can be broken down 
into three basic parts. 

1 — Video IF Alignment 2 — RF Alignment 

3 — Sound Alignment 

TEST EQUIPMENT 

CATHODE RAY OSCILLOSCOPE — The tube size is 

relatively unimportant, however, anything under 5" 

usually makes fine adjustment quite difficult. 

SWEEP GENERATOR — The sweep generator used 
should have linear coverage of a center range from 30 

to 220 megacycles. The output should be fairly flat 

ON ir ide frequency variation of the sweep. It should 

he capable of an output of about 0.1 volt with attenua-

tion. It is preferable that the generator have a deflection 
output for the test oscilloscope. 

AM SIGNAL GENERATOR — This generator should 
have a frequency range of from 4.5 to 220 megacycles. 

As this generator is used occasionally as a market gen-

erator, accuracy is an important factor. It should be 

capable of 0.1 volt output with attenuation and should 

he linear through the range. 

VACUUM TUBE VOLTMETER — Almost any stand-

ard make VTVM will do. It should preferably have a 
reversible polarity switch. 

TEST SOCKET 
In each of these models a Test Socket is provided which 

gives convenient access to the various points where 

either a vacuum tube voltmeter or an oscilloscope must 

be inserted for proper alignment. A letter diagram in 

the margin of the schematic will locate these points by 

mean of corresponding letters in the schematic proper. 

A typical Octal socket is used and it should be noted 

that the diagram shows an UNDERSIDE VIEW. Two 

ground points are supplied on separate pinS of the test 

socket for easy metering. Reference is made, in the 

following Alignment Procedures, to the pins on this 

Test Socket. 

VIDEO IF ALIGNMENT 
An adequate signal can be fed through the video IF 

string by feeding the output of the signal generator into 

a tube shield placed over the mixer tube (6AG5) 

(V-19). Care should be taken that this shield is NOT 

grounded. The ground side of the generator output 

can be conveniently grounded to the shield of the ad-

jacent oscillator tube. 
The contrast control should be set to produce minus 2 

volts on Pin 7 6AL5-AGC tube. ( V- 10A). 
The vacuum tube voltmeter should be connected across 

the 8200 ohm detector load resistor ( Pin B Test Sock-

et) and should be set on the minus 3 Volt scale. Set 

channel selector to an unused low band channel. 
The Signal generator should be set to a frequency of 

34.9 Mc. The output of the generator should be ad-

justed to the point where the reading on he VTVM 

is between minus 1 to minus 1.5 volts. 
The First and Third I.F. coils should be peaked for a 

maximum reading on the VTVM. As the voltage read-

ing increases with tuning, the generator should be at-

tenuated to maintain a maximum of minus 1.5 volts. 

Set the Signal Generator to a Frequency of 36.8 Mc 

and tune the Second and Fourth I.F. coils in the same 
manner as above. 

Set the Signal Generator to a frequency of 32.8 and 

tune the trap ( L6) for a MINIMUM reading on the 

VTVM. 

The Third I.F. coil should then be readjusted as de-

scribed previously. 

The Generator should now be shut off ( or tuned to 

different band) and the VTVM should read no more 

than minus 0.20 volts. If there is a higher voltage read-

ing, check for regeneration in the I.F. stages. 

By shunting the signal generator with a sweep genera-

tor ( 30 to 40 Mc) and substituting a Cathode Ray Os-

cilloscope for the Vacuum tube Voltmeter in the above 

procedure the actual pass band of the Video I.F. cir-

cuits may be studied. Ideally the response curve should 

appear on the face of the oscilloscope in the form in-

dicated in Figure ( 7A). A slight slope of the top of 

the curve in either direction or a small dip in the 

center are acceptable as indicated in Figure ( 7B & C). 

• « AL e voà, ( 9.1.1 sal. ..(s.APts 

caftrota 

2. SOuND C•211.112.1 

FIG. 7 
RF ALIGNMENT 

In the alignment of the RF section of this receiver three 

pieces of test equipment are necessary. A sweep gen-

erator, a signal generator and a cathode Ray Oscillo-

scope. For specifications see "Test Equipment" above. 

The output of the Sweep Generator should be fed into 

the antenna. The signal generator ( C.W.) should be 

connected to the antenna terminals of the receiver. The 

sweeper will provide the overall response curve with 

the oscilloscope properly connected. The signal gen-

erator is used as a marker as described below. Some 

Sweep generators made today contain their own marker 

oscillator. In cases where a generator of this type is 
used the Signal Generator may be eliminated. 

The "hot" or "high" side of the Oscilloscope input 

should be connected to the junction point of the 8200 
ohm detector load resistor and the peaking coil. ( Pin 

B Test Socket). The "low" or ground side should be 

connected to the nearest convenient ground point. Care 

should be taken that the generator and the scope leads 

are well separated to avoid regeneration. 

The R.F. section of the receiver is tuned channel by 

channel. The proper frequency settings for any given 
channel can be determined by consulting the Frequency 

Chart on Page ( 2). For example in aligning channel 

2 the sweep generator should be set to some mid fre-

quency between 54 and 60 megacycles. This adjust-

ment is not a fine one. After setting the sweeper in the 

general vicinity of the desired frequency it should be 

tuned to center the response curve on the Oscilloscope 
face. For picture and sound markers the signal generator 

should carefully be adjusted to the frequencies indica-

ted in the Frequency chart. For example in the case of 

channel 2 the picture marker frequency is 55.25 Mc. 

and the Sound 59.75 Mc. 

It is important to note at this point that the oscillator 

coil for channel 2 is in parallel with every other oscil-

lator coil from 3 to 13. It is therefor imperative that 

channel 2 be aligned first and the others in any desired 

order thereafter. 

Starting with channel 2 and applying the proper fre-

quencies as indicated above, the output of the sweeper 

should be attenuated to the point where further atten-

uation will not affect the wave shape. 

The Oscillator should then be adjusted to bring the 

sound carrier into the 32.8 Mc trap valley. With the 

oscillator so adjusted the picture carrier should fall at 

a point approximately 50% up on the slope of the op-

posite side of the band pass curve. Certain variations 

in the waveshape and the location of the picture carrier 

are acceptable. The picture carrier may vary in position 

from a point between 45% and 60% of the slope and 

the overall waveshape may differ from the ideal, flat-

topped response by being either slightly rounded or 
slightly dipped in the center. See Figure ( 8). 

If the position of the picture carrier varies beyond the 

45% to 60% points on all channels correction may be 

made by turning to channel 6, applying the proper in-

put signals and slightly realigning the I.F. transformers. 

IDEAL VIDEO IF RESPONSE CURVE 
DOTTED LINES INDICATE ACCEPTARLE VARIATIONS 

SOUND ALIGNMENT 

Sound alignment on these receivers is best accomplished 

by using an actual transmission received on an antenna 

and fed in the normal manner to the antenna terminals. 

A Vacuum Tube Voltmeter should first be inserted be-

tween the output plate of the Ratio Detector Diode 

(pin 2 V2) and ground. This point may be reached 

through pin C of the Test Socket. The mete z should 

be set on the minus 10 volt scale. With the equipment 

so placed the 4.5 Mc trap ( If .‘ and the primary of the 

Ratio Detector Transformer ! bottom adjustrn-nt, T2) 

should be adjusted for a maximum deflecn of the 

meter. The hot lead of the meter should now be moved 

to the junction point of RI9, C22 and C23 ( Pin A Test 

Socket), and the secondary of the Ratio Detector Trans-

former should be adjusted for a ZERO reading. ( Note: 
There are 3 points at which the meter will zero. Only 

one of these is correct. At the proper setting the meter 

should swing negative on one side and positive on the 
other side of zero). In cases where it is necessary to 

align the sound section when no station transmission is 
available a Single frequency signal generator tuned to 

4.5 megacycles may be fed into the output circuit of the 

Video Detector ( Pin B Test Socket). The receiver 

should then be aligned in the same manner as described 

abose. The disadsantage of this method is that any in-

accuracy in your signal generator will show up as mi.s-

alignment when the set is in actual operation, since 

proper adjustment is sery critical. 

MODELS TV3 00 , TV301, 

TV3OL, TV305, Ch. TW, T 
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V-:à 
6AL5 

RATIO DETECTOR 
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100 
C21 
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RI 
220 fi 

CONNECT VTVIII NUM FOR 
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TUNINS 451110 DRIVER AND 
PRIMARY OF RATIO DIV. 

.002 

RIF 
15E 
5% 

VII4Fe 
RIO 

RIS 
47K 20% 

CONNECT VTVIII HERE 
FOR ZERO TURIN* Or 
RATIO DIV. SECONDARY 

•11 

FIG. 9A 

RATIO DETECTOR 
IN WINE) 

• Fe 
-110« !MC ••0•C 

FIG. 9B 

1300 
C22 

PICTURE ADJUSTMENTS 
ION TRAP, FOCUS AND YOKE 
To properly adjust the Ion Trap, Focusing coil and the 
Deflection Yoke the following procedure should be 

followed. 
The Deflection Yoke should be placed in position clos-
est to the "bell" of the Picture Tube as far forward 
on the neck of the tube as is possible. Be sure the 

wire loops on the mounting make positive contact with 
the coating of the picture tube. The Focus Coil is next in 

line and the Ion Trap last. 
Turn the set on. The antenna should NOT be connected 

to the receiver and the picture contrast control should 

be set at MINIMUM. 
\X'ith the brilliance control set at about one-quarter 

turn back from maximum, the Ion trap should be ad-
justed to achieve the brightest raster on the face of the 

Picture Tube. Trap should be simultaneously rotated 

and moved back and forth on the neck of tube until 
exact setting is obtained. 
Adjust the brilliance control to a point slightly over 

normal brightness and adjust the Focus Control on the 

rear of the chassis for clearest and sharpest horizontal 
sweep lines. The Ion Trap should then be readjusted 

slightly for the brightest response on the face of the 

tube at which good focus is maintained. 

The focus Coil itself should be moved lo secure a com-

plete raster approximately centered and with no cor-

ners cut off. 
Finally the Deflection Yoke should be rotated to 

"square" the raster with the chassis as a reference. The 

thumb screws on the yoke brackets should then be set. 

HORIZONTAL OSCILLATOR ALIGNMENT 
To adjust the Horizontal oscillator and its control cir-

cuits it is necessary to first connect a working antenna 

II 0 

NOR. OSC 
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V-14 
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6866-6 
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TRANS. 
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C65   

GAGS 
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L F V SOCKET 
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415 VIDEO VI IF TRANS 
6AL5 

A.G.C. 
VIDEO DET. 

V9 

4.5 
M C. 
TRAP 

1st. 8 2nd, VIDEO 
AMPL. 
124U7 

FOCUS 
CONTROL 

---------

RATIO DET. 
TRANS. 

SYNC. SEP 
6SN7-GT 

V- II 

VI7 
VERT. OUTPUT 

TRANS. 

TCE-117D C64 

ht AUDIO AMPL 
64T6 
V4 69F6 

RATIO DET 
GALS 

SYNC. LIMITE 
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V-12 
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6K6-GT 

RECTIFIER 
5U4-6 

HEIGHT VERT. LIN. 
CONTROL CONTROL 

o o 

117 v AC 

POWER 
TRANS 

FILTER 
CHOKE 

PARTS LOCATION — MAIN 

to the receiver. It is preferable to use a test pattern as 

the incoming signal rather than a picture. 
With the receiver turned on and the brightness and the 

picture contrast controls adjusted to a normal position 

the Horizontal Frequency trimmer and the Horizontal 

Locking trimmer ( rear of chassis) should be turned 

clockwise all the way and then backed off to about one 

turn ( counter-clockwise). 
The Horizontal Hold Control ( front panel) should be 

turned to a maximum clockwise position. 
The core of the Horizontal Oscillator Transformer 

should then be adjusted. Variation of this core will 

cause the pattern to resolve into a series of black and 

white bars sloping either to the right or the left de-

pending upon the degree of adjustment. The trans-

former should be adjusted to the point where the pic-

ture resolves into a series of from 31/2  to 41/2  bars slop-

ing downwards to the right. 

CHASSIS — UNDERSIDE VIEW 

Au010 OUT. 

6K6-GT 
V-3 

VERT. BLOCKING 
OSC. TRANS. 

The Horizontal Hold Control ( front panel) should 

now be rotated to a full counter-clockwise position and 

the incoming signal momentarily interrupted. This can 

be done most easily by shorting the antenna terminals 

for a moment. 

The Horizontal Hold Control ( front panel) should 

now be rotated slowly in a clockwise direction. As the 

control is turned the number of bars sloping downward 

to the left should decrease. At approximately 90 degrees 

of rotation there should remain between 31/2 and 41/2 

bars just prior to the time that the picture " falls into" 

sync. The picture should remain in sync for an addi-

tional 90 degrees of rotation. If MORE than 41/2 bars 

are evident just before the picture syncs the Horizontal 

Locking Range trimmer ( rear of Chassis) should be 

tightened slightly. If LESS than 31/2 bars the same trim-

mer should be loosened. 

MODELS TV300, TV301, 
TV304, Tv305, Ch. TW, TX 

HEIGHT, WIDTH AND LINEARITY 

To adjust the overall size and linearity of the picture 

it is almost mandatory that a pattern transmitted from 

a local station be used. Linearity adjustments, earticu-

larly, cannot be accurately made on moving transmis-

sions. It should also be remembered that in areas where 

more than one station is being received, that pictures 

transmitted from different stations will vary slightly in 

size. The smallest transmitted picture should be made 

to fill the area delineated by the mask. 

FIG. 10 

The first step in linearity and size adjustment is to turn 

the Width control ( rear of chassis Figure 4) all the 

way in (clockwise). 

The Horizontal Drive trimmer should then be adjusted 

for the best compromise between maximum brightness 

and good horizontal linearity. This control will affect 

the left side of the picture primarily. The Horizontal 

Linearity control ( top rear of chassis) should then be 

adjusted for linearity of the right side of the picture. 

The Width Control should now be readjusted to achieve 

a picture that will fill the mask horizontally. 

The Height and Vertical Linearity controls (both rear 

of chassis) should then be adjusted for a linear picture 

that will fill the mask vertically. 

Picture centering is accomplished by positioning focus 

coil mechanically by means of 4 hexagon-head adjusting 

screws accessible from real of chassis as shown in Figure 

(10). At this point the Focus control, previously set, 

should be retouched for maximum definition of the 

lines in the vertical wedge of the test pattern. Proper 

adjustment and alignment of the receiver should result 

in clear and sharp definition. 
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RESISTANCE CHECK CHART 
TV 300, 301, 304 and 305 

Tube Function 

, 

Tube 

PIN NUMBERS 

1 2 3 4 5 6 7 8 9 

1st Vid. IF 6AG5 800 K 40 0 0 9 K 9 K 40 
2nd Vid. IF 6AG5 800 K 40 0 0 9 K 9 K 40 
3rd Vid. IF 6AG5 0 100 0 0 9 K 9 K 100 
Vid. Det. 6AL5 0 140 K 0 0 2 K 0 8 K 
Vid. Amp. 12AU7 11 K 1 M 0 0 0 13 K 1 M 600 0 
4.5 Amp. 6AU6 1.5 0 0 0 9 K 9 K 100 
Ratio Det. 6AL5 15 K 15 K 2 0 Inf. 0 Inf. 
1st Aud.Amp. 6AT6 10 M 0 0 0 0 0 350K 
Aud. Output 6K6 8 K 0 9 K 9 K 500 K 100 0 0 
Sync. Sep. qSN7 1 M 23 K 0 3.5M 8 K 6 K 0 0 
Limiter-V.Osc. 6BF6 1 M 0 0 0 3.5 M 3.5 M 800 K 
Vert. Amp. 6K6 0 10K 10 K 2 M 0 3 K 
Hor. Osc. 6SN7 800 K 180 K 300K 200K 500 K 600 0 0 
Hor. Output 6BG6 0 600 1 M 0 16 K 
Damper 6W4 500K 10 K 8 K 8 K 
Power Rect. 5U4 9 K 600 600 9 K 
on ions:-

1 All measurements taken with RCA Voltohmyst to ground. 
2 Switch- off, Power Line disconnected. 
3 All controls at "normal" setting. 

VOLTAGE CHECK CHART 
TV 300, 301, 304 and 305 

Tube Function Tube 

PIN NUMBERS 

1 2 3 4 5 6 7 8 9 

1st Vid. IF 6AG5 -3.5 .2 0 0 135 135 .2 
2nd Vid. IF 6AG5 -3.5 .2 0 0 135 135 _2 
3rd Vid. IF 6AG5 0 1 0 0 135 135 1 
Vid. Amp. 12AU7 130 -4 0 0 0 120 -105 -100 0 
Vid. Det. 6AL5 0 -3.5 0 0 3.5 0 -3.5 
4.5 Amp. 6AU6 0 0 0 0 135 135 1.2 
Ratio Det. 6AL5 23 -23 0 0 -2.5 0 -2.5 
1st Aud. Amp. 6AT6 -.5 0 0 0 0 0 70 
Aud. Output 6K6 250 0 220 225 -14 -15 0 0 
Sync. Sep. 6SN7 -4 135 0 -50 250 1.5 0 0 
Limiter-V.Osc. 6BF6 -50 0 0 0 -50 -50 160 
Vert. Amp. 6K6 0 2:10 230 -85 1 0 -60 
Hor. Ose. 6SN7 -90 34 -93 -180 70 -100 0 0 
Hor. Output 6BG6 0 -90 -105 0 165 
Damper 6W4 360 280 140 140 
Power Rect. 5U4 295 295 

onditions:-

1 - All measurements DC voltage to Ground (Chassis) 
2 - All measurements taken with RCA Voltohmyst. 
3 - All controls at "Normal" setting with signal being received. 
4 - Input Voltage 117 Volt - 60 cycle AC. 

PART HUMBER SCHEMATIC DESCRIPTION 
L000 01200 

TOC 33A-1 
TOC 51A- I 
TOC 330-5 
TOC 390-2 
'CRC 470-1 
-111C 820-4 

R 101 
R 16 
R 71 
R 30 33 
45.95 

R 98 

RESISTORS 

3 3 Ohms 1/2 Watt 20% 
5 I Ohms 1/2 Watt 20% 
33 Ohms I Wall IO% 
39 Orme 1/2 Wall 10% 
47 Ohms 1/2 Watt 20% 
81 Ohrns I Watt 20%. 

TOC 820-8 
TOC 101-1 
TOC 221-1 
TOC 331-1 
TOC 331-7 
TOC 581-2 
TOC 102-1 
TOC 102-2 
TOC 102-4 
TOC 152-1 
TOC 332-1 
TOC 332-5 
TOC 392-2 
TOC 682-1 
TOC 682-5 
RC 822-1 

TOC 822-5 
TOC 103-1 
TOC 103-2 
TOC 153-2 
TOC 153-4 
TOC 223. I 
TOC 303-12 
TOC 473-1 
TOC. 563-1 

R 78 
R 12,31 
R 14.15.76 
R 32.35 
R 19 
R 73,74 
R 13.27.34,30.72 
R 48 
R 23 

88.51 
R 71 
R 42,47 
R 29 
R 81 
R 99 
R 59 
R 43,90 
R 103 
R 93 
Il 17,18 
R 55 
R 4041.58 
R 85 
R 19 
R loo 

82 Ohms 1 Watt 10% 
100 ohrh. 1/2 Watt 20% 
220 Ohms 1/2 Watt 20% 
330 Ohms 1/2 Watt 20% 
330 Ohms 2 Watt 20% 
560 Ohms 1/2 Watt 10% 
1000 Ohms 1/2 W•tt 20% 
ixe oh.. I'2 Watt 30% 
1001 Ohms 1 Watt se 
1500 Ceints 1/2 Watt 20% 
3300 ohm. I/O Who 20% 
3300 Ohms 1 Watt 10% 
3900 Ohms 1/1 Watt 10% 
6800 oh.. 1/2 Watt 20% 
6800 Ohms I Watt 10% 
11200 Ohms 1/2 Watt 20% 
8200 Ohms I Watt 10% 
101( Ohms 1/2 Watt 20% 
10K Ohms Watt 10% 
15K Ohms IR Watt 10% 
15K Ohms 1 Watt 20% 
22K Ohms 1/2 Watt 20% 
30K Ohms Temp, Compensating 
47E Ohms 1/2 Watt 20% 
56K Ohms V2 Watt 20% 

PART HUMBER SCHEMATIC 
LOCATION 

DESCRIPTION 

TOC iO4- I 
TOC 104-6 
TOC 101-5P 
TOC 124-1 
TOC 124-5 
TOC 154.2 
TOC 144-1 
TOC 164-2 
TOC 224-1 
TOC 274-5 
TOC 114-1 
TOC 474-1 
TOC 561-1 
TOC 564-3 
TOC 105-1 
TOC 105-2 
TOC 225-1 
TOC 335-6 
TOC 395-1 
TOC loe- I 
TOP 17 DA 

TVC 504-1D 
TOC 523-0 
TOC 52415 
TOC 5240 
TOC 503.1D 
TOC 506-1-D 

TCC 1.5-8 
TCC 2.2-7 
rcc 050-8 
TCC 060-7 
TCC 030-13 
TCC 361-10 
TCC 152-'1 
TCC 152-SP 
TCC 472-7 

TCC 2-1 

TCM 050-20 
TC6I 056-14 
TC/A 101-7 
TCM 121-7 
TCM 181-29 
TCM 271.7 
TC61 391-7 
TCM 391-14 
TCIA 222.14 
TCM 472-8 

TAS 0010 

TCP 202-10 
TC P61 202-10 
TCPM 502-10 
TC P 502-10 

TCP 103-10 
TC PM 103-4 
TCP6I 103-10 
TC P 203- I 
TCP 203-4 
TCP 353-10 
TCP61 503-10 
TCP 503-10 
TCP 503-13 
TCP 101-13 
TC PM 254-4 
TC P 254-1 
TCP 254-4 
TCP 254-4SP 

ICE 112 DA 
ICE 113 DA 

ICI 115 DA 

ICE 116 DA 

ICE 11'1 DA 

TCE 1040 
ICE 147 De 

ICE 14811' 

IL? 551 D 
IL? 517 D 
TLF 140 D 
TL? 149 D 
TLF 146 D 

TL? SO2 
TL? 503 
TL? 519 D 
TL? 114 D 
TL? 142 D 
IL? 508 
IL? 505 D 
IL? 545 DA 
IL? 501- ID 
TL? 548 
TTR 161-2-D 
TIR 157 

TTR 106-2-D 
Tb R 258 
TIR 153-4-0 
TTR 186-D 
TTR 181-D 
TTR 159-D 

R 91 
R 65 
R 88 
R 21 
R 24 
O 36.1184 
R 89 
▪ 44.46.54.97 
R 62 
R 70 
▪ 88 
R 57 
FI 22 
R 750 
R 75C 
R 7591 

R 26 IOOK Ohms I/O Watt 24 
11 92 100K ohh, I watt : 5% 
▪ 94 100K Ohms 1/2 Watt 14 
▪ 49 120K Ohms 112 Watt 20% 

83 96 120K Ohms I Watt 10% 
fi 87 150K Ohm. 1/2 Watt 104 

180K Ohms In Watt 201 
1110K Ohms I/O Watt 101 
220K Ohms 1/2 Watt 20% 
270K Ohms I Watt 10% 
130K Ohms 1/2 Wall 20% 
470K Ohms 1/2 Watt 20% 
540K Ohms 1/2 Watt 20% 
560K Ohms 1/2 Watt 5% 
I Meg Ohm 1/2 Watt 20% 
I Mea Ohm 11 Watt 101 

2.2 Meg Ohms 11 Watt 20% 
I 3 Meg Ohms I Watt 5% 
3.9 Mee Ohms 1/2 Watt 20% 
10 Meg Ohms I/O Watt 201 

1125 Ohm, 9.8 Watt 
8200 Ohms 2.3 Watt 
650 Ohms 10.1 Watt 

CONTROL3 

64 Heiglii (2.5 bfeel 
R 63 94 VerItcal Hold ISOK) Mor. Hold ( 1.5 un) 
R 25.54 BrighMess ( 501K1 10cture ( 11.510 
O 20 Volume 1500K, and Senteh 
R 69 Vert. Laneanty ( S000 WW: 
R 60 Focus (2250 W.W., 

C 38 
C 49 
C 16.7 
C 48 
C 39 
C. 47 
C 22 
C 3314.31.37,44 
C 59.88 
C 20 

CM 
C 83 
C 21,54 
C 87.70 
C 14 
C 8,30.35,41 
C 55 
C 75 
C 77 
C 59.88 

C 69A . R.C. 

C 23.56.71 
C 26 
C 28 
C 32.3643 42.45 

52.58 
C 27,85.02 

C 19.25 
C 18 
C 73 
C ao 
C 28,00.68.53 
C 46.63 
C 79 
C 41 
C 80 
C 40 78 
C 51.72 
C 87 

C 29 
C 6IA 
C 8113 
C OSA 
C 2521 
C 650 
C 640 
C 648 
C 629 
C 81/1 
C 02C 
C 24 

L 100.18 
L 
L 5 
L 8 
L 4.7.18 

L 1.10 
L 2.0 
L Il 
▪ I 
T 
L 16 
L 15 
L 12 

T 
L 17 

L 14 
6 

T 5 
▪ 7 
T 6 
L 13 ( A . 81 

COND ENSEF5 

Ceramic 

1.5 MM? 500 Volte 10% 
2.2 MUT 300 'Volts 20% 
5 mur soo voit, io% 
O M61F 500 Volte 20% 
30 MM? 500 Volts 10% 
360 MM? 500 Volts GMV 
1501 MM F 501 Volts 20% 
1500 MM? 500 Volts GMV 
4700 MM? 500 Volts 20% 

2000/2000 MM? 500 Volts Duel 'ferle. 

Mica 

5 MM? 1000 Voll 10% 
54 MM? icoo vat He 
ma MW? $00 Volt 20% 
120 MM? 500 Volt 20% 
180 MMF iono von 2% Mirer 
270 am? 500 Volt 20%. 
390 MM? 500 Volt 20% 
390 MM? 1000 Volt 10/ 
2200 MM? 1000 Volt 101 
4700 MM? 500 Volt 10% 

Trunmers 

Hortrontal Trimmer Assembly 

Paper 

.002 

.0022 

.0017 

MOD 
MFD 
MFD 

600 Volts 
600 Volts Molded 
600 Volts Molded 

.005 MOD 400 Volts 

.01 MFD 600 Volts 

.01 MFD 400 Volts Molded 
.01 MID 600 Volts Molded 
.02 1IFD 200 Volts 
.02 MID 401 Volta 
.035 mn 601 Volts al 
047 MID 600 Volts Molded 
.05 MID 600 Volts 
.05 MID 1000 Volts 00 
.1 MOD 1000 Volts Oil 
.22 61111) 400 Volts Molded 
.25 MID 20,1 Volts 
25 MFD 400 Volts 
25 MID 400 Volts 

Electrolytics 

24 
80 

I 10 
10 
30 
10 

5 40 
10 

, 40 
' 40 
(130 

4 
10 
30 
80 
125 
80 
40 

30 
10 

64FD 
MID 
MFD 
MID 
MFD 
MFO 
MFD 
MFD 
MID 
MID 
MFD 
MID 
mFID 
MID 
MOD 
Mm 
MOD 
MID 

MID 
MOD 

350 Volt 
450 Volt 
475 Volt 
475 Volt 
400 Volt , 
301 Volt 1 
450 Volt / 
400 Volt 
450 Volt 
150 Volt 
50 Volt I 
25 Volt 

475 Volt 
400 Volt 
50 Volt 

450 Volt 
450 Volt 
150 Volt 
300 Volt 
400 Volt 

COILS & TRANSF(/RMERS 

First I.F. Coil 
Second I.F. Coli 
Third I.F. Coli 
Fourth I F Coli 
I.F. 

Peaktng Cal ( 120 ii.11 
Peaking Cosl (36 u.h. , 
Pealong Cod ( 100 ill.., 
4 5 Trap (Sound Tage-011) 
Rollo Detector Cal 
Horizontal Lineanty Cool 
Vhdth Control Cal 
Focus Cal 
Ion Trap - 10.. 
Ion Trip - 
Vertical Oscillator Transformer 
Horizontal Osollator Sync. 

Guide Transformer 
FlIter Choke 
Sound Trap 

Vertical Output Tranalormer 
Power Transformer 
Horizontal Output HM. Tram, 
Deflection Yoke 

TOC I 
TSP 443-D 
TPL I20 
TLD 101 

TCB 355- DR 
TGL 101-D 
TINS 79f- D 
TOP 4-r, 
11114 100-1 
TKN 101-1 
ricK 103-1 
TKN 108-1 
INS 12I- R 
TOG 113-C 
TBP 5.1-D 
IRK 173-D 

TCB 255 DM 
TGL 107 D 
TMS 796 D 
TNP 5 D 
TKN 114 D 
TKN 115 D 
TKN 114 D 
TKN 117 D 
TMS 121 
106 113 D 
TBP 041 D 
TBK 174 C 

TCB 275-C 
TUS 520 D 
TMS 121 R 
TSG1011 
TBK 1/5 1-D 
TER 114 
TKI4 115 
TI(14 116 
TKN 117 
TGL 116 D 
TRE 1 D 
TBP 539 C 

TC13 271 D 
TGR 155 D 
TMS 510 D 
TMS 121 R 
TSG ice D 
113K 175 D 
11114 114 D 
11110 115 D 
TIOI 116 D 
TICN 117 C. 
TGL 116 
Tilt I D 
TMS 921 D 
TISP 539 D 

TOC 470 4 
TOC 540-2 
TOC 331-2 
TOC 101-1 
TOC 472-3 
IOC 273-1 
TOC 105-1 

TCC 010-11 
TCC 4.7-11 
TCC 22-12 
TCC 381-10 
TCC 502-SP 

TCM 271-7 

TAO 524 D 
TAS 525 D 

IL? 141 D 
TL? 551 D 
TL? 120-1 
TL? 110-2 
TL? 110-3 
IL? 120-4 
TL? 120-5 
TL? 120-6 
TL? 120-7 
TL? 120-8 
TL? 120-9 
TL? 120-10 
TL? 120-10 
TL? 110-10 

TL? 146 0 
TL? 551 D 
TL? 120-1 
TL? 120-3 
IL? 120-5 
TL? 110-7 
TL? 120-9 
IL? 110-10 
TL? 120-10 

HARDWARE 

trith Fuse 
TO 4 oR Oval Speaker ( Pie 

Interlock Plue 
Interlock Corn 

CABINET 6 HARDWARE TV 303 

Cabtnet 
Safety Glas, 
Mam 
Trade Mare Esciacheon 
Outside Knob 
Instdi Knob (Small Shaftl 
Inkode Knob ( Large 511810 
Selector Knob 
Escutcheon 
Escutcheon Sonne 
Buta- ln-Amen. 
Back 

CABINET ta 14ARDWARE - TV 301 

Cabinet 
Safety Glass 
Mask 
Trade Mare Escutcheon 
Outside Knob 
InsIde Kook 
Dual Kook 
Intlicator Knob 
Escutcheon 
Escutcheon SlirMt 

Antenm 
Back 

CABINET & HARDWARE TV 301 

Cabinet 
Perfora ted Bottom 
Escutcheon 
Escutcheon forint 
Back 
Outstde Knob 
Inside Knob 
Dual Knob 
InMeator Knob 
Safety Glas. 
Safety Clam Retainer 
Bullt-1n Antenna 

CABINET ts HARDWARE - TV 305 

C 5,12 
C 14.15 
C 
C 1.2,3.4.11,13,89 
C 10 

Cabinet 
Grille Cloth 
Perforated Bottons 
Eacutrhern 
Escutcheon SPc16 11 
Bank 
Dutstde Knob 
10.1de Knob 
Dual Knob 
IndIcator Knob 
Safety Ohms 
Gleas Reminer 
Mask 
9,11,-I, Antenne 

TUNER 
Resistors 

47 Ohm 1/2 Watt 20% 
56 Ohm 1/2 Watt 10% 

330 Ohm 1/2 Watt 10% 
Iwo otwt, 1/1 Watt 20% 
4700 Ohm 1/2 Watt 5% 
27K Ohm ira Watt 20% 
1 Yegohm 1/2 Watt 20% 

CONDENSERS 

Ceramt 

I MW? 800 Volts 10% 
4.7 MM? 100 Volts 10% 
22 MM? 600 Volts 5% 

360 MM? 601 Volte Min. 
50'10 MM? 1100 Volts Disc. 

Mica 

c a 2/0 MM? SOO Volts 20% 

FINE TUNER 

Bwhing Aemmbly 
/Malt A mernbly 

COLS - 12 - COIL TUNER 

L 100.17 
L 100.28 
L 100-1 
L 100-2 
L 100-3 
L 100-4 
L 100-5 
L 103-8 
L 100-7 
L 100-8 
L 100-9 
L 100-10 
L 100-11 
L 101-12 

L 100-27 
L. 100-28 
L 100-1 
L 100-3 
L 100-5 
L 100-7 
L 100-9 
L 100-10 
L 100-13 

I.F. Choke 
?lest I.F. Coll 
Chmusel 2 Ostillator Cal 
Channel 3 OecUlator Coli 
Channel 4 OscIllator Cod 
Channel 5 Oscillator Cal 
Channel 8 OectIlator Coil 
Chmnel 1 OscIllator Coll 
Channel 8 Osellator Coli 
Channel 9 0801 11010e Col! 
Channel 10 OscIllator Coli 
Channel II OiscIllator Coll 
Channel 12 Oecillator Coli 
Channe , 13 Decillator Coil 

COILS - TUNER (See Page 51 

Choke 
First I.F. Coll 
Channel 2 Omillator Coil 
Channel 3-4 OecIllator Coli 
Chanml 5-8 Oecillator Coll 
Channel 7-8 Clsollator Con 
Channel 1-7 Clecillator Coll 
Channel 11-12 CsectIlator Coll 
Charme! 13 Oecillator Coli 

MODELS TV300, TV301, 
TV304, TV305, Ch. TW,TX £
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tea 12 I/2" TELEVISION RECEIVER 

"TW"B"TX" CHASSIS 

34 67 9 10 11 12 13 

7 I • 
• o 0 
O o 0 

.0 an Ps ow 

1 I 1 7 
8 8 8 8 0000 

RI 
IK 

ia6.0F 

== c5 
MM? 

CI 

VE-Tw 
LEAD 

o 
8 9 10 II 12 13 3 

L100- 24 

22 Mmr 

6J6 
2 V20 

R2 
54 

C2 
360 
IMF 

C 3 
360 MM? 

II  
RFC 

L 100 -26 
330 

64G5 L- I00 - 28 

V19   -sur-

L-100-29 

4› 4 +5% RI 7K 1.44 
5% 

8 5 4 3 / 1 mel 340 
c 1 CI   7 

13 121(i1OÎÎ iîi y y  s 

C 

C î : 

e 110 MMP /, 

wow elf. 6J6 
  c t'}'±'"" VIS 

0,9 0,9 9 4 4 9 9 4!ViVi cis  . It p. 
t  1. 4.71xwr, 

R9 27» ie  
4 

olIIIIIIW 10 ei 
o o 0 o o 0 0 0 4 4 i 00000000 1 

0 0 o 0 
  0 0 0 o 

3 3 _i -J 

ALL RESISTORS 20% UNLESS OTHERWISE 

NOTED. VOLTAGES MEASURED WITH R.C.A. 

VOLT ONMYST 

VI - 4 5 NC AMPLIFIER 

V2- RATIO - DETECTOR 

V3- AUDIO OUTPUT 

V4- 1st AUDIO AMPLIFIER 

V5- Is1 VIDE' IF 

V6 - 2nd VIDEO 1 F 

Vi- 3rd VIDEO I F 

V8- SYNC LIMITER a VERT. OSC. 

V9- is? a 2nd VIDEO AMPLIFIER 

VIO- DETECTOR 8 A G.0 

VII- SYNC SEPARATOR 

V12- VERT. AMPLIFIER 

VI3- HIGH VOLTAGE RECTIFIER 

V14- NOR OSCILLATOR a SYNC GUIDE 

VIS - HORIZONTAL OUTPUT 

VI6 - DAMPER 

VIT- LOW VOLTAGE RECTIFIER 

VI8- R F OSCILLATOR 

VIS- MIXER 

V20 - R F AMPLIFIER 

V21- PICTURE TUE1E 

C49-4 117 188 

10-140 # c ISOK,0% 

LOCK1114 

V120 .002 

.5 TO 
4 IMP. 

V8A 

6B LIMITER 

1000-2074 
R-106 

• 

-t-

1  
C54 
100 

  +140v. 

34.11M.C. 

C11 
2701111F 

CII 

340 

MM? 

,C119 
340 

ANT 

R 29 

3900 -

10% e 

BOTTOM TOP 
VI 14 

6A U 6 

/- - 02 

L__ 
V5 

6AG5 36 8 C 
C30 

30 

39 

10% 

-C 33 

1500 

SYNC. SEPARATOR 

R551 X 
13K 
1W Rpz, 6SN7- 

GT 
+240v - 3.5v. 

lc 4 7 

JIS R84 
120K SO.K 140412.1401.0 

•••••040 .0, •••••  

1185 # 30 K 

/Ewe,/ c6e/ Ewe ,/Ewe/,/ V14 
ceisPS-11 .04, 6S N7- G T 

e • >IOSICI. L17 -90V. • A 
93 

10K-10% 141-^ 1 

600v, 

C 72 
0.26W. 

400V. 

904 
4200 
10% 

I/ 7 

9,4 2 

160 K-101L 

-90v. 

• 0 
• C 

I09AZ 

C74 180 
2% 

184 

270K-10% 

C 34 

11500 

+240v. 

R $7 

3.9 MEG. 

200V 

112 
100 C 1 

- 13 

1000 

+140v. 

32 INC 
+140v. TRAP 

C21 iloc, 

151.? 

V2 
6AL 5 

RAS 

10% C 24 
4 1.1F0 

V4 
6AT6 

A...0 
AMPLIFIER 

C41 

270 

Cl 

.003  C .140V 
46 

330 c40 510K R 

49 
200v. 20K 

C53 

.047 

R58 159 
22K 8200 

C 55 141 

390 4600 

C 75 
390 195 

R94 
1006 C 77 

I% 2200 

e 169- 8 
40-370 
40812. 
FREQ. 

1 

4 
C 06-397-00 4 
mom . 
DIIVI ir 

inlet 
-• 120K 
r 111I•10%, 

-90v. 

47 

>197 

MEG 

-90v. 

C545 
.002 

+4v. 1 

V88 6BF6 VERT 

T4 14 
42 
44! 

C58 
T.005 

R65 

220K 

R 44 

2.5 11E6 

HEHTINT 

CONTROL 

VIS 
6BG6-G 
NOR1Z OUT PUT 

•000V. Put ss 

C 78 

 1 

200V. 

DO NOT 
NE•31/011 

.05 
1000V 

+240v. 

R100' 

56K 

clue 

5 

V3 
6K6-GT 

•uoi 0 
OUT Put 

- fly 

C23 C25 1500 

e cg 3 R02020 OcIle 124 
- .0022 

24  
4 70 K 

47 K 

1102030'1 W 

8 2 1: 4? VOL  3165201 K 
-14 v 10 MI6 C0+142T 

40v v9 + 2 40v 

T3 

r 

C47 

"- 360 

VIOB 

V1OA 
6AL5 
(4.4.C.) 

C 52 
154 61 .005 

IL5K 

0 SC. 

PICTURE 

T5 

CIO -.. ..,<, 5110/, eI 
DLUI 

2  

......... 

0.22 2.2 t 
' Ic Ife rte., •i; 

....4-• 

-Ncote._ time - ct: c4 44.11 
130111P ^ >1500  

Nil 10111, 
KOS MO 
SK 

I RT 
3 ' LIN 
.CONT 

+330v(TO K1NE) 
W.10 

110811. OUTPUT • 
N.V. TRANS. 1 ,01 

110TH 
L____J 

CONTROL 
L16 LIS 

311.• 
RORIE. L 111.CON, 

C80 

1035 

-90v. 

cel 
-To.4 

- 90v. 

c 25 L 

• 24 noF 0 

I2AU7 
1" i 21 VIDEO In? L2 e 

L 10 3.h,t 4 
81.1.1 4 5, 

150/5 .047e 

644 

1 MEG 

-3.5v. 

VERTICAL YOKE 
43..n. TOTAL 
r R 73 874i 
540- 0.161 

LI2 
247 

L _.; FOCUS 
Li3A COIL 

It 45 
47 

LII 
.c114 
4700 

. 644 
MCI 

..90 v. +140v. 

.05 

‘AL5 

LK LS 

3 RAM 
1.4A. 

It 4 

4200 
10% 

1172 
1000 

-90v. + 240v. 

V13 +9000v. 

183-GT/8016 TO KINE 
14.V. RECT. 

NORIZ.TOKE 
TOTAL 

r 

ISSUED DATE 
JAN 16,1950 

6104 

560K 

C114 

Vib L cos- - - 
6W4 
DAMPER 

340v 

•280v. 

T 77 

MODELS T V300 , TV301, 
TV3, TV3 05 , Ch. TW, TX 

AUDIO OUTPUT 

TRANSFORMER 

tS 
v c 

3.2A 

+ 240v 

CSI 

0.25 
400V 

425 
500K 
Whet/NESS 
CONTROL 

3 
R 26 ,00K 

R77 
33 
10% 

V21 
OBP4 

OR 2LP4 

rI40v 

C 
C41A 424 

to 4o m e« 

40 1F4 p3 4 A  

C1128 

5U4- G 
RecT   

4 VIT 

L I 

ON- OFF SWITCH 

(01X SOUND V C.) 

+330v 

+9000v APPel" 

• , 
4:CAPACITY OP SOO-
"' 100 IMP »TAMED 

INITIKEll OUTER 
1111111UNO COAT ANO 
MIR AQUADAII 

- 90v. COAT. 

TEST SOCKET 
TO (Borrow VIEW) 

el" TO HEATERS 
Ys Yt x 

111TERLOcK 

11 5v.- 40 ^%.4 

SUPPLY 

-
 9
 
3
9
V
d
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SPECIFICATIONS 
POWER SUPPLY 

105 to 125 Volts - 60 Cycle A. C. 

POWER CONSUMPTION 
225 Watts 

POWER OUTPUT 
2 Watt (Undistorted) 

INPUT IMPEDANCE 
72 and/or 300 Ohm 

PICTURE TUBE SIZE 
12-1/2" Round 

SPEAKER 
4" x 6" Oval PM - Voice Coil 3 Ohms 

DIMENSIONS 
21-1/2" Wide x 18" Deep x 12-1/2" High 

SHIPPING W EIGHT 
App. 71 Lbs. 

TUBE COMPLEMENT 

1 
2 
3 
4 
5 
6 

8 
9 

10 
11 
12 

17 
18 
19 
20 
21 

6J6 
6AG5 
6J6 
6AG5 
6AG5 
6AG5 
6AL5 

12AU7 
6AU6 
6AL5 
6AT 6 
6V6 
6SN7 
or V11 

7N7 
6BF6 
or 1V8A 

6SR7 V8B 
6V6 V12 
6SN7 
or V14 

7N7 
6BQ6 V15 
6W4 V16 
1B3 V13 
5U4 V17 
12LP4 V21 

V20 
V19 
V18 
V5 
V6 
V7 
VlOB 
V10A 
V9 
V1 
V2 
V4 
V3 

RF Amplifier 
Mixer 
RF Oscillator 
1st Video IF Amplifier 
2nd Video IF Amplifier 
3rd Video IF Amplifier 
Video Detector 
AGC 
1st & 2nd Video Amplifiers 
Ratio Detector Driver 
Ratio Detector 
Audio Amplifier 
Audio Output 

Sync. Separator 

Limiter 

Vertical Sweep Oscillator 
Vertical Sweep Amplifier 

Horizontal Sweep Oscillator 
and Sync - Guide. 

Horizontal Sweep Amplifier 
Damper 
High Voltage Rectifier 
Power Rectifier 
Cathode Ray Tube 

0 0 

MOR OSC 
TRANS 

PARTS LOCATION — MAIN CHASSIS — UNDERSIDE VIEW 

NOR. a VERT. 
HOLD. 

DAMPER 
6W4 

TEST 
SOCKET 

4.5 me. AMPL 
6AU6 
VI 

MOR. FREQ. 

HOR. DRIVE 

HOR LOCKING 

VOL. CONT'L 

ON-OFF SW. BRIGHTNESS Et 
CONTRAST CONTROL 

SYNC GUIDE a 
MOR OSC. 

6SN7GT OR 7N7 
V- I4 

3rd VIDEO 
I.F 

6A65 
3rd VIDEO 
IF V 

4th VIDEO 
I F TRANS. 

6AL5 
A.G.G. a 

VIDEO DEI. 

4.5 
M.C. 
IRAI 

1st. & 2nd. VIDEO 
AMPL. 
I2AU7 

FOCUS 
CONTROL 

AUDIO OUTPUT 
TRANS. 

TUNER 

6J6 
R.F OSC. 

V18 

SAGS 
1st. VIDEO IF 

6AG5 
2nd VIDEO 

LF. 

ICE- 1480 

GAGS 
MIXER 
V19 

6J6 
R.F. AMPL 
V20 

ELECTROLYTIC 

RATIO DEI. RATIO DET 
TRANS. 6AL5 

VERT. AMPL. 
SYNC. SEP 6V6-GT 

6SN7GT OR 767 
V-II 

HEIGHT 
CONTROL 

6BF6 OR 6SR 
VEI 

SYNC. LIMITE 
a VERT. OSC 

POWER 
TRANS 

AUDIO OUT. 

6V6-GT 
V-3 

VERT. BLOCKING 
OSC. TRANS. 

V17 
RECTIFIER 

sua-G 

VERT. LIN. FILTER 
CONTROL MORE 

0 

FOR DETAILED ALIGNMENT PROCEDURE AND A DISCUSSION OF CIRCUITS 

SEE TV 300-301-304-305 MANUAL 

MODEL TV315, 
Ch. TAB, TAA 
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RESISTANCE CHECK CHART 

Function Tube 

Pin Numbers 

1 2 3 4 5 6 7 8 9 

4.5 Mc Amp. 6AU6 1.5 0 0 0 29K 29K 200 

Rat. Det. 6AL5 15K 15K 1.8 0 Inf. 0 Inf. 

Aud. Output 6V6 29K 0 29.4K 29K 470K - 0 150 

Aud. Amp. 6AT6 10Meg 0 0 0 0 0 450K 

1st IF 6AG5 700K 39 0 0 30K 30K 39 

2nd IF 6AG5 700K 39 0 0 30K 30K 39 

3rd IF 6AG5 .1 100 0 0 30K 30K 100 

Vid. Amp. 12AU7 32K 8.2K 0 0 0 33K 1Meg 47 0 

Det.-AGC 6AL5 0 120K 0 0 2.7K* 0 8.2K 
Ver. Osc. - Lim. 6SR7 0 1Meg+ 0 3.9Meg 3.9Meg 2.5Meg++ 0 0 

Syn. Sep. 7N7 0 0 46K 1Meg 3.9Meg 30K 6.8K 0 

Vert. Amp. 6V6 - 0 140K 140K 2.2Meg 30K 0 1K 

Hor. Osc. 6SN7 750K 140K** 300K 220K 220K 0 0 0 

Hor. Output 613Q6 28K 0 - 32K 220K 45 0 140 

Damper 6W4 100K - 120K 28K 28K - 28K 28K 
Rectifier 5U4 - 29K - 72 - 72 - 29K 

C onditions:-

A - All Measurements to ground (chassis). 
B - All controls fully clockwise except Focus control fully counter- clockwise. 
C - Line cord disconnected - switch off. 

Notes:-

'6 Reading will vary with setting of picture control. 
** Reading will vary with setting of horizontal hold control. 
+ Reading will vary with setting of vertical hold control. 
++ Reading will vary with setting of height control. 

VOLTAGE CHECK CHART 

Function Tube 

Pin Numbers 

1 2 3 4 5 6 7 8 9 

4.5 Mc Amp. 6AU6 0 0 140v 140v 1.4v 

Rat. Det. 6AL5 0 0 0 0 0 

Aud. Output 6V6 230v 0 185v 200v 0 7v 

Aud. Amp. 6AT6 lv 0 0 0 52v 

1st IF 6AG5 -7v 0 150v 150v 

2nd IF 6AG5 -7v 0 150v 150v 

3rd IF 6AG5 0 lv 140v 140v 

Vid. Amp. 12AU7 100v -.3v 0 150v 0 lv 0 

Det. AGC 6AL5 0 -7.5v* -7.5v4 0 -.3v 

Ver.Osc.-Lim. 6SR7 0 70v+ 0 -3.1v -3.1v 330v++ 0 

Syn. Sep. 7N7 0 0 100v -.5v -3v 230v 7.5v 

Vert. Amp. 6V6 0 360v 360v -1v 150v 45v 

Nor. Osc. 6SN7 -15v 90v** -7v -70v 170v 0 

Hor. Output 6BQ6 150v 120v -18v -7.5v 0 .7v 

Damper 6W4 340v 380v 260v 255v 230v 230v 

Rectifier 5U4 255v 255v 

Conditions:-

A - Line Voltage 117 Volts 60 cycle A.C. 
B - All Measurements to ground, (chassis) taken with a Vacuum Tube.Voltmeter. 
C - Switch on and all controls at minimum (counterclockwise). 
D - Tuner set to Channel 3 with no antenna or signal applied. 

Notes:-

* Reading will vary with setting of picture control. 
** Reading will vary with setting of horizontal hold control. 
+ Reading will vary with setting of vertical hold control. 
+-I. Reading will vary with setting of height control. 

PART HUMBER SCHEMATIC DESCRIPTION 
LOCATION 

TRC 51A-1 
TRC 180-8 
TRC 390-2 
TRC 470-1 
TRC 470-8 
TRC 820-1 
TRC 101-1 
TRC 221-1 
TRC 331-1 
TRC 561-2 
TRC 681-8 
TRC 821-2 
TRC 102-1 
TRC 102-2 
TRC 152-1 
TRC 182-2 
TRC 332-1 
TRC 392-2 
TRC 4-2-3 
TRC 47: - 5 
TRC 682-1 
TRC 822-1 
TRC 822-2 
TRC 103-1 
TRC 103-2 
TRC 153-2 
TRC 153-7 
TRC 183-2 
TRC 223-1 
TRC 273-8 
TRC 303-12 
TRC 473-1 
TRC 563-1 
TRC 104-1 
TRC 104-2 
TRC 104-4 
TRC 104-6 
TRC 104-SP 
TRC 124-1 
TRC 154-2 
TRC 184-1 
TRC 184-2 
TRC 224-1 
TRC 274-5 
TRC 474-4 
TRC 564-1 
TRC 564-3 
TRC 105-1 
TRC 105-2 
TRC 225-1 
TRC 335-6 
TRC 395-1 
TRC 108-1 
TRP 19D 

TVC 504- ID 
TVC 523-D 
TVC 524-D 
TVC 526-D 
TVC 503-1D 
TVC 506-1D 

TCM 050-20 
TCM 056-14 
TCM 101-7 
TCM 121-7 
TC1314 181-29 
TCM 271-7 
TCM 391-7 
TCM 222-14 

TCC 2.2-7 
TCC 050-8 
TCC 060-7 
TCC 361-10 
TCC 132-7 
TCC 152-8P 
TCC 172-7 
TCC 2-1 

R 16 

R 30,33 
R 45,95 
R 78 
R 98 
R 12,37 
R 14,15 
R 32,35 
R 73,74 
R 23,79 
R 48 
R 13,27,34,38,72 
R 77 
R 51,68 
R 17 
R 99 
R 29 
R 43 
R 42 
R 61,71 
R 59 
R 90 
R 109 
R 36,93 
R 17,18 
R 55 

R 40,58 
R 76 
R 85 
R 19,105 
R 100 
R 31,24,26 
R 106 
R 96 
R 92 
R 94 
R 49,83 
R 87 
R 97 
R 91 
R 65 
R 86 
R 102 
R 39,104 
R 89 
R 48,56 
R 62 
R 70 
R 88 
R 57 
R 23 
R 75 

R 66 
R 113,84 
R 25,54 
R 20 
R 69 
R 80 

C 84 
C 83 
C 21,54 
C 87,70 
C 71 
C 30,35,41 
C 55 
C 77 

RESISTORS 

5.1 Ohms 1/2 Watt 20% 
18 Ohms 2 Watt 10% 
39 cm.s va watt 10% 
47 Ohms 1/2 Watt 20% 
47 Ohms 2 Watt 10% 
82 Ohma 1 Watt 20% 

100 one. 1/2 Watt 20% 
220 ohms 1/2 Watt 20% 
330 Ohms 1/2 Watt 20% 
560 Ohms 1/2 Watt 10% 
680 Ohms 2 Watt 10% 
820 m.. 1/2 Watt 10% 

1,000 Ohms 1/2 Watt 20% 
1,000 Ohms 1/2 Watt 10% 
1,500 ohms 1/2 Watt 20% 
1,800 ohms I /2 Watt 10% 
3,300 Ohms 1/2 Watt 20% 
3,900 Ohms 1/2 Watt 10% 
1,700 Ohms 1/2 Watt 5% 
4,700 Ohms 1 Watt 10% 
6,800 Ohms 1/2 Watt 20% 
8,200 Ohms 1/2 Watt 20% 
8,200 Ohms 1,2 Watt 10% 
10K Ohms 1/2 Watt 20% 
10K Ohms 1/2 Watt 10% 
15K Ohms 1/2 Watt 1.1% 
15K Ohms 2 Watt 20% 
18K Ohms 1/1 Watt 10% 
22E Ohns 1/2 Watt 20% 
27E Ohms 2 Watt 10% 
30K Ohms Temp. Compensating 
47E Ohms 1/2 Watt 20% 
56K Ohns 1/2 Watt 20% 
100E Ohms 1/2 Watt 20% 
100K Ohms 1/2 Watt 10% 
100K Ohms I Watt 20% 
100K Omis 1 Watt 5% 
100K Ohms 1/2 Watt 1% 
120K Ohms 1/2 Watt 20% 
150K Ohms 1/2 Watt 10% 
180K Ohms 1/2 Watt 20% 
180E Ohms 1/2 Watt 10% 
220K Ohms 1/2 Watt 20% 
270E ohms 1 Watt ao% 
470K Ohms 1 Watt 20% 
580K on.. ira Watt 20% 
560K Ohm, 1/2 Watt 5% 
1 Meg Ohm 1/2 Watt 20% 
1 Meg Ohm 1/2 Watt 10% 

2.1 Meg Ohms 1/2 Watt 20% 
3.3 Meg Ohms 1 Watt 5% 
3.9 Meg Ohms 1/2 Watt 20% 
10 Meg Ohms 1/2 Watt 20% 

1,000 Ohms 20 Watt Mitan 

CONTROLS 

HeIght (2.5 Meg) 
Vert. ( 1.5) Meg à Bor .hold (501) 
Brightness (5001) & Contrast (11.51) 
Volume (500K) & Seitch 
Vert. Linearity (5,000 WW) 
Focus (2,250 WW ) 

CONDENSERS 

Mica 

Mm! 1,500 Volta 20% 
56 Mm! 1,000 Volts 10% 

100 llmf 500 Volts 20% 
120 Mm! 500 Volta 20% 
180 Mm! 1,000 Volts 2% Silver 
270 Mm! 500 Volts 20% 
390 Yod 500 Volts 20% 

2,200 Mm! 1,000 Volts 10% 

Ceramic 

C 49 2.2 Mita 500 Volte 20% 
C 16,7 5 Mm! 500 Volta 10% 
C 48 9 Mmf 500 Volts 20% 
C 47 360 Mie 500 Volts GMV 
C 22 1,500 sires soo Velte ao% 
C 31,93,34,37,41 1,500 Mm! 500 Volts GMV 
C 50,88 4,700 Mm! 500 Volts 20%. 
C 20 2,000/2,000 hird Dual Herlec 

Paper 

TCP 202-10 C 23,16,58,71 .002 Mid 600 Volta 
TCP 502-4 C 32,36,42,43,45, . 005 hifd 400 Volts 

52,58 
TCP 103-4 C 27,47,85,86 .01 MM 400 Volta 
TCP 203-1 C 18 .02 Mfd 200 Volts 
TCP 203-4 C 73 .02 MM 400 Volts 
TCP 503-4 C 61 .05 Mid 400 Volts 
TCP 503-10 C 63 .05 Mfd 600 Volts 
TCP 254-1 C 40,78 .25 Mfd 200 Volta 
TCP 254-1 C 51,72 .25 htfd 400 Volts 
TCP 254-4- SP C V .25 Mfd 400 Volts OU 
TCP 254-10 C 65,81 .25 Md 800 Volts 
TCPM 502-10 C 28 .0017 htfd 600 Volts 20% Molded 
TCPM 103-1 C 19,25,75 .01 MM 400 Volts Molded 
TCPM 503-4 C 50,88,79 .047 Mid 400 Volts 20% Molded 
TCPM 503-10 C 53,80 .047 Mid 600 Volts 20% Molded 
TCPM 254-4 C 60 .22 htfd 100 Volts Molded 

TCE 104-D 
TCE 140- DA 

TCE-151-D 

Electrolytic 

C 21 4 hild 25 Volts 
C 620 40 Mfd 400 Volts 
C 62C 80 ltfd 350 Volts Triple 
C 62A 40 bIld 10 Volts 
C 6113 50 Mid 150 Volts 
C 61C 10 hifd 400 Volts 
C 81D 130 Mfd 50 Volta Quadruple 

C 81A 24 Mid 250 Volts 

PART HUMBER SCHEMATIC 
LOCATION 

 MODEL TV315, 
DeeRwrmeCh. TAA, TA& 

TAS 538-D C 89A,69B 

TLF 551-D 
TLF 5110-D 
TLF 118-D 
TL? 149-D 
TL? 146-D 
TLF 501-D 
TLF 503-D 
TLF 519-D 
TLF 114-D 
TLF 531-D 
TTR I61- 2-D 
TTR 185-D 
TTR 157-D 
TTR 209-D 
TTR 193-D 
TTR 106-2D 
TLF 545-DA 
TTR I59-D 
TLF 553-D 
TIR 195-D 

L 100-28 
L 3 
L 5 
L 8 
L 4,7,18,100-29 
L 1,10 
L 2,9 
L II 
T 1 
T 2 
T 4 
T 5 
L 17 
T 
T 7 
L 14 
L 12 
L 13, A,B 

T 3 

Trimmer 

Trimmer Assembly 

CULS & TRANSFORMERS 

1st I? Coll 
2nd IF Coli 
3rd IF Coll 
4th IF Coll 
IF Choke 
Peaking - 120 ah -(22E) Blue Dot 
Peaking Coil - 96 ah Form Black Dot 
Peaking Coll - 100 ab Form Red Dot 
Sound Take-Off Trap 
Ratio Det. Coli 
Vert. Blocking Ose. Transformer 
Vert. Output Transformer 
Hor. Dec. - Sync.Guide Transformer 
flor. Output - E.V. Trans. 
Per Transformer 
Filter Choke 
Focus Coll 
Deflection Yoke 
Width Coll 
Audio Output Transformer 

CABINET AND HARDWARE 

TFU 1 Fane 1/1 Amp. Pigtail 
TUS 782 Tube Shield 
ThIS 127 miniature Tube Shield 
TS0 186 CRT Socket Assembly 
TT8 403 Speaker Connector (male) 
TTS 401 Speaker Connector (female) 
TSP 464 4. z 6- 0.1 PM Speaker 
TPL 150 Interlock Plus 
TLD 101 Interlock Cord 
TFA 510-D Anode Connector & Lead 
TCB 278-D Cabinet 
TGR 160-D Grille Cloth 
TFF 101 Felt Peet 
T148 981-D Oesel 
TGL 181-D Glass 
ThIS 982-13 Mask 
TUS 520-D Bottom 

12I-R Escutcheon 
TOG 106-D Eacutchece Spring 
TIM 114 Outside Knob 
TON 115 Inside Knob 
TKI4 118 Dual Knob 
TICN 117 Indicator Knob 
TW F 151 Felt Rallier 
TBK 183-D Back 
TIM 523-D CRT Cup 
TOP 539-D Blet-In-Antenne 
TTS 407-D Antenne Terra Stil', (3 Poet) 
TLF 565 Antenna Machins Trang. 

TRC 470-1 
TRC 560-2 
TRC 331-2 
TRC 102-1 
TRC 172-3 
TRC 373-1 
TRC 105-1 

TCC 010-11 
TCC 4.7-11 
TCC 22-12 
TCC 961-10 
TCC 502-8P 

TCM 271-7 

TAS 524-D 
TAS 525-D 

TLF 146-D 
TLF 551-D 
TLF 120-1 
TLF 120-2 
TL? 120-3 
TLF 120-1 
TLF 120-5 
TLF 120-8 
TLF 120-7 
TLF 120-8 
TL? 120-9 
TLF 120-10 
TLF 120-10 
TLF 120-10 

TLF 146-D 
TLF 551-D 
TLF 120-1 
TLF 120-3 
TL? 120-5 
TL? 120-7 
TLF 120-9 
TLF 120-10 
TLF 120-10 

R Il 
R 
R 3 
R 1,7,104 
R 
R 9,10 
R 6 

TUNER 

Resistors 

47 Ohm 1/2 Watt 20% 
se cee, vies 10% 
330 Ohm 1/1 Watt 10% 

1,000 Ohm 1/1 Watt 20% 
4,700 Ohm 1/2 Watt 3% 
37K Ohm 1/2 Watt 20% 
1 Reg dira 1/2 Watt 10% 

CONDENSERS 

Ceramic 

C 5,12 1 Mm! eoo Voles ao% 
C 11,15 1.7 Und 600 Volts 10% 
C 9 22 sied Iwo Velu 5% 
C 1,2,3,1,11,13,89 360 Ilmf 800 Volta Min. 
C 10 5,000 Mie 600 Volts Disc. 

CONDONSERS 

Mica 

C 8 270 atrof 500 Volts 20% 

FINER TUNER 

Bushing Assembly 
Shaft Assembly 

COLS - 12 - COL TUNER 

L 100,27 
L 100,28 
L 100-1 
L 100-2 
L 100-3 
L 100-4 
L 103-5 
L 100-8 
L 100-7 
L 100-8 
L 100-9 
L 100-10 
L 100-11 
L 100-12 

L 100-27 
L 100-28 
L 100-1 
L 100-3 
L 100-5 
L 100-7 
L 100-9 
L 100-10 
L 100-13 

1.F. Choke 
Finit I.r. Con 
Channel 2 Oscillator Coil 
Channel 3 Oscillator Coli 
Channel 4 Oscillator Coll 
Channel 5 Oscillator Coll 
Channel 8 Oscillator Cc41 
Channel 7 Oscillator Coil 
Channel 8 Oscillator Coil 
Channel 9 Oscillator Coll 
Channel 10 Oscillator Coll 
Channel 11 Oscillator Coil 
Channel 12 Oscillator Coll 
Channel 13 Oscillator Coll 

CULS - 7 - CUL TUNER 

L?. Choke 
'fret I.F. Coli 
Channel 2 Oscillator Coil 
Channel 3-4 Oscillator Coli 
Channel 5-6 Oscillator Coli 
Channel 7-8 Oscillator Coil 
Channel 9-10 Oscillator Coll 
Channel 11-12 Oscillator Coll 
Channel 13 Oscillator Coi 

3
N
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31
31
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VI - 45 MC AMPLIFIER 

V2- RATIO- DETECTOR 

V3- AUDIO OUTPUT 

V4- 1st AUDIO AMPLIFIER 

V5- 1st VIDEO 1 F 

V6 - 2nd VIDEO 1 F 

V7- 3rd VIDEO 1 F 

V8- SYNC. LIMITER a VERT. OSC. 

V9 - 1st 13 2nd VIDEO AMPLIFIER 

V10- DETECTOR er A.G.C. 

VII- SYNC SEPARATOR 

VI2 - VERT. AMPLIFIER 

VI3- HIGH VOLTAGE RECTIFIER 

V14- HOR. OSCILLATOR Et SYNC GUIDE 

3 4 6 7 8 9 10 II 42 t3 

• N 
cy N 

O 0 
O 0 

"I 1,0 

1 1 I I I 
O 0 0 0 0 
O 0 0 0 0 

-1 -I 

47K 
% 

5 6 7 5 4 3 

L100- 24 

360 
Y ADAF 

c€ 03 

1/2 Tw 
LEAD 

rs 

8 9 10 II 12 
2 ,7 Lcisi 

22 MAP 

15% 

2 
13 12 II 10 9 8 7 6 4 

WiliÎYWYL1 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

_J -J _.J _I 

VS N - Tri 

O 0 0 0 
O 0 0 0 

6,16 
2 V20 

C4 • C2 

AMP MAE 
360 360 

R64 

NEC, 

C 12_ c 

immF 3601 
no AMP. 

ALL RESISTORS 20% UNLESS OTHERWISE 

MOTEO. VOLTAGES MEASURED WITH R.C.A. 

VOLT OmmyST 

10-110 
Hen.z. 
LOCKING 
RANGE 

C 3 
360 roar 

-HF _ ANT 

Firc 

...3_314R3 L 100 - 26 

+140v 

L -100 - 29 

005 R7 

c'447 "` VI8 
6J6 

4.7 ilhiF 

R9 27K 

5 TO 
4 IKYF 

V 8 A 

6BF6 
LIMITER 

1000-20% 
R-106 

• 

34.8M.C. 

Ce 
270314F 

c„ 
T36 Z° 

,C139 
360 

C5I 

R551 

15K R/56 
2W imEG 6 S N 7-

29 
3900 
10% 

VI5- HORIZONTAL OUTPUT 

VI6- DAMPER 

VI7- LOW VOLTAGE RECTIFIER 

VI8- R F OSCILLATOR 

VI9- MIXER 

V20- R F AMPLIFIER 

V21- PICTURE TUBE V 1 

6A U 6 

30 

9 
10% 

V 5 

6 AG 5 "'G. C 30 

270 

517 D 

c. 3 ziœ.8154 oIv.C133°' 
R 32 

C 33 330 
11500 

SYNC. SEPARATOR 

GT 
+220v VII 

+220v. 

3 9 WE G 

1 R5 

_ J 15K 

1460 

Lie 
433 

39 
10% 

C 34 

11500 

V 2 
6AL 5 

BQT TOM TOP 

16 

x L._ 

.AUF 

C 16 
T2 

RI2 R13 
180 de 1000 

200V 1lb .01 
e 

02 

+I40v. 

V6 

6AG5 c35 34.81de 

270 

L5 

#34 c37 

1500 

c 361005 

057 
100 

F T, IATI-1 C151 3 
R80 .047 
100K 

1358 R59 
22K 8200 

C55 R61 

390 6800 
56 
.002 

+140v 

1235 

330 

y 
C58 
.005 

IC 67 R 66 
IZO R 83 R 84 

120K 50K HORI2 HOLD 

Re5i3OK 
TEMP. • c68 V14 
Cop.p. 
RE S i .047 6S N7-G T 

"  

-A- 9-ge GSL;YZ 9 '0058C L17 
  A 

5 K-  
1193 1 Ill 

C69 -A R87  # 88  ''°°'°•'• 

c 150K,10% 
70 

TI 

-V 120 002 'Re' '400v. 560K-5% 

400V C73 

C 72 
0 25 -- 

13200 892 

R9ci .02 

3.3 F4EG 

180 K-10% 

tOOK 

,vd 5% 

- 

2% 

R94 
100K C2 7 

1% 2200 

C65- B 
40 370 
HOPI: 
FREQ. 

#86 

270K-10: 

C75 
.01-400V # 95 

R 96 
1001( 
IW 

C BO 
.25 
600V. 

V15 
6E306 

865 
22015 

3 

2.5 MEG 

HEIGHT 
CONTROL 

R 100 
56K 

110812 OUTPUT 
4000v. AuL SE 

co NOT 
wE43VRE 
4 

47 e 

R97 
180K 

#98 82 

C 
R99 

0.2514E0 33 " 

200v 

+140v. 

R36 
10K 
0% 

C40 

25 200 v 

3 

42 

005 

C79 
.047 

I 400V. 

+4v 1 

I.5 MEG 
VERT 
HOLD 

V7 

37 
uo 005 

C 4 3 

R 54 
II.5K 

560K 
49 

120K 

-7v. 

R 16 

i51 
0% • 24 

- 4 AFC) 

V4 
6AT6 
I., AUDIO 
AMPLIFIER 

1500 

PICTURE 

5 11.111 

022 y 1 I i" 
one O 

C610 I R44 C6IC 
130#F - 1500 •--I 

10 --• R7I 6F 
3 869 6800 

7.- ? 
3 LIN - 
CON T 

1322 
ii500 

47K 

C47 

360 

VIOB 

VIOA 

AL5 
IA SC.I 

1._C 52 
SI . 005 

VI 3 iI33-GT/8016 

+380v 

C81 

62050v 

H.V. RECT. 

WIDTH 
CONT. 

R105 

10 K 

bAL5 

2.• 

R a 3 
8200 
10% 

T 5 
TEL 

+380v. 

40 
22 K 

C28 
.0047 
e 

V3 
6V6-GT 

R28 
150 
IW 

I 2 AU 7 

AuD I 0 OUTPUT 

73 f---- - TRANSFORMER 
r 

CRIA 

124 mf 0 

IL' • 21 v.oco ANA 11. sr« 

36,,,2 4 

R50 
220 F 

R 45 
47 

LI1 
csa 
4700 
NIMF 
R46 

842 
4700-IW 

O 84e 
O 

• 1000 
10%. 

+250v. 
425 

a 500 K 
,13PrGHTNE ss 
C091401 

R 26 leek 

y2 +140 

COI 
025 
400V 

+140V I +220v. 

+220v. . 140 v 

#78 +4v 
27K R77 
2W 1000 
o% 10•4 

VERTICAL YOKE 
63,1. TOTAL 

r A 73 A74-1 
,560,0% 560-.0% 

L12 
; 247 J1. 

 _ _j FOCUS 
LI3A COIL 

+8000V. APPROX. 
TO SINE 

VI6 
6W4 
DAMPER 

i,Ve HORIZONTAL 
YOKE 

14-, TOTAL 
R106 
100K L138 3 

C83 

e 
SU-e5lb 

R75 
1000 
20w 

GR., ROO 

C64.... 2250 
2 

.051 S...,. ' OCL5 

R79 
  680 

2W 

R102 
I8- 2W 

- 7v. 

, v21 
10BP4 

OR 12 LP4 

R79 
47-2W 

+250v. C62C 062A 

 • 1-4-1 

,.+260v 

5U4- G 
RE CT 

6 

80 MF 40 

C62 8 

.3/00/50.901 

ON- OFF fr-1133 C86 
SWITCH 1 .0, 01 

ON cie 
-C84 SOUND 
T 5 VOLUME 

CONTROL 

TO 

RINE 
70 HEATERS 

Y. Y2 

- - 

INTERLOCK 

115 v - 60 
SUPoLy 

+220v 

2 

+8000v. APPROx 

4 ,CAPACITT OF 500-
1200 RAF ()STAINED 
NETWEEN OUTER 
GROUND COAT AND 
INNER AGUADAS 
COAT. 

SET 
T

CEOKT
 S 

(TM 
BOTOE) W
VI 

MODEL TV315, 
Ch. TAA, TAB 
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TV 306 

SCHEMATIC   

SPECIFICATIONS   

TUBE LAYOUT. • . 
TRIMMER LOCATIONS  

VOLTAGE MEASUREMENTS . .   

TUBE COMPLEMENT 

1. 6J6 V20 RF Amplifier 

2. 6AG5 V19 Mixer 

3. 6J6 V18 RF Oscillator 

4. 6AG5 V5 1st Video IF Amplifier 

5. 6AG5 V6 2nd Video IF Amplifier 

6. 6AG5 V7 3rd Video IF Amplifier 

7. 6AL5 V10-A Video Detector 
V10-B A.G.C. 

8. 12AU7 V9 1st and 2nd Video Amplifier 

9. 6AU6 V1 4.5 Mc. Amplifier 

10. 6AL5 V2 Ratio Detector 

11. 6AT6 V4 1st Audio Amplifier 

12. 6K6 V3 Audio Output 

13. 6SN7 V11 Sync Separator 

14. 6BF6 V8-A Limiter 
V8-B Vertical Sweep Oscillator 

15. 6V6 V12 Vertical Sweep Amplifier 

16. 6SN7 V14 Horizontal Sweep Oscillator 
and Sync Guide 

17. 6BG6 V15 Horizontal Sweep Output 

18. 6W4 V16 Damper 

19. 1B3 V13 High Voltage Rectifier 

20. 5U4 V17 Power Rectifier 

21. 16TP4 V21 Picture Tube TV 306 
16HP4 V21 Picture Tube TV 307 

SPECIFICATIONS 

POWER SUPPLY 
105 to 125 Volts - 60 Cycle AC 

PAGE 

25, 26 
18 
23 
23 
22 

POWER CONSUMPTION 
220 Watts 

POWER OUTPUT (AUDIO) 
2 Watts (undistorted) 

INPUT IMPEDANCE 
72 Ohms 

PICTURE TUBE SIZE 

TV 306 - 16" Rectangular 

TV 307 - 16" Round 

SHIPPING WEIGHT 

TV 306 - App. 92 Lbs. 

TV 307 - App. 130- Lbs. 

SPEAKER 

TV 306 - 4" x 6" PM OVAL 

TV 307 - 10" PM 

DIMENSIONS 

TV 306 - 181/4" Deep x 23" Wide x 181/4" High 

TV 307 - 211/2" Deep x 24" Wide x 401/2" High 

FREQUENCY CHART MODELS TV306, TV316, 
Ch. TZ; TV307, Ch. TY 

IF FREQ. - SOUND - 32.8 MC PICTURE - 37.3 MC 

CHANNEL FREQUENCY 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

54-60 

60-66 

66-72 

76-82 

82-88 

174-180 

180-186 

186-192 

192-198 

198-204 

204-210 

210-216 

INSTALLATION 

PICTURE 
FREQUENCY 

55.25 

61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205.25 

211.25 

WARNING 

This Receiver is designed for use on 105 to 125 

Volt 60 Cycle AC only. Do NOT connect to 

Direct Current (DC) power supply. If in doubt 

check with your local Power Supply Company. 

TELE-TONE BUILT-IN ANTENNA 

Models TV 306 and 307 are equipped with the 

Teletone Automatic Built-in Antenna. The efficiency of 

this antenna is very high and normally will perform as 

well as or better than most indoor antennas. It consists 

of two concentric circular antennas and an auxiliary 

counterpoise type antenna. The circular antennas are 

mounted on the inside top of the cabinet while the aux-

iliary is found on the back cover. Electrically the Tele 

tone Automatic Built-in Antenna functions as a double 

dipole. The auxiliary aids reception on the lower chan-

nels. If the area or location in which the receiver is in-

stalled precludes the use of an indoor type antenna the 

Built-in antenna should be disconnected by loosening 

BUILT- IN- ANTENNA 

• 

FIG. 1 

SOUND RF OSCILLATOR 
FREQUENCY FREQUENCY 

59.75 

65.75 

71.75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203. 15 

209.75 

215.75 

92.55 

98.55 

104.55 

114.55 

120.55 

212.55 

218.55 

224.55 

230.55 

236.55 

242.55 

248.55 

the two screws on the antenna terminal on the back 

of the set and removing the black and red leads con-

nected thereto. A regular outdoor installation should be 

made and the lead-in connected to the same two screws 

on the antenna terminal strip. 

OUTDOOR ANTENNA 

In areas where both high band and low band reception 

is available, antennas may be used in the form of a 

stacked array. Where a stacked array is used, it may 

prove advantageous in some locations to connect sep-

arate down leads from each antenna and connect a suit-

able switch at the receiver as shown in figure 2A. 

HIGH FREQ. LO-FREQ. 
ANT. ANT. 

TO RECEIVER FIG. 2A 

TRANSMISSION LINE 

In non-critical locations, satisfactory results may be ob-

tained with a 300 ohm down lead connected directly to 

the receiver antenna terminals. In more critical locations 

(insufficient signal) increased pick-up may be obtained 

by using the 300 ohm down lead in conjunction with a 

suitable matching transformer at the receiver. ( See fig-

ure 2B). In unusually noisy locations considerably im-

proved performance may be obtained by the use of 72 

ohm co-axial transmission line. 
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HORIZONTAL 

TO 
SET 

FIG. 2B 

NOTE: — When using 72 ohm co-axial down 

lead, it is important that its outer lead be con-

nected to the shield side of the receiver transmis-

sion line. Check antenna terminal connections to 

determine shield side. 

ANTENNA MATCHING TRANSFORMER 

CONTROL FUNCTIONS 
RECEIVER FRONT PANEL CONTROLS 

OFF - ON PICTURE 
SOUND BRIGHTNESS 

VERTICAL FINE TUNING 
STATION SELECTOR 

FIG. 3 

VOLUME — ON-OFF — The volume control is an 

audio control only and has no effect on the picture. It 

is connected in the grid circuit of the audio amplifier 

(V-4). The power on and off switch is combined with 

the volume control. 

HORIZONTAL HOLD — The Horizontal Sweep Os-

cillator uses Automatic Frequency control. As a result 

the Horizontal Hold Control will only be used if the 

picture should resolve into a series of heavy, oblique, 

black and white lines. A fast twist of the knob will then 

cause the picture to correct itself. 

VERTICAL HOLD — The vertical hold control is not 

a critical control. This control is in the grid circuit of 

the first half of the vertical oscillator ( V-8B). 

PICTURE — Controls video gain through the AGC 

diode cathode ( V- 10A). It should be remembered that 

this receiver uses AGC and therefore will rarely over-

load despite contrast setting. 

BRIGHTNESS — This control operates by varying the 

DC potential on the cathode of the Kinescope ( V-21). 

STATION SELECTOR — The inner ( bar) knob of this 

control will operate the station selector. The outer ( cir-

cular) knob will activate the Fine Tuning control, a 

corrector for the R.F. Oscillator. 

RECEIVER REAR CHASSIS CONTROLS 

VERT 
LIN. 

15.4 WIDTH CONTROL 
IFF 

WIDTH 

FMRORO E. 

0.4"7-11:74Ce 

FIG. 4 

NOR 
LOCKING 

WIDTH — The Horizontal Sweep is determined by the 

current flowing through the Horizontal Yoke Coil. The 

current through this coil (L13B) is controlled by Width 

Control ( L15) which is a variable reactor having the 

effect of changing the turns ratio of this winding of the 

Horizontal Output and H.V. Transformer (T6). 

HEIGHT — This control is a voltage dropping rheo-

stat operating in the plate circuit of the Vertical Sweep 

Oscillator ( V8B). It changes the voltage delivered to 

(V-12) Vertical Amplifier feeding current to trans-

former coupled Vertical Yoke Coil ( L13A). Since 

changes in height will affect picture linearity, this 

Height Control must be adjusted in conjunction with 

Vertical Linearity Control. 

VERTICAL LINEARITY CONTROL — This is a 

variable resistor control ( R69) in the cathode of ( V-12) 

which provides inverse feedback variation affecting the 

linearity of the Vertical Sweep Wave form. To be ad-

justed as height control is adjusted. 

FOCUS CONTROL — This is a Variable Resistor 

(R80) which varies the current through focus coil 

(L-12). 

HORIZONTAL AND VERTICAL CENTERING — 

Centering of the picture area is accomplished in this re-

ceiver by finding that position for the focus coil in the 

horizontal and vertical planes that produces this result. 

The focus coil bracket is adjusted so that if the four 

hexagon-head screws are loosened it can be shifted up 

and down and from side to side enabling the centering 

position to be found by trial. 

BRIEF CIRCUIT ANALYSIS 
The Tele-tone Television receivers Models, TV 300, 301, 
304 and 305 use the Intercarrier sound systems. In this 

system the RF section of the receiver receives both the 

picture and the sound carriers which are converted by 

the mixer ( V19) and then fed into the IF. No separa-

tion takes place until after the Video Amplifier ( V9). 

At this point the sound component of the dual signal is 
picke-* off by the 4.5 trap ( T1) and fed through the 

Ratio Detector, the sound Amplifier and the Audio out-

put stages. The Picture IF frequency is 37.3 Mc and the 
Sound IF is 32.8. For individual stage frequencies see 
"Video IF Alignment". ( Page 7). 

01Ie. 
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TUNER — In the initial runs of this model a 12 coil 

tuner, much the same as previous Tele-tone tuners is 

used. In later runs a new type 7 coil tuner is employed. 

The terms " 12 coil" and "7 coil" refer to the variable 

oscillator coils only. The RF and Mixer sections remain 
essentially the same. 

RF AMPLIFIER — The antenna is fed between cath-

ode and grid of the grounded grid RF amplifier ( V-20). 

The input circuits of which are untuned. Double tuned 

interstage coupling is used between the plate of the RF 

Amplifier ( V-20) and the grid of the mixer ( V-19). 

Mechanically, the series inductances used take the form 
of several individual coils which are cut in or out of 

their respective circuits by means of the band switch. 

These coils will rarely need adjustment. 

MIXER — The output of the RF Amplifier ( V-20) 

and the Local Oscillator are condenser fed into the Con-
trol Grid Mixer Stage ( V-19). This circuit is tuned in 
much the same manner as the output of the RF Ampli-

fier, previously described. 

OSCILLATOR-12 COIL TUNER—The RF Oscillator 
(V-18) is fairly straight-forward in operation. Its main 

peculiarity is that the coil for Channel 2 is permanentl 

parallel to all other Oscillator coils from 3 to 13. It is 

therefore necessary, when aligning the oscillators to 

ALIGN CHANNEL 2 FIRST and the rest of the coils 

in any order thereafter. They ar.e tuned by brass slugs 

accessible through two slots in the front of the receiver 

chassis. Channel 2 is found at the top of the right hand 

slot and the others follow in regular order in a clock-

wise direction finishing with Channel 13 at the top of 
the left hand slot. 

OSCILLATOR-7 COIL TUNER—As stated above, in 

later runs of these models a new type, 7 coil tuner is 

employed. In these tuners the only change is in the 
arrangement of the Oscillator coils. Where, previously, 

12 individual coils were used (one for each channel) 7 

coils are now substituted. The coils for Channels 2 and 
13 will remain substantially as before. The other chan-

nels will be paired with one variable and two small 

fixed coils, as shown in Fig. 6B. Typically, channels 3 
and 4 have only one adjustment. This adjustment may 

be made on either station and the other will be found 

to be properly tuned. Any slight variations will be more 

than compensated for by the fine tuner. A study of Fig. 

6B will show that, as previously, channel two must be 

tuned first, if at all, and the remaining channels in any 

order thereafter. The seven adjustments are for the fol-
lowing groups of channels; — Channel 2 — Channels 

3 and 4 — Channels 5 and 6 — Channels 7 and 8 — 

Channels 9 and 10 — Channels 11 and 12 — Channel 13. 

NOTE: The channel numbers on the escutcheon 

do not correspond to the location of the oscilla-

tor coils. 

ESCUTCHEON 

.1°4 

12 COIL TUNER 
ESCUTCHEON REMOVED ESCUTCHEON REMOVED 

FIG. 6A 

FIG. 6B 

7 COIL TUNER 

1111110 

II • 

V113-6•16 
01C 

VIDEO IF — Each Video IF transformer has only one 
adjustment, a powdered iron slug accessible from the 

top of the chassis. The Video IF String is stagger tuned 

to two frequencies. The first and third IF transformers 
are tuned to 34.8 Megacycles and the second and fourth 

are tuned to 36.9 Megacycles. The response curve is 

fairly flat topped and should produce a picture with 
good definition. 

MODELS TV306, TV316, 
Ch. TZ; TV307, Ch. TY 6
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VIDEO AMPLIFIERS — FIRST AND SECOND — 

A 12AU7 ( V-9), dual triode is used in this section of 

the receiver. The output of the detector is fed to the grid 

of the first section ( pin 2) and ultimately taken off 

plate of the second section of the tube ( pin 6). It is 

at this point the three basic components of the received 

signal are separated and fed to their respective circuits. 
The picture intelligence is fed to the grid of the Picture 

Tube ( V-21) and the synchronization pulses to the 

grid ( pin 1) of the Sync Separator ( V-11) and from 

there to the Horizontal ( V- I4) and Vertical oscillators 
(V-8B), also see "Sound System" below. 

D. C. COMPONENTS — The D.C. component of the 

transmitted signal ( which controls the background 

brightness) is substantially duplicated in the receiver 

by 'direct coupling from the plate of the second video 

amplifier to the Picture Tube grid. 

SOUND SYSTEM — The sound Carrier is taken off the 

plate of the Video Amplifier ( V-9) by a 4.5 Mega-

cycle trap and fed through a 4.5 MC Amplifier (V-1) 

to the Ratio Detector ( V-2), and then to the sound 

amplifier ( V-4), audio output ( V-3) and speaker. 

SWEEP SYSTEM — VERTICAL — The triode section 

of a 6BF6 ( V8B) serves as the Vertical oscillator and 
discharge tube. A 6V6 ( V12) is utilized as the Vertical 

Sweep Amplifier. The plate circuit of the 6V6 (V12) 

is transformer coupled to the vertical windings of the 

Deflection Yoke ( L13-A). 

SWEEP SYSTEM — HORIZONTAL — The Hori-

zontal Oscillator is essentially of the Blocking Oscillator 

type. The operation of the AFC system depends upon 

a correcting voltage developed in the control tube when 

the oscillator output and the incoming pulses differ in 

either phase or frequency. The control tube, first sec-

tion ( V-14), is maintained at cut-off until such time as 

the sync pulse is either ahead of or behind the oscillator, 

(second section V-14), sawtooth peak. When either 
case occurs the control tube develops a voltage which is 

applied as a bias to the oscillator grid and alters the 

oscillator frequency to coincide with the frequency of 

the incoming pulses. The horizontal oscillator trans-

former has an adjustable core which is a coarse control 

of the oscillator frequency. The Horizontal Frequency 

Control ( rear) is a fine adjustment in the same sense. 

The front panel Horizontal Hold Control permits slight 

adjustment of the frequency by adjusting the B voltage 

applied to the control tube plate. The Horizontal Lock-
ing Range Control affects the sensitivity of the control 

tube thus varying the range over which the AFC circuit 

will function. 

NOTE: Many of the components in the Horizontal cir-
cuits are of the critical value and therefore should only 

be replaced by the exact replacement part. Care should 

also be taken in dressing leads and parts when replaced. 

This can be accomplished by carefully noting parts 

positions before removal. For complete alignment pro-

cedure on these circuits see page ( 9). 

A.G.C. — The receiver uses an AGC circuit operating 

on the first 2 IF stages ( V-5) ( V-6). While it is quite 

effective in most locations, the receiver may overload 

in regions of very high field intensity. The contrast can 

generally be adjusted for a normal picture under such 

conditions but spurious beats, jagged vertical lines ( i.e. 

poor resolution) and a "Moire" pattern may appear. 

These effects can be eliminated by the use of a resistor 

network of 3 to 10 db attenuation in series with the an-

tenna lead at the point where it is connected to the 

receiver. 

HIGH VOLTAGE POWER SUPPLY — The energy 

stored in the horizontal windings of the deflection 

yoke during the forward sweep produces high voltage 

surges during retrace. This is "stepped up" by the 

"auto-transformer" winding of the horizontal output 

transformer ( T-6) and then rectified by a 1B3/8016 

(V-13) to provide approximately 12,000 volts for the 

picture tube ( V-2I) anode.* 

B VOLTAGE POWER SUPPLY — The B Supply of 

these models utilizes a standard type of transformer-

rectifier circuit. It should be noted that the transformer 

contains a separate filament winding ( 6.3 volts) to 

heat the Cathode Ray Tube (V21) and the Damper 

(V16). The use of a center-grounded bleeder network 

provides a B Supply with the following voltages mea-

sured with respect to ground; plus 235 volts, plus 140 

volts, plus 4 volts, minus 3.5 volts, minus 14 volts, and 

minus 90 volts. 

ALIGNMENT PROCEDURE 
The alignment of this Receiver can be broken down 

into three basic parts: 1 — Video IF Alignment 2 — RF 

Alignment 3 — Sund Alignment 

TEST EQUIPMENT 

CATHODE RAY OSCILLOSCOPE — The tube size is 

relatively unimportant, however, anything under 5" 

usually makes fine adjustment quite difficult. 

SWEEP GENERATOR — The sweep generator used 

should have linear coverage of a center range from 30 

to 220 megacycles. The output should be fairly flat 

over wide frequency variation of the sweep. It should 

be capable of an output of about 0.1 volt with attenua-

tion. It is preferable that the generator have a deflection 

output for the test oscilloscope. 

AM SIGNAL GENERATOR — This generator should 

have a frequency range of from 4.5 to 220 megacycles. 

As this generator is used occasionally as a marker gen-

erator, accuracy is an important factor. It should be 

capable of 0.1 volt output with attenuation and should 

be linear through the range. 

VACUUM TUBE VOLTMETER — Almost any stand-

ard make VTVM will do. It should preferably have a 

reversible polarity switch. 
*11,500V en the 1 V 507 

TEST SOCKET 

In each of these models a Test Socket is provided which 

gives convenient access to the various points where 

either a vacuum tube voltmeter or an oscilloscope must 

be inserted for proper alignment. A letter diagram in 

the margin of the schematic will locate these points by 

means of corresponding letters in the schematic proper. 

A typical Octal socket is used and it should be noted 

that the diagram shows an UNDERSIDE VIEW. Two 

ground points are supplied on separate pins of the test 

socket for easy metering. Reference is made, in the 

following Alignment Procedures, to the pins on this 

Test Socket. 

VIDEO IF ALIGNMENT 

An adequate signal can be fed through the video IF 

string by feeding the output of the signal generator into 

a tube shield placed oser the mixer tube (6AG5) 

(V-19). Care should be taken that this shield is NOT 

grounded. The ground side of the generator output 

can be conveniently grounded to the shield of the ad-

jacent oscillator tube. 

The contrast control should be set to produce minus 2 

volts on Pin 7 6AL5-AGC tube. ( V- 10A). 

The vacuum tube voltmeter should be connected across 

the 8200 ohm detector load resistor ( Pin B Test Sock-

et) and should be set on the minus 3 Volt scale. Set 

channel selector to an unused low band channet. 

The Signal generator should be set to a frequency of 

34.8 Mc. The output of the generator should be ad-

justed to the point where the reading on the VTVM 

is between minus 1 to minus 1.5 volts. 

• 
The First and Third I.F. coils should be peaked for a 

maximum reading on the VTVM. As the voltage read-

ing increases with tuning, the generator should be at-

tenuated to maintain a maximum of minus 1.5 volts. 

Set the Signal Generator to a Frequency of 36.9 Mc 

and tune the Second and Fourth 1.F. coils in the same 

manner as above. 

The Generator should now be shut off ( or tuned to 

different band) and the VTVM should read no more 

than minus 0.20 volts. If there is a higher voltage read-

ing, check for regeneration in the I.F. stages. 

By shunting the signal generator with a sweep genera-

tor ( 30 to 40 Mc) and substituting a Cathode Ray Os-

cilloscope for the Vacuum tube Voltmeter in the above 

procedure the actual pass band of the Video I.F. cir-

cuits may be studied. Ideally the response curve should 

appear on the face of the oscilloscope in the form in-

dicated in Figure ( 7). A slight slope of the top of 
the curve in either direction or a small dip in the 

center are acceptable. 

MODELS TV306, T1/316, 

Ch. TZ; TV307, Ch. TY 

If FREQUENCY F FREQUENCY 

PICTURE 
CARRIER 
(SO% POINT) 

SOUND 
CARRIER 

FIG. 7 

RF ALIGNMENT 

In the alignment of the RF section of this receiver three 

pieces of test equipment are necessary. A sweep gen-

erator, a signal generator and a cathode Ray Oscillo-

scope. For specifications see "Test Equipment" above. 

The output of the Sweep Generator should be fed into 

the antenna. The signal generator ( C.W.) should be 

connected to the antenna terminals of the receiver. The 

sweeper will provide the overall response curve with 

the oscilloscope properly connected. The signal gen-

erator is used as a marker as described below. Some 

Sweep generators made today contain their own marker 

oscillator. In cases where a generator of this type is 

used the Signal Generator may be eliminated. 

The "hot" or "high" side of the Oscilloscope input 

should be connected to the junction point of the 8200 

ohm detector load resistor and the peaking coil. ( Pin 

B Test Socket). The "low" or ground side should be 

connected to the nearest convenient ground point. Care 

should be taken that the generator and the scope leads 

are well separated to avoid regeneration. 

The R.F. section of the receiver is tuned channel by 

channel. The proper frequency settings for any given 

channel can be determined by consulting the Frequency 

Chart on Page ( 2). For example in aligning channel 

2 the sweep generator should be set to some mid fre-

quency between 54 and 60 megacycles. This adjust-

ment is not a fine one. After setting the sweeper in the 

general vicinity of the desired frequency it should be 

tuned to center the response curve on the Oscilloscope 

face. For picture and sound markers the signal generator 

should carefully be adjusted to the frequencies indica-

ted in the Frequency chart. For example in the case of 

Channel 2 the picture marker frequency is 55.25 Mc. 

and the Sound 59.75 Mc. 

It is important to note at this point that the oscillator 

coil for channel 2 is in parallel with every other oscil-

lator coil from 3 to 13. It is therefor imperative that 

channel 2 be aligned first and the others in any desired 

order thereafter. 

Starting with channel 2 and applying the proper fre-

quencies as indicated above, the output of the sweeper 

should be attenuated to the point where further atten-

uation will not affect the wave shape. 
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The Oscillator should then be adjusted to bring the 
sound carrier into the 32.8 Mc trap valley. With the 

oscillator so adjusted the picture carrier should fall at 
a point approximately 50% up on the slope of the op-

posite side of the band pass curve. Certain variations 
in the waveshape and the location of the picture carrier 
are acceptable. The picture carrier may vary in position 

from a point between 45% and 60% of the slope and 

the overall waveshape may differ from the ideal, flat-

topped response by being either slightly rounded or 
slightly dipped in the center. See Figure (8). 

If the position of the picture carrier varies beyond the 

45% to 60% points on all channels correction may be 
made by turning to channel 6, applying the proper in-

put signals and slightly realigning the I.F. transformers. 

WEAL VIDEO IF RESPONSE CUR VE 

DOT TED LINES INDICATE ACCEPTABLE VARI•TIONS 

FIG. 8 

SOUND ALIGNMENT 

Sound alignment on these receivers is best accomplished 

by using an actual transmission received on an antenna 
and fed in the normal manner to the antenna terminals. 

A Vacuum Tube Voltmeter should first be inserted be-
tween the output plate of the Ratio Detector Diode 

(pin 2 V2) and ground. This point may be reached 

through pin C of the Test Socket. The meter should 

be set on the minus 10 volt scale. With the equipment 
so placed the 4.5 Mc trap (Ti) and the primary of the 

Ratio Detector Transformer ( bottom adjustment, T2) 
should be adjusted for a maximum deflection of the 

meter. The hot lead of the meter should now be moved 
to the junction point of R19, C22 and C23 ( Pin A Test 

Socket), and the secondary of the Ratio Detector Trans-
former should be adjusted for a ZERO reading. (Note: 

There are 3 points at which the meter will zero. Only 

one of these is correct. At the proper setting the meter 
should swing negative on one side and positive on the 

other side of zero). In cases where it is necessary to 

align the sound section when no station transmission is 

available a Single frequency signal generator tuned to 

4.5 megacycles may be fed into the output circuit of the 

Video Detector ( Pin B Test Socket). The receiver 

should then be aligned in the same manner as described 
above. The disadvantage of this method is that any in-

accuracy in your signal generator will show up as mis-
alignment when the set is in actual operation, since 
proper adjustment is very critical. 

'John F. Rider 
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PICTURE ADJUSTMENTS 

ION TRAP, FOCUS AND YOKE 

To properly adjust the Ion Trap, Focusing coil and the 
Deflection Yoke the following procedure should be 
followed. 

The Deflection Yoke should be placed in position clos-
est to the "bell" of the Picture Tube as far forward 

on the neck of the tube as is possible. Be sure the 
wire loops on the mounting make positive contact with 

the coating of the picture tube. The Focus Coil is next in 
line and the Ion Trap last. 

Turn the set on. The antenna should NOT be connected 

to the receiver and the picture contrast control should 
be set at MINIMUM. 

With the brilliance control set at about one-quarter 
turn back from maximum, the Ion trap should be ad-

justed to achieve the brightest raster on the face of the 

Picture Tube. Trap should be simultaneously rotated 

and moved back and forth on the neck of tube until 
exact setting is obtained. 

Adjust the brilliance control to a point slightly over 
normal brightness and adjust the Focus Control on the 

rear of the chassis for clearest and sharpest horizontal 

sweep lines. The Ion Trap should then be readjusted 
slightly for the brightest response on the face of the 

tube at which good focus is maintained. 

The focus Coil itself should be moved to secure a com-

plete raster, approximately centered and with no cor-

ners cut off. 

Finally the Deflection Yoke should be rotated to 

.'square" the raster with the chassis as a reference. The 

thumb screws on the yoke brackets should then be set. 

HORIZONTAL OSCILLATOR ALIGNMENT 

To adjust the Horizontal oscillator and its control cit.-

cuits it is necessary to first connect a working antenna 

to the receiver. It is preferable to use a test pattern as 

the incoming signal rather than a picture. 

With the receiver turned on and the brightness and the 

picture contrast controls adjusted to a normal position 

the Horizontal Frequency trimmer and the Horizontal 

Locking trimmer ( rear of chassis) should be turned 

clockwise all the way and then backed off to about one 

turn (counter-clockwise). 

The Horizontal Hold Control (front panel) should be 

turned to a maximum clockwise position. 

The core of the Horizontal Oscillator Transformer 

should then be adjusted. Variation of this core will 

cause the pattern to resolve into a series of black and 

white bars sloping either to the right or the left de-

pending upon the degree of adjustment. The trans-

former should be adjusted to the point where the pic-

ture resolves into a series of from 31/2  to 41/2  bars slop-

ing downwards to the right. 

The Horizontal Hold Control ( front panel) should 

now be rotated to a full counter-clockwise position and 

the incoming signal momentarily interrupted. This can 

be done most easily by shorting the antenna term' inals 
for a moment. 

The Horizontal Hold Control ( front panel) should 

now be rotated slowly in a clockwise direction. As the 

control is turned the number of bars sloping downward 

to the left should decrease. At approximately 90 degrees 

of rotation there should remain, between 31/2  and 41/2  

bars just prior to the time that the picture "falls into" 

sync. The picture should remain in sync for an addi-

tional 90 degrees of rotation. If MORE than 41/2  bars 

are evident just before the picture syncs the Horizontal 

Locking Range trimmer ( rear of Chassis) should be 

tightened slightly. If LESS than 31/2  bars the same trim-

mer should be loosened. 

HEIGHT, WIDTH AND LINEARITY 

To adjust the overall size and linearity of the picture 

it is almost mandatory that a pattern transmitted from 

a local station be used. Linearity adjustments, particu-

larly, cannot be accurately made on moving transmis-

sions. It should also be remembered that in areas where 

more than one station is being received, that pictures 

transmitted from different stations will vary slightly in 

size. The smallest transmitted picture should be made 

to fill the area delineated by the mask. 
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The first step in linearity and size adjustment is to turn 

the Width control ( rear of chassis Figure 4) all the 
way in (clockwise). 

The Horizontal Drive trimmer should then be adjusted 

for the best compromise between maximum brightness 

and good horizontal linearity. This control will affect 

the left side of the picture primarily. The Horizontal 

Linearity control (top rear of chassis) should then be 

adjusted for linearity of the right side of the picture. 

The Width Control should now be readjusted to achieve. 

a picture that will fill the mask horizontally. If necessary 

the width coil may be removed entirely by use of a 

switch on rear of chassis. 

The Height and Vertical Linearity controls (both rear 

of chassis) should then be adjusted for a linear picture 
that will fill the mask vertically. 

Picture centering is accomplished by positioning focus 

coil mechanically by means of 4 hexagon-head adjusting 

screws accessible from rear of chassis as shown in Figure 

(10). At this point the Focus control, previously set, 

should be retouched for maximum definition of the 

lines in the vertical wedge of the test pattern. Proper 

adjustment and alignment of the receiver should result 

in clear and sharp definition. 
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RESISTANCE CHECK CHART TV 306 - 307 

Function Tube Model 1 •-) - 3 1 5 1 6 
, 8 9 

1st IF 6A55 306 1001 39 FIL FIL 10K 10K 39 

307 7006 39 FIL FIL 106 106 39 

2nd IF 6405 306 7006 39 FIL FIL 106 106 39 

307 7001 39 FIL FIL 1011 10K 39 

3rd IF 6A05 306 0 100 FIL FIL 106 106 100 

307 o 100 FIL FIL 101 1 0 6 loo 

Vid. Set. 6 AL5 306 0 150K FIL FIL 4 K 911 

307 o I 50 6 FIL FIL 46 86 

Vid. Mme. 12AU7 306 126 1 Me s o FI L FIL 1 Reg 
4 7 F' 

I 3 07  12 I 1 Reg 0 FIL FIL I Reg 1 6 FL 

4.5 Am,. 6006 306 1.5 0 FIL FIL 10 6 1 0 K 100 

307 1.5 0 FIL FIL 10K 1 OK 100 

Rat. let. 601.5 o 5 308 156 156 FIL FIL INC INC 

307 151 156 FIL FIL INC 0 INC 

Aud. Anp. 6476 306 10 Ileg o FIL FIL 0 o 3 5 OK 

307 10 Reg o FIL CIL 0 o 3506 

Aud. Out. 616 306 FIL flpt 106 4 70K FIL 0 

307 FIL 106 101 4 / 0 I FIL 0 

Sync sep. 6567 306 1 Reg 201 o 3.9 Meg 96 7K FIL FIL 

3 0 7 1 Reg 2 OK 0 3.9 Reg 96 76 FIL FIL 

V. Ose. 611F6 306 1.5 Reg o FIL FIL 4 mee 4 Meg 1.5 Reg 

307 1.5 Reg o FIL FIL 4 Reg 4 /log 1.5 Meg 

V. Anp. 666 306 FIL 10K lox 2.2 reg FIL 3.56 

307 FIL 10.56 10.56 2.2 Reg FIL 3.56 

H. Ose. 6697 306 5006 1306 2506 1806 4001( 700 FIL FIL 

307 5006 1306 2506 1806 4006 700 FIL FIL 

H. Anp. 6606 306 FIL 850 1 Reg FIL 106 

307 FIL 850 1 Reg FIL 906. 

Da•Per 804 306 150K 106 86 8 K 

307 3 0 OK 1 0 6 136 86 

Rect. 504 306 10 K 750 750 1 OK 

30 -7 
- 

10K 750 750 1 0 6 

• Will be in inity if 68K is left out ( roto Pin 5 Danper. 

Conditions: 
1. All re•dinge taken with RCA Volt Ohmist. 

2. All controls at "Nor•al Setting" 

3. Switch off - line cord disconnected. 

VOLTAGE CHECK CHART TV 306-307 

Function Tube Model 1 2 3 4 5 6 7 8 9 

let IF 6405 306 FIL 14 0FIL 11.151& O. 
307 -4.5' g FIL FIL 140 o 

2nd IP 6605 306 0 FIL FIL 140 140 0 
307 -4.5. 0 FIL FIL 140 140 0 

3rd IP 6AG5 300 o 1 FIL FIL 125 125 1 
301' o 1 FIL FIL 125 125 1 

Vid. let. 6AL5 306 0 -4.5 . FIL FIL 2' -2 
307 0 -4.5 . FIL FIL 2° -2 

Vid. Anp. 12011 306 120 -3.5 0 FIL FIL 210 -7.5 4 FIL 

307 120 -3.5 0 FIL FIL 95 -100 -100 FIL 

4.5 Amy. 6406 306 0 0 FIL FIL 130 130 1 
3 07 0 0 FIL FIL I 30 I 30 1 

Rat.Det. 6 AL5 306 15 - 15 FIL FIL -2.5 -2 .5 
307 15 -15 FIL FIL -2.5 -2 .5 

And. A•p. 6 A T 6 306 -0.9 FIL FIL 
g 

0 75 

307 -0.9 g FIL FIL 0 75 

And. Out. 666 306 FIL 190 200 -14 FIL 0 

307 FIL 190 200 -14 FIL 0 

Sync Sep. 6097 306 -. 3.5 1 5 0 0 -5o 235 2.8 FIL FIL 

307 -3.5 150 0 -60 235 2.8 FIL FIL 

Ver. Ose. 611F6 305 -3 5i 0 FIL FIL -60 - fi 0 150+0 
307 -35 , 0 FIL FIL -60 -60 110a 0 

Ver. Out. 696 306 FIL 220 220 -80 FIL -65 

307 FIL 220 220 -80 FIL -65 

Bor. One. 6097 306 -85 25" -90 -180 140 -90 FIL FIL 

307 -85 95.. -90 -180 140 -90 , FIL FIL 

flor. Out. 6806 306 FIL -85 -110 FIL 235 

307 FIL -85 - 110 FIL 235 

D'Étiver 6114 

, 

306 475 280 150 140 

307 360 
, 

280 130 140 

Rect. 504 306 300 -85 -85 300 

30/ 300 -85 -85 300 

Conditions: 
. Switch on - set connect d to 117 olt 60 cycle AC. 

2. No antenn• connected an set tuned to unused channel. 
3. All controls at "Normal setting. 
4. Meaeurenents taken with RCA Volt- 06.151. 

Notes. 
• Reading will vary with setting of Picture Control. 
e• Reading will vary with setting of Horizontal Hold Control. 

Reading eill vary with setting of Vertical Hold Control. 
.4.0 Reading wil vary with setting of Height Control. 

PART NUMBER SCHEMATIC 
LOCATION 

DESCRIPTION PART NUMBER 

RESISTORS 

TRC-33A-I R 101 3.3 Ohm 1/2 Watt 20% - 
TV 307 Only 

TRC-51A-I R 7176,101 5.1 Ohm 1/2 Watt 20% 

TRC 330-5 R 33 Ohm 1 Watt 10% 
TRC 390-2 R 30,33 m 39 Oh 1/2 Watt 10% 

TRC 470-1 47 Ohm 1/2 Watt 20% RR 4995,95 
82 Ohm 1 Watt 20% 

R 78 82 Ohm 2 Watt 10% TRCTR C 8822001  
TRC 101-1 R 2 100 Ohm 1,1 Watt 20% 

R 14 TRC 221-1 220 ()Mn 1/2 Watt 20% 
1 :3175.76  

TRC 331-1 R 330 Ohm 1,2 Watt 20% 

TRC 331-7 R 330 Ohm 2 Watt 20% - 
7329,35 

560 ohm 1/2 WaTtVt 3101 '3'1- y TRC 561-2 R 73,74 

R 79 680 Ohm 2 WaTtVt 2300%7 Only TRC 681-7 - 
TV 307 Only 

TRC 102-1 R 13,27,34,38,72 1,000 Ohm 1/2 Watt 20%, 
TRC-102-2 R 48 1,000 Ohm 1/2 Watt 10% 
TRC-102-4 R 23 1,000 Ohm 1 Watt 20% 

1,500 Ohm 1,2 Watt 20% 

TRC 332-1 
TRC-152-1 RR 7511,68 

3,300 Ohm 1 2 Watt 20% 

TRC 332-5 R 3,300 Ohm I Watt 10% 

TRC 392-2 R 3,900 Ohm 12 Watt 10% 
4229,47  

TRC 472-5 4,700 Ohm 1 Watt 10% -  TV 307 Only 

RR 6641'99 6,800 Ohm 1/2 Watt 20%, 

TRC 
6,2822111 

R 59 8,200 Ohm 1,'2 Watt 20% 

TRC 822-2 8,200 Ohm 1/2 Watt 10% 

TRC 103-1 R 103 10K Ohm 1 2 Watt 20% 

R ,93 
TRC 103-2 R 43,90 10K Ohm 1,2 Watt 10% 

TRC 153-2 R 17,18 15K Ohm 1/2 Watt 10% 
TRC 153-4 R 3565 15K Ohm 1 Watt 20%. 

TRC 223-1 22K Ohm 1;2 Watt 20% 
TRC 303-12 R 40,41,58 R 85 30K Ohm Temperature Compensating 

TRC 333-8 33K Ohm 2 Watt 10% 
TV 307 Only 

TRC 473-1 RR 79 ,99 17K Ohm 1/2 Watt 20% 

TRC 563-1 R 100 56K Ohrn 1/2 Watt 20% 

TRC 683-7 R 67 68K Ohm 2 Watt 20% - 
TV 307 Only 

R 26 100K Ohm 1'2 Watt 20% - TRC 104-1 

RR 494n9,83 120K Ohm 1 '2 Watt 20% 

TV307 Only 

100K Ohrn I Watt 10% TRC 104-5 R 96 
100K Ohm 1 watt 5% TRC 104-6 R 

TRC 104-SP 100K Ohm I 2 Watt 1% 

TRC 124-1 

R 91 
TRC 154-2 R 87 150K Ohm 1/2 Watt 10% 
TRC 184-2 180K Ohm 1/2 Watt 10% 

TRC 224-1 R 65 220K Ohm 1/2 Watt 20% 

TRC 274-5 R 86 270K Ohm 1 Watt 10% 

R 21 TRC 334-1 330K Ohm 1/2 Watt 20% 

TRC 474-1 R 24 470K Ohm 1/2 Watt 20% 
TRC 564-1 RR 3,99,104 560K Ohm 1/2 W att 20% 

560K Ohm 1/2 Watt 5% 
TRC 51640,--3I 

R 44,46,56,9/ R 62 1 Meg Ohm 1/2 Watt 20% 
TRC 105-2 1 Meg Ohm 1/2 Watt 10% 

TRC 105-4 R 101 1 Meg Ohm 1 Watt 20% 
TV 307 Only 

TRC 225-1 R 70 2.2 Meg Ohm 1/2 Watt 10% 

TRC 335-6 R 88 R 57 3.3 Meg Ohm 1 watt 5% 

TRC 395-1 3.9 Meg Ohm 1/2 Watt 20% 

TRC 106-1 R 22 64 16,61000 Meg Ohm 1/2 Watt 20% 

TRP-16 Alt. R 99- Ohms 4 Watt - W.W. 10% 
TV 307 Only 

TRP-17DA R 75A 1 Ohms 9.8 Watt } 
R 75C 8: 122005 Ohms 2.3 Watt 
R 75B 650 Ohms 101 Watt 

CONDENSERS 

Ceramic 

TCC 1.5-8 C 38 1.5 MMF 500 Volt 10% 
TCC 2.2-7 C 49 2.2 MMF 500 Volt 20% 
TCC 050-8 C 7,16 5 MMF 500 Volt 10% 
TCC 060-7 C 48 e MM F 500 Volt 20% 
TCC 030-8 C 39 30 MMF 500 Volt 10% 
TCC 361-10 C 47 360 MMF 500 Volt GMV 
TCC 501-4-SP-D C 82 500 MMF 15K Volt 
TCC 152-7 C 22 1500 MMF 500 Volt 20% 
TCC 152-SP C 31,33,34, 

37,44 1500 1,161F 500 Volt GMV 
TCC 472-7 C 88 4700 MMF 500 Volt 20% 
TCC 2-1 C 20 2000/2000 MMF Dual - Herlec 

TAS 501D C 69A- B-C 

TRIMMERS 

Nor. Trimmers 

CONDENSERS 

Mica 

TCM 050-20 C 84 5 MMF 1500 Volt 20% 
TCM 056-14 C83 56 1411F 1000 Volt 10% - 

TV 307 Only 
TCM 101-7 C 21,54,78 100 11,111,4F 500 Volt 20% 
TCM 121-7 C 67,70 120 MMF 500 Volt 20% 
TCM 181-29 C 74 180 MMF 1000 Volt 2% Silver 
TCM 271-7 C 8,30,35,41 270 MMF 500 Volt 20% 
TCM 391-7 C 55 390 MMF 500 Volt 20% 
TCM 681-13 C 75 680 MMF 1000 Volt 20% 
TCM 222-14 C 77 2200 MMF 1000 Volt 10% 
TCM 472-8 C 59 4700 MMF 500 Volt 10% 

CONDENSERS 

Paper 

TC P81 202-10 C 26 .0022 11,1FD 600 Volt Molded 
TCP 202-10 C 23,56,71 .002 MFD 600 Volt 
TC PM 502-10 C 28 .0047 11FD 900 Volt Molded 
TCP 502-10 C 32,36,42,49, .005 MFD 600 Volt 

4 5,52,58 
TC Pli 103-4 C 19,25 .01 MFD 400 Volt Molded 

SCHEMATIC 
LOCATION 

DESCRIPTION Ch. TY, 

TC PM 103-10 
TCP 103-10 
TCP 203-1 
TCP 203-4 
TCP 353-10 

TCP 353-13 

TCPM 503-10 
TCP 503-10 
TCP 503-13 
TCP 104-13 
TCPM 254-4 
TCP 254-1 
TCP 254-4 
TCP 254-4-SP 
TCP 254- 10- SP 

TCE 112 DA 
TCE 113 DA 

TCE 115 DA 

TCE 116 DA 

TCE 117- DA 

TCE 104 D 

TVC 504-1D 
TVC 523-D 
TVC 524-D 
TVC 526-D 
TVC 503-1D 
TVC 506-1D 

TLF 551-D 
TLF 517-D 
TLF 148-D 
TLF 149-D 
TLF 146-D 
TLF 502 
TLF 503 
TLF 519-D 
TLF 114-D 
TLF 525-D 
TLF 142-D 
TLF 506 
TLF 553-D 
TLF 505-D 
TLF 522-D 
TLF 546-D 
TLF 554 
TTR 161-2-D 
TTR 157 
TTR 106-2D 
TTR 158 
TTR 185-D 
TTR 188-D 
TTR 200-D 
TTR 190-D 
TTR 191-D 
TTR 20I-D 
TTR 179-D 

TTS-4 03 
TTS-404 
TSP-465 
TOP-464 
TLD-101-D 
TPL-150 

CONDENSERS Paper (Connnued) 

C 27 .01 MFD 600 Volt Molded 
C 85,86 .01 MFD 600 Volt 
C 18 .02 MFD 200 Volt 
C 73 .02 MFD 400 Volt 
C 80 .035 MFD 600 Volt OU - 

TV 307 Only 
C 80 .035 MFD 1000 Volt OU - 

TV 306 Only 

C 50,53,68 .047 MFD 600 Volt Molded 
C 46,63 .05 MFD 600 Volt 
C 79 .05 MFD 1000 Volt Oil 
C 81 .1 MFD 1000 Volt Oil 
C 60 .22 MFD 400 Volt Molded 
C 40 .25 MFD 200 Volt 
C 51,72 .25 MFD 400 Volt 
C 87 .75 111FD 400 Volt 
Instead of .25 MFD 1000 Volt 011 - 
C 65A,C 61B TV 306 Only 

C 29 
C 61A 
C 61B 
65A 

,C 6513 
c 65C 
C 64A 
,C 640 
C 62A 
,C 620 
7C 62C 
C 24,78 

R 66 
R 63,84 
R 25,54 
R 20 
R 69 
R 80 

L 100-28 
L 3 
L 5 
8 

L 4,7,18 
L 10 
L 2 
L 11 
T 1 
L 19 
T 2 
L 16 
L 15 
L 15 
L 12 

T 4 
L 17 
L 14 
L 6 
T 5 
T 7 
T 6 
T 6 
L 13A-B 
L 13A-B 
T 3 

CONDENSERS 
ElectrolytIcs 

21 MFD 350 Volt 
80 11,1FD 450 Volt, 
10 MF» 475 Volt 
10 114FD 475 Volt 
30 MFD 400 Volt , 
30 1,1FD 300 Volt ' 
40 MFD 450 Volt e 
10 MFD 400 Volt t 
40 MFD 450 Volt 
40 MFD 150 Volt 
130 MFD 50 Volt 
4 MFD 25 Volt 

CONTROLS 

Height (2.5 Meg) 
Vert. (1.5 Meg) d, Hoc. (50K) Hold 

Brightness (500K) Fichtre (11.5K) 
Volume (500K) with Switch 
Vertical Linearity (5K WW) 
Focus (2250 W0.) 

COILS 8a TRANSFORM ERS 

lot I.F. Coil 
2nd I.F. Coil 
3rd I.F. Coil 
4th I.F. Coll 
I.F. Choke 
Peaking Coll (120 ,i.h.) 
Peaking Coll ( 36 u.h.) 
Peaking Coll (100 u.h.) 
4.5 Trap (Sound Take-off) 
4.5 Rejection Trap 
Ratio Detector Coll 
Nor. Linearity Coi! 
Width Control Coil - TV 306 
Width Control Coll - TV 307 
Focus Coil 
Ion Trap - TV 30'7 Only 
Ion Trap - TV 306 Only 
Vertical Osc. Trans. 
Nor. Ose. - Sync Guide Trans. 
Filler Choke 
Sound Trap 
VerL Output Trans. 
Power Trans. 
Nor. Output - HV Trans. - TV 306 
Nor. Output - 11V Trans. - TV 307 
Deflection Yoke - TV 307 
Deflection Yoke - TV 306 
Audio Output Trans. 

HARDWARE 

Speaker Connector - Male 
Speaker Connector - Female 
10" Speaker - TV-307 
4" x 6" Speaker - TV- 306 
Interlock Cord 
Interlock Plug 

CABINET là BARDO/ ARE 

TV - 306 

TCB-273-D Cabinet 
TGL-117-D Solely Glass 
TMP-166-D Mask 
TMS-121-R Escutcheon 
TSG-I13-D Spring 
TER- 114-D Outside Knob 
TIC/7-115-D Inside Knob 
TIEN-116-D Dual Knob 
TIEN-117-D Indicator Knob 
TMS-520-D Bottom Cover 
TBK-177-D Back 
TOP- 539-D Built- in-Antenna 

TV - 307 

TCB-274-DM Cabinet - Mahogany 
TCB-274-DW Cabinet - Walnut 
TON- 156-D Grille Cloth - Mahogany 
TGR-I 56-DA Grille Cloth - Walnut 
TRIS- 931-D Mask 
TM5-922-D Metal Grille 
TGL-110-D Safety Glass 
TMS-121-R Escutcheon 
TSG-113-D Escutcheon Spring 
TIEN-114-D Outaide Knob 
TIEN-115-D Inside Knob 
TER- 116-D Dual Knob 
TY1.77-117-D Indicator Knob 
TMS-520-D Bottom Cover 
TBK-176-D Back 
TBP-539-D Bul)t-ln-Antenna 
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O LIN 

V-I6 

NOR. B VERT, VOL. CONTI_ a 
HOLD. ON-OFF SW. BRIGHTNESS a 

CONTRAST CONTROL 

DAMPER 

V13 
N.V. RECT. 
183GT/ 8016 

NOR OSC. 
TRANS. 

NOR. OUTPUT 
6BG6- G 

SYNC GUIDE 
HOR. OSC. 
6SN7-GT 

V- I4 

AUDIO OUTPUT 
TRANS. 

6AG5 
Int. VIDEO LE 

V5 

2nd VIDEO.R ., 
I.F ' 

V6 

3rd VIDEO 
I.F 

6AG5 
3rd VIDEO 
LE V 

4th VIDEO 
LE TRANS. 

6 AL 5 
A.C.C. a 

VIDEO MT.  

V9 
I2AU7 

1st. /3 2nd. 
VIDEO AMPL. 

4.5 M.C. 
REJECTION 

TRAP 

10 

6AG5 
2nd VIDEO 

IF 

TUNER 

6J6 
R.F OSC. 

v 

6AG5 
MIXER 
VIS 

1st. DEO""e` 6" 
IF 

TCE-115DA 

C65 

o 
EST 

SOCKET 
4.5 M.C. AMPL 
6AU6 
VI 

V2 

RATIO DEI 
TRANS. 

4.5 
M.C. 
TRAP 

SYNC. SEP 
6SN7-GT 

• V-II 

 ;_ • 

VERT. OUTPUT 
TRANS. 

CSI 

ELECTROLYTI 

TCE-117D C64 

1st AUDIO AMPL 
6476 
V4 

RATIO DEI 
GALS 

V-I2 

VERT. AMPL. 
6V6-GT 

VIT 
RECTIFIER 

5U4-6 

6 6 
VO 

SYNC. LIMITE 
VERT OSC 

POWER 
TRANS. 

AUDIO OUT 
  666 - 6T 

V- 3 

VERT. BLOCKIN 
OSO. TRANS. 

FOCUS 
CONTROL 

NOR. FREI). 

NOR. DRIVE 

NOR. LOCKING 

HEIGHT 
CONTROL 

VERT. LIN. 
CONTROL 

e-r) 

117 V A.C. 

IN LATER MODELS THE 4 ELECTROLYTICS. 
SHOWN HAVE BEEN REPLACED BY 2 
ELECTROLYTICS (FOUR SECTIONS EACH). 

TCE-I48-D IN LOCATION OF TCE-1150A 
TCE-I47-D IN LOCATION OF TCE-117D 

FILTER 
CHOKE 

PARTS LOCATION - MAIN CHASSIS - UNDERSIDE VIEW 

FIG. 11 

DESCRIPTION 
The Model TV 316B includes the TELE-TONE TV 316 Televisan 

receiver and the automatic Radio-Phono Base which is designed as a stand 
for this receiver. The two units can be used separately if desired. 

©John F. Rider 

CHASSIS DESCRIPTION 

TZ CHASSIS 

TELEVISION SPECIFICATIONS 

POWER SUPPLY 
105 to 125 Volts - 60 Cycle AC 

POWER CONSUMPTION 
220 Watts 

POWER OUTPUT (AUDIO) 
2 Watts (undistorted) 

INPUT IMPEDANCE 
300 or 72 Ohms 

PICTURE TUBE SIZE 
16" Rectangular 

SPEAKER 
4" x 6" PM OVAL 

DIMENSIONS 
18-1/4" Deep 
23" Wide 
18-1/4" High 

SHIPPING WEIGHT 
Approx. 92 Lbs. 

RADIO SPECIFICATIONS 

RADIO CHASSIS 
BN (with built-in loop antenna) 

IF FREQUENCY 
455 Kc 

FREQUENCY RANGE 
532 Kc - 1620 Kc 

(SEE PARTS LIST ON PAGE 4) 

TUBE COMPLEMENT 

1. 
2. 
3. 
4. 
5. 

R.F. OSC. 
I.F. AMP. 
DET.-AGC 
AUDIO AMP. 
RECTIFIER 

12BE6 
12BA6 
12SQ7 
50L6 
35Z5 

TUBE COMPLEMENT 

1. 6J6 V20 RF Amplifier 
2. 6AG5 V19 Mixer 
3. 6J6 V18 RF Oscillator 
4. 6AG5 V5 1st Video IF Amplifier 
5. 6AG5 V6 2nd Video IF Amplifier 
6. 6AG5 V7 3rd Video IF Amplifier 
7. 6AL5 V10-A Video Detector 

V10-B A.G.C. 
8. 12AU7 V9 1st and 2nd Video Amplifier 
9. 6AU6 V1 4.5 Mc. Amplifier 

10. 6AL5 V2 Ratio Detector 
11. 6AT6 V4 1st Audio Amplifier 
12. 6K6 V3 Audio Output 
13. 6SN7 V11 Sync Separator 
14. 6BF6 V8-A Limiter 

V8-B Vertical Sweep Oscillator 
15. 6V6 V12 Vertical Sweep Amplifier 
16. 6SN7 V14 Horizontal Sweep Oscillator 

and Sync Guide 
17. 6BG6 V15 Horizontal Sweep Output 
18. 6W4 V16 Damper 
19. 1B3 V13 High Voltage Rectifier 
20. 5U4 V17 Power Rectifier 
21. 16TP4 V21 Picture Tube TV 306 

RECORD CHANGER SPECIFICATIONS 

MODEL 
V-M 406 3- SPEED TRI-O-MATIC CHANGER 

POWER SUPPLY 
105 - 125 Volts 60 Cycle AC 

FEATURES 
Plays and automatically changes as many as ten 
12", twelve 10" or any assortment of 10 records 
intermixed. 
Plays a full stack of twelve 7", 33-1/3 RPM or a 
full stack of twelve 7", 45 RPM records (with 
adapter inserted in the record). 

RADIO PHONO BASE SPECIFICATIONS 

DIMENSIONS 

24-1/2" Wide, 18-1/2" Deep, 23-1/2" High 

SHIPPING W EIGHT 
62 Lbs. 

MODELS TV306, TV316, 
Ch. TZ; TV307, Ch. TY E
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PART NUMBER 

TCB 282D 
MO 6 
DL 30 
EP 2 
KN 34 
KN 20 
IB 28 
SP 40-10B 

RC 180-1 
RC 151-1 
RC 271-2 
RC 222-5 
RC 223-2 
RC 274-1 
RC 474-1 
RC 335-1 
RC 106-1 

e John F. Rider 

SCHEMATIC 
LOCATION 

"BN" CHASSIS  

L-1 
OSC COIL 

RADIO PHONO BASE 
PARTS LIST 

DESCRIPTION 

CABINET AND HARDWARE 

Cabinet 
Record changer VM Model 406 
Radio Dial Plate 
Escutcheon Pin 
Pointer Knob 
Knobs 
Radio Instruction Sheet 
4" P.M. Speaker with Trans. 

RADIO CHASSIS 

Resistors 

R 9 18 Ohm 1/2 
R 7 150 Ohm 1/2 
R 2 270 Ohm 1/2 
R 8 2,200 Ohm 1 
R 1 22K Ohm 1/2 
R 5 270K Ohm 1/2 
R 6 470K Ohm 1/2 
R 3 3.3 Meg 1/2 
R 4 10 Meg 1/2 

Watt 20% 
Watt 20% 
Watt 10% 
Watt 10% 
Watt 10% 
Watt 20% 
Watt 20% 
Watt 20% 
Watt 20% 

115 V.- 60 rl.) 
SUPPLY 

12 BA6 

R3 
3.3 MEG. 

RADIO 

PHONO 

SW I 

VC I 
VOLUM 

C12 

02-400 

R9 150r 
18 

volumo 
control 
switch 

CM 101-1 
CP 202-2 
CP 502-2 
CP 203-1 
CP 503-4 
CP 104-2 
CV 19 

LP 20 
LC 9 
LF 24 
SW 13 
LD 64 

R4 
10 
MEG 

e - 

C 14 
—.30 mid 

150v 
• I  

35Z5 50L6 12 BAG 128E6 12507 

C 7,8 
C 9 
C 10 
C 11,12 
C 6 
C 5 
CV 1 

C 13,14 

CONTROLS 

Volume Control 

CONDENSERS 

100 MMF 500 
.002 MFD 400 
.005 MFD 400 
.02 MFD 400 
.05 MFD 200 
.1 MFD 200 

C 11 1 
.02 --
400 

Volts 20% Mica 
Volt Paper 
Volt Paper 
Volt Paper 
Volt Paper 
Volt Paper 

Variable Condenser (tuning) 

ELECTROLYTICS 

30/50 MFD 150 Volt 

COILS AND TRANSFORMERS 

Antenna Loop 
Oscillator Coil 
I.F. Transformers 
Phono-Radio Switch 
6 FT. Line Cord 



VI - 4 5 MC AMPLIFIER 

V2- RATIO- DE TEC I OR 

V3- AUDIO OUTPUT 

V4 - Is? AUDIO AMPLIFIER 

V5 - 1st VIDEO F 

V6- 2nd VIDEO I F 

V 7 - 3rd VIDEO I 

V8 SYNC LIMITER a VERT. OSC. 

V9 - Ist él 2nd VIDEO AMPLIFIER 

:0- DETECTOR 8 A G C 

VII - SYNC SEPARATOR 

VI2 - VERT. AMPLIFIER 

V13 - I-1,0-1 VOLTAGE RECTIFIER 

VI4 - HOP OSCILLATOR 8 SYNC GUIDE 

2 3 4 6 7 8 9 10 11 12 13 

L 100- 24 

0 

0 0 0 0 0 
0 O 0 0 0 

-J -J 

Rr 

1K 

CI 
'360 
y 4.174F 

C5 
ADAF 

C6 -1  

1/2"T« 
LEAD 

0 0 0 0 0 (51 

00000 

O 
-J -1 -1 8 9 10 II 12 13 - 

4 7K 

5 X 

6 7 54 3 
13 12 pI 10 9 8 7 6 

i'419(iitj4114 
- O 03 tO 

7 
00000000 
00000000 

ALL CARBON RESISTORS 20; 

OTHERWISE NOTED VOLTAGES 

WITH R.C.A. VOLT OHMYST 

22 4.174F 

2 C I2 

00 0 0 
I I I 

0 0 0 0 

UNLESS 

MEASURED 

*C82 MAY BE OMITTED IN SOME 

RECEIVERS OR CONNECTED TO 

OTHER ENO OF R102. 

10-140 
mena. 

LOCK imo 

©John Ir. Rider 

DIO 

1000 -20% 

R - I06 

V 8 A 

6 B F6 
LIMITER 

C69-A 
70 

120 

IC -160 

6J6 
2 V20 

5 

6 

« R2 C3 

  56 360 1•04F 

VIS - HORIZONTAL OUTPUT 

VIE - DAMPER 

V17 - LOW VOLTAGE RECTIFIER 

VI8 - R F OSCILLATOR 

VI9 - MIXER 

V20 - R F AMPLIFIER 

V21- PICTURE TUBE 

C2 
360 ses‘c?r 71C0:126 mi4F 

 f 

• 

> +140v 

34 8 MC 

C8 
270 7.00-

CII 

ije 

C89 

360 

C54 

I O O 

AN T. 

R 29 

3900, 

10% 

V5 

6AG5 

+140 v. 

R 32 

-C 33 330 
11500 

SYNC. SEPARATOR 

V6 

6AG5 

1'146 

L'El 
- 5 

1733 

39 .7' 
10% C 361005 

C 33 

270 en R 36 
C- 101( 

• % 

BOTTOM TOP 

.4 

348H C 

L5 

C 37 

C 34 

1150o 

R 55 

ISK R 56 

IW ImEG 

+235v - 3.5v. 

6SN 7-
GT 
VII 

R 83 R84 
120K SO K 

1285 r 30K 
TEMP. C68 

COMP. 

RE S. ".047 
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ALIGNMENT PROCEDURE FOR MODEL 1621W 

PART #1  
Tools required: 

1. Vacuum Tube Volt Meter ( similar to RCA 75A) 
2. Sweep Generator with marker ( similar to Philco 7008) 
3. Scope ( similar to Philco 7008) 
4. Insulated Screwdriver 

PART#2  

1. Connect all associated components of T.V. receiver together, making 
sure speaker plug is making good contact. 

2. Set contrast control in full counter-clockwise position and brilliance 
control to full clockwise position. 

3. Adjust Ion Trap ( Beam Pender) for brightest raster. 

PART #3 
Front End Alignment  

1. Set contrast to 1.5 volts negative. The terminals at wt-ich you take 
your reading are in the rear of the front end. 

2. Setting channel selector at channel # 12, connect sweep generator to 
antenna terminals and set marker generator for 204.0Mc to 210.0Mc. 

3. Connect scope with 10k ohm resistor in series with hot lead to #1 
of Fig. 1. 

4. Adjust peeks for symmetrical waveform at 204.0Mc and 210.0Mc. 
5. Adjust screws 2 and 4 for 204.0Mc and 210.0Mc. 
6. Adjust screw 5 for symmetrical waveform. 

PART #4Video Alignment  

1. Remove all test leads from set and set channel selector switch between 
any two channels. Set contrast so thrt yoU do not distort waveform 
when aligning Video I.F.. 

2. Connect sweep generator to pin #4 of 3rd I.F. ( 6AC7) and vrol.r.d. 
3. Connect scope to point " A" and " 3" of Fig. 3. The hot side of scope 

connect to " A". Grrund of scope connect to " H". Aiju-t video coil 
between 6AC7 and OAL5 for 26.0Mc. Remove sweep lead Pnd connect to 
pin #4 of preceding OAC7, adjusting coil between these two 6AC7 tubes 
for 23.5Mc. Remove sweep lead and connect to pin yl of GAG), adjust   
ing video coil between 6AG5 and 6AC7 tube. for 26.0Mc. Connect sweep 
lead to shield of 6J6 tube In front end, taking care that shield does 
not touch chassis. Align top slug of converter can for waveform, as 
shown in Fig. 4. 

PART #5  
Sound Alignment  

1. Remove all test leads. Connect VTVM for 10 volt scale with selector 
switch set at positive. Take hot leed of VTVM end connect to pin #1 
of discriminator tube ( 6AL5). Connect coil lead to pin #2 of same 
tube. 

2. Connect signal generator to points " A" 
era tor for 14.5110. 

3. Adjust top and bottom slugs of sound take-off for maximum voltage 
ings. 

4. Remove VTVM leads and connect VTVM leads between points 
as shown in Fig. 5. Set VTVM at zero center. 

5. Adjust bottom slug of discriminator transformer for maximum positive 
negative voltage. 

6. Adjust top slug for zero center. 

end "B" in Fig. 3, setting gen-

"An 

PART #7 

1. trainer 10v. scale on VTVM, connect hot leed to pin #5 of 6no6n end cold   
lead to pin #6 of OSN7GT, Mor. Block. Osc. 

2. Adjust trimmer on pin #5 of 6BG6G in conjunction with Hcr. drive control 
(pert #17), in maximum counter-clockwise position. 

3. Voltage should not rend more than 10 volts with proper setting of Trim-mer Cond. 

4. Then adjust For. drive Control so that this voltage reads between 4-5 
volts with proper width on Cathode-Ray Tube. 

5. This Trimmer Cond.'should nevt,r again need re-setting unless circuit 
constants are changed. 

LOCATION OF FRONT CONTROLS-MODEL 1621W 

Channels 
Fine Tuning 

For. Drive 

Off-On 
Volume 

Contrast 
Brilliance 

Vertical 
Hold 

LOCATION OF REAR CONTROLS 

read -

and Fround, 

PART #6 
Final Check 

1. Remove all test leads and connect antenne to antenna posts. 
2. Set controls for best picture. 

3. Adjust Ion Trap for brightest picture without shadows. 

4. Put fine tuning control in center and take insulated screwdriver end 
insert in hole next to channel selector and adjust for best picture on 
all channels, being careful to remove insulated screwdriver when switch-
ing from channel to channel. 

Vert. Linearity 

TUPE FUNCTIONS  

5u4G-L.V. Rectifiers 
5Ve-nemper 
6B06G-Ror. Amp. 
8016/ 1B3GT-H.V. Rect, 
6SN7GT-Vert.Osc. 8, Discharge 
6SN7GT-Hor. Osc. & Discharge 
6K6GT-Power Amp. 
6AU6-Voltage Amp. 
6A07-Video Output 
6A05- 1st Video I.F. 
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Focus 204.0mc 

horizontal Centering 

6AC7-2nd Video I.F. 
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6PG5-R.F. Amp. 
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SERVICE NOTES 
MODEL A CHASSfS 

ALIGNMENT PROCEDURE  

If turning on the set for the first time check all controls 
front and rear to be sure tney are not more than half advan-
ced in the clockwise direction, with the exception of the 
brightness control which should be turned towards the OFF 
position and the volume control which may be adjusted to 
give a comfortable volume level. 

The brightness and contrast controls also operate a switch 
at the counter clockwise end. Be sure that these switches 
are not in the OFF position before attempting the following 
adjustments. 

Adjust the brightness control and ion trap. The ion trap 
should be adjusted for maximum light output in the picture 
tube. 
Set the station selector to the desired channel, the strong-
est end most reliable station in your locality should be 
used. 
Advance the contrast control until a picture or horizontal 
streaks appear. 
If picture frame is in motion or if it tears, synchronize 
it by adjusting the horizontal hold or vertical hold controls. 
ro] s. 
Adjust the focus control for best focus. 
Adjust the fine tuner or the tuner on deluxe models for best 
picture. 
After the picture has been locked, adjust the height control 
end vertical linearity controls for proper picture propor-
tion. 
Adjust the horizontal linearity control, horizontal linear-
ity coil, end horizontal drive control for proper horizontal 
linearity. 
Again ci-eck the focus control for best definition of the 
vertical wedges of e test pattern. 

I.F. ADJUSTMENT 

Observe carefully the r esolution of the vertical wedges and 
other fine detail. In the case of the deluxe model, rotate 
the tuner in the clockwise direction very slowly, meanwhile 
watching for a noticeable brightening of the picture accom-
panied by sharp resolution of the vertical wedge. In either 
case, when the sharpest detail has been achieved, desist 
from further tuning and do not again adjust either the sound 
sensitivity control or the tuner until all other adjustments 
have been made. 

On both types of tuners the adjustment on the top of the 
tuner should be set to about 25.75 Mc, or for a maximum of 
picture ( dim picture). The other slug coil on the tuner 
plate should be set to about 22 mc or for a high level of 
sound. 

The tuner adjustment may te made by observing the AGC volt-
age on a "TVM with a received signal and setting the coil to 
a frequency just slightly below that which gives a maximum on 
the meter. 

ALIGNMENT OF SOUND IF AND DETECTCR TRANSFORMERS 

Turn volume control full on. A slight hiss only may be 
heard. Adjust top and bottom slug of can #317 for maximum 
sound output and minimum distortion. A dip on either side 
of peak indicates proper operation. 

Connect a high resistance D.C. Voltmeter between the AVC 
line and ground. 

Adjust the trap on transformer #175 for maximum deflection 
of meter. 

Adjust first the top slug and then the bottom slug of tran-
sformer #319 for maximum deflection of the meter. 

Recheck the adjustment of the top and bottom slug of sound 
detector transformer #317 at low volume. This is a critical 
adjustment. 

Tighten trimmer of video I.F. trap on transformer #174 and 
back off slightly for best picture. Look for a decrease and 
final elimination of sound bars, beads, dark streaks and 
striations from the picture. 

AUTOMATIC GAIN CONTROL 

The A.G.C. in this set consists of a filter network after 
the video detector and individual decouplIng filters to sup-
ply the A.G.C. voltage to the tuner, the 6AG5 and the first 
two 6AC7 video I.F. amplifiers. 

In the event that the A.G.C. does not function, trouble may 
be expected In a defective 2.2 meg resistor or 0.1 conden-

ser, or defective tubes V-22, V-1 or V-7. 

Under extreme strong signal conditions, the deluxe set may 
develop a slight buzz in the sound which is the result of an 
overload in the tuner. Padding of the antenna to reduce the 
signal to the set will help in this condition. 

A.F.C. CIRCUIT 

PRINCIPLE OF OPERATION: 

The TRANSVISION A.F.C. CIRCIIT is besicly a phase converter 
for converting the phase difference between the incoming 
horizontal sync pulse and the horizontal flyback pulse to 
D.C. of the correct polarity and applying this voltage to 
control the frequency of the horizontal oscillator. 

The TRANSVISION set uses a conventional blocking oscillator 
in the horizontal circuit. The frequency is controlled by 
the time constant of the grid blocking condenser and the 
grid resistor. In the A.F.C. circuit an additional element 
of control has been added. This is the bias voltage applied 
by the cathode follower to the bottom end of the grid re-
sistor and is derived from the A.F.C. converter. 

With no signal input, it should be possible to go complete-
ly through the hold frequency by turning the hold control 
end to end. The frequency ran e should roughly be from 

10,000 to 20,000 cycles. 

A rough check can be made by watching the size or width of 
the raster. A frequency too high will give a smell dim 
raster. A frequency too low will give a wide bright raster 
and may he accompanied by an audible whistle from the hor-
izontal transformer. 

A- If the voltage reading Is different from the normal read-
ing; check the following: 
1. 6AL5 Tube 
2. 100K resistors connected to pins 5 & 7 of 6AL5 tube. 
3. Peaking coil (#77) for continuity, approximately 50 

ohms. 
4. 47K 2 watt resistor from 6X5 tube plates and . 001 con-

denser to pins 1 & 2 of 6AL5 tube. 
5. 500 mmfd condenser from the junction of 47k & . 001 to 

pins 5 & 7 of 6AL5 tube. 

If sync is erratic or unstable, but the hold control can 
obviously carry sweep frequency either side of sync, the 
trouble will be with the 6AL5 tube or its associated-air-

Pevere hacking at the eages of the picture and sharp 
displacement of sections of the picture may be caused 
by one of the following: 

1. Defective 6RG6G tube. 
2. Open . 01 condenser. 

5 
6 

C- Picture locks i-,00d but wavers cc :s unsteady: 
1. Picture getting into sync., see poor synchronizing in-

structions. 

2. Standard and deluxe sets - Interecton between norizontal 
output leads and other circuits. Dress both leads to the 
horizontal hold control well awe:, from all other leads. 
They may be pulled away from the chassis and run directly 
to hold control. 

D- Picture locks Eood but jumps out of sync with chance of  
contrast control.  

1. Poor limiting action in sync a:-,plifierr. Check f7no 
tubes, grid and plate resistors for value and coupling 
condensers for leakage. 

2. Unhalance to sync input diodes. Check plate and cathode 
resistors cf sync output circuit ( phase inverter). 

13. Check values of sync coupling condensers . 0005. 
4. Check diode resistor 100K. 
5. Check CAL5 tube. 

E- Frld over en right side of picture.  
1. May be caused by poor adjustment at transmitter. Chec; on 

other stations- Defective 6BG6G tube. 
2. Too much inductance in diode output filter coil, unscrew 

slug a few turns. 
3. Open output filter coil on (JAL'; tube PC3. 

F- Lateral ripples et to of picture or large lateral wa ves 
in picture. StandercDi  or Deluxe 
Off- value 4700 ohm resistor or 0.1 mfd condenser. 

G- Slow s-nc recovery when changing stations.  
1.Improver adjustment or hoid control. 
2.Re-adlust hold control efter st hes been runninE about an 

hour. Turn hold control till soc Is lost on low frequen-
cy side, ( large bright raster) 'then turn control back 
slowly till picture locks. Dc not try te center control. 

P- Sync locks at half frame or with black vertical bars some  
place in middle of screen.  

1. Output filter coil slug out too fer. 
2. Shorted filter coil. 

VERTICAL SYNC AND SWEEP CIRC7:TS 
Insufficient or erratic 

Check for: 

1 - Tubes V20, V21 
2 - Voltages on above tubes 

- All condensers and resistors used in above tube circuits 
4 - Vertical oscillator end output transformers 
5 - Vertical yoke winding 
6 - Vertical, size, linearity and hold controls 

HORIZONTAL SYNC CIRCUITS  
Insufficient or erratic 

1 - Tubes V11, V12, V13, V14 
2 - Voltages on above tubes 
- Condensers, resistors an slug coils in above circuits 

4 - Horizontal oscillator tr : Isformer 
5 - Horizontal size, linearity and hold controls 

HORIZONTAL SWEEP CIRCUITS  
Insufficient or erratic 

1 - Tubes V14, V15. V16, V17 
2 - Voltages on above tubes 

- Condensers end resistors in above circuits 
- Horizontal oscillator transformer #307 and horizontal 
output transformer #1279 
Horizontal linearity coil slug 
Horizontal linearity, size, and hold controls. 3
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SOUND AND PICTURE CIRCUITS  

Picture OK - No Sound  
Check for: - 
1 - Check tubes V2, V3, V4, V5, V6 
2 - Voltages on the above tubes 
3 - All condensers and resistors in the above tube circuits 
4 - I.F. Transformers #175, #317, and #318 
5 - Audio output transformer, part #21 
6 - Speaker 
7 - Shorts in shielded leads 
8 - Open volume control or defective switch section on 

phono -contrast switch 

No Picture - Sound OK  
1 - Tubes V7, Vm, V9, V10 
2 - Voltages on the above tubes 
3 - All condensers end resistors in the above tube circuits 
4 - All peaking coils for open circuits 
5 - I.F. Transformers #174, #175. and #176 
6 - Open contrast control 

No picture or sound - Raster OK  
1 - Tubes V1, V22 and tuner tubes 
2 - Voltages on above tubes 
3 - All condensers end resistors in above tube circuits 
4 - All coils in above circuits 
5 - Antenna system 

No raster or sound  
1 - Make sure set is plugged in and turned on 
2 - Check fuse 
3 - If fuse is open check for shorted filter condensers, CFI, 

CF2 and CF3 
L. - Open focus coil, centering control or filter choke 
5 - Tubes V18 and V19 
6 - P plug voltage at output filter condenser 

ro raster - Sound OK  
1 - Check for proper ion trap placement 
2 - Tubes V10, v14, Vl.. Vio, V17, CRT 
3 - Voltages on the above tubes. CAUTION CRT 2nd anode is 

approximately 12K.V. 
L. - Horizontal oscillator end output transformers 
5 - Horizontal drive, Horizontal size and brightness controls 
6 - Condensers and resistors on tubes V14,V15,V16,V17, V10 
7 - Open yoke or linearity coil 
8 - Opne HV fuse MISCELLANEOUS  

Poor bigh voltage regulation is evident by varying the 
brightness control which causes the screen to become very 
dim or extink-ruished. Replace the 1B3 tube. 

A hissing or cracking noise is sometimes due to arcing be-
tween the focus coil end ion trap. A short wire connected 
between the trap and focus coil will prevent this. 

In some cases the brightness drops when the set has been 
placed in the cabinet. r- is may ?-e due to the cup on the 
cabinet either becoming magnetized or distortine the mag-
netic field of the ion trap. Try to center the cup with 
reference to the axis cf the tube neck or replace cup with 
one r,f non-magne -.1.c material. 

Forizontal tearing is sometimes due to break down of the 
resistor in series with the anode cap lead. 

MODEL A, Ch. 

MODEL A CHASSIS VOLTAGE READINGS 

V21 

Tube Pin 1 Pin 2 Pin 3 Pin L. Pin 5 Pin 6 Pin 7 Pin 8 Vert.Amp 
6V6 0 6.3 AC 310 310 0 NC 0 

28 
Appx. 

V20 
Vert.Osc. 
6SN7 -100* 100* 0 -100* 280 0 6.3 AC 0 

V17 
Forz.Damp. 
6X5 0 -100 370 370 370 0 0-100 DC 500 

V15 
horz.Amp. 
6BG6 0 0 7.5* 370 -10 370 0.3 AC 260 VI8 

V19 
L.V. Hect. 
5U4 NC 400 NC 387 NC 387 NC 400 

V14 
Forz.Osc. 
6SN7 -40* 155 b -40* 225 0 0.3 AC 0 

V10 
Video Amp. 
6AG7 0 o o 

Mod.Sig 
-5 o-c) 170-240 c.3 AC 310 

V11 
1st Syn.Amp 
oSN 7 

-5 
Mod.ig 40 0 -3, ?0 lo 6.3 AC 0 

V12 
2nd Syn.Amp 
6SN7 0 180 6 

-18 
Mod.Sig 320 11 0.3 AC 0 

V9 
Pet. DC RSTR 
C_AL5 0 

-5 
Moo.Sig 0 0.3 AC 0 0 

-5 
Mod.Sig X 

v8 
4th Video IF 
oAC7 0 0 0 0 2 lb() 0.3 AC 310 

V7 
3rd Video IF 
6AC7 0 0 0 0-1 1 300 6.3 AC 310 

V1 
2nd Video IF 
oAC7 0 0 0 0-1 1 220 0.3 AC 300 

V22 
1st Video IP 
6AG5 
Audio 

0-1 0.5 

_ 

0 6.3 AC 210 180 0.5 X 

V6 
Amp. 

6vo 0 0 230 280 o o o.3 AC 15 

V2 
Sound IF 
0AC7 0 0 0 0 0.2 300 6.3 AC 310 

V3 
Sound IF 
6AC7 
Sound 

0 0 0 0 1.5 90 6.3 AC 230 

V4 
Det. 

6AL5 
Audio 

0 0 0 6.3 AC 0 0 0 - 15 X 

V5 
Amp. 

6SL7 0 80 o o 90 o o   o o 
V13 

AFC 
0AL5 
H.V. 

0-20 0-20 0 0.3 AC 35 0 -35 X 
V16  
- . 

Hect. 
193 

'- -- 
P.V. DO NOT MEASURE 
— lipçluAimaLe. p n. ng upon control settings 

**Due to D.C. leakage in tube. Tbis is normal. 
All readlnes t- ground with 20,000 OHM per volt meter. 

IMPROPER FOCUS  

1- Check focus coil ( Me-: have shorted turn. Try substitute 
if in doubt) 

2- Check focus control. 

3- Check for leaky filter condenser, CF1, CF2, or cF3. 
4- Check for correct placement cf ion trap. 
5- Focus coil may he set too far hack on neck of cathode 

ray tube. 

NOTES 
MAKE THE FOLLOWING CPA7I 77777 
1- On vola•e chart on V17 pin 2, the rea -in g shoLld be 

0-100 vols. 
2- NI resistance chart V22 pin 4, 

ohms. 
reading should be 
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Rl 
MK 
W ±10% 62 C 4 

8-50 3-12 
WAIF WAIF 

VI 
IIA65 

5 IA 

_10% 

L3 

C3 
30MWF 
500V 
15% 

CS 
L2A 470 _-

WIN. 
350V 

R2 
2.2K 

C 
100 MAW 
500 V 

Cl 
-VeI 470-

I WIN. 
62A1 600 VI 
_w Ce 

12 ME6. 10,1-04m. 
I 350 V 

R 3 470 7 

e   
±10% i  

- 

RS 
MK 
2W 

R5 
47K 
Lw 

/10% 

L4 

L28 

R7 
1211 

LIS 

Le 

614 
io0wwr 
500V 

E--

R8 
L2C IMES 

w 2 
CI5 *Km 

soov--
cow-
POS. 

CH CM 
100 125 
MWFD MMFD 

][500V 350V 
±5% 

7 MICA 

7 

SLUE 

V 2 
eAK5 

GIS 
.005 
MMF 

450VI 

Re 
150 K 
-w 2 
tw% 

  TO FIRST 
I.F. TRANS. 

YELLOW  A6C  

6A65 SAKS 6A84 

20 621 C2.2 
__ 470 470 470 
- AIMFD - MUD - MWFD 

350 V 350V 350V 

RED 
C9 
470 

T MIN. 
600V 

8111-YELLOW 
6.3 V. A.C. 

L9 

L2D 
0 2-12 

AMIFD 
N300 
CI 

110 

CM --
5WMF 
500V 
NPO 

DUMONT SERIES T4A INPUTUNER 

RH 

ho% 

- Certain sets may come through with type 6AG7 instead of 
6AC7's in sockets V2 and V3. This change may be neces-
sary due to shortage of type 6AC7. This change will not 
affect the operation of the set. The only change will 
take place at the point where the slug coils peak during 
alignment. If the 6AG7's are replaced at a future date 
it will be necessary to re-align the #317 - #318 trans-
formers. 

4- A few models will have a 10,000 ohm 10 watt bleeder re-
sistor connected from B plus to g round. This is shown on 
the diagram directly above V10 ( 6AG7). Current production 
will not have this bleeder. 

- The B plus dropping resistor to the tuner should be 10,000 
ohms 10 watts for the model TT-4 tuner and 5,000 ohms 10 
watt as shown for the Deluxe model. This resistor is lo-
cated on the circuit diagram directly above V11 A ( 63117). 

- Certain models may have a Bucking transformer. The wind-
ings of which will be connected in series with the 5U4 
plates to decrease the voltage. If necessary to replace 
this unit the correct polarity must be observed. 

RIO 
lox 

e316 
V3 
6A84 

617 
.005 

tjén. 450V 

225.VD.C. 

MODEL A CHASSIS RESISTANCE READINGS 

Tube Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 
V21 

Vert. Amp. 
6V6 NC 0.1** 50K** 50K** 1 Meg NC 0 1-5K 

V20 
Vert. Osc. 
6SN7 

* 
2 meg 1.5M* 0 2 meg 100K** 0 0.1 0 

V17 
Hor.Damp. 
6X5 NC INF. 50K** 50K** 50K** NC Inf. Inf. 

V1 5 
V18 

Nor. Amp 
61306 NC o 68 5ox** 1 meg 100K** 0.1 50K** 

V19 
L.V. Rect. 

5U4 
Sor. 

NC 30K** NC 25 NC 25 NC 30K** 

V14 
Oso. 

6SN7 
Video 

100K* 350K** 0 100K 150K** 0 0.1 0 

V10 
Amp. 

6AG7 
let 

o o o 5K 0-1K 100K** 0.1 50K** 

V11 
Syn.Amp. 

6SN7 1 meg 100K 0 Inf. 50K** 10K '0.1 0 

V12 
2nd Syn Amp 
6SN7 470K 50K** 1K 470K 40K** 5K 0.1 o 

V9 
Det DC Rstr. 
6AL5 0.1K 1 meg 0 0.1 o o   5K x 

V8 
4th Vid. Amp 
6A07 o o o 0.1 150 looxw* 0.1 50x** 

V7 
3rd Vid. Amp 
6AC7 0 0 0 3 meg 100 100K** 0.1 50K** 

V1 
2nd Vid. Amp 
6AC7 0 0 0 

-1 

2 meg 100 100K** 0.1 50K** 

V22 
1st Vid. Amp 
6AG5 2 50 o 0.1K** 50K** 100K** 50 X 

V6  
Audio Amp 
6v6 o 0 3oxwei 1 meg 470K** 1 0.1 390 

V2 
Sound li----
6AC7 0 0 0 0.1 47 150K** 0.1 50K** 

V3 . 
Sound IF 
6AC7 0 0 0 0.1 150 150K** 0 50K** 

vie 
Sound Det. 
6AL5 Inf. Inf. 0 0.1 0 0 50.K X 

V5 
Audio Amp. 
6SL7 3 meg 270K 0 1 270K 3K 0.1 0 

V13 
AFC 
6AL5 Inf. Inf. 0 0.1 100K 0 100K X 

V16 

*a tetusil 

MV Peet. 
1B3 

valnA ra 

Inf. 

114,=1".”. 

More than 
20M 

A.... 4- -u---/-__ 

Inf. 

__ 

Inf. Inf. 

' 

More 
than 
20 

Inf. NC 

out values thou 
than indicated. 

* Indicates variable value K- 1,000 ohms M- 1,000,000 ohms 

All front panel controls turned to counter clockwise position. 
All measurements made with 20,00 ohms per volt meter. 
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4 
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SPECIFICATIONS   

TOP VIEW — TUBE LAYOUT. .   

TRIMMER LOCATIONS  

TROUBLESHOOTING  

VOLTAGE MEASUREMENTS . .   

WAVEFORMS .   

Model 660 IBRC 16AY210I 

GENERAL DESCRIPTION 
The model shown above is a 22 tube, AC operated, direct view, 16- inch rec-

tangular television receiver. The set is complete in one unit and features complete 
coverage of all 12 television channels, automatic gain control, automatic horizontal 
fi equency control, intercarrier sound system, permanent magnet focused and mag-
netically deflected picture tube. 

On the back of the cabinet is a safety interlock to prevent dangerous electrical 
shock. As an added safety measure, a fuse is located in the power supply to pro-
tect the set in case of overloading. 

Located on the rear of the chassis are a phono input plug and phono TV switch 
for connection of a phonograph. 

PAGE 

3 
2 
2 
6 
10 
6 

16.41'210 Television Chassis 

FUNCTIONS OF THE CONTROLS 

All the controls normally used in tuning in a program 
—both picture and sound—are located on the front of 
the receiver and at the top of the back of the cabinet. 
At the rear of the set are several controls which are pre-
set at the factory and may need slight readjustment at 

The receiver actually requires only four controls when 
tuning in a program. On the left is a dual knob, the 
large knob controls picture contrast, while the small 
outer knob is the off-on switch and volume control. The 
control on the right is the station selector and the an-
tenna tuning knob is located at the top of the back of 
the cabinet. 

The three other controls under the name plate; bright-
ness, horizontal hold, and vertical hold need only be ad-
justed periodically. The six front controls are shown 
below in figure 1. 

OFF- VOLUME 
CONTRAST 

DOO -2 

VERT. Hou) 
STATION _ 
SELECTOR 

Figure 1. Front Controls 

The focus and centering controls are located on the 
picture tube assembly ( figure 2). These controls can be 
operated through the opening provided in the cabinet 
back. The remaining six controls, vertical linearity, ver-
tical size, horizontal size, horizontal drive, horizontal line-
arity and coarse horizontal hold are located on the rear 
of the chassis ( figure 3). 

e John F. Rider 

the time of installation. After installation, they should 
not be adjusted further, unless required by replacement 
or aging of tubes, variations in power-line voltage, or 
other external conditions. 

OPERATOR'S CONTROLS 

Volume-Off — Turns set on or off and adjusts sound 
volume. 

Contrast—Varies contrast between light and dark por-
tions of picture. 

Brightness—Controls brilliance of picture. 

Y. Hold— Stops picture from moving up or down. 
H. Hold—Stops picture from moving left or right. 

Station Selector Knob—Tunes set to desired channel 
(station). May be turned in either direction. 

Antenna Tuning Knob—Tunes the antenna for maxi-
mum signal. 

Centering—Moves entire picture both horizontally and 
vertically. 

SERVICEMAN'S CONTROLS 

V. Linearity—Provides vertical distribution of picture. 

V. Size—Changes size of picture vertically. Does not 
affect horizontal size. 

H. Size— Changes size of picture horizontally. Does 
not affect vertical size. 

tFuoreo.us—Focuses picture on face of picture tube. 
H. Linearity — Provides horizontal distribution of pic-

H. Drive—Controls the drive to the Pulse Amplifier. 

Coarse H. Hold — Stops picture from moving left or 
right. 

MODEL 660, 
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DEFLECTION 
YOKE I 

If the picture is tilted, loosen wing nut and rotate the 
deflection yoke until the picture is straight. The yoke 
should be os for toward os the shape of the tube will 
allow. 

OPENING FOR ADJUSTING 
FOCUS CONTROL 

Adjust ION TRAP for maximum 
illumination with minimum tube shadow. 
Each time an adjustment of either the 
centering or focus control is made the 
ion trap magnet should be re- adjusted. 

To CENTER PICTURE insert o screwdriver 
into the centering tube and move in o circular 
motion ( or any direction) until the picture 
is properly centered. 

2309 - 2 

Figure 2. Picture Tube Assembly 

TUBE COMPLEMENT 

1 6AG5, RF Amplifier 
2 6J6, IF Amplifier 

3-4-5-6 6AU6, IF Amplifier 
7 6AL5, Detector, D.C. Restorer 

8 12AT7, Video Amplifier 
9 6SN7. Sync Amp.- Sync Sep. 

10 6AU6, AGC Amplifier 

11 6AU6, Sound IF Amplifier 
12 6AV6, Audio Amplifier 

13 6K6, Audio Output 
14 6SN7, Blocking Osc. Pulse Amp. 

15 6A15, AFC Discriminator 
16 6SN7, Horizontal Multivibrator 

17 6BG6, Pulse Amplifier 

18 6W4, Damper 
19 1X2, H. V. Rectifier 

20 5U4, L. V. Rectifier 

21 6AL5, Audio Detector 

22 16" Retangular Picture Tube 

Figure 3. Tube Layout 

MODEL 660, 
Ch. 16AY210 

INSTALLATION 

Power Source. 
The receiver should be operated from a 115 Volt, 60-Cycle A.C. power source. The power consumption is 

235 watts. 

Location of Receiver. 
The set should be so located in the room that no direct light strikes the face of the picture tube. However, 

some indirect illumination in the room is desirable; it is not necessary to darken the room completely for proper 
viewing of the picture. Due consideration should be given also to the convenience of the electric outlet, and 

to the position of the receiver which gives the best reception with the built-in antenna. 

Built-In Antenna. 
The new Built-In Television Antenna incorporated in the receiver eliminates the need of an outside antenna 

in many locations. In areas too distant for normal reception with a built-in antenna, provision is made for 
outside antenna connections. If any other type of antenna is used with the set, disconnect the transmission 

line from the built-in antenna to the antenna terminals. 

The antenna is mounted inside the cabinet and is operated by the use of a knob at the top of the back of 
the cabinet. Since the antenna is fastened to the cabinet it may be necessary to orient the cabinet to obtain the 

best reception. It is desirable that either the front or the back of the cabinet face .the transmitting station. If 
however, "ghosts" or multiple images appear, the cabinet may be rotated slightly to minimize this condition. 
In some cases it may be necessary to face the back or the front of the cabinet toward a window to obtain a 
television picture. This may be due to walls, water pipes, or a steel structure in the location preventing tele-

vision reception. 

The antenna tuning knob should be used as a fine tuning control and should be adjusted until the best 

picture is obtained. In order to eliminate " Body effect" when adjusting the antenna tuning knob, stand in 

front and reach over the top of the set. If at any time the knob becomes difficult to turn, reverse the direction 

of rotation. Do not force the knob in either direction. 
If the receiver fails to operate satisfactorily with the built-in antenna, check the following trouble: 

1. Check the antenna dipole to make sure it is not touching the chassis or any other object. 
2. Check the antenna dipole to make sure it is stapled to the side of the cabinet and does not vibrate. 
3. Check the connections at the coil, transmission line, and trimmer capacitor. 
4. Check to make sure that the antenna terminal screws are moderately tight. 

Final Adjustments. 
The television receiver has been completely assembled 

and adjusted for operation before shipment. It is recom-
mended, however, that the adjustments discussed in this 
section be checked over at the time the set is installed. 

While the required adjustments, if any, will probably 
be slight, the instructions may also be used for receivers 
which are considerably misadjusted because of replace-
ment parts, etc. 

Deflection Yoke. 
If the picture seems to be tilted or the edges of the 

raster are not vertical, loosen the deflection coil adjust-
ing wing nut ( located at the top of the picture tube 
assembly, Figure 2) and using the wing nut as a handle, 
rotate clockwise or counter-clockwise until the edges of 
the raster are exactly vertical. 

The correct position for the deflection yoke is as far 
forward on the neck of the picture tube as the shape of 
the tube will allow. Tube shadow may be the result of 
an incorrectly positioned deflection yoke. 
To correctly position the yoke, loosen the wing nut 

and push the yoke as far forward as the tube will allow 
and while keeping the edges of the raster vertical 
tighten the wing nut. 

Ion Trap Magnet. 

The initial setting for the Ion trap magnet is over the 
"L" shape metallic flags inside the glass neck of the 
picture tube. See figure 2. From this starting position 
rotate the magnet about the neck of the tube and slide 
forward and backward until the position that gives maxi-
mum illumination with minimum tube shadow is found. 
This adjustment should be made with the brightness con-
trol set at slightly less than 1/2 its clockwise rotation. 

If the ion trap magnet interferes with the centering 
control, rotate the magnet 180° and readjust for maxi-
mum illumination. 

Each time an adjustment of either the centering or 
focus control is made, the ion trap magnet should be 
readjusted. 

Centering. 

The receiver may require centering at the time of in-
stallation. To recenter the picture follow the centering 
instructions on page 5. 

Other Adjustments. 

Refer to the "Service Adjustments" section and touch 
up each control following the instructions carefully. 
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Station Selector. 

The station selector pointer should not rub or scrape 
against the channel indicator plate, and the knob should 
not rub against the pointer, otherwise the control may 
slip between channel 6 and 13. This condition can be 
corrected either by a fast turn or moving the pointer 
itself. 

Brightness Control ( R-46). 

The brightness control located behind the front name 
plate need only be adjusted at the time of installation. 
The control is adjusted in conjunction with the contrast 
control. Turn the contrast control fully counter-clock-
wise. Then turn the brightness control clockwise until the 
picture tube just becomes dark. The contrast control 
may then be adjusted for proper picture quality. 

H. and V. Hold Controls ( R-94 and R-74). 

For the best results the H. and V. Hold controls should 
be adjusted at low contrast levels. After a station has 
been tuned in, turn the contrast control fully counter-
clockwise and then turn the brightness control clockwise 
until the picture reappears. Adjust the H. Hold control 
(if necessary) for a steady picture. Adjust the V. Hold 
control until the picture stops moving up or down. The 
controls should be set mid-way between positions where 
the picture is effected. 

If you cannot obtain a steady picture at minimum con-
trast, turn the contrast control slightly clockwise. 

After the H. and V. Hold controls have been properly 
set, they will not have to be used when tuning in a sta-
tion. 

Centering Control. 

The centering control is located on the picture tube 
assembly ( figure 2). This control is operated through 
the opening provided in the cabinet back. The control 
should be operated in the following manner. 

1. Place a screwdriver in the centering tube. 

2. Observe the face of the picture tube while making 
the adjustment. 

3. Moving the control to the left will move the entire 
picture ( looking at the face of the picture tube) up-
ward. 

4. Moving the control to the right will move the pic-
ture downward. 

5. Moving the control up will move the picture to the 
left. Down will move the picture to the right. 

V. Size and V. Linearity Controls ( R-70 and R-80). 

The V. Size and V. Linearity controls should both be 
adjusted at the same time while a test pattern is being 
transmitted. The Linearity control effects the upper por-
tion of the picture while the Size control effects the 
lower portion of the picture. Adjust both the controls 
simultaneously until the test pattern is symmetrical and 
fills the entire screen vertically. Readjust the V. Hold 
control if necessary. 

SERVICE ADJUSTMENTS 

H. Size and H. Linearity Controls ( L-24 and L-26). 

The H. Size and H. Linearity controls should be ad-
justed only when a test pattern is being transmitted. The 
Size control should be adjusted until the test pattern 
fills the entire screen horizontally, and the Linearity con-
trol should be adjusted for a horizontal symmetrical test 
pattern. The H. Drive control must be readjusted after 
adjusting either the H. Size or H. Linearity controls. 

Coarse and Fine Hold Controls ( L-23 and R-94). 

The coarse horizontal hold control should be adjusted 
in the following manner. 

Set the Fine H. Hold control to the center of its 
range. 

Set the contrast control to the normal operating posi-
tion. Adjust the Coarse H. Hold control until there is 
a steady picture ( no horizontal movement). 
When the Coarse H. Hold control is adjusted pro-

perly, a fast turn of the Fine H. Hold control in either 
direction ( clockwise or counter-clockwise) will make the 
picture go out of sync ( only in low signal areas). Turn-
ing the Fine H. Hold control slowly in either direction 
should not make the picture go out of sync. If the Coarse 
H. Hold control is not adjusted properly, the horizontal 
sync will not come in immediately ( or not at all) when 
the tuner is switched from one station to another. 

Focus Control. 

The permanent magnet focus assembly is essentially 
a magnet within an assembly so designed as to provide a 
flexible means of adjusting focus and centering on the 
face of the picture tube. Do not use a steel screwdriver 
or any magnetic material when adjusting the focus con-
trol. A non-magnetic material should be used, as a mag-
netic material will increase the flux density of the assem-
bly and a correct adjustment cannot be obtained. This 
control is located on the picture tube assembly and can 
be operated through the hole provided in the cabinet 
back. A long adjusting tool is necessary for the adjust-
ment. 

There are two focus screws on the focus magnet assem-
bly. The focus screw on the side is preset at the factory 
and should be all the way in. Only the top screw should 
be used for the focus adjustment. 

Adjust the focus screw for the best focus. Reset the 
ion trap magnet and again re-focus the picture. If the 
focus is best at the edge turn the slug in, if best at cen-
ter turn the slug out. Turn in or out until the best 
average focus is obtained and then reset the ion trap 
magnet. 

H. Drive Control. 

The H. Drive control is located next to the A.C. input 
at the rear of the chassis ( figure 3). The control requires 
a small screwdriver for adjustment. The control should 
be adjusted in the following manner. 
1. Tune in a station. 

2. Turn the drive control counter-clockwise until a fold-
over ( white vertical line) appears at the left side of the 
picture. 

3. Turn the drive control clockwise until the fold-over 
just disappears. 

4. Turn the drive control one-half turn .clockwise. 

SERVICE DATA 
SPECIFICATIONS 

Sensitivity at the Antenna 

Video - 100 microvolts 
Audio - 100 microvolts 

Power Supply Rating 

115 volts, 50-60 cycles, AC, 235 watts. 

Audio Output Rating 

Undistorted - 3 wafts. 
Maximum - 41/2 watts. 

Speaker 

Permanent magnet type, 
3.2 ohm voice coil impedance. 

Antenna Impedance Requirements 

Balanced 300-ohm. 

Dimensions 

Chassis - 16" x 161/4 " x 2Y4". 

WARNING. 

High voltage on all pins of the 1X2 high voltage rec-
tifier and the plate cap of the 6BG6. DO NOT 
MEASURE this voltage unless a high range voltmeter is 
used. 
Replacing 1/4 amp. Fuse. 

To check or replace the fuse, first turn off the set. 
Remove the High Voltage shield cover, short the 6BG6 
plate cap to chassis, and remove the 6W4 tube and then 
take out the fuse. Replace fuse and reverse procedure. 

Schematic Diagram. 

The schematic diagram located at the rear of the 
manual shows all the values of resistance and capa-
citance and gives all the proper voltages at the pins 
of the tube sockets. The voltage readings were taken 
with e 20,000 ohm/volt voltmeter with normal opera-
tion, no signal input, and line voltage at 117 V. A. C. 

R. M. A. WIRE COLOR CODE 

Listed below is a R. M. A. wire color code chart to 
aid in circuit tracing. 

Wire Color Where used 

Black 8- or Ground leads 

Brown Filament leads 

Red B+ leads 

Orange Screen leads 

Yellow Cathode leads 

Green Grid or Control leads 

Blue Plate leads 

Violet Not used 

Gray A.C. leads 

White Bias leads 

Replacing Tubes 
Before replacing any tubes the cabinet back must 

first be removed. Removing the cabinet back disengages 
the safety interlock and removes the power to the re-
ceiver. Do not tamper with or attempt to defeat the 
purpose of the safety interlock. 

Before replacing the High Voltage tubes first be sure 
the power is turned off and then short the plate caps 
of the 6BG6 and 1X2 tubes to the chassis. 
WARNING: Do not remove any tubes while the receiver 
is in operation as overloading and component failures 
may result. 

If the receiver has been in operation for some time, 
the tubes become hot and gloves should be used when 
replacing tubes to prevent finger burns. 
Phono T V Switch. 

The phono T V switch is located on the rear flange of 
the chassis and should be in the "off" position ( up) for 
T V operation. In the "on" position there will be no 
sound or raster, and the audio input plug can be utilized. 

COIL DC RESISTANCE CHART 

The DC resistance readings shown in the chart below have been taken with an ohmmeter directly across the 
coil being measured. Only a few of the coils were disconnected to obtain a correct reading and these are indi-
cated by an asterisk after the coil reference number. All the coils not listed in the chart have a DC resistance 
reading of approximately zero ohms. 

OJohn F. Rider 

COILS RESISTANCE IN OHMS COILS RESISTANCE IN OHMS 

13 
LI 0 
Ll 1 
L12 
LI3 
114 
L15 
L16 
L17' 
L18" 
L19 
120 
L21 
123 
L24" 
L25 
L26 ( H. Lin ) 
L28 
130 

.8 Ti Pr. 
10 Sec. 

.2 12 term 1 to 2 3.8 

.2 term 3 to 4 

.2 term 3 to 6 

.2 terrn 4 to 6 

.2 T3 Pr'. 500 

.2 Sec. ( speaker out) .4 

.1 14 Pr. 650 

.1 Sec. ( yoke plug out) 8 
1.5 TSA yok• plug out) 

13 B yoke plug out) 11 
19 16 6BG6 to 1X2) 560 
58 6866 to term 1) 
.2 term 5 to 7) 

35 (term 5 to 6) 9.5 
3.5 (term 1 to 2)• 1 
35 term 1 to 3) 4 
23 term 1 tc 4) 7 

Ti Pr'. 
Sec. 

113 
19 Pri. 

Sec. 

.1 

.5 

.5 

60 

60 

65 
1.6 
192 

1090 
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CONTRAST CONTROL 
R32 

ON - OFF 
SWITCH 

SOU:114 AMP 

T8 

VIDEO TRAP 
L-19 

8 
I2AT7 
VIDEO AMP 

9 

S'elUP et) 
SYNC MP. 

17 
6BG6 

PULSE AMP 

18 

6W4 
DAMPER 

H SIZE 
L- 26 

H. LIN. 
L-24 

o 

H DRIVE 
C 109 

VOLUME 
CONTROL 

R6I 

BRIGHTNESS 
R 46 

FINE H HOLD 
R 94 

6AV6 

--)  

AUDIO AMP 13 HOLD 
AUDIO6A 1- 05E 12 6K6 R 74 

21 AUDIO OUTPUT 

2 

7 
6AL5 

DC RESTORER 

TI 

6 

6AU6 
4Tij I F 

10 

6AU6 
AG C 

15 

6AL5 
AFC D1SCR 

FUSE SOCKET 

° 0 0 ° 

t7::,T() 0  

PHONO - T V 
SWITCH 

o u0 
° 

oo o  

P SONO 
INPUT 

o 

L 14 

1 
COARSE 
H HOLD 
L- 23 

AUDIO OUTPUT 
TRANS T-3 

5 3 
6AU6 6AU6 
39 IF iv IF 

L13 

C94 

16 

6SN7 
HORIZ MULT 

o 

OPENING FOR VERT 
OUTPUT TRANS T-4 

VERT OSC 
TRANS T9 

V SIZE 
R 70 

V LIN 
R 80 

TUNER 

14 

69%17 
BLOC OSC AND 
PULSE AMP 

o 
OPENING FOR 
FILTER CHOKE 

L-25 

o 
POWER 
TRANS 
T - 7 

o 
6  

ANTENNA 
INPUT 

20 

5U4 
L V RECT 

2313. B 

Figure 4. Bottom view of Chassis. 

TELEVISION FREQUENCY RANGES 
(All figures represent megacycles) 

Channel 
Channel 

Frequencies 
Picture Carrier 

Frequency 
Sound Carrier Receiver RF 
Frequency Oscillator Frequency 

Low Band 

2 
3 
4 
5 
6 

High Band 

7 
e 

10 
11 
12 
13 

54-60 
60-66 
66-72 
76-82. 
82-88 

174-180 
180-186 
186-192 
192-198 
198-204 
204-210 
210-216 

55.25 
61.25 
67.25 
77.25 
83.25 

175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

59.75 
65.75 
71.75 
81.75 
87.75 

179.75 
185.75 
141.75 
197.75 
203.75 
209.75 
215.75 

82 
88 
94 
104 
110 

202 
208 
214 
220 
226 
232 
238 

GENERAL HEM 111IPTION 

Tuner. 
The tuner is composed of a separate sub-chassis using 

a 6AG5 ( pentode) R.F. Amplifier and a 6J6 tube ( twin 
triode) for the Oscillator and Converter. Separate high 
and low band coils and trimmers are used with a switch-
ing device to change bands. The tuner selects and amp-
lifies the station signal and converts it to the carrier IF 
frequencies of 26.75 Mc for video and 22.25 Mc for 
sound which in turn is then fed to the IF amplifiers for 
further amplification. 

Video IF Amplifiers. 
The IF Amplifiers, video detector and DC restorer 

stages are all mounted on a sub-chassis. The IF amplifier 
section consists of four (4) stagger-tuned stages using 
6AU6 ( pentode) tubes with self-resonant slug tuned 
coils. Since the receiver is of the intercarrier type, both 
the video and sound IF frequencies are amplified simul-
taneously. The signal is then detected by one half of 
the 6AL5 ( twin diode) and coupled to the video amp-
lifier. The other half of the 6AL5 is used as the DC Res-
torer. 

Sound Section. 
The sound section is also mounted on a sub-chassis and 

consists of a 6AU6 ( pentode) IF amplifier, 6AL5 ( twin 
diode) detector, 6AV6 ( triode) amplifier and a 6K6 
(pentode) output tube. Due to the hetrodyne action 
between the video and sound IF frequencies a 4.5 mc 
signal is obtained containing the audio information. 
After the video detector, the audio information is separ-
ated from the video signal by the pick-off coil T8. The 
signal is then amplified, detected and further amplified 
by the 6AV6 and the 6K6. 

Video Amplifier. 
The video section is a conventional two stage amp-

lifier using the 12AT7 ( twin triode) tube. The parallel 
resonant video trap coil ( L-19 and C-65) is tuned to 
4.5 MC to separate the audio from the video. A com-
bination of shunt and series peaking coils are used with 
a degenerative contrast control to vary the signal to the 
grid of the cathode-ray tube. 

DC Restorer. 
One half of the 6AL5 tube is used as the DC restorer. 

Since the video is coupled to the grid of the CRT by 
capacitor C-64 the DC component of video signal will 
'not be passed, therefore the background level of the 
picture will vary. A bias voltage proportional to the 
average video signal level will be developed across 
resistor R-31 and maintain the proper brightness level. 

Sync Separator and V. Sync Amplifier. 
The sync pulses from the plate of the first video amp-

lifier are coupled to the sync separator tube ( 1/2 of 
6SN7) thru capacitor C-103. The sync pulses are then 
separated from the blanking pedestal and due to the 
low plate voltage sync clipping h accomplished. The 
horizontal pulses are coupled to the AFC Discriminator 
thru capacitor C-91 and the vertical pulses are coupled 
thru capacitor C-121 and amplified by the other half 

MODEL 660, 
Ch. 16AY210 

of 4he 6SN7 before being fed to the intergrating net-
work of the vertical deflection circuit. 

Vertical Deflection. 
The vertical deflection circuit consists of a 6SN7 (twin 

triode) tube one half used as a blocking oscillator and 
the other half as a pulse amplifier. The V. Hold control 
varies the oscillators operation point thus providing an 
adustment for synchronization. The V. Size control varies 
the amplitude of the pulse to the grid of the amplifier 
and controls the amount of vertical deflection. Thus 
V. linearity control varies the cathode resistance thus 
changing the operating characteristics of the amplifier 
tube to obtain a linear sawtooth pulse. Therefore, it can 
be seen that the V. Size and V. Linearity controls must 
be operated in conjunction with one another. 

AFC Discriminator. 
The automatic frequency control section utilizes a 

6AL5 ( twin diode) tube. The sync separator feeds the 
horizontal sync pulses to the AFC tube while at the 
same time two voltages of opposite polarity are fed 
back from the horizontal deflection transformer. Any 
phase shift between the horizontal sync pulses and the 
horizontal multivibrator signal will cause the input volt-
age applied to one diode section to differ from that of 
the other. This results in a DC bias voltage applied to 
the grid of the multivibrator. The output of the AFC 
discriminator thus synchronizes the horizontal multivi-
brator to the horizontal pulse of the video signal. This 
arrangement improves horizontal stability and offers 
ease of operation. 

Horizontal Multivibrator. 
The horizontal multivibrator circuit ( 65N7 tube) is of 

the conventional cathode coupled type using a parallel 
resonant circuit ( L-23 and C-107) as a coarse hold ad-
justment to control the frequency of oscillation. The 
fine hold adjustment R-94 varies the grid resistance 
thus slightly controlling frequency of oscillation. The 
horizontal sawtooth pulse is then fed to the grid of the 
pulse amplifier. 

Pulse Amplifier. 
The horizontal drive control, C-109 in the grid circuit 

controls the amount of voltage applied to the pulse 
amplifier. ( Increasing the capacity decreases the drive.) 
The 6BG6 is a beam tetrode used to develop the neces-
sary power for the flyback pulse and the horizontal de-
flection coil. The Horizontal size coil, L-24 shunts a por-
tion of the horizontal deflection transformer winding. 
Varying the inductance of the H. size coil varies the high 
voltage which in turn controls the size of the picture. 

Damper. 
The damper tubes (6W4) main function is to damp 

out oscillations which occur over part of the horizontal 
scanning cycle. The damper tube is connected in such a 
way as to give an increase in plate supply voltage for 
the vertical output amplifier. This additional voltage 
is developed across capacitor C-115 and gives an ad-
ditional 90 volts increase in plate supply voltage. Vary-
ing the inductance of the H. Linearity coil, L-26 changes 
the damper tubes operating point and thus controls the 
linearity of the horizontal sweep. 
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Figure 5. Block Diagram of the Receiver 

GENERAL DESCRIPTION 
High Voltage Supply. 

The high voltage is obtained from the auto-transfor-
mer type primary winding of the horizontal output trans-
former. When the plate current of the pulse amplifier 
tube is cut off, the field built up in the primary winding 
collapses and induces a high voltage surge which is 
rectified by the 1X2 tube, filtered by the aqua-dag 
coating of the Cathode-ray tube and applied to the 
second anode. 

Automatic Gain Control. 

Plate voltage for the 6AU6 ( pentode) gated AGC 
tube is obtained from a separate winding on the hori-
zontal deflection transformer. The plate voltage is thus 
applied a+ a horizontal rate while the grid signal is ob-
tained from the output of the first video amplifier. The 
AGC voltage is developed ac.oss resistor R-50 and fed 
to the first three IF amplifiers. Due to the divider net-
work of R-44 and R51 only a portion of this voltage is 
fed to the RF amplifier. The AGC voltage will vary 
considerably according to the strength of the transmit-
ted signal but should be in the vicinity of the voltage 
across R-37 ( detector output). 

SERVICE HINTS 

Tuner. 

If the receiver is " dead" and the picture tube shows 
nothing but a raster ( no snow) first check the I.F. and 
video amplifier stages before looking into the tuner. If 
the set is dead and snow appears on the face of the 
picture tube, first determine whether a signal is being 
transmitted and then check the antenna or lead-in con-
nections before suspecting the tuner for trouble. 

The tuner can easily be serviced by removing the three 
(3) hex-head screws holding the bottom cover in place. 
Removing the bottom cover makes all the tuner com-
ponents within easy reach and all parts can be serviced. 
When working inside the tuner do not move any com-
ponent a great distance as 3 change in the distributed 
capacity will result and offset the alignment. When 
replacing components be sure to obtain the same lead 
lengths and replace the components in the same position. 

A majority of tuner troubles are often open and high 
resistance ground or coil solder connections, defective 
trimmers or coils and defective contacts. 

Open or high resistance connections can easily be re-
paired by placing a hot soldering iron at the solder con-
nection. 

Defective contacts may cause an intermittent con-
dition or the loss of one or both bands. Contact replace-
ment is easily accomplished by following the simple pro-
cedure on page 14, figure C. 

The tuner should never be removed from the chassis 
unless contact replacement is necessary. 
CAUTION:—If the 6AG5 ( RF Amp.) is placed in the 
6J6 ( osc.-con.) socket resistors R-9 and R-10 will burn 
up. 

Speaker Leads. 
To insure minimum video interference, dress the 

speaker leads away from the 6AL5 ( detector tube 7) 
as shown in figure 3, on page 3. 

A.G.C. 
A defective AGC system will not effect the sound 

but over- load the video amplifier circuit and the result 
will be a loss of both horizontal and vertical sync and 
very weak video. This condition can easily be noticed 
and checked by measuring the AGC voltage and the 
voltage across resistor R-37. Under normal operating 
conditions these two voltages will be approximately the 
same. A defective AGC system will cause a large in-
crease in voltage across R-37 and a decrease in AGC 
voltage. 

To determine the cause for trouble check the 6AU6 
tube, capacitors C-70 and C-59 and resistors R-44,R- 5C, 
R-51 and R-107. To check the AGC winding of the hori-
zontal deflection transformer, place a scope on pin 5 
of AGC tube and a horizontal pulse similar to wave 
shape number 20, on page 13, should be obtained with 
a peak-to-peak voltage of 400 volts. 

CORRESPONDING CATHODE-RAY TUBES 

Due to the fact that 16RP4 and 16TP4 Cathode- Ray tubes from various suppliers are not directly interchangeable, 
different focus or ion trap magnets must be used. A B.R.C. part number sticker will be pasted on the tubes coating 
in 16AY210 chassis. When replacement is necessary be sure to state the B.R.C. part number of the picture tube. 
This is necessary as a supplier may manufacture two of the same RMA tube types which will differ in construction. 

Listed below is a chart showing the various 16-inch rectangular tubes used in the 16AY210 chassis. 

SUPPLIER BBC NUMBER FOCUS MAGNET ON TRAP MAGNET 

Raytheon C-55W-19341   A-55P-19336 B-16M-19337 
Sylvania  .k 19344   " 19336 " 19343 
Martin " 19345 " 18915.... " 18623 
Raytheon  " 19362 " 19336  " 18623 
Martin ..._ ........ _____. ...... .. _ " 19362   " 19336  " in 

" 19426 Thomas " 18915  " 19343 
Arcturus   19345 " 18915 " 18623 

MODEL 660, 
Ch. 16A 21 
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TROUBLE-SHOOTING 

Trouble Probable Location 

No Raster 

No Sound 

1. Phono TV switch defective or in "ON" 
position. 

2. Defective 5U4 tube ( 20). 

3. Defective power transformer ( T-7). 

4. Defective filter choke ( L-25 or L-28). 
Defective filter condenser ( C-61 or C-94) 

6. Defective fuse. 

5. 

Trouble 

No Horiz. Sync 
Picture otherwise 
normal 

No Raster 

Sound Normal 

1. High voltage lead disconnected. 

2. Ion trap magnet incorrectly positioned. 

3. Yoke plug not in place or loose. 

4. Insufficient or no high voltage, ( refer 
to "No high voltage section"). 

5. Defective resistors R46-47-48-100 
and capacitor C-67. 

6. Defective picture tube. 

No Picture 
No Sound 
Raster Normal 

1. Defective antenne or lead-in. 

2. Defective tubes 1 through 7, or 
associated circuits. 

3. Improper voltages or resistances at 
sockets of tubes 1 through 7. 

4. Improper alignment. 

No Vertical 
Sweep 

Picture cannot 

be Centered 

Probable Location 

1. Defective tubes 15, 16. 

2. Defective resistors R-81-82-83-84-85-86-
87, and capacitors C-91-98-99-100-101-
102-105-125. 

3. Defective Horizontal transformer T-6. 

1. Defective tube 14. 

2. Defective transformers T-9, T-4, T-5A. 

3. Defective capacitors C-92, 95, 116 and 
resistors R-75, 78. 

1. Defective ion trap magnet. 

2. Defective focus magnet. 

3. Defective picture tube. 

4. Defective capacitor C-114. 

Picture cannot 

be Focused 

1. Focus magnat not properly located or 
centered on the picture tube neck. 

2. Ion trap magnet not properly adjusted 
or defective. 

3. Defective picture tube. 

4. Improper high voltage. 

No Sound 
Picture Normal 

1 Defective tubes 11, 12, 13, and 21 or 
associated circuits. 

2. Improper voltages or resistances at 
sockets of tubes 11, 12, 13 and 21. 

3. Speaker leads broken or not in place. 

4. Improper alignment of transformer 12, 
18 ( see page 14). 

No High 

Voltage 

1. Defective tubes 16, 17, 18, 19. 

2. Defective transformer T-6, yoke T-56. 

3. Defective capacitors C-108, 112, 113, 
114 or resistors R-90 through R-98 

and R-112-118-119-120. 

No Picture 
Raster Normal 
Sound Normal 

1. Defective tubes 7, 8, 10. 

2. Improper voltages or resistances at 
sockets of tubes 7, 8, 10. 

3. Defective capacitors C-64-70, and 
L-20-21-30. 

Bunching or 
folding at side 

of Picture 

1. Improper adjustment of horizontal drive 
control C-109. 

2. Defective tubes 17, 18. 

3. Defective C-115 or H. Linearity coil. 

No Sync 1. Defective tubes 8, 9, 10. 

2. Defective capacitors C-103, 121 and 
resistors R-45, 114. 

Audio in Picture 1. Improper alignment and ratio of video 
carrier to sound response ( see page 
14). 

No Vertical Sync 

Picture otherwise 
normal 

1. Defective capacitors C-71, C-90, C-95. 

2. Defective tube 9. 

3. Defective resistors R-73, R-77, R-88. 

Snow or poor 

Signal 

1. Improper adjustment of antenna tuning 
knob ( see page 6). 

2. Cabinet ( built-in antenne) not properly 
oriented. 

3. Check alignment of C-1 and C-2 ( see 
page 15). 

4. Insufficient signal input. 

5. Defective capacitors C-59, C-62 or 
peaking coil L-21. 

MODEL 660, 
Ch. 16AY21C 

The peak-to-peak voltage indicated was measured by a calibrated oscilloscope under typical operating conditions. 
When analyzing a particular wave shape, the peak-to-peak voltage may vary somewhat depending upon the setting 

of the contrast control and the strength of the signal. The wave shapes may vary somewhat in video section de-

pending on the picture being transmitted. 
When checking these wave shapes connect the ground lead from the oscilloscope to the chassis and the hot lead 

fo the position shown in the chart. 
The chart below lists the test point, peak-to-peak voltage and the corresponding wave shape number. Under each 

drawing is the type of wave shape referring either to a Horizontal ( 15,750 cycles) or Vertical pulse ( 60 cycles). 

WAVE FORM ANA1AVSIS 

The drawings in this section illustrate the wave shapes at various positions within the set. These wave shapes are 

not theoretical but exact copies of the oscilloscope wave shapes taken with a transmitted signal. 

1. Vertical Pulse 

4. Vertical Pulse 

2. Horizontal Pulse 

5. Vertical Pulse 

Test Point Taken At 
Peak-to-peak 

Voltage 
Wave Form 
Number 

1 Pin 7 of Tube 7 8 1 and 2 
2 Pin 7 of Tube 8 8 1 and 2 
3 Pin 6 of Tube 8 42 3 and 4 
4 Pin 2 of Tube 8 12 3 and 5 
5 Pin 1 of Tube 8 32 1 an-4 2 
6 Pin 4 of Tube 9 26 3 and 5 
7 Pin 5 of Tube 9 11 6 
8 Pin 1 of Tube 9 11 6 
9 Pin 2 of Tube 9 40 7 

10 Pin 5 of Tube 10 410 20 
11 Junction of R77 and C90 13 8 
12 Junction of C90 and C95 27 9 
13 Pin 1 of Tube 14 40 10 
14 Pin 2 of Tube 14 76 11 
15 Pin 4 of Tube 14 28 12 
16 Pin 5 of Tube 14 650 13 
17 Pin 5 of Yoke Socket 42 13 
18 Pin 1 of Tube 15 8 14 
19 Pin 2 of Tube 15 7 22 
20 Pin 7 of Tube 15 11 21 
21 Pin 4 of Tube 16 1 15 
22 Pin 5 of Tube 16 48 16 
23 Pin 1 of Tube 16 32 17 
24 Pin 2 of Tube 16 45 18 
25 Pin 5 of Tube 17 50 18 
26 Pin 5 of Tube 18 1500 19 

3. Horizontal Pulse 

F 
6. Horizontal Pulse 
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7. Vertical Pulse 

10. Vertical Pulse 

13. Vertical Pulse 

16. Horizontal Pulse 

19. Horizontal Pulse 

e John 7. Rider 

WAVE 

8. Vertical Pulse 9. Vertical Pulse 

11. Vertical Pulse 12. Vertical Pulse 

14. Horizontal Pulse 15. Horizontal Pulse 

17. Horizontal Pulse 18. Horizontal Pulse 

20. Horizontal Pulse 21. Horizontal Pulse 

22. Horizontal Pulse 

Bring treadle bar to top of stroke,and mark with 
a pencil os shown Moving the treadle bar down 
7/64 in either direction places the tuner on 
channel 13 ( high band ), or channel 6 low bond) 

High Bond 
CHANNEL 

13 

ALIGNING TUNER TO 
CHANNEL 6013 

BOTTOM VIEW OF 
TUNER 

Pencil mark 

Low Band 
CHANNEL 

LINK SPRING 

TUNING SHAFT 

Lift this side of switch 
plate assembly enough 
to remove and replace 
switch contacts 

Switch 
Contact 

TUNER ASSEMBLY 

TREADLE 
BAR 

Before dis- assembling tuner, 
turn the tuning shaft until the 
tuning slugs are all the way in. 
then with a sharp pencil mark 
the outline of the link on the 
plate as shown 

SWITCH PLATE 
ASSEMBLY 

REAR CAM 

C- I6 

C-26 

C- 29 

BOTTOM COVER 

FRONT CAM 

Hi, R- F Sec. 

16 

29 « 25 « 
32 32 

To re- assemble line up 
link with the pencil marks 
and tighten the two Allen 
head screws 

REPLACING SWITCH 
CONTACTS 

ALIGNING TRIMMERS 

—F The dimensions shown 
1 / ore approx from the 

shoulder of screw head 
to mounting base 

9« 
I 6 \ 

Low R- F Pri 

6 
Low R- F Sec. 

Hi- band Qsc 

2307-4 

MODEL 660, 
Ch. 16Ay210 
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TUNER ALIGNMENT 

. Preset trimmer screws C7, 8, 14, 16, 26, 29 to dimensions shown on page 14, figure E. 

. Preset coil cores 14, 5, 6, 7, 8, 9 in the following manner. 
(a) In low band position, turn tuner shaft to top of stroke as on page 14, figure B. 

(b) The switch will be in low band position. 
(c) Adjust coil cores 1.6" from core to coil mounting strip. ( Use core aligning tool if available). 
(d) Turn 1-9 core ( low band oscillator) an additional four (4) turns out of coil. 

LOW BAND TRACKING 
Turn tuner to channel 6. See page 12, figure B. 

VIDEO I F ALIGNMENT 
Turn to any high band channel. Connect the generator thru a 1000 mmf capacitor and set the contrast control to maximum 

 --171,55W15-657-
Ch. 16AY210 

Step • 
No. 

- Ifgotal 
G en orator 
Freq. (mc.) 

Sweep 
Generator 
Freq. (inc.) 

Signal 
Input 
Point 

 Output 
Point Adjust Remarks Response 

1 
Channel 6 

Antenna 
Terminals 

Scope across 
R-37 C-2 

Adjust for maximum 
response with sym-
metrical peaks 

m 

...r. 

_ 

2 - Channel 6 Antenna 
Terminals 

Scope across 
R-37 

C-8 
C-16 

Adjust for maximum 
response with sym-

metrical peaks 

-t  ... 
- 83.25 Channel 6 Antenna 

Terminals 
Scope across 

R-37 
C-29 

Adjust until marier is 
SO% down on low 

frequency slope. Repeat 
step 2 if necessary. 

(a) 61.25 

' ( b) 67.25 

1 ' (c) 77.25 

(d) 55.25 

(a) Channel 3 

(b) Channel 4 

(c) Channel 5 

(d) Channel 2 

Antenna 
Terminals 

Scope across 
R-37 

C-8 

C-16 

Adjust tuner until re-
sponse curve appears 

on scope. 
Adjust trimmers for 

compromise which will 
give the best overall 
response across band. 

..i' ..... 

am 

NOTE: If trimmer C-8 reaches maximum and additional capacity is needed, turn L-5 core, into coil. 

HIGH BAND TRACKING 
Turn tuner to channel 13. See page 12, figure B. 

1 Channel 13 
Antenna 
Terminals 

Scope across 
R-37 C-1 

Adjust for maximum 
response with sym-
metrical peaks 

2 Channel 13 
Antenna 
Terminals 

Scope across 
R-37 

C-7 

C-14 

Adjust for maximum 
response with sym-
metrical peaks 

A 

91 

211.25 Channel 13 
Antenna 
Terminals 

Scope across 
R-37 C-26 

Adjust until marker is 
50% down on low 

frequency slope. Repeat 
step 2 ii necessary. 

Adjust tuner until re-
sponse curve appear 

on scope. 
Adjust trimmers for 

compromise which will 
give the best overall 
response across band. 

'1  

1 

at 

(a) 205.25 
(b) 199.25 
(c) 193.25 
(d) 187.25 
(e) 181.25 
(f) 175.25 

(a) Channel 12 
(b) Channel 11 
(c) Channel 10 
(d) Channel 9 
(e) Channel 8 
(f) Channel 7 

Antenna 
Terminals 

Scope across 
R-37 

C-7 

C-14 
-.1r 

Step 
No. 

1 

Signal 
Generator 
Freq. (mc.)  

26.4 

Sweep 
Generator 
Freq. (mc.) 

Signal 
Input 
Point 

Converter 
Grid 

Output 
Point 

VTVM across 
R-37' 

Adjust 

L-13 

Remarks 

Adjust generator 
output approx. 

1 volt 

Response 

Maxim urn 
Reading 

23.4 
Converter 

Grid 
VTVM across 

R-37 
L-12 
L-14 

Adjust generator 
output approx. 

1 volt 

Maximum 
Reading 

25.0 
Converter 

Grid 
VTVM across 

R-37 

5 

25.0 
Converter 

Grid 
VTVM across 

R-37 

T-1 
Adjust generator 
output approx. 

1 volt 

Maxim urn 
Reading 

SENSITIVITY 
Generator output should 
be less than 100 micro-
volts. ( If not, repeat 

alignment). 

1 volt VTVM 
Reading 

26.75 
23.0 

25.0 Converter 
Grid 

Scope across 
R-37 

Channels 2-4-
6-8-10-12 

Antenna 
Terminal Scope across 

R-37 

T-1 for 
flat response 

SELECTIVITY 
Markers should be 

as shown in response 
column. ( If not, repeat 

alignment). 

23.0 

6 db points 

Check channels for 
band width ( 3.5 to 
4 mc. at 6db points). 

230 

6 db points 

26.73 

26.73 

Picture I.F. frequency 26.75 mc - Sound I.F. frequency 22.25 mc. 

SOUND I-F ALIGNMENT 

Short antenna to ground and connect generator thru a 1000 mmf capacitor. 

1 4.5 Pin 1 of 
Tube 11 

VTVM junc- 
tion of R-59 
and C-77 

T-8 and 
T-2 primary 

(bottom of can) 

Maximum 
Reading 

2 4.5 Pin 1 of 
Tube 11 

Scope junc- 
tion of R-58 
and C-77 

T-2 
secondary 
(top of can) 

Sweep approx. 
100 kc. Adjust 

for max linearity 

3 4.5 
Pin 1 of 
Tube 11 

Scope junc- 
tion of R-58 
and C-77 

T-2 
primary 

(bottom of can) 

' 

Sweep approx. 
100 kc. Adjust for 
symmetry of peaks 

4 4.5 Pin 1 of 
Tube 11 

VTVM junc- 
lion of R-58 
and C-77 

Generator output 
should be less than 

.01 volt 

.05 watt 
output 

(a) 
(b) 
(c) 
(d) 

Video trop Coil ( L-19) Adjustment. 

Tune in a station. 
Adjúst the tuner until sound bars just appear. 
Turn L-19 slug all the way out ( counter-clockwise). 
Turn the slug in ( clockwise) until the horizontal 
scanning lines are smooth and continuous. 
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REPLACEMENT PARTS LIST 
When ordering parts or writing, always mention model number, series, serial number and RUA date cod• number. 

Ref. No. Port No. Description Ref. No. Part No. Description 

Capacitors 
C3 A-86-13962 Ceramic, .005 mid 
C4-30 C-86-16045 Ceramic, 220 mmf, 20% 
C5•12-15- C-86-13201 Ceramic, 1000 mmf 
21 
C6 C-86-17305 Ceramic, 12 mmf, 10% 
C7-8-14-16- B-201-15142 Trimmer capacitor ( 5-10 mmf) 
26-29 
C9 A-86-12495-7 Ceramic, .5 mmf 
CI I A- PG- 12495-4 Ceramic, 1.5 mmf 
C13 C-86-11893 Ceramic, 4 mmf, -4- 1/4  mmf 
CI8-22 A-86-11891 Ceramic, 51 mmf, 
C19-20 A-86-12495-4 Ceramic, 2.2 mmf 
C23 C-86•15737 Ceramic, 2.5 mmf 20% 
C24 C-86-15224 Ceramic, 7 mmf, -4- 1/2  mmf 

R1 
R4-8-11 
R5 
R6 
R7-9 
R10 
R12-13 

L1-2 
(incl. C1-2, 
R2) 

Resistors 
C-981-60 680 ohms, 1/2 watt, 10% 
C-981-74 10K ohms, 1/2  watt, 10% 
C-981-48 68 ohms, 1/2  watt, 10% 
C-981-13 1000 ohms, 1/2  waft, 20% 
C-981-71 5600 ohms, 1/2 watt, 10% 
C 981-54 220 ohms, 1/2  waft, 10% 
C-981-38 10 ohms, 1/2  watt, 10% 

Chokes, Transformers, Coils 
B-201-17143 Antenne transformer assembly 

TUNER 
13 
14-6-8 

L5•7 
L-9 

A- 16A-17128 
B- 13E-17140 

B- 13E-12046 
B-130-12155 

R.F. choke 
High band coils, Osc., RF pri., 

RF sec. 
Low band coils, RF pri., RF sec. 
Low band coil, oscillator 

Miscellaneous 
A-51 A-15715 
A-51A-17162 
A- 51A-17161 
A- 51A-15713 
A- 15C-10717 
A- 2M-16276 
A-2H-11494 
B-200-18825 
B- 5M-18807 
A-200-I8824 
A-49A-18799 
A- 2H-12337 
A- 7M-15510-1 
A-2J-16310 
A- 5F-16311 
B-200-18840 
C-2E-15486-1 

Iron core, for L5 
Iton core, for L6 
Iron core, for 17 
Iron cor•, for L4-8-9 
Tube socket, 7- prong, miniature 
Core mounting clip 
Tube shield 
Shaft assembly 
Treadle bar 
Re« switch plate assembly 
Link spring 
Tube shield base 
Coil alignment strip 
Sliding contact 
Contact holder 
Switch lever assembly 
Bottom cover 

C34 
C35-37-38-40-
41-42-44-45-
46-47-49-50-
51-54-57-63 
C36 
C39-43-48 
C55 
C120 

RI 5-1 7-1 9-21 - C-981-I 3 
23-25-27 
R16-24 C-981-73 
R18-22-26 C-981-49 
R20-29 C-981-70 
R28 C-981-51 
R30 C-981-77 
R31 C-9BI-98 

VIDEO 
Capacitors 

A-86-13962 
C-86-13201 

C- 8F3-8 
C- 8F3-109 
C-86-12166 
C-86-11790 

.005 mid, disc type 
1000 mmf, ceramic 

100 mmf, mica 
47 mmf, mica 
5 mmf, ceramic 
7 mmf, ceramic 

Resistors 
1000 ohms, 1/2  waft, 10% 

8200 ohms, 1/2  watt, 10% 
82 ohms, 1/2  watt, 10% 
4700 ohms, 1/2  watt, 10% 
120 ohms, 1/2  watt, 10% 
18K ohms, 1/2 watt, 10% 
1 megohm, 1/2 watt, 10% 

I-F STRIP ASSEMBLY 
R33 
R40 
R41 
R59 

Ti 
110 
111 

C-9B2-84 
C-981-50 
C-981-78 
C-981-71 

68K ohms, 1 watt, 10% 
100 ohms, 1/2 watt, 10% 
22K ohms, 1/2  watt, 10% 
5600 ohms, 1/2  watt, 10% 

Chokes, Transformers, Coils 
B-138-18784 Output IF coil 

Plate choke coil 
Converter coil 
Iron core ( for above) 
Stagger tuned coil 
Iton core ( for above) 
Choke coil assembly 
Filament choke 
RF choke 

A- 16A-18025 
A- 13M-18026 
A-51A-17966 

L12-13-14 B-201-15612 
A- 51A-17966 

115 A-201-15608 
117 A-201-15609 
118 A- 16A-179.37 

Miscellaneous 
A-15C-I 6007 7- pin, miniature tube socket 
8-43D-17860 Coil tuba fastener 
A-2H-10974 Tube shield 

Capacitors 
C73 A-86-12495-5 
C74-82 A-86-13962 
C76 C-8D-17958 
C79 C- 8F3-122 
C80 C- 8D-17258 
C81-83 A-8C-17183 
C84 C-8D-17270 
C85 C-8D-10789 
C88 C-86-16049 

R55-66 C-981-90 
R56 C-981-51 120 ohms, 1/2  watt, 10% 

3.3 mmf, ceramic 
.005 mid, ceramic disk 
.004 mernf x 400 volts 
560 mmf x 20% 
.01 mid Ir 200 volts 
10 mmf x 50 volts 
.01 mid z 400 volts 
.002 mid x 600 volts 
2000 mmf, ceramic 

AUDIO STRIP ASSEMBLY 

Resistors 
220K ohms, 1/2  watt, 10% 

R58 
R60 
R62 
R63 
R64 
R65-66 
RI15 

C-981-79 
C-981-82 
C-98I -37 
C-982-60 
C-981 -78 
C-981-29 
C-981-66 

27K ohms, 1/2  watt, 10% 
47K ohms, 1/2 watt, 10% 
10 megohms, 1/2 watt, 20% 
680 ohms, 1 watt, 10% 
22K ohms, 1/2  watt. 10% 
470K ohms, 1/2  watt, 20% 
2200 ohms, 1/2  waft, 10% 

Miscellaneous 
T2 B- 13M-19257 Ratio detector coil 
T8 B- 13A-18783 Pick-off coil • 

A-I 5C-16007 7- pin, mineure tube socket 
A-158-10440 Octal tube socket 

T6 C- 12M-19407 

A-5M-18733 

A-62D-18734 

B-296-3217 

A- 15C-18735 

HIGH VOLTAGE POWER SUPPLY 
H. V. Deflection transfomer 

Standoff insulator 

Hi-Voltage ring 

Vellutex washers 

1X2 tube socket 

8-14C-19133 
A-2M- I8193 
C-213-19184 
A-468-18033 
A- 55F-18024 
8-2M-11382 

H. V. lead assembly 
Power supply clamp 
Shield can 
1/4  ampere, 250 volt fuse 
Fuse mounting 
Cable clamp 

REPLACEMENT PARTS LIST 

Ref. No. Port No. Description Ref. No. PartNO. Description 

C59 
C60 
C61 -A-8-C 

C62 
C64-113 
C67 
C70-121 
C7I 
C77 
C78-98 
C90 
C91-103-125 
C92 
C93 
C94-A-8-C 
C95 
C99-102-108 
C100-101 
C105 
C106 
C107 
C111 
C112 
C114 
C115 
C116-129 
C119 
C126-110 

R34 
R35 
R36-84-85-
89-107 
R38 
R39 
R42 
R44-47-113 
R45 
R48-79-
125-126 
R50 
R5I 
R71-37 
R72 
R73-81 
R75 
R76-82-97-104 
R77 
R78-87-92-106 
R88 
R83-86 
R90 
R91 
R93-100 
R96 
R98 
R101 
R102 
R108 
R114 
R123 

13 
T4 
T5A-B 

Capacitors 
8-8C-19424 5 mid x 50 volts 
C-8F3-111 100 mmf, mica 
A-8C-I 8487 30.30 mid z 450 volts, 120 

mid u 25 volts 
C-80-17270 .01 mid z 400 volts 
C-8D-10983 .1 mid x 600 volts 
C-80-10760 .1 mid x 400 volts 
C-8D-17259 .1 mid x 200 volts 
C-80-10761 .01 mid x 400 volts 
C-80-17258 .01 mid x 200 volts 
C-80-17268 .02 mid x 200 volts 
C-80-10935 .005 mid x 600 volts 
C-8F3-121 470 mmf, mica 
C-8D-13439 . 25 mid x 400 volts 
C-8D-14461 .05 mid x 400 volts 
A-8C- 17845 10-30-60 mid x 450 volts 
C-80-10774 .02 mid x 400 volts 
C-8F3- 1I7 220 mmf, mica 
C-8F3-I23 680 mmf, mica 
C-80-10778 .002 mmf x 600 volts 
C-80-10771 .1 mid x 200 volts 
C-8F1I-132 3900 mmf, mica 
C-8F3-120 390 mmf x 500 volts, mica 
C-8D-12020 .001 mid x 600 volts 
C-8D-11270 .5 mid x 200 volts 
A-8C-11495 10 mid x 150 volts 
A-8C-13453 8 mid x 450 volts 
C-8F6-125 1000 mmf, mica 
C-86-12198 47 mmf 

C-981-74 
C-981-70 
C-981-102 

C-982-64 
C-9114-70 
C-981-106 
C-9B1 -84 
C-984-84 
C-981-62 

C-9B1 - 66 
C-981-80 
C-981-69 
C-981-100 
C-981-82 
C-9B1 -98 
C-981-94 
C-981 -83 
C-981-90 
C-982-82 
C-981 -88 
C-981-64 
C-982-71 
C-9B1 -86 
C-9BI-54 
C-982-72 
C-9C14-1099 
C-9C14-1100 
C-9C12-111:44 
C-981-73 
C-984-21 

Resistors 
10K ohms, 1/2  watts, 10% 
4700 ohms, 1/2 watt, 10% 
2.2 m•gohms, 1/2 watt 10% 

1500 ohms, 1 watt, 10 00 
4700 ohms, 2 watts, 10% 
4.7 m•gohms, watt, 10% 
68K ohms, 1/2  watt, 10% 
68K ohms, 2 watts, 10% 
1000 ohms, 1/2  watt, 10% 

2200 ohms, 1/2  watt, 10% 
33K ohms, 1/2  watt, 10% 
3900 ohms, 1/2  watt, 10% 
1.5 megohms, 1/2  watt, 10% 
47K ohms, 1/2  watt, 10% 
1 m•gohm, 1/2  watt, 10% 
470K ohms, 1/2  watt, 10% 
56K ohms, 1/2  watt, 10% 
220K ohms, 1/2  watt, 10% 
47K ohms, 1 watt, 10% 
150K ohms, 1/2  watt, 10% 
1500 ohms, 1/2  watt, 10% 
5600 ohms, 1 watt, 10% 
100K ohms, 1/2 watt, 10% 
220 ohms, 1/2  watt, 10% 
6800 ohms, 1 watt, 10% 
1000 ohms, 10 watts, 10% 
1200 ohms, 10 watts, 10% 
2700 ohms, 5 watts, 10% 
8200 ohms, 1/2  watt, 10% 
22K ohms, 2 watts, 20% 

Chokes, Transformers, Coils 
B- 12C-18743 Audio output transformer 
B-I 2C-19048 Vertical output transformer 
8-13M-18888 Deflection yoke 

MAIN CHASSIS 

T7 C-I 2A-18839 
T9 B- 12M-18241 
L16 A-I6A-17961 
119 ( incl. A-201-19363 
C65) A- 51A- 17966 

L20-21 A- 16A-18685 
L25-28 B- 16A-17959 

Power transformer 
Vertical oscillitor transformer 
Peaking coil 
Video trap and coil assembly 

Iron core for above 
Peaking coil 
Filter choke 

Controls 

C109 A-8E-18508 H. Drive ( 80-480 mmf trimmer) 
L23 A-I3D-19355 Coarse H. Hold coil 
124 A- 13M-18233 H. Size coil 
126 A- 13M-19320 H. Linearity coil 
R32-61 A- 10A-18441 Dual control and switch 

Contrast ( 5K ohms); Volume ( 1 meg-
ohm ) 

R46-94 A-105-17764 Brightness and H. Hold 
control, SK ohms 

R70 A- 10B-18240 V. Size control, 750K ohms 
R74 A-108-17275 V. Hold control, 100K ohms 
R80 A-108-17766 V. Linearity control, 5K ohms 

Miscellaneous 

A-2M- I9325 
A-198-11044 
A-I9A-12465 
A- 20E-12108 
A-2D- I9159 
A-20-19157 
A-2513-18536 
A-2M-I8808 
A- 2M-18790 
A-20-18542 
A-25M-16992 
C-2D-18775 
A- 25H-18363 
A-38A-18283-1 
8-2M-11382 
B-2D-17237 
A-23M-16744 
A-15C-17983 
A-15C-16007 
A-158-10440 
B-158-14274 
A-19A-14275 
B-158-17278 
A-78-13050 
B430-17860 
A-51A-17966 
A-51A-16945 
A-49A-19012 
A-3M-18885 
8-29J-18887 
A-3M-I8274 
13-55A-18896 
N-201-18386 
A-8E-18360 
A-3A-18380 
A-13M-18359 
C-I3E-18514 
A-3C-18496 
A-20-19390 
8-55P-19336 
8-55P-18915 
B- 16M-19337 
B-16M-19343 
B-I6M-18623 

Tube clamp 
Phono receptacle 
Phono plug 
Phono TV switch 
R. H. tube bracket 
L. H. tube bracket 
Rubber bumper 
Tube sire p 
Tube strap 
Tube strap bracket 
Rubber strap 
Deflection coil mounting bracket 
Tube gasket 
Anode retainer 
Cable clamp ( H. V.) 
Deflection coil support bracket 
Wing nut, 8-32x7/16 ( yoke) 
9- pin, tube socket 
7- pin, tube socket 
Octal tube socket 
Yoke socket 
Yok• plug 
C.R.T. socket and cable assembly 
Antenne terminal board 
Coil tube fastener 
Iron core for L-19 
Iron core for L23-24-26 
Springs for L-24-26 
Centering tube 
Rubber washer 
Groove pin 
Vinyl tubing 
Inside antenne assembly 
Adjustable trimmer 
Trimmer shaft 
Matching coil 
Antenna dipole 
Stud 
Reinforcing bracket 
Focus magnet 
Focus magnat 
Ion trap magnet 
Ion trap magnet 
Ion trap magnet 
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FRONT PANEL CONTROLS AND ADJUSTMENTS 
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REAR PANEL CONTROLS AND ADJUSTMENTS 
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FIGURE- 2 

INSTALLATION AND SERVICE INSTRUCTIONS 

Service and adjustment controls are located on both the 
front and rear aprons of the chassis. (See Fig. # 1 & #2.) The 
front controls are accessible by removing the two round 
control knobs. It will not be necessary to remove the push 
buttons. Lift the control panel straight up so that the bottom 
of the panel comes out of the bottom groove in the cabinet. 
Pull the control panel down at an angle at the bottom so 
that the top of the panel comes out of the top groove. When 
reinstalling the panel reverse the foregoing procedure. 

HORIZONTAL FREQUENCY: 

Turn the horizontal hold control to the center of its rota-
tion. Turn the picture control all the way to the left. Adjust 
the horizontal frequency until the picture is stationary. Push 
different buttons to select other channels. Each channel 
should lock in. If the picture does not lock in, readjust the 
horizontal frequency until it does. This adjustment should 
only be made after the receiver has warmed up for about 
15 minutes. 

HORIZONTAL DRIVE: 

Adjust for best balance of brightness and linearity. If 
this adjustment is turned too far to the left a vertical white 
line will appear near the center of the picture. 

HORIZONTAL WIDTH: 

The horizontal width should be turned in until the picture 
covers the full width of the picture opening. 

HORIZONTAL LINEARITY: 

The horizontal linearity control should be adjusted for 
best horizontal linearity after the horizontal drive and width 
controls have been properly adjusted. 

CENTERING: 

If the picture is not centered in the picture opening, it 
may be centered by removing the cabinet back and adjust-
ing the mechanical position of the focus coil. The coil can 
be moved in any direction after its mounting screws have 
been loosened. If the picture is tilted at an angle, it may 
be straightened by loosening the deflection yoke locking 
screw and adjusting the deflection yoke. 

Make sure that all screws and nuts are well tightened 
after adjustment. 
ION TRAP AND FOCUS CONTROL: 

If the picture tube does not appear to be bright enough 
or if the tube dims when the brightness control is turned ail 
the way to the right, the ion trap must be adjusted. Remove 
the cabinet back, turn the picture control all the way to the 
right. Turn the brightness control all the way to the right. 
Move the ion trap forward or backward very slowly and at 
the same time turn it to the right or left until the brightest 
picture is obtained. 

OSCILLATOR AND FINE TUNING: 

The fine tuning control is set at our factory so that the 
picture just begins to appear and the sound is at maximum, 
when the fine tuning control is turned all the way to the left. 
If it is necessary, each push button may be adjusted indi-
vidually so that practically all transmitting channels may be 
received with the same picture and sound. The oscillator 
trimmers for channels #7 through # 13 are located above 
their corresponding switch shaft. The trimmers for channels 
#2 through #6 are located below their corresponding switch 
shafts. 

A non-metallic screw driver with a 3/16" wide tip and 
about 8 inches long should be used for oscillator alignment. 
Select a transmitting channel and push the corresponding 
button. Set the fine tuning control in the center of its range. 
Insert the screw driver into the trimmer adjustment for the 
button that has been pushed. Turn the screw driver very 
slowly to the right until the fine grainey appearance just 
disappears from the picture. With the fine tuning control 
still set, push another button and adjust its oscillator trimmer. 
Continue to do this until all buttons have been adjusted. It 
will now be possible to push each button and receive each 
channel, that is transmitting, within normal receiving range, 
without resetting the fine tuning condenser for each station. 
After the receiver has warmed up thoroughly it will be pos-
sible to adjust the receiver, on one channel, then select 
any other channels without having to readjust the hold, fine 
tuning, contrast or brightness controls. MODELS 141350, 
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INSTALLATION AND SERVICE INSTRUCTIONS 

Service and adjustment controls are located on both the 
front and rear aprons of the chassis. (See Fig. # 1 & #2.) The 
front controls are accessible by removing the two round 
control knobs. It will not be necessary to remove the push 
buttons. Lift the control panel straight up so that the bottom 
of the panel comes out of the bottom groove in the cabinet. 
Pull the control panel down at an angle at the bottom so 
that the top of the panel comes out of the top groove. When 
reinstalling the panel reverse the foregoing procedure. 

HORIZONTAL FREQUENCY: 

Turn the horizontal hold control to the center of its rota-
tion. Turn the picture control all the way to the left. Adjust 
the horizontal frequency until the picture is stationary. Push 
different buttons to select other channels. Each channel 
should lock in. If the picture does not lock in, readjust the 
horizontal frequency until it does. This adjustment should 
only be made after the receiver has warmed up for about 
15 minutes. 

HORIZONTAL DRIVE: 

Adjust for best balance of brightness and linearity. If 
this adjustment is turned too far to the left a vertical white 
line will appear near the center of the picture. 

HORIZONTAL WIDTH: 

The horizontal width should be turned in until the picture 
covers the full width of the picture opening. 

HORIZONTAL LINEARITY: 
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The horizontal linearity control should be adjusted for 
best horizontal linearity after the horizontal drive and width 
controls have been properly adjusted. 

CENTERING: 

If the picture is not centered in the picture opening, it 
may be centered by removing the cabinet back and adjust-
ing the mechanical position of the focus coil. The coil cap 
be moved in any direction after its mounting screws have 
been loosened. If the picture is tilted at an angle, it may 
be straightened by loosening the deflection yoke locking 
screw and adjusting the deflection yoke. 

Make sure that all screws and nuts are well tightened 
after adjustment. 

ION TRAP AND FOCUS CONTROL: 

If the picture tube does not appear to be bright enough 
or if the tube dims when the brightness control is turned all 
the way to the right, the ion trap must be adjusted. Remove 
the cabinet back, turn the picture control all the way to the 
right. Turn the brightness control all the way to the right. 
Move the ion trap forward or backward very slowly and at 
the same time turn it to the right or left until the brightest 
picture is obtained. 
OSCILLATOR AND FINE TUNING: 

The fine tuning control is set at our factory so that the 
picture just begins to appear and the sound id at maximum, 

when the fine tuning control is turned all the way to the left. 
If it is necessary, each push button may be adjusted indi-
vidually so that practically all transmitting channels may be 
received with the same picture and sound. The oscillator 
trimmers for channels #7 through # 13 are located above 
their corresponding switch shaft. The trimmers for channels 
#2 through #6 are located below their corresponding switch 
shafts. 

A non-metallic screw driver with a 3/16" wide tip and 
about 8 inches long should be used for oscillator alignment. 
Select a transmitting channel and push the corresponding 
button. Set the fine tuning control in the center of its range. 
Insert the screw driver into the trimmer adjustment for the 
button that has been pushed. Turn the screw driver very 
slowly to the right until the fine grainey appearance just 
disappears from the picture. With the fine tuning control 
still set, push another button and adjuL,t its oscillator trimmer. 
Continue to do this until all buttons have been adjusted. It 
will now be possible to push each button and receive each 
channel, that is transmitting, within normal receiving range, 
without resetting the fine tuning condenser for each station. 
After the receiver has warmed up thoroughly it will be pos-
sible to adjust the receiver, on one channel, then select 
any other channels without having to readjust the hold, fine 
tuning, contrast or brightness controls. 
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MODELS: T16030, TFM16031, C16030 CFM16031, T19031, TFM19032, CFM19032, 

DFM19032 and CKFM19032 

I GENERAL DESCRIPTION  

Subject models are direct-viewing receivers using 16" and 19" all-glass 
cathode-ray tubes. The receivers are complete in one unit. Features of 
the receivers include U.S.T. FM sound, syncrolok system for horizontal 
framing, one stage RF, four stages video IF, two stages sound IF, one 
stage sound limiter, one high power stage, video amplifier, non-hazardous 

high voltage supply using a voltage doubler circuit. 

POWER SUPPLY RATING  
115 volts -- 60 cycles 276 watts 

ANTENNA INPUT IMPEDANCE 
72 ohms or 300 Ohms on F.M. models * 
300 ohms on straight T.V. receivers 

* Note: When 300 ohm tape is used for antenna downlead to FM models, 
shielded lead must be removed from the tuner and the 300 ohm 
lead must be wired to the indicated 300 ohm terminals on the 

TUBE COMPLEMENT TUBE FUNCTION  
6AG5 ) continuous RF amplifier 
6AK5 ) tuner with Converter 
6AB4 ) FM Oscillator 

6BC5 or 6AG5 ) straight 
1/2 6J6 ) T.V. 
1/2 6J6 ) tuner 

✓ 4 6BA6 
✓ 5 61346 
✓ 6 6AU6 
✓ 7 6AL5 
✓ 8 6AT6 
✓ 9 6K6GT 
V10 6AG5 
V11 6AG5 
V12 6AG5 
V13 6AG5 
V14 1/2 6AL5 ) 
V14 1/2 6AL5 ) 
V15 6AG7 
V16A 1/2 6AL5 
V19A 1/2 6SN7GT 
V17 6SJ7 
V18 1/2 6SN7GT ) 
V18 1/2 6SN7GT ) 
V16B 1/2 6AL5 
V19B 1/2 6SN7GT 
V20 6J5 
V21 6V6GT 
V22 6AL5 

V27 6AC7 

V23 6AK6 
V28 6BG6 
V24 6BG6 

V29 6AS7 
V25 1B3GT 
V26 1B3GT 
V30 SU4G 
V31 5U4G 
V32 16E11)4 

V32 19cP4 

RF amplifier 
Converter 
Oscillator 

Horizontal d amper 
High voltage rectifier 
High voltage rectifier 
Low voltage rectifier 
Low voltage rectifier 
Zetka Picture Tube ( use with 16" 

receiver) 
Zetka Picture Tube ( use with 19" 

receivers) 

the 
dom-
tuner. 

1st sound IF amplifier 
2nd sound IF amplifier 
Sound IF limiter 
Sound discriminator 
1st audio amplifier 
Audio output 
1st video IF amplifier 
2nd video IF amplifier 
3rd video IF amplifier 
4th video IF amplifier 
Video detector 
A.G.C. detector 
Video amplifier 
DC restorer 
Sync clipper 
Sync amplifier 
Sync limiter 
AGC amplifier 
Sync leveler 
Horizontal discharge 
Vertical Scanning Oscillator 
Vertical Output 
Horizontal Sync Phase Discrimin-
ator 
Horizontal scanning oscillator 
control 
Horizontal scanning oscillator 
Horizontal output 

N M (19" receivers 
only) 

PICTURE I-F FREQUENCIES  
Picture carrier frequency 25.75 Mc. 
Adjacent Channel Sound Trap 27.25 Mc. 
Accompanying Sound Traps 21.25 Mc. 
Adjacent Channel Picture Carrier Trap 19.75 Mc. 

SOUND I-F FREQUENCIES  
Sound Carrier Frequency 21.25 Mc. 
Discriminator Band Width 350 kc. 

(between peaks) 

VIDEO RESPONSE  

FOCUS  

SWEEP DEFLECTION 

to 4.25 Mc. 

Magnetic 

600 on 16" 
670 on 19" 
(magnetic) 

SCANNING Interlaced, 525 line 

HORIZONTAL SCANNING FREQUENCY 15, 750 cps 

FIELD FREQUENCY 60 cps 
Picture repetition rate 30 cps 

OPFRATING CONTRCLS ( Front Panel) 
1. Tuner Control 
2. Sound, volume and on-off switch 
3. Contrast 
4. Brightness 
5. Function sketch ( FM, Tv and phono) on all models having FM 

CONTROLS ON REAR OF CHASSIS ( not including RF & IF adjustments 
Rorizontal drive 
Horizontal Linearity 
He 
Syncrolok ( horizontal speed) 
Vertical Linearity 
Focus 
Vertical Centering 
Horizontal Centering 
Vertical speed 
Horizontal Speed 

CONTRCLS TOP SIDE OF CHASSIS FRONT & CENTER  
AOC Threshold Control 

ADDITIONAL CONTROLS 
Focus coil above chassis - wing nut adjustments 
Ion trap magnet - adjusted on tube neck 

Deflection yoke above chassis thumb screw adjustments 
Horizontal Phasing 4. underneath chassis rear slug on A.F.C. c an 
Horizontal width accessible through hole in high voltage cage. 

PICTI.R1-: MASK SIZE  

16" Models 
19" Models 

II MAINTENANCE 

A. WARNING  

Operation of this equipment outside of the overall enclosure involves a 
shock hazard from the 400 volt supply and an explosion hazard in handling 
the kinescope. The second anode supply does not involve a dangerous shock 
hazard, but lack of caution may result in an unpleasant shock or burn. Be 
sure to wear some form of eye protection while handling the kinescope. 

MODELS C16030, C19031, CFM16031, 

CFM19032, CKFM19032, KFM19032, T16030 
 Tl2p31, TF/116031 TFM1,90.1? Rev  

14 7/8" X 11 3/4" 
17" x 13 1/4" 
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B. TEST EQUIPMENT  

To properly service the television receiver, 'A is recommended that the 
following test equipment be available. 
1. R-F sweep generator meeting the followinr requirements: 

a. Frequency ranges 13 to 30 Mc. 

40 to 90 Mc. 
170 to 225 Mc. 

b. Sweep width adjustable from 1 to 12 Mc. 
c. Output at least 0.1 volts. 

2. Cathode-ray oscillograph, preferably one with a wide band vertical de-
flection and a calibrating inrut source. 
3. Electronic voltmeter with high- voltage probe, such as RCA Junior Volt-
ohmyst with multiplier probe, capable of measuring up to 15 kv. 
4. An accurate R.F. signal generator covt.ring the following frequency ran-
ges with can be used to set traps, local oscillators, and for frequency 
markers. 

CHANNEL 
NUMBER 

Intermediate frequencies. 

Trap frequencies 

FIX SOUND 
MC. MCv MCv 

(21.25 Mc. 
(25.75 Mc. 

(19.75 Mc. 
(27.25 Mc. 

HETERODYNE 
OSC. FREQ. MC.  

2 54-60 55.25 59.75 31 
60-66 61.25 

67.25 65.75 66-72  71.75 
5 76-82 77.25 81.75 
6 82-88 83.25 87.75 
7 174-180 175.25 175.75 
8 130-186 181.25 185.75 
9 186-192 197.25 191.75 
10 192-193 193.25 197.25 
11 198-204 199.25 203.75 
12 204-210 205.25 209.75 
13 210-216 211.25 215.75 
III INTERMEDIATE FREQUErCY ALIGNMENT PROCEDURE:  

The signal generator should be calibrated with thec ryetal at 21.25 end 
25.75. If the frequency stability of the signal generator is known to be 
poor, a check should be made with the crystal each time one of these fre-

quencies is used. 

1. SOUND DISCRIMINATOR ALIGNMENT  
Connect output of the signal generator to the third 1-f grid, pin 1 of V6, 
and set output of signal generator for nuroximately one volt at 21.25 Mc. 
Connect Junior Voltohmyst in series with one megohm resistor to junction 
of diode load resistors ( R60 and Ró2). Adjust primary core ( top) of T5 
for maximum d-c output. Move Junior Voltohmyst to output of discriminator 
(V7, Pin 1) and adjust secondary core ( bottom) of T5 for zero d-c output. 
Readjust T5 primary for symmetrical plus or minus d-c output on either side 

of 21.25 Mc. 

The sweep, in conjunction with marker signals, can also be used to'align 
the discriminator but the center position of the sound carrier cannot be 
set as accurately using this method. 

87 
93 
103 
109 
201 
207 
213 
219 
225 
231 

237 

The peak to peak bandwidth of the discriminator should be approximately 

350 Kc, end it should be linear from 21.75 Mc. to 21.325 Mc. 

2. SOUND INTERMEDIATE FREQUENCY ALIGNMENT  

Connect sweep output to first I-f r,rid, pin 1 of V4. Connect oscilloscope 
to third 1-f grid return ( high end of R57) and adjust T3 and T4 for max-
imum gain at 21.25 Mc. and symmetry about 21.25 Mc. The output level from 
the sweep should be set to produce approximately 0.3 volt peak- to-peak at 
the third sound 1-f grid return. The bandwidth at 70% response from the 
first sound 1-f grid to the third sound 1-f grid should be approximately 
200 Kc. ( Refer to Figure 8) If a 60 cycle sweep rate is used, it will be 

MODELS C16030, C19031, CFM16031, 
CFM19032, CKFM19032, KFM19032, T16030, 
T19031, TFM16031, TFM19032, Rev. 

necessary to reduce the time constant in the second sound 1-f grid circuit 
in order to reproduce the response curve. To do this, shunt R)7 with ap-
proximately 5,600 ohms. For overall i curve response connect oscilloscope 
to junction of C66 and R63 and compare to curve in Fi.ure 7. 

3. PICTURE INTERMEDIATE FREQUENCY ALIGNMENT  

Open jumper on tie point '.-here C98 is located. This disables the A.G.C. 
feed tn the R.F.-I.F. gain control stages. Apply minus three volts, d- c, 
where C93 in wired to the tie point. Connect oscilloscope vertical amp-
lifier lead through a 10,000 ohm isolating resistor to hign side of R105 
video detector load resistor. Connect VTVM to the same point. The meter 
needle is the indicatinr means for the alignment and the oscilloscope's 
primary function is to ! ndicate over- load of the circuits under test. 
When this is indicated, the signal source level should be reduced. Cap-
acity couple A.M. signal generator to tuner converter tube by slipping 
tight-fitting, ungrounded shield over converter tube and connect gener-
ator to this ungrounded shield. 

Sel signal generator to 19.75, audio modulated, and adjust T8 secondary 
for minimum reading on VTVM. 
Set signal generator to 21.25 Mc., audio modulated, and adjust T15 sec-
ondary and T9 secondary for minimu•r. Indication on VTVM. 
Set signal generator to 27.25 Mc., audio modulated, and adjust T7 sec-
ondary for minimum Indication on VTVM. 
For proper indication of these trap adjustments, high level output is re-
quired from signal generator. 
Set signal eenerator to 21. Mc. and adjust T15 primer': for maximum ind-
ication on VTVM. 
Set signal generator 
dioation on VTVM. 
S.- t signal generator 
iication on VTVM. 
St signal generator 
VTVM. 
Set signal generator 
VTVM. 

to 25.3 Mc. and adjust T7 primer:, for maxim= in-

to 22.3 Mc. and adjust T8 primary for maximum in-

to 25.2 Mc. and adjust L5 for maximum indication on 

to 23.4 Mc. and adjust L6 for maximum indication on 

Disconnect signal generator from shield and apply sweep generator output 
to .9}-leld. Adjust sweep eenerator to give an I.F. amplitude frequency re-
sponse curve on the oscilloscope. The picture intermediate frequency can 
now be retouched, if necessary to secure the standard 1-f' response curve 
with the picture carrier at approximately 55% on the response curve. For 
curve comparison refer to Figure 6. 

In making any final touch-up adjustments on the picture i-f amplifier, it 
should be remembered that the converter stage and second picture intermed-
iate frequency are reletively high Q circuits and tend to control. the I-f 
response at the high and low frequency ends of the pass-band respectively. 
The first and third picture'intermedlate frequencies are relatively low Q 
circuits and tend to control the response of the center portion of the 
pass-band. 

The picture I.F. amplifiers can also be aligned without first peaking the 
individual stages to the specified single frequencies, but by using the 
sweep and markers only. If the receiver is completely mis -aligned, this 
method is not recommended. 

Since there is some shift in response in both the picture and sound i-f 
amplifiers with bias, the recommended bias levels should always be used 
when aligning these circuits. 

IV ALIGNMENT OF STRAIGFT T.V. STANDARD COIL TUNER  

Open jumper on tie point where C98 is located. ( Refer to Figure 2.) This 
disables the A.G.C. bias feed to the RF end 1E2 Pin controlled stages. 
Apply minus three volts d-c where C98 is wired tc the tie point. 

© John IF. Rider 



V CONVERTER COIL I.F. & TRAP ALIGNMENT ( if adjusted in I.F. alignment pro-
cedure do not repeat) REFER TO FIGURES 1 & 2 

Connect VTVM to second detector video load resistor R105 on main chas-
sis. Remove tube shield from 6J0 on tuner. Capacity couple A.M. signal 
generator to 6Jb by slipping tight-fitting ungrounded shield over 6Jb and 
connect generator to ungrounded shield. Set frequency of generator to 21.25 
Mc. Tune L12 for minimum voltage on VTVM. Set generator to 21.8 Mc. and 
tune L11 for maximum voltage on VTVM. Use high output on signal generator 
at 21.25 Mc. and low output on 21.3 Mc. for above alignment procedure. 

VI RF & MIXER ALIGNMENT  

1. Having first aligned PIX I.F. section set station selector switch to 
channel 12. 

2. Connect oscilloscope through 10,000 ohms to second detector video out-
put on main chassis. 
Feed sweep generator into antenna terminals, sweeping channel 12. 
Adjust C2, C3 end C4 for flat top response curve. Check markers on all 
channels. They should fell in automatically on all channels. 

OSCILLATOR ALIGNMENT  

Z: 

1. Turn station selector switch to channel 12. Flat on fine tuning facing 
upwards to 12 o'clock. 

2. Connect signal generator using A.M. or F.M. modulation te one antenna 
terminal and ground. Set to sound carrier frequency 209.75 Mc. 

Connect vacuum tube voltmeter to D.C. output of discriminator in main 
chassis. 
Adjust C5 for zero reeding on VTVM between a positive end negative peak 
for A.M. modulation or maximum reading for F.M. modulation. 
Check all channels for zero'or maximum reading on VTVM. It is usually 
not necessary.to make any further adjustments. If you find it necess-
ary to touch up the oscillator coils, the following procedure is recom-
mended. 

3. 

4. 

s. 

OSCILLATOR COIL TOUCH-UP ( usually not necessary) 

a. Fine tuning control in mid-position. 
b. Place a non-metallic screwdriver through opening, end adjust oscillator 

coil on channel 12. 
c. Turn channel selector switch to channel 13 and repeat adjustment. 
d. This adjustment can be repeated for all channels or, if necessary, on 

any single channel. 

VII ALIGNMENT OF HORIZONTAL CIRCUITS  

The horizontal drive control should be kept at or close to maximum clock-
wise position. Syncrolok speed control on rear of chassis should be ad-
justed so that for either extreme position of the horizontal hold control, 
(refer to Figures 1 and 2 for control locations), the picture will lock 
horizontally when the station is returned from either frequency side. The 
phasing slug, located underneath the chassis on the rear of the horizontal 
discriminator can, should be adjusted so that for either extreme position 
of the horizontal hold control there is no squeezing at either end of the 
picture and no white line smears. The horizontal hold control should then 
be set at mid position. 

It is important that the AFC bias measured with a vacuum tube voltmeter at 
pin 5 on V22 socket does not exceed minus 2.4 volts, d-c. This voltage 
may exceed the specified value if the drive control is not advanced far 
enough in the clockwise direction. This will limit the pull- in range of 
the horizontal scanning oscillator. 

VIII ION TRAP, YOKE & FOCUS COIL ADJUSTMENT  

The brightness control should be gradually advanced clockwise as ion trap 
motions about the kinescope gun internal flags are made. When the raster 

appears, the ion trap should be adjusted for maximum brightness. Dark 
corners or neck cutoff ere to be eliminated by adjustment of the focus 
coil. At all times check that the yoke is up against the kinescope neck 
flair as fer as it can go. Any adiustmenti of the focus coil, or focus 
control, should be followed by e readjustment of the ion trap. Insofar 
as wide angle kinescope deflection is used, the adjustments of yoke, focus 
coil ánd ion trap ere more critical end require more attention. 

IX A.G.C. THRESHOLD CONTROL SETTING 

The picture must first be framed with proper size, linearity and focus. 
The channel selector must be bet to the station having the strongest 

signal. Contrast control should be sat to mid-position. The A.G.C. 
threshold control, located top- side of the chassis, ( refer to Figure 1) 
is to be advanced clockwise to the point where the picture is over driven 
and then very slightly backed down. The service man must carefully switch 
through on all channels with the contrast fully clockwise to make certain 
that the picture pulls in without going out of synchronization. 

Another means of making this adjustment is by putting the vertical amplifier 
lead of an oscilloscope on the kinescope cathode. The threshold control 
is advanced clockwise to the point where the top of the sync starts to con-
tract. 

X LINE VOLTAGE VARIATIONS  

The synchronizing circuits will hold the visible picture regardless of the 
line voltage. When the horizontal size is not sufficient due to low line 
voltage ( between 10C and 109 H.M.S. volts), the following changes can be 
made for corrections of horizontal size in the indicated order. 

16" Receivers  

1. Wire in one . 01 to . 027 microferad 000 volt capacitor as shown in fig-
ure 5. This places the capacitor electrically across 5 end 6 terminals 
on the horizontal flyback transformer. Reset the horizontal end ver-
tical dimensions and the focus. 

19" Receivers  

1. Add a capacitor from . 003 to . 005 microfarads 600 volts as shown in 
Figure 4. This is in addition to the . 022 microfarad 600 volt capacit-
or which is in the receiver. 

XI PERFORMANCE SUMMARY  

These receivers are by design and c(mponents used, higo quality receivers. 
The synchronizing circuits have the greatest degree of noise immunity av-
allshle in the field. The Interlace is very good. The synchronizing cir-
cuits are entirely independent of the contrast control. The horizontal 
scanning oscillator system is very stable with respect to temperature end 
time. It is decidedly the most superior type system used. All of this 
contributes to e steady picture with all the attendant advantanges. 

The A.G.C. circtit is a gated, fast, high gain type system. As a result, 
the noise figure is very good and amplitude changes of input signal intro-
duced by airplanes and similar disturbances are definitely controlled. An 
additional advantage is that the different T.V. channels available may be 
selected with no necessity of brightness and contrast readjustments unless 
required by personal taste. These features make the receivers extremely 
simple to operate. For marginal area application these models will give 

the finest performance obtainaile, due to their high sensitivity and high 
signal to noise ratio. 

The models with F.M. have e function switch.for selection of F.M., T.V. or 
Phono. Features of this circuit are the switching out of possible inter-
fering circuits with the function switch setting end instantaneous action 
of any of the selected functions. 
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MODELS 120K, 130K, 140K, .1140KB 

SUJECT: Proper Operation of the Syncrolok 

General: Proper adjustment of the Syncrolok 
important factor in the proper operation of 
keyed AGC action is entirely dependent upon 
the sync pulse and the keying pulse. 

becomes an increasingly 
the receivr, since the 
the relative phase between 

Although careful and complete adjustment of the Syncrolok is made at 
the factory before each receiver is shipped, vibration in shipment may 
cause the syncrolok to become out of optimum adjustment when the set 
arrives at its installation point. The following procedure is recom-
mended for checking the operation of the syncrolok and adjusting it 
if necessary. 

1. Checking the Syncrolok for Normal Frequency and Phasing.  
. Rotate the horizontal hold cnntrol to its extreme clockwise pos-

ition. 
. Then adjust the vertical hold c ntrol to a point where the ver-

tical is just about to jump a frame upwards, but doesn't quite 
tear out. 

. Then rotate the horizontal hold control to its extreme counter-
clockwise position. 

. If the vertical should lose a frame, jump, or go out of frequency 
then the Syncrolok is out of adjustment with respect to proper 
phasing. 

. Frequency may be checked in the normal Syncrolok manner by rotat-
ing the horizontal hold control to its extreme clockwise and coun-
ter-clockwise positions while switching the tuner from a picture 
channel to an off- channel and determining whether the horizontal 
will lock in. 

2. Adjustment of the Syncrolok When Not in Normal Frequency.  
To adjust the Syncrolok in frequency, the normal procedure is foll-
owed. Should the picture break at either end of the hold control, 
adjust the Syncrolok control, located at the rear of the chassis, and 
then recheck in the manner outlined above in Paragraph 1. 

3. Adjustment of the Syncrolok When Phasing is Out of Adjustment.  
If the phasing is found to be out of adjustment, the normal phas-

ing procedure is used except that the right-hand edge of the picture 
is used as the guide rather than the left. The phasing adjustment is 
a slotted screw control on the inside of the Syncrololecoil and can 
only be reached from underneath the chassis. If unfamiliar with the 
proper Syncrolok phasing procedure, then proceed with the following 
steps. 

. Move the picture to the left by means or the horizontal centering 
control until the right hand edge of the picture is exposed from 
the mask. 

. Reduce the contrast and advance the brightness until the blanked 
out raster appears behind the picture. 

. Then, with the horizontal hold control in its extreme clockwise 
position, adjust the phasing screw so that the end of the picture 
and the end of the sweep lines almost coincide. 

. When performing step C, note that a sl ont cramping will appear at 
the extreme right-hand edge, indicating the start of a fold-over. 

e. 

The optimum adjustment of the phasing 
before such cramping occurs. 
After these adjustments have been made, recheck for normal 
ation of the Syncrolok es described in Paragraph 1. • 
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IMPORTANT * Dress Kinescope Socket Leads 
away from Deflection Yoke Leads. Do Not 
Permit Yoke Plug to touch any part of chassis. 

MODELS 140K and 140KB 

MODELS I20h, 13OR 
140K, 140KB 
at a point just 

oper - 

SUBJECT: Adjustments for Optimum Width and Brightness 

A. With Width Switch in Normal Position ( down): 
1. Adjust Width Coil in cage with slug completely out. 
2. Adjust Horizontal Drive Control fully clockwise, then readjust 

slightly for good linearity. 
3. Adjust Horizontal Linearity Coil for proper Linearity ( Located 

on top of chassis next to High Voltage Cage) 
4. Width Coil on rear apron of chassis is adjusted for proper width. 

B. In Low Line Voltage areas or whenever picture Width isn't suff-
icient, place Width Switch inEXPANDED(up) position and: 

1. Adjust Width- Coil in cage for proper width. 

CJohn Y. Rider 
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General Description 

The 800 and 900 series television receivers are 18 tube direct view 
types, featuring clear, bright pictures. The circuit is of ad-
vanced design using multi-purpose tubes, and featurers full channel 
coverage, Automatic Gain Control, high sensitivity, excellent 
horizontal frequency stability, low power consumption, and the 
Plakron Compensator circuit. 

The receiver operates from a 115 volt 60 cycle power source and 
consumes 180 watts. 

>be complement  

R. F. Tuner - R. F. Amplifier 
R. F. oscillator 

1st Video Amplifier ( I.F.)   
2nd Video Amplifier ( I.F.)   
3rd Video Amplifier ( I.F.)   
Video Detector, A.G.C. Diode   
Video Amplifier   
Sync Clipper, D.C. Restorer, Sync Amplifier   
Ratio Detector Driver (4.5 se)   
Ratio Detector, First ' Audio Amplifier   
Audio Power Amplifier   
Horizontal Deflection Amplifier 
Horizontal Deflection Oscillator 
High Voltage Rectifier 
Horizontal Damper Diode 

converter   
6AG5 
6.76 
6AU6 
6AU6 
6AU6 
6AL5 
6AC7 

12AU7 
6AU6 
6T8 
6V6 

 6B0 
6SN7 

 IB GT 
  6 

Vertical Deflection Oscillator, Vertical Output   6SN7 
5V4 Power Rectifier 

The receiver operates with a 300 ohm balanced antenna input. The 
audio output is 2.5 watts undistorted, with a maximum output of 
4 watts. 

Operating Controls (Front of Receiver, 

Horizontal Hold 
Vertical Hold --
Volume-Off - - - 
Contrast - - - 
Brightness - - - 
Bandswitch - - - 

- Stops sideways motion of picture. 
- Stops up or dowu rolling action of picture. 
-Adjusts sound volume; turns set on and off. 
- Varies contrast between light and dark areas. 
-Varies overall picture brightness. 
-Selects TV Channel. 

NOTE: Sets employing the intercarrier sound system, such as this 
one, are tuner, not for the maximum sound, but for the sharpest, 

clearest picture. 

Pon-Overating Controls 

Vertical Size - - - - 
Vertical Linearity - 

Horiz. Linearity ---

Horiz. Drive - - - - 
Horiz. Waveform - - - 
Width Control - - - - 

Focus   

Horiz. Centering - - 

Varies height of picture. 
Adjusts ratio between top and bottom of 
picture. 
Varies ratio between right and left side 
of picture. 
Varies width and linearity. 

Maintains horizontal synchronization. 

Varies width of picture. 

Focuses picture on screen. 
Shifts picture from left to right. 

OPERATING INSTRUCTIONS  

The following adjustments are necessary when turning 
for the first time. 

the receiver on 

1. Turn the receiver "ON" and advance the SOUND VOLUME control to 
approximately mid-position. Wait a few moments. 

2. Set the STATION SELECTOR to the desired channel. 

3. Adjust the FINE TUNING control for sharpest, clearest picture. 

4. Turn the BRIGHTNESS control fully counterclockwise, then clockwise 
until a light pattern appears 'on the screen. 

5. Adjust the VERTICAL hold control until the picture stops vertical 
movement. 

6. Adjust the HORIZONTAL hold control until a picture is obtained 
and centered. 

7. Turn the BRIGHTNESS control counterclockwise until retrace lines 
just disappear. 

8. Adjust the PICTURE control for suitable picture contrast. 

9. Kfter the receiver has been on for some time, it may be necess-
ary to readjust the FINE TUNING control for improved picture clear-
ness. 

10. In switching from one station to another, it may be necessary 
to repeat steps numbers 3 and 8. 

11. when the set is turned on again after an idle period, it should 
not be necessary to repeat the adjustments if the positions of the 
controls have not been changed. If any adjustment is necessary, 
step number 3 is generally sufficient. 

12. If the positions of the controls have been changed, it may be 
necessary to repeat step numbers 1 through 8. 

;NSTALLATION IN:jTRUCTIO:iS  

Receivers are shipped complete in one carton except for the kine-
scope. The kinescope is shipped in a special carton and should 
not be unpacked until ready for installation. 

UNPACKING 

The table models are shipped in an air cushioned carton. To open 
the carton, tear open the carton top flaps, remove the cardboard 
side packing material and with men on either side of the cabinet, 
lift it out of the carton. 

Console models are also shipped in cartons. To unpack, turn the 
shipping carton on its side and tear open the carton bottom flaps. 
Fold the flaps up along the side of the carton and turn the carton 
back on its base. Lift the carton up and off the cabinet. Remove 
the cabinet back grille. Next, remove the speaker plug located 
on the rear apron of the chassis. Remove all shipping materials. 
Remove the envelope containing the door handles. Make sure all 
tubes are in place and are firmly seated in their sockets. Re-
move 41 knobs and the four bolts on the bottom of the cabinet, 
that hold the chassis from the cabinet, and insert the large tube 
strap in the slot near the front apron on the chassis or in the 
case of the 19 inch metal CRT, screw the bracket into sides of 
chassis. The tube mounting straps are usually shipped in the 
carton with the kinescope. Plug the deflection assembly into 
the six prong socket on top of chassis. 

Kinescope Handling Precautions  

Do not open the kinescope shipping carton, install, remove or 
handle the kinescope in any manner unless shatterproof goggles, 
and heavy gloves are worn. People not so equipped should be 
kept away while handling kinescopes. Keep the kinescope away 
from the body while handling. The kinescope bulb encloses a 
high vacuum and, due to its large surface area, is subjected to 
considerable air pressure. For these reasons, kinescopes must be 
handled with more care than ordinary receiving tubes. The large 

end of the kinescope bulb--particularly tnat part at the rim of 
the viewing surface--must not be struck, scratched or subjected 
to more than moderate pressure at any time. In installation, 
if the tube sticks or fails to slin smoothly into its socket, or 
deflecting yoke, investigate and/emove the cause of the trouble. 
Do not force the tube. Refer to the Receiver Installation sec-
tion for detailed instructions on kinescope installation. All 
kinescopes are shipped in special cartons and should be left in 
the carton until ready for installation in the receiver. Keep 
the carton for possible future use. 

KINESCOPE INSTALLATION 

Turn the tube so that the key on the base of the tube will be 
down and insert the neck of the kinescope through the deflection 
and focus coils so that the rim of the viewing surface rests on 
the rubber cushions. If the tube sticks, or fails to slip into 
place smoothly, investigate and remove the cause of the trouble. 
Do not force the tube. Insert the kinescope straps in the chassis 
slots and tighten with the wing nut and screw until the rubber 
cushions just begin to compress. 

The focusing unit is shipped separately and must be in-
stalled. It is provided with a mechanical centering arrange-
ment. Inspection will reveal it consists of a moveable plate 
with an opening slightly smaller than that of the focusing unit. 
Center these two opening by hand. Slip the focusing unit 
assembly over the neck of the kinescope with the centering ad-
justment and focusing slug toward the base of the tube. Fasten 
the unit to the CRT brackets placing the unit approximately 
one- half inch behind the deflection yoke. Slip the ion trap 
magnet over the neck of the kinescope with the large magnet 
towards the base of the tube. 

Wipe the kinescope screen surface and front panel safety glass 
or mask clean of all dust and finger marks with a soft cloth 
moistened with the Drackett Co.'s "Windex" or similar cleaning 
agent. 

Slide the deflection yoke as far forward as possible. If this 
is not done, difficulty will be encountered in adjusting the 
ion trap magnet and focus coil because of shadows on the corner 
of the raster. 

Replace the chassis with CRT in cabinet being careful to properly 
center all controls. Slide the chassis up as far as possible so 
that the CRT fills the mask and is properly centered. Replace the 
four bolts in the bottom of the chassis. Reconnect the speaker 
plug. The antenna and power connections should now be made. In-
stall the front panel control knobs. 

WARNINQ 

The high voltage supply in this receiver delivers 14,000 volts! 
If it is necessary to remove the kinescope after the receiver has 
been operating, short the kinescope lead to the chassis before at-
tempting removal of, or adjustments to, the kinescope. A.C. in-
terlocks are provided so that when the back of the high voltage 
cage is removed--so is the power. 

;on Trap Magnet Adjustment  

Looking at the kinescope gun structure, it will be observed that 
the second cylinder from the base inside the glass neck is pro-
vided with two small metal flags as shown in Figure 2 
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Turn the power switch to the "on" position, the brightness con-
trol fully clockwise, and contrast control counterclockwise. 

The ion trap rear magnet poles should be approximately over the 
ion trap flags. Starting from this position adjust the magnet 
by movinr it forward or backward at the same time rotating it 
slightly around the neck of the kinescope for the brightest 
raster on the screen. Reduce the brightness control setting 
until the raster is slightly above average brilliance. Adjust 
the focus control until the line structure of the raster is 
clearly visible. Readjust the ion trap magnet for maximum raster 
brilliance. The final touches on this adjustment should be made 
with the brightness control at the maximum position with which 
good line focus can te maintained. 

DEFLECTION YOKE ADJUSTMENT  

If the lines of the raster are not horizontal or squared with 
the picture mask, rotate the deflection yoke until this condi-
tion is obtained. Tighten the yoke adjustment wing screw. 

Picture Adjustment  

It will now be necessary to obtain a test pattern picture in order 
to make further adjustments. See steps 2 through 8 of the re-
ceiver operating instructions on page  

If the horizontal oscillator is operating properly, it should be 
possible to sync the picture at this point. 

Check of Horizontal Oscillator Alisnment 

Turn the horizontal hold control to the extreme -counterclockwise 
position. The picture should remain in horizontal sync. Momen-
tarily remove the signal by switching off channel then back. 
Normally the picture will be out of sync. Turn the control clock-
wise slowly. The number of diagonal black bars will be gradually 
reduced and when only 3 bars sloping downward to the left are ob-
tained, the picture will pull into sync upon slight additional 
clockwise rotation of the control. Pull in should occur when 
the control is approximately 90 degrees from the extreme counter-
clockwise position. The picture should remain in sync for ap-

proximately 90 degrees of additional clockwise rotation of the 
control. At the extreme clockwise position, the picture should 
be out of sync and should show 1 vertical or diagonal black bar 
in the raster. 

If the receiver passes the above checks and the picture is normal 
and stable, the horizontal oscillator is properly aligned. Skip 
"Alignment of Horizontal Oscillator" and proceed with "Centering 
Adjustment". 

ALIGNMENT OF HORIZONTAL OSCIALLATOR  

If in the above check the receiver failed to hold sync with the 
hold control at the extreme counterclockwise position or failed 
to hold sync over 90 degrees of clockwise rotation of the control 
from the pull in"point, it will be necessary to make the follow-
ing adjustments: 

Horizontal Freouency Adjustment  

Turn the horizontal hold control to the extreme clockwise position. 
Tune in a television station and adjust T7 horizontal frequency 
adjustment (under the chassis) until the picture is just out of 
sync and the horizontal blanking appears as a vertical or diagonal 

black bar in the raster. 

gorizontal Lock-in Range Adjustment 

Set the horizontal hold control to the full counterclockwise position. 
'Momentarily remove the signal by switching off channel then back. 
Slowly turn the horizontal hold control clockwise and hote the least fORIZONTAI DRIVE, WIDTH AND LINEARITY 

number of diagonal bars obtained just before the picture pulls into 

sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C62 
slightly clockwise. If less than 3 bars are present, adjust C62 
slightly counterclockwise. Turn the picture control counterclock-
wise, momentarily remove the signal and recheck the number of bars 
present at the pull in point. Repeat this procedure until 3 bars 
are present. 

Repeat the adjustments under "Horizontal Frequency Adjustment" and 
"Horizontal Lock-in Range Adjustment" until the conditions spec-
ified under each are fulfilled. When the horizontal hold operates 
as outlined under "Check of Horizontal Oscillator Alignment" the 
oscillator is properly adjusted. 

If it is possible to sync the picture at this point and the AGC 
system is operating properly it will be necessary to adjust the 
Horizontal Oscillator by the method outlines in the alignment 
procedure on page  23. For field purposes paragraph "A" under 
Oscillator Waveform Adjustment may be omitted. 

CENTERING ADJUSTMENTS  

Centering is accomplished by mechanically orienting the focus 
coil. Moving the focus coil up and down, muses the picture to 
move sideways, and a sideward movement of the coil causes the 
picture to move up or down. The focus coil is supported on a 
set of brackets provided with slots which allow for its proper 
orientation. An additional amount of centering is provided 
by a centering adjustment screw on the rear of the focusing 
unit. The focusing unit should be installed as outlined under 
"Installation Instructions" and centered without the use of 
this auxiliary centering device except for final " fine" adjust-
ment. 

In some cases the electron gun of the kinescope is not properly 
centered and the picture tends to pull to one side, making hor-
izontal centering difficult. To overcome this difficulty, a 
horizontal centering potentiometer has been provided. The pro-
cedure for centering as outlined above should first be followed, 
then an additional sideward movement as may be necessary, is prov-

ided for by this control. 

After the centering has been accomplished, readjust the ion trap 
as outlined under " Ion Trap Magnet Adjustment". 

Focus Adjustments  

In most cases, the focus coil is placed approximately a half-inch 
away from the deflection coil. The contrast zontrol should be 
turned counterclockwise and the brightness control turned clockwise 
until the desired viewing brightness is on the screen. Adjust the 
focus control screw using a brass screwdriver for maximum defini-
tion in the test pattern vertical "Wedge" and best focus in the 
white areas of the pattern. Readjust the position of the ion 
trap magnet to insure that maximum brilliance is obtained. For 
PM-Type Focalizer Units, a brass screwdriver should be used to 
adjust the shorting slug to prevent inter-action between focus 
unit and ion trap. 

eight and 

Adjust the 
vertically 
pattern is 

vertical linearity 

vertical size control until the picture fills the mask 
Adjust the vertical linearity control until the test 

symmetrical from top to bottom. 

Adjustment of either control will require a readjustment of the 
other. Adjust vertical centering to align the picture with the 
mask. 

MODELS 600, 900 

itdiustments  

Adjust the horizontal drive control to give a picture of maximum 
width within the limits of good linearity. Usually the picture 
width is too great and must be reduced by turning out the width 
control slug. Adjustments of the horizontal drive control affect 
the horizontal oscillator hold and locking range. If the drive 
control was adjusted, recheck the oscillator alignment. 

Check of R.F. Oscillator  

Tune in all available stations to see if the receiver r.f. oscillator 
is adjusted to the proper frequency on all channels. The fine tun-
ing control should be adjusted for the sharpest, clearest picture--
not for maximum souàd volume. Adjustments usually are not required, 
but if so, these should be made by the method outlined in the align-
ment procedure. 

CIRCUIT DESCRIPTION  

It is assumed in this description that the reader is familiar 
with recent television principles as well as the operation of 
conventional circuits used in radio receivers. 

Low Voltage Power Supply 

The power supply has been designed to eliminate all high wattage 
bleeders thus reducing considerably the amount of heat generated 
inside the chassis. This has been accomplished by connecting the 
circuits operating at lower voltages, ins enes, across the higher 
voltages necessary for the deflection system. 

The deflection circuit operates at the higher voltage ( 360 volts) 
while the RF, If and audio circuits are connected in series across 
the deflection circuits, thus saving a substantial amount of cur-
rent. 

Referring to the schematic diagram, the RF and If plates and 
screens are at'140 volte while the cathodes return to ground. 
The audio cathodes are at the same 140 volts while the audio 
plates are at 360 volts or 220 volts with respect to their cathodes. 
The 390 ohm resistor together with the 40 mf condenser act as a 
filter, preventing the current variations from modulating the 
B voltage. 

Automatic voltage regulation of the 140 volts is accomplished by 
the 6V6 which acts as a series regulator. Current variations 
in the RF and IF circuits changing the 140 volts, changes the 
effective grid cathode voltage of the 6V6 since its grid is con-
nected to the divider going from 360 volts to ground. Thus the 
change in the 140 volt system is only about 10% with AGC bias 
changes although the current change is much greater. 

360 volts at 175 ma. is obtained from a conventional transformer 
power supply circuit using a 5V4G full wave rectifier. The 8016/1B3GT 
functions as the high voltage rectifier, while a 6W4GT is used as 
the horizontal damper tube. 

R.F. Unit 

The R.F. unit covers all 12 channels, (2 to 13 inclusive), and 
operates from a balanced input of 330 ohms. The local oscillator 
is tuned to the high side of the channels and provides a picture 
I.F. of 25.75 mc and a sound I.F. of 21.25 mc. 

I.F. Amplifier  

7his amplifier consists of 3 6AU6 tubes in a simple but sensitive 
!ircuit. Alignment is also simple since only two frequencies are 
itilized. Since the intercarrier sound system is used, no sound 
:raps in the video I.F. are necessary, further simplifying align-
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ment. The tubes are operated at aslightly higher voltage than is 
usually found in regular I.F. amplifiers resulting in a substan-
tial increase in gain yet not affecting the life of the tubes. 
Automatic Gain Control is applied to the R. F. Amplifier and first 
two video I.F. stages. 

Automatic Gain Control  

The function of the AGC circuit is tomaintain a constant signal 
at the kinescope grid in the presence of fading and to reduce the 
amount the contrast control must be rotated when switching from 
a weak to a strong signal or vice versa. 

The slide arm of the contrast control R40 and the 39K resistor 
R37 form a voltage divider which provides a variable positive 
voltage on the cathode of the ACC diode ( pin 1). The I.F. signal 
is coupled to the AGC diode through C34 and appears across R36 
and the diode in parallel. In order for the diode to conduct, 
the peak amplitude of the I.F. signal must exceed the d.c. voltage 
on the cathode of the AGC diode. When this occurs, the rectifica-
tion current develops a voltage across R36 which is then suitably 
filtered by R35 and C35 and utilized as bias. For a weak signal 
the contrast control is rotated to give maximum gain from the 
video amplifier and a higher positive voltage is applied to the 
AGC diode cathode, thus reducing the bias on the I.F. video am-
plifier and increasing its gain. The contrast control, then, 
has performed two functions: ( 1) increased the gain of the video 
amplifier and ( 2) increased the gain of the I.F. video amplifier. 

Video Amplifier  

A 6AC7 is used as a d.c. coupled video amplifier and its output 
is capacitively coupled to the kinescope grid. It has high gain 
and good noise clipping action that is independent of picture 
content. 

The video amplifier grid bias of 2.5 volts is developed across a 
12 ohm resistor R55 in the B minus circuit. A filter capacitor 
(C51) with low impedance to all video frequencies is used across 
this bias resistor so as to prevent charging in the presence of 
noise pulses that draw grid current. 

The screen voltage is taken from a bleeder connected between 360 
volts and ground (R41 and R42). The internal impedance is low 
enough to maintain the screen voltage at approxiamtely 150 volts 
over a normal operating range, yet high enough to keep screen 
dissipation within limits even if the set is improperly operated. 

The video amplifier plate load consists of two resistors, R47 
connected from plate to 140 volts and the other R45 from plate 
to 360 volts. Thej are effectively in parallel for AC and give 
an effective plate supply voltage of 190 volts. 

In order that the clipping level and maximum output may be ob-
tained from the weakest to the strongest signals, the contrast 
control provides variable AC degeneration and bias for the video 
amplifier. It controls the gain of the video amplifier stage 
and at the same time provides the proper cathode bias to offset 
the positive voltage developed across the diode load resistor 
which would otherwise be applied to the control grid of the 6AC7. 

Plakron Compensator 

Tests and experience have shown that a crisper picture results if 
the overall video circuit response is not flat but rises with 
frequency. Partly, this is so because the output of commonly 
used camera tubes fall off with frequency and in addition even 
a perfect picture may appear better unen viewed from trie normal 
viewing distance if the high frequencies are boosted. The re-
sult is a transient which sharpens up all v'deo detail. 

However, boosting the high frequencies would increase apparent 
picture noise but in this case, the boost is varied with the 
contrast control setting so that it is present when signals 
are ± rong and absent when signals are weak. 

The 750 ohm contrast control is tapped as in fig, 4  With a 680mmf 
capacitor from the tap to the 6AC7 cathode a 480 mmf capacitor 
from the tap to ground. with the contrast control set at full 
gain, as in the case of a weak signal, there is zero resistance 
in the cathode circuit and all frequencies are amplified equally. 
On a stronger signal, the Lain is reduced and by-passed resistance 
is introduced in the cathode circuit. Since the capacitor is of 
low value, only the higher frequencies are by-passed, and the 
circuit becomes degenerate at the low frequencies. Thus the 
higher frequencies receive more amplification than the lower ones. 

D. C. Restorer Sync Clipper - Sync Amplifier 

Trie first half of the 12AU7, serves the dual purpose of d. c. 
restorer and sync clipper. The cathode and grounded grid forms 
a diode which acts as the d. c. restorer. A very low voltage 
is applied to the plate, and the cathode resistor, R 49, is ad-
justed so that little or no plate current flows except when the 
sync pulses drive the cathode sufficiently negative so as to 
cause conduction. Tne sync pulses then appear across R50, and 
are coupled to the horizontal and vertical oscillators after 
further amplification in the second half of the 12AU7. 

Vertical Deflection Circuit  

One triode of the 6SN7 is used as a blocking oscillator and 
sawtooth generator, while the other trioli, : ection is the 
vertical deflection amplifier. Thistype of circuit permits 
more reliable interlace than most other types of oscillators. 
The frequency is varied by the potentiometer R58 in the front 
of the receiver. Vertical linearity is varied with the 5K 
potentiometer R61, while height is varied with the 2.5 megohm 
potentiometer R63, both located in the front of the set. 

HORIZONTAL OSCILLATOR AND SAWTOOTH GENERATOR 

The first section of V12 is used as a control tube to maintain 
the frequency of the second section which operates as a blocking 
oscillator. 

Referring to the schematic diagram, (Fig. 6), T7 is seen to 
have three windings. The windings from A to C and C to F from 
the blocking oscillator transformer. C67, R77 and R78 are the 
frequency determining elements as in ordinary blocking oscilla-
tors. The freqvency is controlled by regulating the voltage 
across R78 instead of varying the resistance of this element 
which is usually the method employed. 

The blocking oscillator grid bias is about -85 volts and a 
portion of this negative voltage is applied through R76 to 
the grid of the first section of V12, the control tube. Due 
to the negative voltage and the high value of cathode resist-
ance, this tube is normally cut off in the absence of sync 
pulses. 

A sawtooth voltage, an integrated square wave, and the sync 
pulse appear across C62 and are coupled to the control tube 
grid by C63. The sawtooth is derived from the sawtooth gener-
ator through R81. The integrated square wave is fed from the 
horizontal output transformer T8, through R89 and C79, and 
the sync pulse from the sync amplifier through C61. The three 
voltages combine to produce a wave shape as shown in Fig. 7-

— 
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C62 is adjusted so that the amplitude of the wave shape of Fig. 7 
is such as to cause the control tube section of V12 to conduct 
only on the sync pulses. With this adjustment, conduction takes 
place only for the time of duration of the sync pulses as shown 
in Fig. 8 which depends upon the phase relation of the sync pulse 
and the horizontal oscillator frequency. When the control tube 
conducts, the average current produced by the pulse develops a 
voltage drop across R78 which subtracts from the negative voltage 
normally across it. As the duration of the sync pulses increases, 
the average current increases, and the voltage across R78 becomes 
less negative. With less bias on the blocking oscillator tube 
grid, the frequency increases and thethase relation between the 
sync pulses and feed-back voltages change in such a direction as 
to shorten the conduction time. Normal operation produces a 
conduction time such as "t2", fig. P 

.4eteetineed 00*47140A0 »v -reeve. 

doe4Cedr dee"077.0,A, 
WHEN THE HOLD CONTROL (R74) is in mid-position, so that the con-
duction time may vary in both directions and compensate for fre-
quency drift. C65, C66 and R72 provide a filter network which 
eliminates hunting and gives smooth operation. The winding from 
C to D in T7 is a resonant circuit which impresses a sine wave on 
the sawtooth voltage from point C to ground and provides additional 
synchronization of the blocking oscillator. C65 is the charging 
capacitor and the sawtooth output is coupled to the grid of V13 
(6Gq6) through a capacity voltage divider C70 and C71. 

The horizontal sweep output circuit is of popular design and should 
require no explanation. 

Sound System  

The intercarrier sound system is employed in this receiver. The 
4.5 mc sound I.F. frequency is taken from the plate of the video 
amplifier by Tl, which also serves as a trap at this frecetency. 
The 4.5 mc signal is then fed through an I.F. amplifier to the 
ratio detector and audio amplifier. 

An important advantage of this type of sound system is that even 
if the local oscillator drifts, the difference between the sound 
and picture carrier remains at 4.5 mc so that the sound is un-
affected. 
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ALIGNMENT PROCEDURE 

Test Equipment Equipment 

To properly service this receiver it is recommended that the 
following test equipment be available: 

R.F, Sweep Generator  

Specifications: 

(a) Frequency Ranges 
18 to 30 mc., 1 mc. sweep width 
40 to 90 mc., 10 mc. sweep width 
170 to 225 mc., 10 mc. sweep width 

Output adjustable with at least 0.1 volt maximum 
Output constant on all ranges and on all 
attenuator positions. 

Cthode Ray Oscilloscope - Preferably one with a wide band ver-
tical deflection, an input calibrating source and a low sanacity 
probe. 

(b) 
(c) 

Signal Generator - To provide the following frequencies 

(a) I.F. Frequencies 
23.3 mc., First and Third I.F. Transformer 
25.36mc., Second and Fourth I.F. Transformer 
21.25mc., Sound carrier Marker 
25.75mc., Picture Carrier Marker 

(h) R.F. Frequencies 

Channel Number 

2 

6 
7 
8 
9 

10 
11 
12 
13 

Picture Carrier 
Freq. Mc. 

55.25 
61.25 
67.25 
77.25 
83.25 
175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

Sound Carrier 
Freq. Mc. 

59.75 
65.75 
71.75 
81.75 
87.75 
179.75 
185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

(e) Output on these ranges should be adjustable and at 
least 0.1 volt maximum. 

UeterOdyne  Frequency meter with Crystal calibrator if the signal 
generator is not crystal controlled. Electronic Voltmeter of 
Junior " Volt Ohmyst" type and a high voltage multiplier probe 
for use with this meter to permit measurements up to 15 KV, 

Adjustments Required  

Normally, only the RF oscillator will require a slight "touching 
up". All other circuits are either broad or very stable and 
hence will seldom require attention. It is recommended that 
when making replacements the oscillator tube be selected for 
this service to make the " touching up" as easy as possible or, 
in some cases, to eliminate it. 

Order of Alignment  

When a complete receiver alignment is necessary, it can be most 
conveniently performed in the following order: 

1. 1-icture I.F. transformer 
2. Sound I.F. transformer 
3. Sound I.F. transformer 

R.F. Tuner 
5. Sensitivity check 

Picture I.F. Transformer Adjustment  

Remove all tubes from the tuner leaving only the 6J6 converter. 
Place a miniature tube shield cut in half over the glass en-
velope of the 6J6 and connect the signal generator to this cap. 
The cap forms a low capacity coupling to the plate of the con-
verter and loosely couples the signal generator into the I.F. 
amplifier. Connect the low side of the generator to ground 
(or chassis). All leads from the generator should be as short 
as possible. Connect the electronic voltmeter ( VTVM) across 
the opposite ends of R38 in the video detector circuit. 

Set the generator to 23.3 mcs and the contrast control to maximum. 
Adjust coils LI and L3 for maximum d.c. voltage reading on the 
VTVM. Decrease the generator output so that the maximum voltage 
'reading is in the order of one volt. Set the generator to 25.3 
mcs and adjust coils L2 and 1.4 as outlined above. ( LI is located 
in the tuner.) Tune the sound tran coil to minumum response at 
21.25 mcs. 

It is necessary to use a sweep renerator for a more accurate 
alignment. Replace the signal generator with the sweep generator 
Disconnect the VTVM and connect an oscilloscope to the junction 
of 1..ç and L6. Adjust the sweep generator output to a point be-
low t,-1-It at which limiting, or over-load takes place. Retune 
LI, L2 , Ly  and 1.4 as necessary to obtain the response curve 

as shown In Fig.  9  
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The 22.9 mc marker must be at the 50% response point to insure 
buzz-free sound. Similarly, the 25.75 mcs marker must be at 
50% response point on the right side of the curve to insure good 
picture quality. If the curve tends to become "peaky" at one 
end of the response curve, replace C22, C26 or C30. Check all 
ground connections. 

Sound I.F. Adjustment  

1. Set the signal generator to 4.5 me and the output to approx-
imately 5000 microvolts. Connect the high side of the signal 
generator through a 1000 MMF capacitor to the video amplifier 
(V8). control grid and ground. 

2. Connect the VTVM in series with a 10,000 ohm decoupling 
resistor across R9 with ground lead to pin 7, V2. 

3. Peak the primary and secondary of Ti for maximum reading 
on the VTVM. 

4. Peak the primary of T2 ( bottom of chassis) for maximum 
reading on VTVM. 

5. Remove the meter and decoupling resistor from across R9. 
Connect two well matched 150K resistors in series across R9. 
Connect the high side of the meter to the junction the 150K 
resistors and the low side to the junction of C7 and R7. 

6. Adjust secondary of T2 for zero reading on the VTVM. 

IMPORTANT: As the adjustments are brought to resonance, reduce 
the signal inpet to prevent overloading. Inasmuch as using too 
much signal input will result in misalignment and a buzz in the 
audio output, use as low a signal input amplitude as possible. 

MODELS 60, 90(5 

If desired, the symmetry of the curve may be checked by tuning 
the secondary to both sides of zero and noting the maximum volt-
age produced. For proper balance of the ratio detector, the 
maximum voltages in each direction should be equal. If not, Ti 
and the primary of T2 should be returned. 

Tuner Alignment  

The present series includes four different styles of tuners, three 
of which are of the turret type and the remaining one -- the R-C 
tuner -- is of the continuous tuning variety. The circuit diagrams 
of all four are included below, along with the alignment procedure 
recommended for the Standard Coil Co's., and the RCA tuners. The 
other tuners are not treated separately. The remaining turret type 
tuner is made by the Leonard Electric Products Co. and is similar 
to the Standard Coil Co. tuner for alignment purposes. The R-C 
tuner alignment procedure requires special equipment and it is not 
recommended that the Service Man make these adjustments. However, 
should such information be desired, it may be obtained by writing 
to the Video Corporation of America. 

Standard TV Tuner  

For circuit diagram refer to Fig. 10. The location of the trimmer 
capacitors is given in Fig.  11.  

RF and Mixer Alignment 

1. Set station selector switch to channel 12. 

2. Connect oscilloscope through 10,000 ohms to test point 9 
(wire loop on top of tuner). 

3. Jet sharp tuning control at approximately mid point of its 
tuning range. 

4. Feed sweep generator into antenna terminals (properly matched) 
sweeping channel 12. 

5. Adjust C2, C3, and C4 for flat top response curve. Check markers 
on all channels. They should fall in automatically on all channels. 

Oscillator Alignment  

1. Turn station selector switch to channel 12. 

2. Connect R.F. Sweep generator marker generator and oscilloscope 
so as to boserve overall band pass characteristics. 

3. Set marker generator to channel 12 video carrier frequency, 
205.25 mes. 

+. With the fine tuning control in its center position, adjust 
..;5 until the marker is 50% or half way up the left side of the curve 

A 1000 mmf capacitor connected across the oscilloscope input will 
racilitateobservin.- the marker. 

5. Check all channels for above result. It is usually not 
necessary to make any further adjustments. 

6. If some channels are off, place a non-metallic screw driver 
through opening in front of tuner and adjust the slug for those 
channels where needed. 

RCA Type TV Tuner  

For circuit diagram refer to fig. 12. The location f trimmer 
capacitors is given in fig.  13  . Symbols used refer to circuit 
diagram. 
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Antenna Alignment  

1. Connect sweep generator to terminals of Ti. 

2. Connect scope through crystal diode unit to pin 5 of Vi. 

3. Adjust C7 for required response curve of channel 6 on scope. 

4. Adjust L18 for required response curve of channel 7 on scope. 

5. View channels 2 to 6 and readjust C7 if a compromise is necessary. 

6. View channels 7 to 13 and readjust L18 if a compromise is 
necessary. 

7. Remove scope from pin 5. 

R.F. Alignment  

1. C nnect scope to oscilloscope connection "r. 

2. Adjust L11, C10, L13, for required response curve of channel 
13 on scope. 

3. Adjust C9 and C22 for required response curve of channel 7 
on scope: 

4. Adjust C13 for required response curve of channel 6 on scope. 

5. View channels 2 to 6 and readjust C9, C13, C22, if a com-
promise is necessary. 

6. View channels 7 to 13 and readjust L11, ClQ, L13, if a 
compromise is necessary. 

7. Remove scope and sweep generator. 

3scillator alignment  

1. Connect sweep generator to terminals of Ti. 

2. Connect "marker" frequency 

3. 

4. Set sweep generator to Channel 2 and marker frequency to 55.25 mcs 

generator to terminals of Ti. 

Comlect oscilloscope to junction of L5 and L6. 

5. With the fine tuning control in its center 
until the marker is 50% or half-way up the 
(A 1J00 mini' capacitor connected across the 
will facilitate observing the marker. 

. Switch tuner and sweep generator to channel 13 and marker to 

211.25 mcs. 

Adjust L12 for same result as in step 5 above. 

. Check channels 3 to 12 and set individual strip oscillator 
adjustment screws. 

if necessary. Channel 2 and 13 strip adjustments have been made 
tt the factory, and resetting C19 and L12, makes readjustment of 

chose strips unnecessary. 

Recheck RP Alignment for curve shape as outlined above and repeat 

steps 5 and 6 of RF Alignment if necessary. 

position, adjust C19 
left side of the curve. 
oscilloscope input 

Horizontal Frequency Adjustment  

With a clip lead, short circuit the coil between terminals C and D 
of the horizontal oscillator transformer T7. Tune in a television 
station and sync the picture if possible. 

A. Turn the horizontal hold control to the extreme clockwise pos-
ition. Adjust the T7 Frequency Adjustment ( under the chassis) so 
that the picture is just out of sync and the horizontal blanking 
appears in the picture as a vertical bar. The position of the bar 
is unimportant. 

B. Turn the hold control approximately one quarter of a turn from 
the extreme clockwise position and examine the width and linearity 
of the picture. If Picture width or linearity is incorrect, adjust 
the horizontal drive control, C71, the width control and the linearity 
control until the picture is correct. If C71, or either control, was 
adjusted, repeat Step A above. 

Morizontal Oscillator Alignment  

Normally the adjustment of the horizontal oscillator is not considered 
to be a part of the alignment procedure, but since the oscillator wave-
form adjustment requires the use of an oscilloscope, it can not be done 
conveniently in the field. The waveform adjustment is made at the fac-
tory and normally should not require readjustment in the field. How-
ever, the waveform adjustment should be checked whenever the receiver 
is aligned or whenever the horizontal oscillator operation is impro-
per. 

horizontal Locking Range Adjustment  

Turn the horizontal hold control fully counterclockwise. Momentarily 
remove the signal by switching off channel then back. Slowly turn the Turn the horizontal hold control to the maximum clockwise pos-
horizontal hold control clockwise and note the least number of diagonalition. The picture should be just out of sync to the extent 
bars obtained just before the picture pulls into sync, that the horizontal blanking bar appears as a single vertical 

or diagonal bar in the picture. Adjust the T7 Frequency Ad-

If more than.9 bars are present just before the picture pulls into syncjustment until this condition is fulfilled. 
adjust the horizontal locking range trimmer C62 slightly clockwise. If 
less than 7 bars are present, adjust C62 slightly counterclockwise. 
Turn the horizontal hold control counterclockwise, momentarily remove SEhSITIVITY CHECK 
the signal and recheck the number of bars present at the pull- in-point 
Repeat this procedure until 7 to 9 bars are present. 

This adjustment is very important for correct operation of the 
circuit. If the broad peak of the wave on the oscilloscope is 
lower than the sharp peak, the noise immunity becomes poorer, 
the stabilizing effect of the tuned circuit is reduced and 
drift of the oscillator becomes more serious. On the other 
hand, if the broad peak is higher than the sharp peak, the 
oscillator is overstabilized, the pull- in range becomes in-
adequate and the broad peak can cause double triggering of the 
oscillator when the hold control approaches the clockwise position. 

Remove the oscilloscope upon completion of this adjustment. 

Horizontal Oscillator Waveform Adjustment  

Remove the shorting clip from terminals C and D of T7. Turn the 
horizontal hold control to the extreme clockwise position. With a 
thin fibre screwdriver, adjust tie Oscillator Waveform Core of T7 
(on the outside of the chassis) until the horizontal blanking bar 
appears in the raster. 

A. Connect the low capacity probe of an oscilloscope to terminal 
C of T7. Turn the horizontal hold control one quarter turn from 
the clockwise position so that the picture is in sync. The pattern 
on the oscilloscope should be as shown in Fig. 15. Adjust the Oscil-
lator Waveform Adjustment Core of T7 until the two peaks are at the 
same height. During this adjustmen'.., the picture must be kept in 
sync by readjusting the hold control if necessary. 

Check of Horizontal Oscillator AdJustmenII 

Set the horizontal hold control to the full counterclockwise 
position. Momentarily remove the signal by switching off chan-
nel then back. Slowly turn the horizontal hold control clock-
wise and note the least number of diagonal bars obtained just 
before the picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C62 
slightly clockwise. If less than 3 bars are present, adjust 
C62 slightly counterclockwise. Turn tte horizontal hold con-
trol counterclockwise momentarily remove the signal and recheck 
the number of bars present at the pull- in point. Repeat this 
procedure until 3 bars are present. 

A comparative sensitivity check can be made by operating the re-
ceiver on a weak signal from a television station and comparing 
the picture and sound obtained to that obtained on other re-
ceivers under the same conditions. 

This weak signal can be obtained by connecting the shop antenna 
to the receiver through a ladder type attenuator pad. The number 
of stages in the pad depends upon the signal strength available 
at the antenna. A sufficient number of stages should be in-
serted so that a somewhat less than normal contrast picture is 
obtained when the picture control is at the maximum clockwise 
position. Only carbon type resistors should be used to con-
struct the pad. 
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ALIGNMENT INSTRUCTIONS 

PARTS LIST   
SCHEMATIC .   10,11 

SPECIFICATIONS   1 
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7 

MODEL 2D1088 ( 12 1/2 " PIX TUBE) 

MODEL 2D1089 ( 16" PIX TUBE) 

ELECTRICAL SPECIFICATIONS 

Power Supply  105-125 Volts AC 
60 cycles only 

Power Consumption  12 1/2 " Tube Receivers-220 
watts 
16" Tube Receivers - 250 
watts 

Power Output  2.4 watts Maximum 
1.8 wafts Undistorted 

Antenna Input Impedance  300 Ohms Balanced 

Picture Area ( 12 1/2 " Tube).  90 Sq. In. 

Picture Area ( 16" Tube) 144 Sq. In. 

Tuning Range  12 Channel 

Intermediate Frequencies  Picture-26.20 MC 
Sound-21.70 MC 

TOP VIEW - TUBE LAYOUT. .   
TRIMMER LOCATIONS  
TROUBLESHOOTING  
VOLTAGE MEASUREMENTS . 

ELECTRICAL SPECIFICATIONS-continued 

Loud Speaker 

PAGE 

6 

6 
5 
4,5 

 12" PM Dynamic 

Voice Coil Impedance  3.2 Ohms 400 Cycles 

Video Response  To 3.9 MC 

Focus  Magneic 

Sweep Deflection  Magnetic 

Scanning  Interlaced, 525 Line 

Horizontal Scanning Freq 15,750 CPS 

Vertical Scanning Freq 60 CPS 

Frame Frequency  30 CPS 

Anode Voltage ( 12 1/2" Tube) 11,000 V. 
(16" Tube) 12,500 V. 

Mask Size ( 12 1/2 " Tube). . .  10-7 8" x 9-3, 8" 
(16" Tube)  14-5 8" x 11" 

Symbol 

TUBE COMPLEMENT 
Type 

6J6 

6AG5 or 

6AK5 

V1  6BA6 

V2  6AU6 

V3  6AL5 

V4  6AV6 

V5  6K6-GT 

V6  6AG5 

 6AG5 

V8  6AG5 

V9A-9B 6AL5 

V1OA & B..12AT7 

VII A & B..12AU7 

V12 6AU6 

*V13 A & B.  6SN7-GT 

V13 A & B.  6SN7-GT 

Function 

R-F Osc. & Mixer 

R-F Amplifier 

R-F Amplifier 

1st Sound I-F 

Sound Limiter 

Sound Discriminator 

1st Audio 

Audio Output 

1st Pix I-F Amp. 

2nd Pix I-F Amp. 

3rd Pix I-F Amp. 

Picture Det. and D. C. 
Restorer 

1st Video Amp. and 
1st Sync Amp. 

Video Output and Sync 
Separator 

Automatic Gain Control 

Phase Splitter & Vert. Osc. 

Sync Output & Vert. Osc. 

V14 6K6-GT Vertical Output 

V15  183-GT High Voltage Rectifier 

V16 5U4-GT Low Voltage Rectifier 

*VI7 6SN7-GT Horizontal Osc. 

V17 6SN7-GT Horizontal Osc. & Sync 
Guide 

*V18 6BQ6-G Horizontal Output 

V18 6BG6 Horizontal Output 

RADIO FREQUENCY 

Channel 
Number 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Channel 
Frequency 

Mc 

54-60 

60-66 

66-72 

76-82 

82-88 

174-180 

180-186 

186-192 

192-198 

198-204 

204-210 

210-216 

Picture 
Carrier 

Frequency 
Mc 

55.25 

61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205.25 

211.25 

RECEIVER LOCATION -Advise the owner as to the proper 
location for the television receiver. The following may be 
used as a guide: 

1. Choose an area in the home where sunlight or light 
from lamps does not strike the face of the picture 
tube and cause glare. 

2. Remember the necessity of an electrical outlet and 
the location of the point at which the antenna leads 
enter the room. 

3. The receiver should be placed a short distance from 
the .wall to allow adequate ventilation. 

4. The receiver should be placed to permit easy access 
for operation and comfortable viewing from all 
angles. 

V19 6W4-GT Damper 

V20 I2LP4A Picture Tube 12 1/2 " 

or V20 16EP4A Picture Tube 16" 

*V21 6BQ6-GT Horizontal Output 

*V22 6AL5 Horizontal Phase Disc. 

*V23 5Y3-GT Rectifier 

*Tubes not used in 12 1/2" Picture Tube Receivers. 

RANGES 

Sound 
Carrier 

Frequency 
Mc 

59.75 

65.75 

71.75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

209.75 

215.75 

Receiver 
R-F Osc. 

Frequency 
Mc 

81.45 

87.45 

93.45 

103.45 

109.45 

201.45 

207.45 

213.45 

219.45 

225.45 

231.45 

237.45 

ANTENNA- This receiver has been designed to use an an-

tenna with a 300 ohm balanced transmission line. This line 

must be as short as possible because the longer the line the 

greater the chances are for picking up electrical disturb-

ances. Stand-off insulation should be used to keep the line 

away from the mast, metal or walls. Twist this line about 

one turn per foot throughout the line to cancel out direct 

signal and/or noise pickup by the transmission line. It 

should also be securely anchored in place so that a 

change in weather will not affect its position. 

HIGH VOLTAGE WARNING 

This television receiver contains high voltages which are dangerous to life. Never operate or service 

the receiver outside of the cabinet or with the covers removed until all the safety precautions necessary 

for working with high voltage equipment have been observed. 

MODELS 2D1088A j 
2D1089A  
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PICTURE TUBE 

HANDLING PRECAUTION 

Shatterproof goggles and heavy gloves must be worn by individuals while handling the picture tube 

or installing the picture tube into the receiver. 

The picture tube encloses a high vacuum and due to the large surface area, is subjected to excessive 

air pressure. Therefore, care should be taken not to bump or scratch the picture tube accidentally as it 

may cause the tube to implode resulting in damage to property or injury to an individual. 
-ve" 

OFF- ON VOLUME 
TURNS SET ON AND OFF 
ALSO ADJUSTS SOUND 
VOLUME. 

HORIZONTAL 
HOLD 

CONTRAST 
VARIES PICTURE CONTRAST 
LIGHT OR DARK. 

T12 -2350 

VERTICAL VERTICAL 
LINEARITY HOLD 

BRIGHTNESS HEIGHT FOCUS 

Fig. 2—Front Panel Controls 

TUNING PROCEDURE 

1. To turn the television receiver on, turn the OFF-ON 
SOUND CONTROL clockwise until a click is heard. 
Allow approximately 30 seconds for the tubes to warm 
up. 

2. Turn the STATION SELECTOR CONTROL to the de-
sired channel. This control may be turned in either 
direction. 

3. Turn the CONTRAST CONTROL clockwise until activ-
ity or definite form is noted on the screen. 

STATION SELECTOR 
SELECTS AND INDICATES 
CHANNEL. 

FINE TUNING 
TUNES RECEIVER FOR 
BEST SOUND. 

CONTROL PANEL COVER 
REMOVED 

4. Adjust the FINE TUNING CONTROL for best tonal 
quality and the SOUND CONTROL for desired volume. 

5. After the receiver has been on for a while it may 
be necessary to readjust the FINE TUNING CONTROL 
for best sound quality. 

6. To turn off the receiver, turn only the OFF-ON SOUND 
CONTROL counterclockwise until a clirt- is heard. 

OCCASIONAL ADJUSTMENTS TO IMPROVE PICTURE RECEPTION 

There are six controls at the front of the chassis. These con-
trols are accessible after the removal of thre control panel 
cover at the front of the cabinet. (See illustration) The 
controls are pre-set at the factory and may occasionally 
need adjustment due to aging of the components in the 
receiver and the fluctuating line voltages in different areas. 

If any adjustments are necessary, follow the instructions 
under "Controls and Functions." 

IMPORTANT—Be sure that the fine tuning control has been 
set for best tonal quality and clearest picture before ad-
justing any controls. 

CONTROLS AND FUNCTIONS 

HORIZONTAL HOLD—Stops horizontal movement 
onal bars.) 
BRIGHTNESS—Adjusts for desired picture brilliance. 
VERTICAL LINEARITY—Adjusts picture symmetry, top to 
bottom. 

ANT. 
6355 os 63 II 5 

-or R. F AMP 
IN R- F UNIT 

636 
R-F OSC & MIXER 40. 
IN R- F UNIT 

V-1 
I ST SOUND I F 

V-2 
SOUND LIMITER 

V-6 
ST PIT. I-F 

V- II 8 
SYNC. 

SEPARATOR 

V•I3A 
PHASE 

SPL IT TER 

MODELS 2D1088À-, 
2D1089A 

(diag- HEIGHT—Adjusts picture to fit mask vertically. 

VERTICAL HOLD—Stops upward or downward picture 
movement. 

FOCUS—Adjusts picture sharpness and clarity. 

V.I 
ST AUDIO 

V-9 A 
PIT. VET. 

V-5 
AUDIO 
OUTPUT 

V-I0A 
ST VIDEO 
AMP. 

V-10 B 
SYNC. 
AMP. 

-Or 

R56. R-57. R-58. 
C-55, C 6 d C-57 
INTEGRATOR 

ANT. 

—Or 
v- I)5 
ViRT 
OSC. 

V-14 
VE RT. 

OUTPUT 

6AGSom6AK5 6JF 
AMR F OSC & MIXER 

IN R-F LAIT R.F UNIT 

_4 V-IIA VIDEO 
OUTPUT 

V-22 
PHASE 
DISC. 

V17 
-800HORIZONTAL 

OSC. 

1,18 & V-21 
HORIZONTAL 
OUTPUT 

T-8 
VERT OUTPUT 

TRANS 

DAMPER 

 gr 
T-9 

HORIZ. OUTPUT 
& H.V. TRANS 

V-I2 
P.O C. 

V- IS 
NV. RECT. 

V-99 
D.0 

RESTORER 

SPEAKER 

PICTURE TUBE 

Fig. 3— Block Diagram ( 16" Pix Tube Receivers) 
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PIT DE T. 
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OUTPUT 

DEFLECTION 
YOKE 
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V• IDA 
ST VIDEO 
AMP. 

 1 I 

V 1013 
SYNC 
AMP. 

--Or 
A lip 
SYNC. 

SE PAR A TOR 
--Or 

1,13A 
SYNC 

OUTPUT 

R-56. R-57, R 58. 
C-55, C-56 & C.57 
INTEGRATOR 

V-1313 
VERT 
OSC. 

V 14 
VERT 

OUTPUT 

HORIZONTAL OSC. 
d SYNC. GUIDE 

V- IN 
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OUTPUT 
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VIDEO 
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Fig. 4- Block Diagram ( 12 1/2 " Pix Tube Receivers) 
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j112 25Se 

r- , HOP. 
WAVE FORM 

HOR. 
C Q.1 A 

LOCKING 
RANGE 

C.63 B 
NOR. 

Ai DRIVE 

NOTE 
L 23 NOT USED IN 

SOME RECEIVERS. 

L -23 
NOR. 
SIZE 

Fig. 5— Rear Chassis Adjustments 

(12 1/2 " Pix Tube Receivers) 

NOT USED 

g  

SLIDE PICTURE TUBE SUPPORT 
Cç) BRACKET TOWARD REAR OF 
"=" CHASSIS, LIFT TUBE SLIGHTLY 

FROM PLASTIC CRADLE IN 
FRONT, THEN REMOVE TUBE 
FROM SUPPORT BRACKET. 

PICTURE TUBE — All receivers are shipped with the picture 

tube in place. However, to prevent picture tube breakage 

in 16" pix tube receivers the three focus coil mounting 

screws were drawn up tight. To place the receiver in 

operation the following must be performed: 

1. Remove the interlocked cabinet back. Make sure that 

all the tubes are firmly seated in their respective 

sockets and note the location of the focus coil mount-

ing screws. Back out the focus coil mounting screws 

until there is approximately a 3, 8 inch space between 

the focus coil and the deflection yoke. Replace the 

cabinet back. 

2. Connect the receiver to a power outlet and turn the 

receiver on. Turn the channel selector knob to a chan-

nel that you know is operating. 

3. Observe the picture and adjust the three focus coil 

mounting screws (through the openings in the cabinet 

back with a screwdriver which has a seven inch blade) 

until proper horizontal and vertical centering is ob-

tained. 

L-25 HOP. 
FREQUENCY 614,  

C-77 L-23 

HOP. NOR 
NOT USED ,DRIVE SIZE NO' USED 

t C e  
114-2553 

Fig. 6— Rear Chassis Adjustments 
(16" Pie Tube Receivers) 

Fig. 7— Removal of Picture Tube 

REMOVE SCREW 
IN PICTURE TUBE 
BAND CLAMP, 

t 

TI4-2568 

WARNING — If 

REMOVE SOCKET 
AND ION TRAP MAGNET 

LOOSEN SCREW 

LOOSEN THESE 
2 SCREWS 
AND 2 ON 
OPPOSITE 
SIDE 

a screwdriver with a blade longer than 

seven inches is used, it may accidentally touch a 

portion of the receiver that carries a high potential. 

4. If adjustments are necessary on the deflection yoke 

or the ion trap magnet, follow •the procedures on 

page 20. 

PICTURE TUBE REPLACEMENT — To replace the picture tube 

it is necessary to remove the chassis from the cabinet. 

This may be accomplished in the following manner: 

1. Remove the front panel control knobs by pulling them 

straight from their shafts. 

2. Remove the cabinet back. Ycu will note that the inter-

locked line cord disconnects the power when the cabi-

net back is removed. 

3. Disconnect the leads to the speaker, remove the an-

tenna terminal board at rear of cabinet, remove the 

five chassis mounting bolts and pull the chassis CARE-

FULLY out of the cabinet. 

WARNING — Before handling the picture tube, it will be 

necessary to remove the static charge. In receiv , s with 

glass picture tubes, ground the anode lead to chassis, 

and insert an insulated wire from the well in th z tube 

to chassis. In receivers with metal picture tubes, remove 

the static charge by grounding an insulated wire from the 

chassis to the metal portion of the tube. 

4. Remove the picture tube as shown and outlined in the 

illustration. To install a new picture tube, reverse the pro-

cedure making sure that the picture tube is fitted closely 

against the picture tube cushion. If the picture tube sticks or 

fails to slip into place smoothly, investigate and remove 

the source of the trouble. Never force the tube. It is 

important that all the clips and shims used in mounting 

the tube be replaced, otherwise difficulty may be encoun-

tered when horizontal or vertical centering is required. 

NON-OPERATING CONTROLS 
REAR OF CHASSIS 

Focus Coil   Focus Coil 
Horizontal Centering   Screw 
Vertical Centering  J Adjustments 

Ion Trap Magnet  Wing Not Adjustment 

 Wing Screw 

 L-23 

Deflection Yoke 

Horizontal Size 

Horizontal Locking Range 
Horizontal Drive   

.(12 1/2 " Picture Tube .. 0-63A 
Receivers I . . C-63B 

Horizontal Drive ( 16" Picture Tube Receivers) C-77 

Horizontal Wave Form ( 12 1/2 " Picture Tube Receivers) 
Back of Chassis  T-7 

Horizontal Frequency ( 16" Picture Tube Receivers)...L-25 

Horizontal Frequency ( 12 1/2 " Picture Tube Receivers) 
Inside Chassis  T-7 

FRONT OF CHASSIS 

(Accessible After The Removal of Front Panel Control 
Cover) 

Horizontal Hold 

Brightness 

Vertical Linearity 

Height 

Vertical Hold 

Focus 

  R-110 

 R-54 

 R-87 

 R-63 

 R-60 

 R-81 

DEFLECTION YOKE 
ADJUSTMENT 

2555 

Fig. 8—Ion Trap, Focus and Yoke Adjustments. 

HORIZ. AND 
VERT. CENTERING 
ADJUSTMENTS 

ION TRAP MAGNET 
ADJUSTMENT 

ION TRAP MAGNET ADJUSTMENT — The ion trap magnet 

should be positioned exactly as shown in Figure 8. Adjust 

the magnet by moving it back and forth and at the same 

time rotating it slightly around the neck of the picture tube 

until the brightest raster is obtained on the picture screen. 

Reduce the brightness control setting until the raster is 

slightly above average brilliance. Adjust the Focus Control 

R-81 (see Figure 2) until the line structure of the raster is 

clearly visible. Readjust the ion trap magnet for maximum 

raster brilliance. 

DEFLECTION YOKE ADJUSTMENT — If the lines of the raster 

are not horizontal or squared with the picture mask, rotate 

the deflection yoke until this condition is obtained. Tighten 

the yoke adjustment wing screw. 

FOCUS 

tering 

screws 

COIL ADJUSTMENT — If horizontal or vertical cen-

is required, adjust the three focus coil mounting 

until proper centering is obtained. See Fig. 8. 

PICTURE ADJUSTMENT — For further adjustments, obtain a 

test pattern on the receiver. Turn on receiver and follow 

tuning procedure on page 3. When a test pattern is ob-

tained it may be necessary to slightly re-adjust the 

focus control for maximum picture detail. 

12 1/2 " PIX RECEIVER ADJUSTMENTS 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT — Turn the 
horizontal hold control to the extreme counter-clockwise 

position. The picture should remain in horizontal sync. 

Momentarily remove the signal by switching off channel 

and then back. Normally the picture will be out of sync. 
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Turn the control clockwise slowly. The number of diagonal 

bars will be gradually reduced and when only 3-1 2 to 

4-1 2 bars sloping downward to the left are obtained, the 

picture will pull into sync upon slight additional clockwise 

rotation of the control. The pull- in should occur when the 

control is approximately 90 degrees from the extreme 

counter- clockwise positicn. The picture should remain in 

sync for approximately 90 degrees of additional clockwise 

rotation of the control. 

At the extreme clockwise position the picture should be 

just starting to pull out of sync. Usually one vertical bar 

will be seen. 

If the receiver passes the above checks and the picture is 

normal and stable, the horizontal oscillator is properly 

aligned. 

ALIGNMENT OF HORIZONTAL OSCILLATOR — If in the above 

check the receiver failed to hold sync with the hold 

control at the extreme counter-clockwise position or failed 

to hold sync for at least 60 degrees of clockwise rotation 

of the control from the pull in point, it will be necessary to 

make the following adjustments. 

HORIZONTAL FREQUiNCY ADJUSTMENT Turn the horizon-

tal hold control to the extreme clockwise position. Tune 

in a station and adjust the horizontal frequency control 

(T-7 See Fig. 17) until the picture is just out of sync and 

shows one vertical bar. In order to obtain this condition 

it may be necessary to slightly re-adjust the horizontal 

locking range trimmer ( C-63A) on the rear apron. 

HORIZONTAL WAVE FORM ADJUSTMENT - This is a factory 
adjustment and it should not be necessary to re-adjust 

unless the setting has been disturbed. However, if it is 

found that re-adjustment is required, follow this pro-

cedure: With the picture in sync, connect an oscilloscope 

through about a 10 mmf isolation condenser to Terminal 

C of T-7. Adjust the horizontal wave form (T-7 See Fig. 5) 
until the two peaks of the wave form shown in Fig. 9 are 

equal. NOTE: Picture must be in sync during this adjust-

ment. 

INCORRECT SETTING 
OF HORIZONTAL 
WAVEFORM 
ADJUSTMENT 

CORRECT ADJUSTMENT 
PEAKS ARE EQUAL 

INCORRECT SETTING 
OF HORIZONTAL 
WAVEFORM 
ADJUSTMENT 

2579 

Fig. 9— Horizontal Wave Form Adjustment 

HORIZONTAL LOCKING RANGE ADJUSTMENT -- Set the hori-

zontal hold control to the extreme counter- clockwise posi-

tion. Momentarily remove the signal by switching off 

channel and then back. Slowly turn the horizontal hold 

control clockwise and note the least number of diagonal 

bars obtained just before the picture pulls into sync. If 

more than 4-1 2 bars are present just before the picture 

pulls into sync, adjust the horizontal locking range trim-

mer C-63A (See Figure 5) slightI4, clockwise. If less 

Than 3-1 2 bars are present, adjust trimmer C-53A slightly 

counter-clockwise. Turn the horizontal hold control cuiter-

clockwise, momentarily remove the signal and recheck the 

number of bars present at the pull- in point. Repeat this 

procedure until 3-1 2 to 4-1 2 bars are present. Repeat 

the adjustments under "Horizontal Frequency Adjustment" 

and "Horizontal Locking Range Adjustment" until the con-

dition specified under each are fulfilled. When the hori-

zontal hold operates as outlined under "Check of Hori-

zontal Oscillator Alignment" the oscillator is properly 

adjusted. 

16" PIX RECEIVER ADJUSTMENTS 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT —Tune in a 

station and adjust the horizontal hold control until the 

picture falls into sync. Momentarily remove the signal 

by switching off channel and then back. The picture 

should pull into sync over a range of 90° rotation of the 

horizontal hold control. If in the above check the receiver 

fails to hold sync or the pull- in ran;e is at the extreme 

end of the control, and is less than 60°, it will be necessary 

to make the following adjustment. 

HORIZONTAL FREQUENCY ADJUSTMENT —With the horizontal 

hold control set to the center of its range of rotation, 

adjust the horizontal frequency control ( L-25) until the 

picture pulls into sync. Recheck the " Horizontal Oscillator 

Alignment." 

THE FOLLOWING ADJUSTMENTS ARE APPLICABLE 

TO 12 1/2" AND 16" PIX TUBE RECEIVERS. 

HEIGHT AND LINEARITY ADJUSTMENTS —Adjust the height 

control ( R-63) until the picture fills the mask vertically. 

Adjust the vertical linearity control ( R-87) until the picture 

is symmetrical from top to bottom. Adjustment of either 

control will require a re-adjustment of the other control. 

Adjust vertical centering (3 focus coil mounting screws) to 
align picture with the mask. 

HORIZONTAL SIZE AND DRIVE ADJUSTMENTS—Turn the hori-

zontal size control L-23 (See Fig. 5 & 6) to the max imum 

clockwise position. Vary the horizontal drive trimmer 

(C-63B on 12-1 2" Pix Tube Receiver) (C-77 on 16" Pix 

Tube Receiver) to yield the best linearity. Re-adjust the 

horizontal size control L-23 until the picture just fills the 

mask. Adjust horizontal centering (3 focus coil mounting 

screws) to align the picture with the mask. 

If the horizontal drive trimmer is opened too far counter-

clockwise, a white line may appear to the left of the center 
of the picture. 

CHECK OF R-F OSCILLATOR ADJUSTMENTS 

With an accurately calibrated signal generator (crystal 

calibrated type preferred check to see if the receiver R-F 

oscillator is adjusted to the proper frequency on all chan-

nels. For th s check, it will be necessary to remove the 

chassis from the cabinet. Illustrated on this page are the 

two types of tuners used in these receivers. For switch-type 

o 
o 
o 

CHANNEL $I60 © 
OSC. ADJ. FOR 
LOW FREQUENCY 
CHANNELS 

o 
o 
o 

2558 

11 
CHANNEL #/3 

OSC. ADJ. 
FOR HIGH 
FREQUENCY 
CHANNELS 

NOTE POSITION 
OF FLAT WHEN 
SET FOR 
CHANNEL 7 

Fig. 10- Switch Type Tuner Adjustment 

MODELS 2D1088A, 
2D1089A 

tuners adjust as shown in Fig. 10. When Channel 6 ( low) 

and Channel 13 (high) trimmers are adjusted properly, 

other channels in the high and low frequency band will 

fall in automatically. 

For turret type tuners adjust each channel through the 

clearance hole as shown in Fig. 11. 

CLEARANCE HOLE 
FOR OSC. ADJ. 
ON ALL CHANNELS 

NOTE POSITION OF 
FLAT WHEN SET 
FOR CHANNEL 7 

2583 

Fig. 1 1-- Turret Type Tuner Adjustment 
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SERVICE SUGGESTIONS 

NO RASTER ON PICTURE TUBE -If raster cannot be obtained 

check below for the possible causes. 

1. Ion trap magnet adjustment is incorrect. 

2. No +B voltage. Check 1,z ampere fuse (F-1). * Replace 

if defective. If fuse continually burns out, check (A) 

Horizontal output tube V-18 (6BG6-G in 12-1 2" pix 

tube receivers) or V-18 and V-21 (6BQ6-GT's) in 16" 

pix tube receivers. ( B) Check damper tube V-19 

(6W4-GT). (C) Check horizontal oscillator V-17 (6SN7-

GT) for proper operation. In the 16" pix tube models, 

connect a jumper wire from the ÷ B side of F-1 to the 

junction of C-79 and R-85. For the 12-1 2" pix tube 

models use a similar wire from the + B side to the 

junction of R-70 and R-73. (D) With, an ohm-meter, 

check for a short between terminal 2 of the horizontal 

output transformer T-9 and the chassis. ( E) Check 

capacitors C-22C and C-73C. 

3. No high voltage. Check V-15 and V-18 tubes and 

circuits. If the horizontal deflection circuits are opera-

ting as evidenced by the correct voltage measured 

on terminal 2 of the horizontal output transformer 

T-9, the trouble can be isolated to the high voltage. 

rectifier V-15 circuit. Either the high voltage winding 

(points 6 to 7 on T-9) is open, tube V-15 is defective, 

its filament circuit is open, or the high voltage filter 

capacitor C-86 or C-83 on 12-1 2" models is shorted. 

4. Defective picture tube. Heater 

circuit open. 

open or cathode return 

*This fuse is accessible from bottom of cabinet. Remove 
wire screen, unsolder old fuse, solder in the new fuse 
and replace wire screen. 

HORIZONTAL DEFLECTION ONLY -If only horizontal deflec-

tion is obtained as evidenced by a straight line across 

the face of the picture tube, it can be caused by the fol-

lowing: 

1. Vertical oscillator V-13 (6SN7-GT) or vertical output 

tube V-14 (6K6-GT) inoperative. Check voltages on 

grid and plate. 

2. Vertical output transformer (T-8) open. 

3. Yoke vertical coils open. 

4. Vertical hold, height or linearity controls may be 

defective. 

POOR VERTICAL LINEARITY -If adjustment of the vertical 

hold, height or linearity controls will not correct this con-

dition, any of the following may be the cause. 

1. Vertical output transformer (T-8) defective. 

2. Capacitors C-73A or C-7313 defective. 

3. V-13 (6SN7-GT) or V-14 (6K6-GT) defective, check 

voltages. 

4. Excess leakage or incorrect value in capacitor C-64. 

5. Low plate voltages. Check rectifier tubes and cap-

acitors in + 13 supply circuits. 

6. Capacitor C-65 defective. 

POOR HORIZONTAL LINEARITY - If adjustment of the Hori-

zontal drive control does not correct this condition, check 

the following: 

1. Check or replace horizontal output tubes V18 & V-21. 

2. Check or replace damper tube V-19 (6W4-GT). 

3. Check capacitor C-82 for defects. 

TRAPEZOIDAL OR NONSYMMETRICAL RASTER 

1. Improper adjustment of focus coil or ion trap magnet. 

2. Defective yoke. 

3. Open condenser C-85 on horizontal yoke coil L-21. 

WRINKLES ON LEFT SIDE OF RASTER -This condition can be 

caused by: 

Defective yoke due to C-85 ( internal in yoke assembly) 

being wrong value or open. This component is mounted 

in rear of yoke assembly. 

SMALL RASTER -This condition can be caused by: 

1. Low + B or line voltage. 

2. Insufficient output from horizontal output tubes v-18 

or V-21. Replace tubes. 

3. Insufficient output from vertical oscillator V-13 or 

vertical output tube V-14.. Replace tubes. 

RASTER; NO IMAGE, BUT ACCOMPANYING SOUND -This con-

dition can be caused by: 

1. No signal on picture tube grid. Check picture I-F 

amplifier tubes V-6, 7 and 8 (6AG5's), second de-

tector V- 9A (6AL5) and video amplifiers V-10 (12AT7) 

and V-11 ( 12AU7). 

2. Bad contact to picture tube grid ( lead to socket bro-

ken). 

SIGNAL APPEARS ON PICTURE TUBE GRID BUT IMPOSSIBLE TO 

SYNCHRONIZE THE PICTURE VERTICALLY AND HORIZONTALLY 

-A condition of this nature can be caused by: 

1. Defective sync amplifier and separator V-11 ( 12AU7-

V-10 (12AT7) or V-13 (6SN7-GT). 

2. If tubes are O.K. check voltages, and associated cir-

cuits. 

3. AGC system inoperative. Check V-12 (6AU6) AGC 

tube and associated circuits. 

SIGNAL ON PICTURE TUBE GRID AND HORIZONTAL SYNC ONLY 

-If this condition is encountered, check: 

1. Vertical integrating network capacitors C-55, C-56, 

and C-57; and resistors R-56, R-57 and R-58. 

2. Vertical hold control R-60 defective. 

PICTURE STABLE BUT WITH POOR RESOLUTION - If the pic-

ture resolution is not up to standard, it may be caused by 

any of the following: 

1. Defective picture detector V-9A (6AL5) or video amp-

lifier V-10 ( 12AT7) and V-11 ( 12AU7). 

2. Open video peaking coil. Check all peaking coils L-9, 

L-10, L-11, L-12 and L-13 for continuity. Note that L-10 

and L-12 have shunting resistors. 

3. Leakage in V-11 ( 12AU7) grid capacitor C-90. If 

the above components are not found to be defective, 

check the following: 

1. Check all potentials in video circuits. 

2. Check picture tube grid circuit for poor or dirty con-

tact. 

3. Check adjustment of focus control R-81. It should be 

effective on either side of proper focus. 
a 

4. Check and realign, if necessary, the picture I-F and 

R-F circuits. 

PICTURE SMEAR: 

1. Normally, smear can be attributed to phase shift at 

the low frequency end of the video characteristic. 

This can be caused by improper values of resistors 

and capacitors in the video circuits. Check for grid 

current on video output tube V-11 ( 12AU7). 

2. This trouble can also originate at the transmitter. 

Check reception from another station. 

3. Check and realign, if necessary, the picture I-F and 

R-F circuits. 

PICTURE JITTER: 

1. If regular sections at left of the picture are displaced, 

replace the horizontal output tubes V-18 or V-21. 

2. Vertical instability may be due to loose connections 

or noise received with the signal. 

3. Horizontal instability may be due to unstable trans-

mitted sync or to noise. 

4. Check receiver AGC system for proper operation. 
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ALIGNMENT PROCEDURE 

TEST EQUIPMENT -To service this receiver properly, it is 
recommended that the following test equipment be avail-
able: 

R-F SWEEP GENERATOR meeting the following requirements: 
(a) Frequency ranges: 

18 to 30 mc, 10 mc sweep width 
40 to 90 mc, 10 mc sweep width 
170 to 225 mc, 10 mc sweep width 

(b) Output adjustable with at least . 1 volt maximum. 
(c) Output constant on all ranges. 
(d) Flat output in all attenuator positions. 

CATHODE-RAY OSCILLOSCOPE preferably one with a wide 
band vertical deflection and an input calibrating source. 

SIGNAL GENERATOR to provide the following frequencies: 

(Output on these ranges should be adjustable and at 
least . 1 volt maximum.) 

(a) Intermediate alignment frequencies: 

*17.0 
20.2 
22.7 

**24.1 
25.7 
27.7 
21.7 
4.5 

mc adjacent picture trap 
mc adjacent picture trap 
mc first picture I-F coil 
mc third picture I-F coil 
mc second picture I-F coil 
mc adjacent sound trap 
mc sound trap (takeoff) 
mc video trap 

* This frequency is not used in receivers with tbe turret 
type tuner. 

** If turret type tuner is used the frequency will be 
23.7 mc. 

(b) Radio frequencies: 

Channel 
Number 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Picture 

Carrier 
Freq. Mc. 

55.25 

61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205.25 

211.25 

Sound 
Carrier 

Freq. Mc. 

59.75 

65.75 

71.75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

209.75 

215.75 

HETERODYNE FREQUENCY METER with crystal calibrator if the 

signal generator is not crystal controlled. 

ELECTRONIC VOLTMETER and a high voltage probe for use 

with this meter to permit measurements up to 20 kilovolts. 

SERVICE PRECAUTIONS - To service the receiver remove the 

chassis from the cabinet. To do so, remove the knobs, the 

cabinet back, the antenna terminal board at rear of 

cabinet and the 5 chassis 

may be serviced with the 

vided the chassis is turned 

mounting bolts. The chassis 

picture tube in place pro-

on its side with the power 

transformer on the bottom. The weight of the chassis will 

be supported against the high voltage housing. 

CAUTION: Do not permit the kinescope second-anode 

lead to become shorted to the chassis. To do so will cause 

a considerable overload on the high voltage filter resistor 

R-79 on 12 1/2" receivers or R-97 on 16" receivers. 

Fig. 14-Tube layout- 16" Pix Tube Receivers 

1I-10 

PICTURE TUBE 

DANGER 
FRAGILE PICTURE TUBE IS 
DANGEROUS TO SERVICE. REFER 
SERVICING TO QUALIFIED SERVICEMAN. 

8B 2!8-GT 

••• 
••• 

swap Wan 
ASSEMBLY 

Fig. 15-Tube Layout- 12'/2" Pix Tube Receivers 

PICTURE TUBE 

DANGER 
FRAGILE GLASS PICTURE TUBE a 
DANGEROUS TO SERVICE. REFER 
SERVICING TO QUALIFIED SERVICEMAN. 

6AV6 

C.) 

6K6-GT 

6W4-GT 

1B3-GT 
V /5 

ALIGNMENT PROCEDURE PIX I-F 

T-1 
SOUND 

I-F 704 

4.5 

L-7 
.3 RD P/X. 

T-4 
20.2 Al-C----** 

(ADJ FOR 
MIN DC) 0 

L-24Aoa 
25.7 MC 

(ADJ. FOP 
MAX GAIN) 

21.7 MC. 
(ADJ. FOR 
MAX GAIN) 

L-5 
SOUND TAXE OFF 

SOUND DISC. COIL 

TRANS. 

L-1› Lei-> 
cavvevereR sr 
PLATE 7-RAP I-F GRID COIL 

NOT USED IN TURRE I' TYPE TUNER 

Le-e42 
CONVERTER 
PLATE COIL 

I' '4-3512 

Fig. 16. Top Chassis 

Video and Audio I-F Adjustments 

P/8 

MODELS 2D1088A, 
2D1089A 

V-3 
o 0. 
o o 

21.7 MC I I 
ADJ. FOR ZERO 
DC AT PIN .1 OF V-3 

T-7 
HORIZONTAL FREQUENCY ADJUSTMENT 
NOTE: 

USED ONLY IN 121" PICTURE TUBE RECE/VERS. 
2 

V.7 MC 
ADJ. FOR MAX. GAIN 

T-2 
SOUND 
DISC. 
TRANS. 

L-5 
SOUND 
TAKE OFF 
COIL 

T-1 
SOUND I - F TRANS. 

L-244  
2 ND PIX. I-F COIL 

L-7 
3 RD PIX. TRANS. 

REAR APRON T14 2541 

Fig. 17-Bottom Chassis 

Video and Audio I-F Adjustments 

A. CW Carrier into Converter Grid. 

VTVM with filter in lead of 

10 K ohms and 5000 uuf con-

nected to pic. det. load resis-

tor, (R-31) 4700 ohms, in 

series with peaking coil ( L-9) 

from Pin 7 of 6AL5. Input 

level shculd be such that output is less than 2 volts DC. 

FREQUENCY 

z 
Fig. 

10 K 

5000 vrvm 

T  

2519 

18- VTVM Connections 

ADJUST 

1. 20.2 Adjacent pix trap (T-4) - (3rd 

P-IF Cathode Coil) (above chas-

sis) for minimum dc at picture 

detector. 

2. 22.7 1st pix IF (L-5) (Sound Take-off 

Coil) primary (below chassis) for 

maximum dc at picture detector. 

3. 25.7 2nd pix IF (L-24) (top of chassis) 

for maximum dc at picture det. 
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ALIGNMENT PROCEDURE (continued) 

FREQUENCY 

4. 24.1 (Switch 

Type Tuner) 

23.7 (Turret 

Type Tuner) 

ADJUST 

3rd pix IF ( L-7) (below chassis) 

for maximum dc at picture de-

tector. 

5. 27.7 2nd pix IF ( L-24) transformer 

(below chassis) for minimum dc 

at picture detector. 

6. 21.7 Sound Take-off Coil (L-5) ( 1st 

picture IF) (top of coil) For mini-

mum dc at picture detector. 

7. 21.7 3rd pix IF (L-7) (top of can) ad-

just for minimum dc at picture 

detector. 

17 MC Converter plate trap coil (L-3) 

(2 volts required) for minimum dc at pic. detector. 

*Step 8 omitted in Receivers with turret type tuner. 

B. I-F Sweep Geherator into converter grid (through tube 
shield insulated from chassis) with markers at 21.7 MC, 
and 26.2 MC. 

Connect oscilloscope probe to plate of 1st I-F tube 
V-6 (Pin 5 of 6AG5). 

Ground A-G-C Line. 

5000 X TAL 
Mee. 

10 K.A. 

5000 MMF. 
l50.A. 100 KA 

2574 
•  

CABLE SH/ELDEO CABLE 

Fig. 19-Oscilloscope Connection 

SWITCH TYPE TUNERS 
Adjust converter plate coil (L-2) and 1st Pic. I-F grid 
coil (L-4) (top of chassis) to give the response shown 
below in figure 20. 

A slight re-adjustment of L-3 converter plate trap may 
be necessary. 

TURRET TYPE TUNERS 
Adjust converter plate coil ( L-2) to give response shown 
in dotted line in figure 20. 

C-

D. 

26.2 \ 

2570 

Fig. 20-Response Curve 

With same I-F sweep input, connect scope probe to 
second detector (junction of peaking coil (L-9) and 
4700 ohm resistor ( R-31) off Pin 7, 6AL5). Input should 
be adjusted to give 2 volt P to P output. 

Apply 3 V, bias (dc) to AGC line. (battery). 

10 KA-

2575 

SHIELDED CABLE 

5000 
MME. 

Fig. 21 - - Oscilloscope Connection 

SCOPE 

Observe overall I-F response, which should be as 
shown in Figure 22. Slight touch-up may be required. 

22.6 25.25 

22.4 26.2 

21.7 

50% 

2571 

Fig. 22-Overall Response Curve 

Sweep generator with balanced 300 ohm output into 

antenna for. each channel. Adjust fine tuning to receive 

sound and observe overall response at second detector 

as in C. above. 

If 26.2 marker is not at 50% point, a slight touch-up 

of 2nd Pix-IF transformer (L-24 on top of chassis) 

is required. 

If there is a noticeable peak near 23 MC, a slight 

touch-up of 1st Pix-IF transformer (L-5 sound take-off 

coil on bottom of chassis) is required. 

If the top of the curve is tilted, a slight re-adjustment 

of the 3rd Pix-IF transformer L-7 (bottom of chassis) 

may be necessary. 

AUDIO I-F 

With 21.7 CW Carrier into converter grid as in A., and 

VTVM connected to terminal "C" of sound discriminator 

transformer, adjust sound I-F transformer (T-1) pri. and 

sec., and pri. (top of can) of discriminator (T-2) for max. 

dc. Input should be adjusted for 2 volts out. 

Connect VTVM to Pin 1 of 6A1.5 discriminator and adjust 

secondary of discriminator (T-2) (bottom of can) for cross-

over. ( Zero voltage). 

VIDEO 

With 4.5 MC CW Carrier from a high impedance source, 

(10,000 ohms in series with generator), into grid of 1st 

video tube (Pin 7 of 6A1.5 second detector) and VTVM 

on picture tube grid, tune 4.5 MC trap L-8 (top of chassis) 

for minimum response. 

REPLACEMENT PARTS LIST 
16" PICTURE TUBE 

NOTICE: There is a model number label on the chassis. This label 

identifies the receiver as to chassis and issue letter. When ordering parts 

or writing, give ALL information on this label. 

C-1 1 
C-2 
C-3 
C-4 
C-7 
C-8 
C-12 
C-15 
C-26 
C-27 
C-28 
C-32 
C-33 47X519 1000 mmf Ceramic  
C-35 
C-46 
C-47 
C-48 
C-49 
C-50 
C-51 
C-66 
C-67 
C-88 
C-5 47X501 68 mmf Ceramic  
C-6 
C-19 
C-24 

47X445 270 mmf 
C-29 
C-34 
C-76 

C-9 
17 

47X507 5000 mmf 
C- í 

C-16 1 
C-56 } 865502 .005 mf 200 V Tubular  
C-57 I 

C-18 1 
C-41 
C-43 
C-53 
C-83 r D67503 .05 mf 400 V Tubular  
C-89 1 
C-90 I 
C-91 j 

CAPACITORS 

Molded Mica.. 

Ceramic  

C-20 1 
C-59 
C-72 j 

C-21 ) 
C-69 

C-22A1 
C-22B 
C-22C 

C-23 
C-25 
C-30 
C-31 
C-36 
C-37 
C-38 
C-39 
C-40 
C-42 
C-44 
C-45 

865103 

B65503 

45X375 

.01 mf 200 V 

.05 mf 200 V 

40 mf 
10 mf 
10 mf 

50 V 
450 V 
450 V 

Tubular  

Tubular  

Dry Electrolytic 

F65502 .005 mf 600 V 
Part of L-5 Sound Take-off Coi 
Port of L-24-2nd Pix Trans. 

47X565 47 mmf 500 V 
Part of L-7-3rd Pix Trans. 

47X562 5 mmf 500 V 
47X568 360 mmf 500 V 
47X563 43 mmf 500 V 
45X378 5 mf 25 V 
F65104 .1 mf 600 V 
D65104 .1 mf 400 V 
B65104 .1 mf 200 V 

Tubular  

Molded Mica   

Ceramic  
Molded Mica   
Ceramic  
Dry Electrolytic 
Tubular  
Tubular  
Tubular  

C-52 
Ç-84 865504 .5 mf 200 V Tubular  
C-93 

C-54 
C-55 
C-58 
C-61A 
C-61B 
C-60 
C-70 I 
C-62A 
C-628 
C-64 
C-65 
C-68 
C-81 J 
C-71 
C-73A 1 
C-73B 
C-73C 
C-75 
C-77 

47X569 1000 mmf 1000 V 
865202 .002 mf 200 V 
47X543 4700 mmf 

80 mf 450 V 
30 mf 450 V 

46X410 .01 mf 400 V 

45X376 80 mf 450 V 
30 mf 450 V 

F65203 .02 mf 600 V 
065254 .25 mf 400 V 

F67503 .05 mf 600 V 

45X376 

47X570 330 mmf 500 V 
40 mf 50 V 

45X375 10 mf 450 V Dry Electrolytic 
10 mf 450 V 

47X571 390 mmf 500 V Molded Mica 
17A261 40-370 mmf Trimmer  

Molded Mica.. 
Tubular  
Molded Mica  

Dry Electrolytic 

Molded Paper 

Dry Electrolytic 

Tubular  
Tubular  

Tubular  

Molded Mica   

MODE
SL ,D210
88A 

22D10
8 A  
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REPLACEMENT PARTS LIST Cont. 
16" PICTURE TUBE 

C-78 B65354 .35 mf 200 V Tubular  
C-79 47X572 3900 mmf 500 V Molded Mica  
C-80 47X574 12 mmf 2500 V Ceramic  
C-82 865254 .25 mf 200 V Tubular  

C-85 Part of Deflection Yoke 
C-86 47X560 500 mmf 20,000 V Hi-Voltage  
C-87 Part of Tuner Assembly 
C-94 45X379 30 mf 450 V Dry Electrolytic 

RESISTORS 
Ohms Watts 

R-1 1R-2 
R-3 
R-5 
R-8 885102 1 K 
R-24 
R-26 
R-27 
R-65 

R-4 B84820 82 

R-6 
R-17 
R-36 885474 470 K 
R-73 
R-89 

R-7 
R-23 
R-37 884223 22 K 
R-39 
R-56 
R-113 

R-9 
R-10 
R-33 
R-55 
R-61 884104 100 K 
R-70 
R-72 
R-109 
R-112 
R-11 
R-12 / 
R-106 f 
R-13 / 
R-44 1. 
R-14 B85106 
R-15 / 
R-35 1-
R-16 C84471 470 
R-18 D84102 1 K 
R-19 883470 47 
R-20 883822 8.2 K 

R-30 
R-43 
R-80 884222 2.2 K 
R-88 
R-108 

R-31 } 
R-74 B83472 4.7 K 
R-79  

R-32 
R-33 
R-34 
R-38 

B83562 5.6 K 
Port of L-10 

C83272 2.7 K 
B84333 33 K 

R-40 
R-45 
R-52 884105 1 Meg. 
R-62 
R-69 

R-41 

R-50 f 
R-42 884123 12 K 

R-46 1 
0.5 Carbon  R-94 } 884101 100 

R-95 

R-47 B84824 820 K 

R-48 884473 47 K 

R-49 Part of L-12 
R-51 C83392 3.9 K 
R-54 40X297 500 K 

R-57 1 
R-58 / B84822 8.2 K 
R-64 .1 

R-59 884155 1.5 Meg. 
R-60 40X298 1 Meg. 
R-63 40X293 2.5 Meg. 

R-66 / 
R-67 f 
R-68 885335 3.3 Meg. 
R-71 885475 4.7 Meg. 
R-75 884152 1.5 K 
R-76 885271 270 

R-77A 
0.5 Carbon  R-77B f 

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

43X239 Si 0.5 Wirewound  

884683 68 K 0.5 Carbon  

78X4 

885274 270 K 

1 Meg. ON-OFF Volume 
3 K Contrast 

10 Meg. 0.5 Carbon  

0.5 Carbon  

1.0 Carbon  
2.0 Carbon  
0.5 Carbon  
0.5 Carbon  

R-21 B83330 33 0.5 Carbon  
R-22 B83123 12 K 0.5 Carbon  
R-25 } 
R-28 

R-92 884151 150 0.5 Carbon  
R-93 

R-29 884331 330 0.5 Carbon  

883332 

884103 10 K 

3.3 K 

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

1.0 Carbon  
0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon 

0.5 Carbon 

1.0 Carbon  
Brightness Control 

0.5 Carbon  

0.5 Carbon  
Vertical Hold 

Height Control 

0.5 Carbon 

0.5 Carbon  
0.5 Carbon  
0.5 Carbon  
0.5 Carbon  

Part of Deflection Yoke 

R-78 43X251 3.9 0.5 Wirewound... 
R-81 40X302 6.5 K Focus Control  
R-82 43X245 500 10.0 Wirewound  
R-83 43X248 1 K 10.0 Wirewound  
R-84 43X247 10 K 5.0 Wirewound  
R-85 B84274 270 K 0.5 Carbon  
R-8+5 B84273 27 K 0.5 Carbon  

R-87 40X294 5 K Vertical Linearity 
R-90 / 
R-91 f 

R-96 43X253 22 K 5.0 Wirewound  
R-97 C85105 1 Meg. 1.0 Carbon  
R-98 C84103 10 K 1.0 Carbon  
R-99 C84183 18 K 1.0 Carbon  
R-100 D84104 100 K 2.0 Carbon  
R-101 C84562 5.6 K 1.0 Carbon  

R-102 ) 
R-103 1 C84220 22 1.0 Carbon  

R-107 Part of Tuner Assembly 
R-110 40X299 50 K Horizontal Hold 
R-111 885473 47 K 0.5 Carbon  
R-114 884425 2.2 Meg. 0.5 Carbon  

R-115 D84392 3900 2.0 Carbon  

D84221 220 2.0 Carbon  

L-1 1 
L-16 
L-17 r 
L-18 j 
L-2 
L-3 
1-4 
L-5 
L-6 
L-7 
L-8 
L-9 
L-10 
L-11 
L-12 

L-13 
L-14 
1,15 
L-19 
L-20 j 
L-21 
L-22 
L-23 
1-24 
L-25 
T-1 
T-2 
T-3 
T-4 
T-5 
T-6 
T-8 
T-9 

f 

12A490 
*25A1066 
*25A1074 
25A1070 
9A2080 
2A401 
3A428 
34443 
3A453 
3A303 
3A454 
13X772 
32X390 
32X401 
17X112 
4X1077 
8X217 
25X1667 
28X587 
25X1665 
25X1666 
20X1646 
28X578 

20X1558 

MODELS 2D1088A 
2D1089A 

REPLACEMENT PARTS LIST Cont. 
16" PICTURE TUBE 

TRANSFORMERS AND COILS 

942033 Filament Choke 

Part of Tuner (See Miscellaneous) 
9A2059 Converter Plate Trop   

9A2072 1st Pix 1.F. Grid Coil   
9A2076 Sound Take-Off Coil   
941979 Plate Choke   
942071 3rd Pix I-F Trans.   
942074 4.5 MC Trap   
942090 Peaking Coil   
9A2086 Peaking Coil   
9A2088 Peaking Coil   
942089 Peaking Coil   

9A2087 Peaking Coil   
52X88 Filter Choke   
9A2081 Focus Coil   

Part of 942080 Deflection Yoke 
Assembly 
(See Miscellaneous) 

942075 
9A2055 
9A2096 
9A1986 
942049 
51X146 
9A2073' 
53X302 
54X5 
51X147 
53X303 

12" 
R-F 
R-F 
R-F 
Dell 
Ion 
Tube Socket (Miniature) 
Tube Socket ( 12AT7)   
Tube Socket ( 12AU7) 
Tube Socket (Octal)   
Tube Socket ( H. V. Rectifier) 
Tube Socket ( Piz Tube)   
Tube Shield   
Tube Shield ( 12AT7)   
Pix Crystal   
Pix Mask   
Rubber Cushion 
Support Bracket 
Ground Spring 
Tube Mtg. Bracket (Right Hand)   
Tube Mounting Bracket ( Left Hand) 
Eyelet (Screwdriver Guide) 1   
Mounting Spring Mtg  
No. 10-32 x 1-3/4" Fillister 
Head Steel Machine Screw 1  

Wing Screw (Mtg. Def. Yoke)   

Horizontal Size Control   
2nd Pix I-F Trans.   
Horizontal Frequency   
Sound I-F Trans.   

Sound Disc. Trans.   
Audio Output Trans.   
Cathode Trop   
Power Trans.   
Vert. Oscillator Trans.   
Vertical Output Trans.   
High Voltage Trans.   

MISCELLANEOUS 
P. M. Speaker   
Tuner Assembly (Switch 
Tuner Assembly (Switch 
Tuner Assembly (Turret 
ection Yoke Assembly 
Trap Magnet   

Type)   
Type)   
Type)   

Mtg. rear of Piz Tube 

Focus Coil-

1 6XI33 Fuse ( 1 /4 Amp) 250 V   
11X145 Tube Insulator   
S- 14X19 Cabinet Back & Power Cord Assemb!y   
14X485 Ventilator Grille   
4X1065 Escutcheon (Channel Selector)   
4X1029 Escutcheon (Off-Volume and Contrast)   
104741 Knob (Channel Selector)   
10A742 Knob (Fine Tuning)   
10A752 Knob (Contrast)   
10A753 Knob (Off-Volume)   
4X1072 Front Panel Cover   
16X136 Tube Holder Bracket AssembIy   
16X137 Tube Cradle   1 • 
I 6X138 Strop Assembly   I Part of 16X136' 
16X139 Tube Clip   r Assembly 
16X140 Strop Mtg. Bracket Assembly j 

"Order by part number stamped on tuner. 

REPLACEMENT PARTS LIST 
12 1/2 " PICTURE TUBE 

NOTICE: There is a model number label on the chassis. This label 

identifies the receiver as to chassis and issue letter. When ordering ports 

or writing, give ALL information on this label. 

C-1 
C-2 
C-3 
C-4 
C-7 
C-8 
C-12 
C-15 
C-26 
C-27 
C-28 
C-32 
C-33 
C-35 
C-46 
C-47 
C-48 
C-49 
C-50 
C-51 
C-87 
C-5 
C-6 
C-19 1 
C-24 
C-29 
C-34 

CAPACITORS 

47X519 1000 mmf Ceram c  

47X501 68 mmf Ceramic  

47X445 270 mmf Molded Mica  
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C-9 / 
C-17 j 

C-16 1 
C-56 /. B65502 .005 mf 200 V 
C-57 J 
C-18 I 
C-21 I 
C-41 I 
C-43 D67503 .05 mf 400 V 

C-53 
C-91 

47X507 5000 mmf 

REPLACEMENT PARTS LIST Cont. 
12 1/2 " PICTURE TUBE 

C-20 
C-22A 1 
C-22B 
C-22C 
C-23 
C-25 
C-30 
C-31 
C-36 
C-37 
C-38 
C-39 
C-40 
C-42 
C-44 
C-45 
C-52 1 
C-82 
C-84 
C-92 
C-54 
C-55 
C-58 
C-59 / 
C-60 

C-614 / 
C-618 S 

C-624 / 
C-62B I 

C-634 
C-63B 
C-64 
C-65 
C-66 
C-67 
C-68 / 
C-80 
C-69 
C-70 
C-71 / 
C-79 
C-72 
C-734 1 
C-73B 
C-73C I 
C-74 
C-75 
C-76 
C-77 
C-83 
C-85 
C-86 
C-88 
C-90 
C-93 

865103 .01 mf 
40 mf 

45X375 10 mf 
10 mf 

F65502 .005 mf 
Part of L-5 Sound Take-Off 
Part of L-24-2nd Pix I-F 

47X565 47 mmf 500 V 
Part of , L-7-3rd Pix I-F 

47X562 5 mmf 500 V 
47X568 360 mmf 500 V 
47X563 43 mmf 
47X533 5 mmf 
D65104 .1 mf 
F65104 .1 mf 
865104 .1 mf 

Ceramic  

Tubular  

Tubular  

200 V Tubular  
50 V 

450 V Dry Electrolytic 
450 V 
600 V Tubular  

Coil 

Molded Mica 

Ceramic 
Molded Mica .   

500 V Ceramic  
1500 V Molded Mica   
400 V Tubular  
600 V Tubular  
200 V Tubular  

1365504 .5 mf 200 V Tubular  

47X569 
865202 
47X543 

46X410 

45X376 

45X376 

174260 

1000 mmf 
.002 mf 
4700 mmf 

.01 mf 

80 mf 
30 mf 

80 mf 
30 mf 

40-370 mmf 
10-160 mmf 

F65303 .03 mf 600 V Tubular  
D65254 .25 mf 400 V Tubular  
47X526 100 mmf SOO V Molded Mica  
47X564 180 mmf 500 V Molded Mico.   

F67503 .05 mf 600 V Tubular  

F67202 .002 mf 600 V Tubular  
45X378 5 mf 100 V Dry Electrolytic 

865254 .25 mf 200 V Tubular  

865203 .02 mf MO V Tubular  

40 mf 50 V 
45X375 10 mf 450 V Dry Electrolytic 

10 mf 450 V 
47X573 220 mmf SOO V Molded Mica   
1364103 .01 mf 200 V Tubular  
47X567 1600 mmf 500 V Molded Mica   
47X566 680 mmf 500 V Molded Mica   
47X56d 500 mmf 20,000 V Hi Voltage   

Part of Deflection Yoke Assembly 
47X574 12 mmf 2500 V Ceramic  

Part of Tuner Assembly 
865503 .05 mf 200 V Tubular  
45X379 30 mf 450 V Dry Electrolytic 

1000 V Molded Mica   
200 V Tubular  

Molded Mica   

200 V Molded Paper 

450 V 
450 V 

450 V 
450 V 

Dry Electrolytic 

Dry Electrolytic 

Dual Trimmer. 

RESISTORS 

Ohms Watts 

R-1 
R-2 
R-3 
R-5 
R-8 884102 1000 
R-24 
R-26 
R-27 
R-4 884820 82 
R-6 1 
R-17 ) 885474 470 K 
R-100 I 

R-7 1 
R-23 I 
R-37 I B84223 22 K 
R-39 1 
R-56 
R-93 

R-9 
R-10 
R-11 

R-12 I 
R-47 }. 884683 68 K • 
R-71 j 

R-13 / 1 Meg, 
R-44 S 3 K 

R-14 1185106 
k-15 885274 
R-16 C84471 
R-18 D84102 
R-19 883470 
R-20 B83822 
R-21 E83330 
R-22 883123 
R-25 I 
R-28 884151 150 
R-95 j 

R-29 / 
R-65 .r 

R-30 
R-43 884222 2200 
R-74 I  

R-31 883472 4700 
R-32 C84562 5600 
R-33 Part of 
R-34 C83272 2700 
R-35 1 
R-69 
R-88 884154 150 K 
R-89 
R-36  

R-75 r. 
R-38 884333 33 K 
R-40 1 
R-45 
R-52 884105 1 Meg. 
R-62  

R-67 
R-94 j 
R-41 / 
R-50 S 
R-42 C84223 22 K 
R-46 884101 100 
R48 ) 

r 

B84104 100 K 

43X239 5.1 

78X4 

10 Meg. 
270 K 
470 
1000 
47 
8.2 K 
33 
12 K 

B84331 330 

884824 

884103 

820 K 

10 K 

883473 47 K 

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Wirewound. 

0.5 Carbon 

ON-OFF Volume 
Contrast Control 

0.5 Carbon  
0.5 Carbon  
1.0 Carbon  
2.0 Carbon  
0.5 Carbon  
0.5 Carbon  
0.5 Carbon  
0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon... 

0.5 Carbon .... 
1.0 Carbon . 

L-10 Peaking Coil 
1.0 Carbon... 

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

1.0 Carbon  
0.5 Carbon  

0.5 Carbon  

R-49 

R-51 
R-53 1 
R-55 
R-61 
R-54 
R-57 1 
R-58 I 
R-64 I 
R-86 r 
R-92 I 
R-102 .1 
R-59 
R-60 
R-63 
R-66 
R-68 
R-70 
R-73 
R-76 / 
R-97 r 

R-774 / 
R-77B { 

R-78 43X249 1.0 0.5 Wirewound.. . 
R-79 C85105 1 meg. 1.0 Carbon  

R-80 084681 680 2.0 Carbon  
R-81 40X295 6.5 K Focus Control 
R-82 43X245 500 10.0 Wirewound. . 
R-83 43X246 1500 10.0 Wirewound.   
R-84 43X247 10 K 5.0 Wirewound.   
R-85 1384564 560 K 0.5 Carbon  
R-87 40X294 5 K Vertical Linearity 
R-90 883104 100 K 0.5 Carbon  
R-91 884275 2.7 meg. 0.5 Carbon  
R-96 C84820 82 1.0 Carbon  
R-98 C84183 18 K 1.0 Carbon  
R-99 884563 56 K 0.5 Carbon  
R-101 B83562 5.6 K 0.5 Carbon ....   
R-103 43X252 3.3 K 5.0 Wirewound 
R-104 Part of Tuner Assembly 
R-110 40X292 50 K Horizontal Hold Control 
R-111 885224 220 K 0.5 Carbon  

REPLACEMENT PARTS LIST Cont. 
121/2 " PICTURE TUBE 

Part of L-12 Peaking Coil 
C83392 

885104 100 K 

40X290 500 K 

3.9 K 0.5 

B84822 8.2 K 

884155 
40X291 
40X293 
884681 
885335 
884823 
E184124 

1.5 Meg 
1 meg. 
2.5 meg. 
680 
3.3 meg 
82 K 
120 K 

D84103 10 K 

0.5 

Carbon  

Carbon 

Brightness Control 

0.5 Carbon  

03 Carbon  
Vertical Hold Control 

Height Control 
0.5 Carbon  
0.5 Carbon  
0.5 Carbon  
0.5 Carbon  

2.0 Carbon  

Part of Deflection Yoke 

TRANSFORMERS AND COILS 

L-16 
L-17 942033 Filament Choke 
L-18 

L-2 
L-3 942059 Converter Plate Trap   
L-4 942072 1st Pix I-F Grid Coil   
L-5 942076 Sound Take-Off Coil   
L-6 941979 Plate Choke   
1.-7 942071 3rd Pix I-F Trans.   
1-8 942074 4.5 M.C. Trap   
L-9 942090 Peaking Coil   
L-10 942086 Peaking Coil   
L-11 9,42088 Peaking Coil   
L-12 942089 Peaking Coil   
L-13 942087 Peaking Coil   

Part of Tuner (See Miscellaneous) 

L-1 4 52X88 Filter Choke   
L-15 942083 Focus Coil   
L-19 I 

L-20 I Part of 942069 Deflection Yoke Assembly 
L-21 I (See Miscellaneous) 
L-22 I 
L-23 941976 Horizontal Size Control   
L-24 942055 2nd Pix I-F Coil   

T-1 941986 Sound I-F Trans.   
T-2 942049 Sound Disc Trans.   
T-3 51X146 Audio Output Trans.   
T-4 942073 Cathode Trop . 
I-5 53X298 Power Trans.   
T-6 54X5 Vertical Osc. Trans.   

T-7 942057 Synchro Guide Trans.   
T-8 51X147 Vertical Output Trans.   
T-9 53X301 High Voltage Trans.   

MISCELLANEOUS 

124490 12'' P. M. Speaker   
*2541062 R-F Tuner Assembly (Switch Type) 
*2541075 R-F Tuner Assembly (Switch Type) 
942069 Deflection Yoke Assembly   
24382 Ion Trap Magnet   
34428 Tube Socket (Miniature)   
34443 Tube Socket ( 12477)   
34453 Tube Socket ( 124U7)   
34303 Tube Socket (Octal)   
34454 Tube Socket ( H. V. Rectifier) 
13X751 Tube Socket   
32X390 Tube Shield   
32X401 Tube Shield ( 12477)   
17X104 Pix Crystal   
4X1076 Pix Mask   
8X213 Rubber Cushion   
25X1654 Support Bracket   
28X579 Ground Spring   
S-25X53 Tube Strap & Mtg. Bracket Assembly   
4X1063 Screen Escutcheon   
25X1658 Tube Mtg. Bracket ( Right Hand)   
25X1659 Tube Mtg. Bracket ( Left Hand)   
20X1646 Eyelet (Screwdriver Guide) 1 Mtg. 

28X578 Mounting Spring   Focus 
No. 10-32 x 1-3/4" Fillister r Coil 
Head Steel Machine Screw .1 

20X1558 Wing Screw (Mtg. Def. Yoke)   
16X133 Fuse ( 1/4 Amp.) 250 V   
S-1.4X20 Cabinet Back & Power Cord Assembly 
14X485 Ventilator Grille   
4X1065 Escutcheon (Channel Selector) ... 
4X1029 Escutcheon (Off-Volume & Contrast)   
10.4741 Knob (Channel Selector)   
104742 Knob ( Fine Tuning) . 
104752 Knob (Contrast) .... 
1 04753 Knob (Off-Volume)   
4X1072 Front Panel Cover   
64314 Anode Connector   

*Order by part number stamped on tuner 

MODELS 2D1088A, 
2D1082A  
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MODELS 2D1O-8-ge 

R 

2 

C-4 

L-3 

C-5 
68.r 

CONVERTER-
PLATE TRAP 

rot, OF 
C•I ANr ITERINAL 

• e:> L-2 
:c. 

R-107 I 

snel ON DACI, 

I- 150V C2 I  
1000 I 

.1).• 10 

R.3 

ALL RESISTANCE 
VALUES IN OHMS. 
K• 1003 

ALL CAPACITANCE 
VALUES LESS THAN 
1.0 IN MF. AND ABOVE 
1.0 IN MME., UNLESS 
OTHERWISE NOTED. 

COIL RESISTANCE 
VALUES LESS THAN 
I 0 OHM. ARE NOT 
SHOWN. 

IN SOME RECEIVERS 
TERMINALS ON THE 
TRANSFORMERS ARE 
MARKED NUMERICALLY 
INSTEAD OF 
ALPHABETICALLY. 

ON- OFF 
sorIrc. 

.I.GC 

o 
di ANN 

o 
(An, 

R-P UNIT 

TO P.O 

3V 

R-101 
5.6 K 

C-46 
1000 

V i3A 65N7 -GT 
PHASE VER r. 

SPLI T TER OSC.. 
R-56 V-138 

T-6 GR 

VERT. OSC. 
TRANS.! 

o 
R-57 R-58 C-58 I 9_ 
8.2 K 8.2 K 4700 1 

L-4 
1ST PIX 
I-F MD COIL 

C-6 
270 

C-24 
V-6 

6 AG5 
1 ST PIE I-F 

V-1 V-2 

68416 6AU6 T-2 
1ST SOUND I-F SOUND LIMITER SOUND DISC. 

TRANS. 

270 

re; 

lc 

4150V 

T-1 
SOUND I-F 
_TRANS. 

1000 5K 

V-7 

6AGS 
2 ND PIE. I-F 

V 9A 

6AL5 
PIX. DE T. 

R-6 
470 K 

C-29 
270 

R-7 
22 K 

.150 V 

V 8 

6AG5 
.1 RD PIX.I-F 

R-23 

C4R-72.250 C-30 22 K 56 

8.215 R-22 
-24 12 K L-5 L 

2ND PIN. 

C-33 
SOUND 

100° COIL NDOFF rii3.?1 CI0.2070 I-F COIIL 

"Ái T-4 

-88  

C-31-74.. ..e . IcArnopE 
; 

C108080 ier ''t91 c' 1 TRAP 
1.____ e J 

C- IS 
1000 

 II 

C 34 
210 ' 

L-6 

PLATE 
  CHORE 

V-3 

6AL5 
SOUND DISC 

T T R- II 
y 5.1 

R-9 
10015 

L-7 
RD PIX. TRANS. 

150 
R-28 R-30 

R-29 
2.2 K 

330 
 IVMAA/• N. .150V 

C-94.6 C-35 
30 MF. T 1000 
450 V 

68 K 

C-37 L-9 
5 10.6n 

390 MU. H. 
GREEN DOT 

R- 3I 
4.7 K 

V-4 

8AV6 
1ST AUDIO 

C- I9 
210 

18 

R- I3 
1 MEG. C-20 

SOUND .01 

VOLUME 
CONTROL 

ON- Off 
SWITCH 

L-8 
TRAP 

4 233 V 

R-113 

22 15 

C-22A 

40 
MF. 
50v 

C- RI 
.05; 

P-14 
10 MEG. 

C-40 
5 

1.1F. 

. L-11 R-38 
C' 73n 3315 

95 MU. H. 196 MU.H. 
rector/ oor SLOE DOT 

.150 V 

R-34 2.715 

V C-48 V-7 V-8 v-9 A & B 
6605 Tim 4 6AG5 BAGS 6AL5 R- I12 C-52 

3 4 L-16 3 L-17 4 3 L-18 4 3 
100 K " I 
d 3V 

C-47 C-49 C-50 C- 5I y y 
1000 T 1000 1000 1000T 

R-65 IK R 66 3.3 6 V-22 6AL5 7-8 VERT. OUTPUT 
 '5°v NORIZ. PHASE DISC. TRANS. I L-19 L-20 1 

R 88 BLUE r ---- --
, GROIN I 

!< I i 
DI liC- MF. 

A 

1̂1 ' 560 
1000 .0 <I i éc Is, 

R-67 C-66 le --, 1.._ 
....50V 

C-65 0.25 

C-64 
C-55 C-56 C-57 R-59 R-62 02 

T.002 1.005 7 .005 1.5 1.0 

7-5 1  MEG. MEG. R-64 3-3 

R-68 

POWER L V 02 3 4 8.2 K  MEG.Réér 5Y3 -GT R-60 

R-63 
VERT. MEG. 2.5 MEG C-59  RED HOLD 

C-60 L-
T 

L-14 
FILTER C-61V C-62A 
cfriogE eoT ROME 

4501, 

450V 6.103 2.26 

R-102 22 

37" R.II5 39K 

L-15 
FOCUS COIL 

NEIONT 
CONTROL 

R-82 Z-"' R-83 
MW IR 

C-62 B 
R 8i 30 
6 5 A 
FOCUS T450 V MF. 

CONTROL 

V-16 

5U4 -G 
L.V.RECT 

.150V 

• C-61B 
30 
ME. 
450 v 

C 68 
.04 

R-14 
4.7 IS 

R 87 
5K 
VERT 
LIN. 
CONT. 

L-25 
NORIZ. R-65 
FREQ. 270 K 

R I" 100K 

V-12 6AU6 
A.O.C. 

V- IS 

1B3 -GT 
N. V. RECT. 

C-69 
1.05 

C72 R-116 
.01 27 tt 

e V-17 R 1 755K 

63N7 -GT 
NORIZ. 0.6C. 

R 79 C-79 

V- I4 

6K6 -GT 
VERT OUTPUT 

6BC16 -GT V 21 
HORIZONTAL 
OUTPUT   

GREEN SL Ato 

1 VERT. 
'DEFLECTION 
COIL 

V-18 

615C16 -GT 
HORIZONTAL OUTPUT 

150 150 

R-94 R-95 
VINV-e-eNte-i 
100 100 

C-78 R-90 R 91 
C 35 220 220 

V-5 

6K6 -GT 
AUDIO OUTPUT 

0255V 

R-17 
41015 

TO R., 

R- I6 
470 

A'.114 
2.2 MEG. 

70 R-F 

Ill 
47 K 

255 V 

7-3 
N AUDIO OUTPUT 

TRANS. 

• 

-rC-22 B 
10 NE. 

450V 

R-47 
R-42 820 15 
12 K R-43 Viso ve‘14,1%/v V-

2.2 K 
C-421ejimm,  

V-I0A 12AT7vioe 
1ST VIDEO SYNC. 
AMP. AMP 

R-40 R- 4I 
I MEG. 10K 

R-44 R-46 
3 K 100 

CONTRAST 
CONTROL 

R-45 
1 MEG. 

12AU7 
VIDEO V-11 A 
OUTPUT 
SYNC. V I1B 

SEPARATOR 

.255 V 

R-36 
470 K C-93 

R-F AGC. 

T-9 
NORIZ. 
OUTPUT 11 
N.V. TRANS 

tfoez. SIZE 

V 9B 

6AL5 
D.C. RESTORER 

V 

R- 5I 
3.9 K 

R 50 

L-12 

183 MU.H 
REO DOT 

C-44 

R 48 L-13 0.1 

47 15 5.6n 
125 MU. H. 

  WHITE vor 

COATING 

GLASS 

R-52 
1 MEG. 

C-45 
0.1 

ORIGHTNES 
CONTROL 

.150V 

R-54 
500 K 

R-55 
100 K 

II 

\\N 712.5 RI 

V - 20 
PICTURE TUBE 

NORIZ. DEFLECTION COIL 

Rto 

VI9 

6Y44 -GT 
DAMPER 

RfO•OLACK 

C-851 
56 

L-22 

714 - 2556 A 

3 

A
l
d
a
n
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M
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I
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R- I 1000 
I K 

C-2 
1000 

R-2 
116 

C-4 
1000 

ALL RESISTANCE VALUES 
IN OHMS. 6•1000 

ALL CAPACITANCE 
VALUES LESS THAN 1.0 
IN MF. AND ABOVE 1.0 IN 

UNLE SS 
OTHERWISE NOTED. 

COIL RESISTANCE 
VALUES LESS THAN 
1.0 OHM, ARE NOT SHOWN. 

IN SOME RECEIVERS 
TERMINALS ON THE 
TRANSFORMERS ARE 
MARKED NUMERICALLY 
INSTEAD OF 
ALPHABETICALLY. 

C-5 
68 

11-67r- 1"e ANT 

6.0 c 

o 
80.4,6« 

R-F UNIT 

70 17-F A.G.C. 

L-23 NOT USED IN SOME RECEIVERS. 

SLA 

ON• OFF 
SWITCH 

L-3 
CONVERTER 
PLATE TRAP L-4 

1ST PIX 
I-f ORID 
COIL . e 

TOP OF 
TCANIINAt. 

I STRIP ON 
ON RACK 

.150 V 

h1C -3 

o 
St ANN 

I 000 

6.3V 

R- I01 
5.6 

C-46 
1000 

R-67 

I MEG. 

V-136 65N7-GT 
SYNC. VERT. 
OUTPUT 

R 56 V-I3B 
22 K 

T -6 
VERT. OSC. r 

TRANS. < 
18 

R-57 R-56 C-58 1 c4 
8.2 6 8.26 4700 1 

C-55 C•56 C-51 
T.002 T .005 T 005 

T-5 VI 
A„ POWER TRANS. 5U4-G 

REc T. 
VERT. 
MOLD 

C•60 
.01 

FILTER C-616 
CHOKE go 

MF. 
dsop, 

R-6I 

.C-6 
270 

R-42 R-47 V-6 

6AG5 
1 ST PIX. I-F 

HEIONT 
CONTROL 

0 J9OP L- I5 R-82 *e'" R-83 
FOCUS COIL too 1.5 K 

C 62A R C 62 80 R 80 -8I 6.5 K  4..p. 30 
MF. 'FOCUS MF. 

4.50 v 680 CONTROL 4501 

WAVE FORM 

C 6IB 
30 
MF. 

V-I 

6BA6 
1ST SOUND I-F 

C-24 
270 

C-25 
47 
R-20 
8.2 L-5 T 

SOUND 
TAKE OFF 
COIL 

T-1 
SOUND I-F 
TRANS. 

C-8 
1000 

V-7 

6AG5 
IND P/X. I-F 

V-2 

6AU6 
SOUND LIMITER 

R-6 - 7 
470 K 22 6 

C28 
270 

C-30 
56 

e 15C 

8 

6AG5 
J RD P/ X. I-F 

R-22 L-24 tnt 
END PIX. 
I-F CO,IL 

TRAP 
ICATNODE 

147 k.9.  

v 8 
6 AG5 
2 

C-49 C•50 
1000 Two() t000 
R-65 R-66 

1501 v 6 K6-GT 
330 680 VERT. OUTPUT 

R-14 

C 65 0.25 

/501. 

R-69 
150 K R-70 82 

R-71 R- I10 R-73 
68 K 501( 1206 

HORIZ. 
HOLD 

R 87 
2.2 6 5 

65N7-GT V- 17 
NORIZ. OSC. 
SYNCHRO 

GUIDE 

C-74 220 

T-2 
SOUND JISC 

TRAMS. 

R e - C 
III T 1000 

V-3 

6AL5 
SOUND DISC. 

" 

R 9 
loon 

L-7 
.1 RD PIX. TRANS. 

r-
(.34 C 36 
i70 1 

.,S0 ,.-
C-35•  

.±. 1000 

68 6 

V-99 

6 AL5 
P/X. DE r. 

L-9 
106, 

390 MU. IC 
GREC. DOT 

I - 1 

.50 1. 

C 638 

7 
NORIZ. 
DRIVE 

GREEN-804C 

6AV6 
1ST AUDIO 

270 

18 

R-13 
1 MEG. C 20 

SOUND .01 
VOLUME 
CONTROL 

ON- OFF 
, SWITCH 

JE-38 

C-226 
40 
UF 
50 

C 

.05 ;R- I4 
10 MEG. 

,5G L-8 
TRAP 

R- IO2 

I 8.2 

C-39 R 32 

v-15 

1B3-GT 
H. V. RECT. 

VERT. 
DEFLECTION 
COIL 

V 18 

6BG6-G 
HORIZONTAL OUTPUT 

C-80 

R-96 
82 

R-35 
1506 C-53 

.05 

226 

V-5 

6K6-GT 
AUDIO OUTPUT 

R105 
47K 

R-17 

T-3 
AUDIO OUTPUT 
TRANS. 

C 421 

V-106 12ATT v-ioe 
1ST VIDEO SYNC. 
AMP AMP 

IC -22B 
10 Mr. 

• 450 T 

-18 
410116 IR 

R-43 0150 
2.2 IC 

R-44 R-46 

CONTRAST 
.41 . 05 CONTROL 

R-39 I TE 9C. 
22 N los 

*275* 

6816 

R-50 Ç-43 

12AUT 
VIDEO !, A 
OUTPUT 
SYNC. V-08 

SEPARATOR 

V-12 6AU6 
A.O.C. 

01501 

R-37 0275 V 

226 

R-111 
220 6 R-36 

820 K C-54 
1000 

R-79 

R-78 I MEG 
1.0 1--1c-nc 

• . OUF. 
4501 

T-9 
HORIZ. 
OUTPUTS 
N. Y TRANS. 

I 

'11  

R-91 I  106 e I • 
NOR/S. SIZE CON T. 

IJL I  
_C-82 05 

R-103 3.36 
0390 YNA-,..,N,1 

V 96 

6AL5 
D.C. RESTORER 

1.i'75 V 

R- 5I 
3.9 6 

10 K 06 

ÇA L-12 

183 MU. 
R0000 

C-66 
. 100 

L-13 
125 610.6. 
kerelre cor 

COATING 

GLASS 

R-52 
I MEG 

C-45 
0.1 

rlaNTNESS 
CONTROL 

1 

V-20 
PICTURE TUBE* 

NOR Z. DEFLECTION COIL 
PEO 

R-98 
1 

18 K I.  IC -85 

R;lI 56 
4-19 1 

R-99 D AMPER64- 

2 

Gi 1 I'LL . -221  
56 16 

1 
R- .̂ 0 

a r nr I 

7
 4I0e:4111 . 84 ee-rjr-scAL__-_____I 

-..--- eon 

112 2548A 

R-54 
500 K 

R 55 
100 K 

f 
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MODEL 2D1088B 

REPLACEMENT PARTS LIST 

MODEL 2010888 ( 12 1-2" PIX TUBE) 

PICTVRE TUBE 

DANGER 
0,411, IS 

...... ro ...ICE.   
IIIIVICIM• 01/41./1,0 

12AT 7 

11 

TUBE LAYOUT 

SUPPLEMENTARY MANUAL 

All service information applicable to the issue "B" series of 

Model 2D1088 is contained in Service Manual No. 69X2092 and 

this Supplementary Service Manual. 

The differences between issue "A" and "B" series receivers are 

as follows: 

1. A 6AL5 horizontal Phase Discriminator Tube (V-22, see 

illustration) was added to the circuit to improve receiver 

performance. 

2. The synchro-guide transformer (T-7) was removed and re-

placed with a horizontal frequency coil (L-25). 

3. Because of various electrical changes that have been made 

in the receiver, it was necessary to include in this supplement 

a complete parts list and a schematic diagram. 

When ordering parts, for the issue " B" receivers, use the 

part numbers listed in this Supplementary Manual. 

4. For test patterns, alignment procedure and other service 

information, refer to Manual No. 69X2092 and use all data 

pertaining to the 16" picture tube receiver. 

12 1/2 " MODEL 2D10888 

NOTICE: There is a model number label an the chassis. This label identifies the «receiver os 
to chassis and issue letter. When ordering parts or writing, give complete model number. 

Ref. No. Port No. Description 

C-1 
C-2 
C-3 
C-4 
C 7 
C-8 
C-12 
C-15 
C-26 
C-27 
C-28 
C-32 
C-33 
C-35 
C-46 
C-47 
C-48 
C-49 
C 50 
C-51 
C-66 
C-67 
C-88 
C-5 
C-6 
C-19 
C-24 
C-29 
C-34 
C-76 

C-9 
C-17 
C-16 
C-56 
C-57 
C-70 
C-18 
C-53 
C-20 
C-72 
C-21 
C-41 
C-43 
C-69 
C-83 
C-90 
C-91 
C-22A I 
C-22B 
C-22C 
C-23 
C-25 
C-30 
C-3I 
C-36 
C-37 
C-28 
C-39 
C-40 
C-42 
C-44 
C-45 

C-52 
C-82 
C-84 
C-93 
C-54 
C-55 

CAPACITORS 

47X519 1000 mmf Ceramic  

47X501 68 mmf Ceramic   

47X445 270 mmf Molded Mica   

47X507 5000 mmf Ceramic   

B65502 .005 mf 230 V Tubular   

B64503 .05 mf 200 V Tubular   

864103 .01 mf 

067503 .05 mf 

200 V Tubular  

400 V Tubular   

40 mf 50 V 
45X375 10 mf 450 V Dry Electrolytic   

10 mf 450 V 
F65502 .005 mf 600 V Tubular   

Part of L-5 Sound Take-Off Coil 
Part cf 1-24-2nd Pix I- F Coil 

47X565 47 mmf 500 V Molded Mica   
Part of L-7-3rd Pix I-F Coil 

47X562 5 mmf 500 V Ceramic   
47X568 360 mmf 500 V Molded Mica   
47X563 43 mm i" 500 V Ceramic   
45X378 5 mf 100 V Dry Electrolytic   
065104 .1 mf 400 V Tubular   
F65104 .1 mf 600 V Tubular  
B65104 .1 mf 200 V Tubular   

865504 .5 mf 200 V Tubular   

47X569 1000 mmf 1000 V Molded Mica   
B65202 .002 mf 200 V Tubular  

Ref. No. Port No. Description 

C-58 47X543 4700 mmf Molded Mica   
C-59 1 
C-60 1 
C-61Aj 80 mf 450 V 
C-6113 1 30 mf 450 V 
C-62A 1 80 mf 450 V 

45X376 
C-62B 30 mf 450 V 
C-64 F65303 .03 mf 

065254 
C-78 1 
C-68 / 
C-81 1 
C-71 47X570 330 mmf 500 V Molded Mica   
C-73A I 40 mf 50 V 
C-73B 45X375 10 mf 450 V Dry Electrolytic   
C-73C 10 mf 450 V 
C-75 47X571 390 mmf 500 V Molded Mica   
C-77 I7A261 40-370 mmf Trimmer  
C-79 47X572 3900 mmf 500 V Molded Mica   
C-80 47X574 12 mmf 2500 V Ceramic   
C-85 Part of Deflection Coil 
C-86 47X560 500 mmf 20,000 V 
C-87 Part of Tuner Assembly 
C-94 45X379 30 mf 450 V Dry Electrolytic   

R-1 
R-2 
R-3 
R 5 
R 8 
R-24 
R-26 
R-27 
R-65 
R-4 
R-6 1 
R-17 1, 
R-73 1 
R-100 I 
R-7 
R-23 
R-37 
R-39 
R-56 
R-9 
R-10 
R-70 
R 72 
R-11 
R-12 1 
R-106 
R-13 1 
R-44 1 
R-14 
R-15 
R-85 1 
R-16 C84471 470 1.0 Carbon 
R-18 D84102 1000 2.0 Carbon  
R-19 883470 47 0.5 Carbon  
R-20 883822 8.2 K 0.5 Carbon  
R-21 1183330 33 0.5 Carbon  
R-22 883123 12 K 0.5 Carbon 
R-25 1 
R-28 
R-93 

46X410 .01 mf 200 V Molded Paper   

45X376 Dry Electrolytic 

Dry Electrolytic   

600 V Tubular   

.25 mf 400 V Tubular   

F67503 .05 mf 600 V Tubular   

RESISTORS 

Ohms Watts 

B84102 1000 0.5 Carbon  

884820 82 0.5 Carbon 

885474 470 K 0.5 Carbon 

B84223 22 K 0.5 Carbon 

1384104 100 K 0.5 Carbon   

43X329 5.1 

P84683 E8 K 

0.5 Wirewound  

0.5 Carbon   

78X4 1 meg. On-Off Volume 
3 K Contrast   

B85106 10 meg. 0.5 Carbon   

685274 270 K 0.5 Carbon 

B84151 150 0.5 Carbon   

Al
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REPLACEMENT PARTS LIST (Continued) 

12 1/2 " MODEL 2D1088B 

Ref. No. Part No. Description 

RESISTORS-Cont. 
Ohms Watts 

R-29 1184331 330 0.5 Carbon   
R-30 

R-43 884222 2200 0.5 Carbon   
R-88 

883472 4.7 K 0.5 Carbon   R-79 f 
R-32 C84562 5600 1.0 Carbon   
R-33 Part of L-10 
R-34 C83272 2700 1.0 Carbon   
R-35 884154 150 K 0.5 Carbon   
R-38 B84333 33 K 0.5 Carbon   
R-40 1 
R-45 I 
R-52 1 
R-62 r B84105 1 meg. 0.5 Carbon   
R-69 1 
R-89 1 

884103 10 K 0.5 Carbon   R-50 .1 

R-42 884123 12 K 0,5 Carbon   
R-46 B84101 100 0.5 Carbon   

B84824 820 K 0.5 Carbon   R-95 1 

R-48 884473 47 K 0.5 Carbon   
R-49 Part of L-12 

R-51 C83392 3.9 K 1.0 Carbon   
R-53 

R-61 

-55 R .I. 
885104 100 K 0.5 Carbon   

R-54 40X290 500 K Brightness Control 
R-57 1 

R-58 )- 884822 8.2 K 0.5 Carbon   
R-64 1 

R-59 684155 1.5 meg. 0.5 Carbon   
R-60 40X291 1 meg. Vertical Hold 
R-63 40X293 2.5 meg. Height Control 
R-66 43X252 3.3 K 0.5 Wirewound   

R-112 
883332 3.3 K 0.5 Carbon   

) 

R-68 B85335 3.3 meg. 0.5 Carbon   
R-71 B85475 4.7 meg. 0.5 Carbon   
R-74 C84223 22 K 1.0 Carbon   
R-75 884152 1500 0.5 Carbon   

R-76  R-113J/  D84103 10 K 2.0 Carbon   

R-77A 1 
R-77B j 

R-78 43X249 1.0 0.5 Wirewound  
12-81 40X295 6.5 K Focus Coil  
R-82 43X245 500 10.0 V/irewound  
R-83 43X246 1500 10.0 Wirewound  
R-84 43X247 10 K 5.0 Wirewound  
R-86 884273 27 K 0.5 Carbon  
R-87 40X294 5 K Vertical Linearity 
R-92 C85820 82 1.0 Carbon   
R-94 885224 220 K 0.5 Carbon   
R-97 C84105 1 meg. 1.0 Carbon   
R-98 C84183 18 K 1.0 Carbon   
R-99 B84563 56 K 0.5 Carbon   
R-101 883562 5.6 K 0.5 Carbon   
R-107 Part of Tuner Assembly 
R-108 D8468.1 680 2.0 Carbon   
R-109 883104 100 K 0.5 Carbon   
R-110 40X292 50 K Hor. Hold Control 
R-111 B85473 47 K 0.5 Carbon   

L-16 I 
L-17 
118 J 

Part of Deflection Coil 

TRANSFORMERS AND COILS 

9A2033 Filament Choke   

Ref. No. Part No. Description 

TRANSFORMER AND COILS-Cont. 
L-2 Part of Tuner Assembly 
L-3 9A2059 Converter Plate Trap   
L-4 9A2072 1st I.F. Grid Coil   
L-5 9A2076 Sound Take-Off Coil   
L-6 9A1979 Plate Choke   
L-7 9A2071 3rd Pix Trans.   
L 8 9A2074 4.5 M.C. Trap   
L S 9A2090 Peaking Coil   
L-10 9A2086 Peaking Coil   
L-11 9A2088 Peaking Coil   
L-12 9A2089 Peaking Coil   
L-13 9A2087 Peaking Coil   
L 14 52X88 Filter Choke   
L-15 9A2107 Focus Coil   
L-19 1 

L-20 Part of 9A2069 Deflection Coil 
L-21 I (See Miscellaneous) 
L-22 
L-23 9A1976 Horizontal Size Control   
L-24 9A2055 2nd Pix I.F. Coil   
L-25 9A2096 Horizontal Frequency   
T-1 9A1986 Sound I-F Trans.   
T-2 9A2049 Sound Disc. Trans.   
T-3 51X146 Audio Output Tram..   
T-4 9A2073 Cathode Trap   
T-5 53X298 Power Trans.   
1.6 54X5 Vert. Osc. Trans.   

T-8 51X147 Vert. Output Trans.   
T-9 53X307 Horiz. Output Trans.   

MISCELLANEOUS 

12A490 12" P.M. Speaker   
25A1071 R-F Tuner Assembly (Turret Type)   
25A1075 R-F Tuner Assembly (Switch Type)   
9A2069 Deflection Yoke Assembly   
2A382 Ion Trap Magnet   

3A428 Tube Socket (miniature)   
3A455 Tube Socket ( 12AU7-12AT7)   
3A303 Tube Socket (Octal)   
3A454 Tube Socket ( H.V. Rectifier)   
13X751 Tube Socket ( Pix. Tube)   
32X390 Tube Shield   
32X401 Tube Shield ( 12AT7)   
17X104 Pix Crystal   
4X1076 Pix Mask   
8X218 Rubber Cushion   
25X1654 Support Bracket (Mtg. Rear of Tube)   
28X589 Ground Spring   

S-25X60 Tube Strap & Mtg. Bracket Assembly   
25X1658 Tube Mtg. Bracket ( Front Right)   
25X1659 Tube Mtg. Bracket ( Front Left)   
20X1646 Eyelet (Screwdriver Guide) .... 1 Mtg.   
28X578 Mounting Spring   l Focus 

No. 10-32x1 3/4 " Fillister t Coil 
Head Steel-Machine Screw 

20X1558 Wing Screw (Mtg. Def. Yoke)   
16X147 Fuse ( 1/4 Amp.)   
S- 14X20 Cabinet Back & Power Cord Assembly   
14X485 Ventilator Grille   
4X1065 Escutcheon (Channel Selector)   
4X1029 Escutcheon (Off-Volume & Contrast)   
10A741 Knob (Channel Selector)   
10A742 Knob (Fine Tuning)   
10A752 Knob (Contrast)   
10A753 Knob (Off-Volume)   
4X1072 Front Panel Cover   
6A314 Anode Connector   

MODEL 2D1089B ( 16" PIX TUBE) 
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SUPPLEMENTARY MANUAL 

Model 2D1089B is similar to Model 2DI089A except for 

minor mechanical and electrical changes. Because of these 

changes, it was necessary to include in this supplementary 

service manual a complete parts list and a schematic dia-

gram. For test patterns, alignment procedure and other 

service information, refer to Manual 69X2092 and use all 

data pertaining to the 16" picture tube receiver. 

NOTE: When ordering parts for the issue "B" receivers, 
use the part numbers listed in this Supplementary Service 
Manual. 

TUBE COMPLEMENT 

Symbol Type Function 

6.16 R-F Osc. & Mixer 

6AG5 R-F Amplifier 

V1  6BA6 1st Sound I-F 

V2  6AU6 Sound Limiter 

V3  6A15 Sound Discriminator 

V4 6AV6 or 6AT6 1st Audio 

V5  6AQ5 Audio Output 

V6  6AG5 1st Pix I-F Amp. 

V7  6AG5 2nd Pix I-F Amp. 

V8  6AG5 3rd Pix I-F Amp. 

V9 A & B. .  6A15 Picture Det. and D. C. 
Restorer 

VIO A & B 12A17 1st Video Amp. and 
1st Sync Amp. 

VII A & B 12AU7 Video Output and Sync 
Separator 

V12 6AU6 Automatic Gain Cohtrol 

V13 A & B 6SN7-GT Phase Splitter & Vert. Osc. 

V14 6S4 or 6AQ5 

V15 1X2 

V17 6SN7-GT 

V18 6BG6-G 

V19 6W4-GT 

V20 16GP4 

V22 6AL5 

V23 5U4GT 

Vertical Output 

High Voltage Rectifier 

Horizontal Osc. 

Horizontal Output 

Damper 

Picture Tube 161‘ Round 

Horizontal Phase Disc. 

Low' Voltage Rectifier 

MODELS 2D1088B 
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REPLACEMENT PARTS LIST 
16" MODEL 2D10898 

NOTICE: There is a model number label on the chassis. This label identifies the receiver as 
to chassis and issue letter. When ordering parts or writing, give complete model number. 

Ref. No. Part No. Description 

CAPACITORS 

C-7 
C-8 
C-12 
C-15 
C-26 
C•27 
C-28 
C-32 
C-33 
C-35 47X519 1000 mmf 
C-46 
C-47 
C-48 
C-49 
C-50 
C-51 
C-66 
C-67 
C-88 
C-95 
C-9 
C-17 
C-16 / 
C-70 I 
C-18 
C-69 1 
C-19 
C-24 
C-29 
C-34 
C-75 
C-20 
C-72 
C-21A 1 
C-21B 
C•21C 
C-22A I 
C-22B 
C-22C I 
C-23 
C-25 
C-30 
C-31 
C-36 
C-37 
C-38 
C-39 
C-40 
C-41 
C-43 
C-82 
C-83 
C-90 
C-91 
C-42 
C-99 
C-44 
C-45 
C-53 
C-52 
C-93 

C-54 
C-55A 
c-55B ' 
C-55C I 
C-58 

Ceramic  

47X507 5000 mmf Ceramic  

B65502 .005 mf 200 V. Tubular  

865503 .05 mf 200 V. Tubular  

47X445 270 mmf 

B65103 .01 mf 

Molded Mica.. 

200 V. Tubular  

Part of 76X5 

(See Miscellaneous) 
40 mf 50 V. 

45X375 40 mf 50 V. Dry Electrolytic 
10 mf 450 V. 

F65502 .005 mf 600 V. Tubular  

Port of L-5 ( Sound Take-Off Coil) 
Port of L-24 ( 2nd Pix. I-F Coil) 

47X565 47 mmf 500 V. Molded Mica  
Part of 1-7 

47X562 5 mmf 
47X568 360 mmf 
47X563 43 mmf 
45X378 5 mf 

500 V. Ceramic  
500 V. Molded Mica  
500 V. Ceramic  
25 V. Dry Electrolytic 

D67503 .05 mf 400 V. Tubular  

D65104 mf 400 V. Tubular  

F65104 mf 600 V. Tubular  

865104 . 1 mf 200 V. Tubular  

.1 

.1 

B65504 .5 mf 200.V. Tubular  

47X569 1000 mmf 1000 V. Molded Mica  

Part of 76X7 

(See Miscellaneous) 
47X543 4700 mmf Molded Mica.. 

Ref. No. Port No. Description 

C-59 / 
C-60 
C-61A 
C-61B 
C-62A 
C-62B 
C-64 
C-65 
C-68 / 
C-78 I 
C-71 
C-73A 
C-73B 

C-76 
C-77 
C-79 
C-81 / 
C-84 
C-85 
C-86 
C-96 
C-98 

46X410 

45X376 

45X376 

.01 mf 

80 mf 
30 mf 
80 mf 450 V. 
30 mf 450 V. Dry Electrolytic 

F65503 .05 mf 600 V. Tubular  

D65254 .25 mf 400 V. Tubular. 

400 V. Molded Paper 

450 V. 
Dry Electrolytic 

450 V. 

F67503 .05 mf 600 V. Tubular  

47X570 330 mmf 
40 mf 
30 mf 

390 mmf 
40-370 mmf 
3900 mmf 

865254 .25 mf 

45X380 

47X571 
17A261 
47X572 

47X539 
47X560 
D65303 
45X382 

R-4 1184820 
R-5 
R-8 
R-24 
R-26 B84102 
R-27 
R-35 
R-65 
R-68 
R-6 1 
R-36 I 
R-73 1. 885474 
R-94 I 
R-112 I 
R-113 I 
R-7 1 
R-23 1 884223 
R-37 I 
R-39 I 
R-9 
R-10 I 
R-70 1. B84104 
R-72 I 
R-109 I 
R-114 
R-11 43X239 
R-12 / 
R-106 Ç 
R-13 ./ 
R-44 
R-14 B85106 
R- 15A 
R- 15B 
R-16 B85473 
R-18 1 
R-57 D84102 
R-108 
R-19 B83470 
R-20 883822 

B84683 

78X4 

500 V. Molded Mica.. 
50 V. 

Dry Electrolytic 
450 V. 

500 V. Molded Mica. 
Trimmer  

500 V. Molded Mica   

200 V. Tubular 

56 mmf 1000 V. 
500 mmf 20,000 V. 
.03 mf 400 V. 
20 mf 400 V. 

RESISTORS 

Molded Mica.. 
Hi-Voltage ... 
Tubular  
Dry Electrolytic 

Ohms Watts 

82 0.5 Carbon  

1000 0.5 Carbon  

470 K 0.5 Carbon  

22 K 0.5 Carbon  

100 K 0.5 Carbon  

5.1 0.5 Wirewound 

68 K 0.5 Carbon  

1 meg. Off-On Volume 
3 K Contrast   
10 meg. 0.5 Carbon  
Part of 76X5 
(See Miscellaneous) 
47 K 0.5 Carbcn  

1000 2.0 Carbon  

47 0.5 Carbon  
8.2 K 0.5 Carbon  

16" MODEL 2D108911 

Ref. No. Port No. Description 

RESISTORS-Cont. 
Ohms Watts 

R-21 B83330 33 0.5 Carbon 

R-22 883123 12 K 0.5 Carbon  
R.25 I 
R-28 B84151 150 0.5 Carbon  

R-91 I 
R-29 B84331 330 
R-30 / 
R-43 
R-31 / 
R-79 S 
R-32 C84562 5600 1.0 Carbon  

R-33 Part of L-10 Peaking Coil 
R-34 C83272 2700 1.0 Carbon  
R-38 884333 33 K 0.5 Carbon  

R-40 1. 
R-45 
R-52 B84105 1 meg. 0.5 Carbon  
R-59  

R-69 I 
R-89 l 
R-41 

B84103 10 K 0.5 Carbon  
R-50 
R-42 B84123 12 K 0.5 Carbon  
R-46 B84101 100 0.5 Carbon  

R-47 
884824 820 K 0.5 Carbon  

R-95 
R-48 B84473 47 K 0.5 Carbon  
R-49 Part of L-12 Peaking Coil 

R-51 C83392 3.9 K 1.0 Carbon  
R-53 1 
R-55 1- 885104 100 K 0.5 Carbon  

R-61 
R-54 40X290 500 K Brightness Control 

R-56A 1 
R-56B Part of 76X7 
R-56C I (See Miscellaneous) 
R-60 40X291 1.5 meg. Vertical Hold 
R-62 1384155 1.5 meg. 0.5 Carbon  
R-63 40X293 2.5 meg. Height Control 

R-103 
884472 4.7 K 0.5 Carbon  

I 
R-66 / 
R-67 S 
R-71 885475 4.7 meg. 0.5 Carbon  
R-74 C83223 22 K 1.0 Carbon  

R-75 1184152 1500 0.5 Carbon  
R-76 D84682 6.8 K 2.0 Carbon  

R-77A 884561 560 0.5 Carbon  
R-77B 
R-78 43X238 3.3 0.5 Wirewound 
R-81 40X304 6.5 K Focus Control  
R-82 43X245 500 10.0 Wirewound 
R-83 43X246 1500 10.0 Wirewound 
R-84 43X247 10 K 5.0 Wirewound 
R-85 884274 270 K 0.5 Carbon  
R-86 884273 27 K 0.5 Carbon  
R-87 40X294 5 K Vertical Linearity 
R-88 884821 820 0.5 Carbon  
R-90 884185 1.8 meg. 0.5 Carbon  
R-92 43X247 10 K 5.0 Wirewound. 
R-93 D84151 150 2.0 Carbon  
R-97 C85105 1 meg. 1.0 Carbon  
R-101 883103 10 K 0.5 Carbon  

R-110 40X292 50 K Horizontal Hold 
R-111 C84391 390 1.0 Carbon  

L-5 
L-6 
L-7 

884222 

883472 

883332 

2200 

4.7 K 

3.3 K 

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon 

TRANSFORMERS AND COILS 

9A2076 Sound Take-Off Coil   
9A1979 Plate Choke   
9A2071 3rd Pix Trans.   

MODEL 2D1089B 

Ref. No. Part No. Description 

TRANSFORMER AND COILS-Cont. 
L-8 9A2074 4.5 Mc Trap   
L-9 9A2090 Peaking Coil 

1-10 9A2086 Peaking Coil   
L-11 9A2088 Peaking Coil   
1.12 9A2089 Peaking Coil 

1.13 9A2087 Peaking Coil 

L-14 52X88 Filter Choke   
L-15 9A2147 Focus Control   

L-16 
1-17 9A2033 R. F. Choke 

L-18 
L-19 
L-20 
L-21 
L-22 
L-23 9A1976 Horizontal Size 
L-24 9A2055 2nd Pin I-F Coil   

L-25 9A2096 Horizontal Freq. 
L-26 9A2111 Horizontal Linearity • • ......... 

T-1 9A1986 Sound IF Trans. 
T-2 9A2049 Sound Disc. Trans.   
T-3 51X150 Audio Output Trans.   
T-4 9A2073 Cathode Trap   
T-5 53X308 Power Trans. 
T-6 54X5 Vert. Osc. Trans. 
T-8 51X149 Vertical Output Trans.   
T-9 53X315 Horizontal Output H. V. Trans.   

12A490 
25A1071 
9A2149 
2A401 
4X1029 
4X1065 
4X1102 
10A741 
10A742 
10A752 
10A753 
4X1093 
17X126 
4X1097 
6A315 
3A457 
3A428 
3A455 
3A303 
3A456 
32X390 
32X401 
13X772 
16X147 
76X5 
76X7 
20X1646 

28%578 

Part of 9A2149 Deflection Coil 

(See Miscellaneous/ 

MISCELLANEOUS 

12'' P. M. Speaker   
R-F Tuner Assembly 
Deflection Yoke Assembly   

Ion Trap Magnet   
Escutcheon ( Off-Volume 8. Contrast) ... 
Escutcheon (Channel Se .e.ctor)   
Escutcheon (Control Panel)   
Knob (Channel Selector)   

Knob ( Fine Tuning)   
Knob (On-Off Volume)   

Knob (Contrast)   
Pin Mask   
Pix Crystal   
Pix Tube Mtg. Ring   
Anode Connector   
Tube Socket ( H.V. Rectifier)   
Tube Socket (Miniature)   
Tube Socket ( 12AT7-12AU7)   
Tube Socket (Octal)   
Tube Socket ( 6AQ5)   
Tube Shield   
Tube Shield ( 12AT7)   
Tube Socket ( Pix Tube)   

Fuse (' 4 Amp.)   
Multiple Resistor-Capacitor Combination   
Multiple Resistor-Capacitor Combination   
Eyelet (Screwdriver Guide) 
Mounting Spring I Mtg.   
No. 10-32x1 34 Fillister Hd. Focus 
Steel Machine Screw. l Coil   

20X1652 Wing Screw (Mtg. Def. Yoke)   
28X587 Ground Spring   

14X485 Ventilator Grille   
S- 14X24 Cabinet Back Assembly   
S-25X65 Tube Mtg. Strap Assembly   
25X1722 Pix Tube Ring Mtg. Bracket 

(left Front)   

25X1721 Pix Tube Ring Mtg. Bracket 
(Right Front)   

25X1724 Pix Tube Mtg. Bracket 
(Rear of Pix Tube)   

8X217 Mounting Cushion (Mtg. Pix Tube)   
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ALL RESISTANCE VALUES IN OHMS. 
1141000 

121/2" MODEL 2D10888 

C•5 
?PLATE TRAP 1--4 68 .E 1ST PIS 

GRID COIL 

2 CONVERTER 

I I J,______ / C-6 
.46,7' •e• rop OF 270 
I re. L-2 

r-. 

1 *row..44 1 37111P OM *Apr R-107 I  
1 

•"', 4C 5. K 1 4-876 1 
5tH 10 1 

ALL CAPACITANCE VALUES LESS THAN 1.0 IN MF AND ABOVE 1.0 IN MMF UNLESS OTHERWISE NOTED COIL RESISTANCE VALUES LESS THAN 10 OHM, ARE NOT SHOWN IN SOME RECEIVERS TERMINALS ON THE TRANSFORMERS ARE MARKED NUMERICALLY INSTEAD OF ALPHABETICALLY 

•1301, 

C-3 1000 
0 3 V 

R-101 5.6 6, 
C-46 
10001 

V-6 
6AG5 1 ST PIS. I-F 

R-19 47 

INFEA.00• 

T-ST 
POWER 
TRANS. 

v-136 65N7-GT 
PHASE VERT. 

SPL Ir TER OSC. „ R-56 v-138 - 22 K 

C-60 /-
oi 
L-14 

FILTER C-6IA C- 62A 

R-57 R-58 8.2 K 8.2 
T-6 

VERT OSC.!-
TRANS.' ,r; 

1.-C 58 153 4700 I 

CHORE  ell• ,F  
430 V Y 

390 

VERT. 
HOLD 

R 59 1 5 MEG. R-60 MEG. R- 6I 
T V- 23 OOK 

5U4-G 
L. V. RECT. 

L-15 
FOCUS COIL 

•». 

V-6 6605 4 

R 24 
1 It 

C 26 100096 R-26 -11-,IV 
 eM/So•-• C-48 

V.1 
6BA6 

1ST SOUND I-F 

C-24 270 C-25 47 R-20 8.26 
L-5 
SOUND 
TARE OFF 
COIL IC-88 

1000 

1.-1 
SOUND I-F 

C•8 
1000 

V-7 
2 ND PIX. I-F 

1150V 3.9 K 

V-2 

6AU6 T-2 
SOUND LIMITER SOUND DISC. 

- 
O 

L_ 

R-6 470 K 

C-29 270 
L-24 1R2- 2K2 
2 ND PAX. 
I-F COIL C-331" 

" T-4 I"° 4 c-31,1_ %"•=. I CATHODE 
TRAP I_ ____ _ If _i 

R•7 22 K 

V-8 
6AG5 
RD PIX.I-F 

L-16 iooc 

V-7 6.605 4 A 3 C-47 C-49 
1000 

 C-67 
1000 

'50 \f22 6AL5 
HORIZ. PHASE DISC. 

47 12 MEG. C 2 R-86 .01 2711 

R 28 

R-87 5 K 
VERT 
LIN. 
CONT R•62 

1.0 MEG. R-64 MEG. 8 2 K 
HEIGHT 
CONTROL 

R-82 #1'" R-83 500 1.516 • C-628 R-81 30 680 FOCUS 7430 6.5 11 MF. 
CONTROL 

+150V 

C-618. 30 
•30V 

R-19 C-79 

C-15 
1000 

 C34 270 / 
L-6 I 
PLATE 

•  CHORE L_ 

V-3 
6AL5 

SOUND DISC. 

R-9 
10011 

L-7 
2 RD PIX. TRANS. 

150 IR-30 
C•35 
2.2 K L 

41•••501, -10 
• 5 
•4000* 007 a...1 
95 MO H. 4045 

V 9A 
6AL5 
PIS. DE T. 

L-9 5 10.66 390 MU. H 
GREEN 007 R- 3I 4.7K 

V-4 
6AV6 

1ST AUDIO 

C- I9 

C 18 
R-I3 1 MEG.  C-20 47K SOUND C-9I R- 1I1 .01 .05 
VOLUME 
CONTROL R- 14 10 MEG. 
ON- OFF 

y SWITCH 

L-8 
TRAP 

J-38 360e: 

ino 430 V R-34 2.7K 

6K6-GT 
VERT OUTPUT 

v9A18 6AL5 4A3 
1--17fir- ii=a)- 1 

I'll ¿ O 

P•F 
A.0 C R-35 C 52 150 K 0.5 r 

L-I1 7.36 196 MU H 
BLUE 007 

VERT. 
! DEFLECTION 
COIL 

+273V R-42 12 IL 

8K - GT 
vd 

AUDIO OUTPUT R-16 470 

0/75 V R•17 470K 

T-3 
4545050 OUTPUT 
TRANS. 

C-22 10 MF. 
450 V 

R-43 +COIF 
2.2 K C-421 01 V-I0A 12AT7v-me R-44 R-46 

1ST VIDEO srsc. 36 100 
AMP. AMP CalI  05 R-40 R-41 1 MEG. 1011 

.05 220 K 

CONTRAST 
CONTROL R-45 I MEG 

R-18 I K 
+273V 

R-47 820K 

12AU7 
VIDEO V IIA 
OUTPUT SYNC.V 118 
SEPARATOR V- I2 6AU6 

A C 

+150 v R-37 • 275 V 22 K 
R-95 C 54."' C-83 1000 .05 

V- IS 

1B3 - GT 
N.V RECT. 

v-19 
61.14-GT 
DAMPER 

L-25 
HORIZ. R-85 
FREQ. 270 K 109 100K 270 R- I10 C-75 R 75 V-17 I 5K 50 K 3901 NOR/S. 

DRIVE 
6SN7-GT HORIZ. 
HORIZ. OSC. HOLD 

R-89 1 MEG. 150 
C-78 0.25 R-92 82 

V-98 
6AL5 

D.C. RESTORER 

#2 73 V R-5I R-50 43 

C-44  
0.1 

L-13 5.66 125 MU H. 
85/ITO oce 

COATING 
GLASS 

+130V R-52 I MEG. C-45 
0.1 

Immonwr. 11 

V-20 
PICTURE TUBE 

013-2586 

54 500 K 
111/11IITNESS 
CONTROL R-55 
100 K 

•11 NV 
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¡NOTE: For additional Service Data, 
See Model D2014.7 

TELEVISION 
SPECIFICATIONS 

Sensitivity at the Antenna 
Video-100 microvolts 
Audio-100 microvolts 

Power Supply Rating 
115 volts, 50-60 cycles, AC 
235 watts. 

Audio Power Output Rating 
Undistorted-3 watts 
Maximum-41/2  watts 

Speaker 
10" PM 
3.2 ohm voice coil impedance 

Picture Size 
70 square inches 

Antenna Impedance 
Requirements 
Balanced 300-ohm 

Dimensions 
Chassis-16"x 16"x 21/2" 

Tube Complement 

6AG5, RF-Amplifier 
6J6, Oscillator-Converter 
6AU6's, (4) IF-Amplifier 
6AL5, Detector, DC Restorer 
and Sync Separator 

12AU7, Video Amplifier 
65L7, Sync-Amplifier 

A.G.C. Amplifier 
6AU6, Sound IF-Amplifier 
618, Audio Detector and Amp. 
6K6, Audio Output 
6SN7, Vertical Multivibrator 
6AL5, AFC-Discriminator 
6SN7, Horizontal Multivibrator 
6696, Pulse Amplifier 
6W4, Damper 
1X2, High Voltage Rectifier 
5U4, Low Voltage Rectifier 
10BP4, Picture Tube 

GENERAL DESCRIPTION 

The Model 10AXF44 is a combination television, AM-FM radio, and a 45 RPM 
record changer. 

The Television set is a 20-tube, AC operated, direct view, 10-inch television 
receiver and features complete coverage of all 12 television channels, automatic 
gain control, automatic frequency control, intercarrier sound system, permanent 
magnet focused and magnetically deflected picture tube. 

On the back of the cabinet is a safety interlock to prevent dangerous electrical 
shock. As an added safety measure, a fuse is located in the high voltage power sup-
ply to protect the set in case of overloading. 

Tube Layout 

OPERATION OF THE TELEVISION 

FUNCTIONS OF THE CONTROLS 

All the controls normally used in tuning in a program 
—both picture and sound—are located on the front of 

the receiver. On the rear of the set are several controls 
which are pre-set at the factory and may need slight 

readjustment at the time of installation. After instal-
lation, they should not be adjusted further, unless re-

quired by replacement or aging of tubes, variations in 
power-line voltage, or other external conditions. The 
function of each of the controls is described below. 

OPERATOR'S CONTROLS 

Volume-Off — Turns set on or off and adjusts sound 
volume. 

Contrast—Varies contrast between light and dark por-
tions of picture. 

Brightness—Controls brilliance of picture. 

V. Hold—Stops pictures from moving up or down. 

H. Hold—Stops pictures from moving left or right. 

Station Selector Knob—Tunes set to desired channel 
(station). May be turned in either direction. 

Model 10AXF44 actually requires only three controls 

when tuning in. a program. The three controls, off-on-

volume, contrast and station selector are located on 

the front of the receiver. The three other controls on 

the front of the set: brightness, horizontal hold, and 

vertical hold, need only be adjusted periodically. The 

six operator's controls are shown below: 

vOL,RI BR, 4 

t-.1 0 0 ',Cb t2 

SUITION 

SELECTOR 

Three of the seven serviceman's controls: focus, hori-

zontal centering, and vertical centering, are located on 

the picture tube assembly. The remaining four controls, 

vertical linearity, vertical size, horizontal size, and 

coarse horizontal hold are located on the rear of the 

set. ( See tube layout). 

SERVICEMAN'S CONTROLS 

Vert. Lin.—Provides vertical distribution of picture. 

Vert. Size — Changes size of picture vertically. Does 
not affect horizontal size. 

Horiz. Size—Changes size of picture horizontally. Does 
not affect vertical size. 

Focus—Focuses picture on face of picture tube. 

H. Centering—Moves entire picture horizontally. 

V. Centering—Moves entire picture vertically. 

DEFLECTION 
YOKE 

RED WIRE 
---FROMSUHFeIHYVOLTAGE «'.. 

VERTICAL 
CENTERING 

ION TRAP 

HORIZONTAL 
CENTERING 

FOCUSING 

2279 -2 

Picture Tube Assembly 

TUNING PROCEDURE 

1. Turn the VOLUME control clockwise to turn the set 
on. Allow one-half minute for the set to .. arm up. 

2. Rotate the Station Selector knob to the desired 
channel. 

3. Turn the CONTRAST control fully counter-clockwise. 

4. Turn the BRIGHTNESS control fully clockwise, and 
then turn it slowly counter-clockwise until the picture 

tube just becomes dark. For any particular installation 

this adjustment of the BRIGHTNESS control need be 

made only the first time the set is used, unless required 
by replacement of tubes. 

5. Adjust the CONTRAST control until the proper con-
trast between blacks and whites is obtained. 

6. Adjust the VOLUME control for the desired sound 
level. 

7. When switching from one station to another, it may 
be necessary to readjust the CONTRAST control. 

ADJUSTMENT OF 

STATION SELECTOR 

The station selector of your television set has been 
partially pre-set at the factory, but readjustment of the 
settings may have to be made at the time of the initial 
installation. This should be done by the serviceman. 

If at a later time a new station comes on the air, or if 

the receiver is moved to a locality where other stations 

can be received, adjust the stati6n selector in the fol-
lowing manner. 

1. Turn the set on. Allow the set to warm up for 20 
minutes. 

2. Turn the contrast control approximately two-thirds 
of the way toward its full clockwise position. 

3. Turn the volume control approximately to its mid-
position. 

4. Set the station selector knob to the desired channel. 

5. Grasp the station escutcheon at the upper right 
edge and slowly push down until the hole above the 

station selector knob appears. 

6. Insert a screwdriver into the hole ( see illustration). 
Turn the screw slowly counter-clockwise ( and then clock-
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wise, if necessary) until maximum sound is heard. This 
may require several turns 
Turn up the volume con-

trol if necessary. ( Do not 

at any time turn the screw 
in either direction more 

than 3 revolutions. Do 
not force it if turning 
becomes difficult as the 
screw has then reached 

in one direction or the other. 

, PUSH ESCUTCHEON 
4 DOWN 

ANTENNA 

For those who use separate Hi and Low Band an-
tennae, with two lead-in cables, connect the Hi-Band 
leads to the two top terminals marked Hi-Band, con-

nect the Lo-Band leads to the two bottom terminals, 

marked Lo-Band. See fig. 4, sketch A. 

2. For those who use a combined Hi-Lo Band antenna, 

better known as a "All Wave Antenna" with one 
lead-in cable, connect as shown in fig. 4, sketch B. 

3. In some cases due to location or environment of the 

Receiving antennae, better results can be had by 
connecting the lead-in as shown in fig. 4, sketch C. 

4. An alternate arrangement for those who receive from 
Hi-Band stations only ( Channels 7 thru 13), the All 

the end of its travel in that direction and its direction 
should be reversed.) 

7. When the sound is at maximum, the picture will ap-
pear on the screen but "sound bars" ( dark horizontal 
bars of varying width) will be seen traveling vertically 

from bottom to top across the picture. With the screw-
driver, turn the station selector screw counter-clockwise 

only far enough to remove the sound bars from the 
picture. 

8. Push the station escutcheon back into place. 

CONNECTIONS 

Wave Antenna lead-in may be connected to the two 

top terminals marked Hi-Band, with no strap or con-

nection to the Lo-Band terminais. 

5. Use the arrangement which gives the most satisfac-
tory results. 

HIGH BAND 
TERMINALS 

,OW BAND 
TERMINALS A 

300 ohm TWIN LEAD 

/' ' 

eâire, 
WIRE ett» 

JUMPER 

Alternate Antenna Connections 

CAUTION!: 9,000 volts on all pins of the 1X2 high voltage rectifier. DO NOT 

MEASURE this voltage unless a high range voltmeter is used. 

WARNING!: Do not tamper with or attempt to defeat the purpose of the safety 

interlock. 

FUSE: To replace the fuse in the high voltage power supply, lift off the high volt-

age shield, remove the old fuse, and replace with the same type 1/4 ampere fuse. 

TELEvESION IIEPLACEABLE PARTS LIST 

Ref. Symbol Part No. Description Ref. Symbol Part No. Description 

C3 
C4-30-31-32 
C5-12-15-
17-21-33 
C6 
C7-8-14-16-
26-29 

C9-10 
C11 
C13 
C18-22-25-28 

Capacitors 
A-8G-13962 Ceramic, .005 mfd 
C-8G-16045 Ceramic, 220 mmf, 20% 
C-8G-13201 Ceramic, 1000 mmf 

C-8G-17305 Ceramic, 12 mmf, 10% 
B-201-15142 Trimmer capacitor 

A-8G-12495-7 Ceramic, .5 mmf 
A-8G-12495-3 Ceramic, 1.5 mmf 
C-8G-11893 Ceramic, 4 mmf, ±¼ mmf 
C-8G-11891 Ceramic, 51 mmf, 5% 

TUNER 

C19-20 
C23 
C24-27 

A-8G-12495-4 
C-8G-15737 
C-8G-15224 

R1 C-981-60 
R4 C-981-86 
R5 C-981-48 
126 C-981-13 
R7-9 C-981-71 
R8-11 C-961-74 
R10 C-981-54 
R12-13 C-981-38 

Ceramic, 2.2 mmf 
Ceramic, 2.5 mmf, 20% 
Ceramic, 7 mmf, ± 1/2  mmf 

Resistors 
680 ohms, 1/2  watt, 10% 
100,000 ohms, 1/2  watt, 10% 
68 ohms, 1/2  watt, 10% 
1000 ohms, 1/2  watt, 20% 
5600 ohms, 1/2  watt, 10% 
10,000 ohms, 1/2  watt, 10% 
220 ohms, 1/2  watt, 10% 
10 ohms, 1/2  watt, 10% 

Chokes. Transformers, Coils 
L1-2 B-201-17143 Antenne transformer assembly 
(Incl. C1-2 
R2-3) 

L3 A- 16A-17128 
L4-6-8 8-13E-17140 

L5-7 B-13E-12046 
L9 B- 13D-12155 

A-51A-15715 
A-51A-17162 
A-51A-17161 
A- 51A-17513 
A- 15C-10717 
A-2M-16276 
A-2M-15504 
A-2H-11494 
A-49A-15977 
C-5M-15487 
A-49A-15837 

R.F. choke 
High band coils, Osc., RF pri., 
RF sec. 
Low band coils, RF pri., RF sec. 
Low band coil, oscillator 

Miscellaneous 
Iron core, for L5 
Iron core, for L6 
Iron core, for L7 
Iron core, for L4-8-9 
Tube socket, 7- prong, miniature 
Core mounting clip 
Leaf spring 
Tube shield 
Coil spring 
Treadle bar, bakelite 
Detent spring 

MAIN CHASSIS 

Capacitors 
C34-74-75-82 A-8G-13962 
C35-37-38-40- C-8G-13201 
41 -42-44-45-
46-47-49-50-
51-54-57-

C36 C-8F3-8 
C39-43-48 C-8F3-109 
C55 C-8G-12166 
C56 C-8G-13909 
C61 -A-B-C-D A-8C-17844 

C62 C-8D-17268 
C63 C-8G-13201 
C64-66 C-8D-17270 
C65 
C67-113 C-8D-10760 
C68 C-8D-10813 
C70 C-8D-10771 
C71 C-8F6-125 
C72-105 C-8D-17785 
C73 A-8G-12495-5 
C76 C-8D-17958 

C77-80-84- C-8D-17258 
93-95 

C78-85 C-8 D-17607 
C79-88 C-8F3-12 
C81-83 A-8C-17183 
C85 C-8D-17258 
C86 C-8F3-10 
C87 C-8G-13877 
C90 C-8F9-19 
C91-99-102- C-8F3-117 
108-110 
C92 C-8D-17784 
C93 C-8D-14461 
C94 A-8C-13453 
C98 C-8F3-222 
C100-101-111 C-8F3-123 
C103 C-8D-17259 
C104 C-8F3-113 
C106 C-8D-10775 
C107 C-8F11-132 
C109 A-8E-18508 
C112 C-8D-10787 
C114 C-8D-17260 
C115 A-8C-11495 
0117 A-8C-17179 
0118-A-B-C A-8C-17845 

.005 mfd, ceramic disk 
1000 mmf, ceramic 

100 mmf, mica, 20% 
47 mmf, mica, 10% 
5 mmf, ceramic 
22 mmf, ceramic 
30-30 mfd x 450 volts, 

125-125 mfd x 25 volts 
.02 mfd 200 volts +30% —10% 
1000 mmf, ceramic 
.01 mfd, 400 volts 
22 mmf ( See L19) 
.1 mfd, 400 volts, +30% —10% 
.05 mfd, 400 volts, 20% 
.1 mfd, 200 volts, +30% —10% 
1000 mmf, 500 volts, 10% 
.005 mfd, 200 volts, +50% —25% 
3.3 mmf, ceramic 
.004 mfd, 400 volts,+50% —25% 

.01 mfd, 200 volts, +30% —10% 

.02 mfd, 400 volts, +30% —10% 
470 mmf, mica, 20% 
10 mfd, 50 volts, 
.01 mfd, 200 volts, +30% —20% 
220 mmf, mica, 20% 
4.7 mmf, ± 1/2  rnmf 
6800 mmf, 300 volts, 20% 
220 mmf, 500 volts, 10% 

.25 mfd, 400 volts, +30% —10% 

.05 mfd, 400 volts, +30% —20% 
8 mfd, 450 volts, lytic 
75 mmf, 500 volts, 5% 
680 mmf, 300 volts, 10% 
.1 mfd, 200 volts, +30% —10% 
100 mmf, 500 volts, 10% 
.25 mfd, 200 volts, +30% —10% 
3900 mmf, 500 volts, 10% 
80-480 mmf, trimmer 
.001 mfd, 600 volts, 20% 
.5 mfd, 200 volts, +30% —10% 
10 mfd, 150 volts, lytic 
500 mmf, 15,000 volts 
60-30-10 mfd x 450 volts 

MODEL 1 0 AXF44 

Ref. Symbol Part No. Description 

R15-17-19-21- C-981-62 
23-25-27-33 

R16-24 C-981-73 
R18-22-26 C-981-49 
R20-29-59 C-981-70 
R28-56 C-961-48 
R30-34-50-60 C-981-82 
R31-42-75- C-981-98 
82-76 
R32 A- 10B-17316 
R36-72-84-85 C-981-102 
R37-79 C-981-13 
R38 C-9B2-66 
R39-95 C-984-70 
R40-63 C-981-59 
R41-58 C-961-74 
R44 C-981-34 
R45 C-9131-91 
R46 A-108-17764 
R47 C-981-72 
R48-73-93-105 C-981-86 
R49-51-55- C-9B1-90 
66-78-89-106-92 
R53 C-981-95 
R54-65-97- C-981-94 
100-104 

R57-64 
R61 
R62 
R70 
R71 
R74 
R77 
R80 
R81 
R83-86 
R87 
R88 
R90 
R91 
R94 
R96 
R98 
R99 
R101-102 
R103 

C-981-78 
A-10A-17215 
C-981-37 
A-10B-18240 
C-981-69 
A- 10B-17275 
C-981-83 
A-10B-17766 
C-981-66 
C-981-88 
C-961-32 
C-981-80 
C-961-64 
C-961-71 
A-108-17764 
C-981-54 
C-9C12-1115 
C-982-98 
C-9C14-1099 
C-9C12-1104 

Resistors 
Iwo Ohms, 1/2  watt, 10% 

8200 ohms, 1/2  watt, 10% 
82 ohms, 1/2  watt, 10% 
4700 ohms, 1/2  watt, 10% 
68 ohms, 1/2  watt, 10% 
47K ohms, 1/2  watt, 10% 
1 megohm, 1/2  watt, 10% 

8000 ohms, ( Contrast) 
2.2 megohms, 1/2  watt, 10% 
1000 ohms, 1/2  watt, 20% 
2200 ohms, 1 watt, 10% 
4700 ohms, 2 watts, 10% 
560 ohms, 1/2  watt, 10% 
10K ohms, 1/2  watt, 10% 
3.3 megohms, 1/2  watt, 20% 
270K ohms, id watt, 10% 
50K ohms, ( Brightness) 
6800 ohms, 1/2  watt, 10% 
100K ohms, 1/2  watt, 10% 
220K ohms, 1/2  watt, 10% 

560K ohms, 1/2  watt, 10% 
470K ohms, 1/2  watt 10% 

22K ohms, 1/2  watt, 10% 
1 megohm, ( Volume and Switch) 
10 megohms, 1/2  watt, 20% 
750K ohms, ( Vertical Size) 
3900 ohms, 1/2  watt, 10% 
100K ohms, ( Vertical Hold) 
56K ohms, 1/2  watt, 10% 
5000 ohms, ( Vertical Linearity) 
2200 ohms, 1/2  watt, 10% 
150K ohms, 1/2  watt, 10% 
1.5 megohms, 1/2  watt, 20% 
33K ohms, 1/2  watt, 10% 
1500 ohms, 1/2  watt, 10% 
5600 ohms, 1 watt, 10% 
50K ohms, ( Horizontal Hold) 
220 ohms, 1/2  watt, 10% 
22K ohms, 5 watts, 10% 
1 megohm, 1 watt, 10% 
1000 ohms, 10 watts 10% 
2700 ohms. 5 watts 

Chokes. Transformers. Coils 

Ti B-13B-17956 
T2 B-13M-17273 
T3 
T4 B-12C-17303 
T5-A-B B-13 M-13590 
T6 C-12M-18286 
T7 C-12A-17822 
T8 B-13A-17978 
T9 B-12M-18241 
L10 A-16A-18025 
L11 A-13M-18026 
L12-13-14 B-201-15612 

A-51 A-17966 
L15 A-201-15608 
116 A-16A-17048 
L17 A-201-15609 
L18 A-16A-17937 
L19 A-201-17962 

A-51A-17966 
L20-21 A-16A-17961 
L23 A-13D-16943 

A-51 A-16945 
L24 A-13M-18233 

A-51 A-16945 
125 B-16A-17959 

Output IF coil 
Ratio detector coil 
Output transformer mounted on spkr. 
Vertical output transformer 
Deflection yoke 
Horizontal deflection transformer 
Power transformer 
Input IF coil 
Vertical oscillator transformer 
Plate choke coil 
Converter coil 
Stagger tune coil assembly 
Iron core ( for above) 
Choke coil assembly 
Peaking coil 
Filament choke 
RF choke 
Video trap and coil assembly 
Iron core ( for above) 
Peaking coil 
Horizontal hold ( course) coil 
Iron core ( for above) 
Htrizontal size coil 
Iron core ( for above) 
Filter choke 
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REPLACEABLE PARTS LIST 

Miscellaneous 
A-1 5C-18162 9- pin miniature tube socket 
A-1 SC-1 1983 9- pin miniature tube socket ( wafer) 
A-15B-10440 Octal tube socket 
A- 15C-16007 7- pin miniature tube socket 
8-2M-13062 Plug button 
B- 15B-14274 Yoke socket 
A-19A-14275 Yoke plug 
C-28-18056 Shield can 
A-196-18023 Speaker socket assembly 
8-15B-17278 Socket and cable 
A-26-17337 Coil shield 
A- 2M-17336 Coil retaining spring 
A•2H-10974 Tube shield 
A-78-13050 Antenna terminal board 
A-49A-18192 Antenna shorting bar 
A-55F-18024 Fuse mounting 
A- 55F-18362 Fuse, 1/4  ampere, 250 volts 
A-3A-17234 Extension shaft 
A-6M-17744 Shaft connector 
A-2D-17219 RH-tube bracket 
A- 2D-17218 LH- tube bracket 
A- 25M-16992 Rubber strap 
A-2M-17241 Tube strap 
A-2D-11493 Bracket 
C- 2D-17235 Deflection coil mounting bracket 
A-49A-18269 Tube contact spring 
8-55P-18282 Focus magnet 
C- 2D-18078 Focus magnet mounting bracket 
A-49A-18084 Spring 
B- 16M-17982 Ion trap magnet 
B-43D-17860 Coil-tube, mounting clip 
B-14MA-11066-20 Twin lead transmission line 
A-201-18085 AC chassis connector ( male) 

Cabinet Parts 

R- 24D-18589 
C- 18A-18588 
B- 30M-16962 
C-46-16958 
B- 2C-18572 
B- 2M-17067-1 
B- 5B-17763-68 
A-6M-17803 
B-513-18244-68 
B-58-16698-57 
B- 5B-16699-57 
B- 5B-16700-57 
B-58-16701-57 
C- 23J-17182 
8-14M-11479 
8-23J-17240 
B-30A-16684 
A-23 A-10344 
A-23C-18205 

Cabinet 
10" PM speaker 
Picture glass 
Tube escutcheon 
Control plate 
Channel indicator plate 
Tuning knob ( T.V. ) 
Indicator 
Knob ( 5) T.V. 
Tuning knob 
Volume knob 
Tone knob 
FM-AM-Phono knob 
Back cover 
Line cord and plug 
Bottom cover 
Dial scale 
Line cord lock 
Truetone name plate 

PIRODUll TION 4111ANGES 

As changes were made in the production of Model 
10AXF44 chassis, code numbers were assigned to distin-
guish the differences in the set. The differences between 
the different code numbers are explained below. 

Code 1 Chassis. 

Code 1 chassis are wired as shown in the schematic 
diagram except the grounded end of C-117 is connected 
to terminal 1 of T6 and a 1000 mmf capacitor is used 

in place of the parallel connection of C-109 and C-111. 

Code 2 Chassis. 

Code 2 chassis are wired as shown in the schematic 
diagram except a 1000 mmf capacitor is used in place 
of the parallel connection of C-109 and C-111. 

Code 3 Chassis. 

Code 3 chassis are wired as shown in the schematic 
diagram. 

SERVICE NOTES 

Lubrication — The automatic record changer leaves 
the factory oiled and lubricated. Under normal con-
ditions further lubrication will not be required for at 
least one year or 1,000 hours of operation. We recom-
mend periodic lubrication thereafter by a competent 
serviceman. 

If Needle Skips Groove--Check the following points: 

1. Record Changer not level. 
2. Foreign matter in record groove. 
3. Badly worn record groove. 
4. Badly worn or bent needle. 

OPERATION OF THE RADIO 

Broadcast Band—This is the tuning band in which the 
standard broadcast stations operate. The left scale on 

the dial covers the broadcast range of 535-1620 Kc., and 
is calibrated in channel numbers. To obtain the kilo-

cycle reading, multiply the number on the dial by 10; 

thus 80 on the dial corresponds to 800 kilocycles. 

FM Band—The FM tuning range covers the newly allo-
cated frequency-modulation band of 88 to 108 mega-
cycles into which all FM stations were required to move. 
Check with your local newspaper to determine the fre-
quency of your local FM stations. 

On-off Switch and Volume Control- The knob second 
from the bottom is both the on-off switch and the volume 

control. When this control is turned all the way to the 
left the set is off. A slight rotation to the right will click 

For the alignment procedure and trouble-shooting charts, 

refer to the D-2047 Service Manual. 

the switch and turn the set on. The knob may then be 

used to regulate the volume. Be sure your set is turned 
completely off when not in use; otherwise the tubes will 
wear out unnecessarily. 

Tone Control—Rotating the bottom knob gives a full 
variation of the tonal response from a deep bass to a 
brilliant treble. 

Tuning Knob — The knob second from the top is the 
tuning knob; rotation of this knob moves the indicator 
along the dial scales. When selecting a station turn the 

knob back and forth until the tone is clearest and 
loudest. Do not use the tuning knob to regulate volume; 

the volume control should be used for that purpose after 
the station has been tuned in properly. It is particularly 
important in FM reception to tune the station accu-

rately; otherwise the tone is distorted and the back-
ground noise not eliminated. 

Band Switch—The knob on the top is usèd to select 

FM BAND, BROADCAST BAND, or PHONO. When 
this knob is turned fully clockwise FM programs can be 
tuned in. In the center position STANDARD BROAD-
CASTS can be heard. 

Phonograph — Turning the Bandswitch fully counter-

clockwise allows the radio to be used for the playing of 
phonograph records in conjunction with the automatic 
record player mounted in this cabinet. This automatic 

Record Player accommodates eight of the NEW 45 RPM 
records, approximately 40 minutes of entertainment with-

out attention. For operation of this unit please refer to 
the Automatic Record Changer Operating Instructions 

on separate sheet. 

ALIGNMENT PROCEDURE 
Broadcast Band Section I. F. and R. F. 

The alignment procedure below includes the sensiti-
vities at the inputs of various stages. All signal input 
values are based on an output of .50 watts. This may be 
measured by disconnecting the speaker voice coil and 
substituting a 3.2-ohm resistor across the secondary 
winding of the output transformer. A reading of 1.25 
volts AC across this resistor will be approximately equi-
valent to .50 watt output with the speaker connected. 
The volume control must be set at maximum. The tone 
control must be set for maximum treble. 
The signal source must be an accurately 'calibrated 

signal generator capable of supplying the frequencies 
designated, modulated 30% with a 400-cycle audio sig-
nal. A 400 cycle audio signal is required for the audio 
measurement. Variations in sensitivities of plus or minus 
25% are usually permissable. 

G2-13 

'G2 -G 

G2- A 

I2BA7 

12AT7 

T 5 

TA 

I2BA6 

FM EXTERNAL 
ANTENNA 

(300 OHM) 

C 3 

12AV6 50L6 GT 

PHONO 
INPUT 

T 7 

PILOT 
LIGHT 

110 VOLT 
10 WATT 

T 9 

SPEAKER 
LOOP SOCKET 

ANTENNA I2AL5 

I2AU6 

MPHONOO  
TOR 

- AC INPUT 
110 - 117 V 

2259. , 

Chassis View 

AM — I. F. ALIGNMENT 
Band Switch in AM Position, Gang Open, Dummy Antenna .1 Mfd. 

SIGNAL 
GENERATOR 
FREQUENCY 

CONNECTION 
TO RADIO ADJUSTMENTS TO BE MADE ADJUST FOR 

455 Kc. Use 
2500 

microvolts 

Pin 1 of 12BA6 
I.F. Amp. 

and B minus 

Primary and Secondary of T8. 
See chassis view. 

455 Kc. Use 
75 microvolts 

Pin 7 of 12BA7 
Converter 

and B minus 

Primary and Secondary of T6. 
See chassis view. 

400 cycles. Use 
45 millivolts 

High side of 
Volume Control 
and B minus 

Maximum output 
should be .5 watts 

Maximum output 
should be .5 watts 

None 
Maximum output 

should be .5 watts 
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ALIGNMENT PROCEDURE 

BROADCAST BAND — R. F. ALIGNMENT 
Check pointer so that the right hand edge of the pointer skirt coincides with the 

right hand edge of dial marker at the extreme right when gang is closed. 

For Adjustment, see dial mechanism illustration. 

SIGNAL GENERATOR FREQUENCY SET POINTER AT CONNECT TO RADIO ADJUST 

1620 Kc. Extreme Right 
Calibration Marker 

AM Antenna Clip 
and B minus 

Oscillator trimmer 
C2-B for maximum 

1400 Kc. 
Second Calibration 

from Right 
AM Antenna Clip 

and B minus 
Antenna trirnr-ner 

C2-A for maximum 

Check tracking at 1000 Kc, 600 Kc, and 535 Kc to be sure oscillator is set correctly. 

Power Supply 

Frequency Ranges 

Intermediate Freq. 
Selectivity 

AM Sensitivity 

Idler 

REPLACEMENT OF DIAL CORDS 

Turn drum 
completely 

counter- clockwise, 

3 Turns 

Idler 

Pointer carriage 

Pointer 

' 

With the large drum turned completely 
counter - clockwise, line up the left edge 
of the pointer with the dots shown 

Pointer Stringing and Alignment 

ELECTRICAL 
105 to 125 volts, AC, 60-cycles; 
Chassis only 75 watts. With 
phono operation 100 watts. 

Broadcast Band-535 to 1620 kc. 
FM Band-88 to 108 mc. 
AM-455 kc.; FM-10.7 mc. 
AM-43 kc. broad at 1000 times sig-
nal, measured at 1000 kc. 

I.F. FM-250 kc. broad at 2 times 
down. 

I.F. FM-650 kc. broad at 10 times 
down. 
(For .5 watt output with external 
antenna)-18 microvolts average. 

SPECIFICATIONS 
FM Sensitivity 

Power Output 

Loud Speaker 

2264 

(For .5 watt output)-16 micro-
volts average. 

2 watts, 10% distortion. 4 watts 
maximum.. 

10" PM. Voice coil impedance 3.2 
ohms, 400 cycles. 

Tube Complement 
12AT7, FM-RF amp. mixer; 
12BA7, AM converter, FM 
oscillator; 
12BA6, IF amplifier; 
12AU6, FM driver; 

Automatic Changer See Manual 5084. 

12AL5, FM detector; 
12AV6, AM detector, 
AVC, 1st audio; 

50L6GT, output. 

FM Band Section I. F. and R. F. 

A non-metallic alignment tool must be used. 

IMPORTANT 

No alignment of the FM section of this radio should be 
attempted unless you are positive that the circuits are in 
need of adjustment and you have the necessary equip-
ment. 

All components used in this radio are extremely stable 
and the tuned circuits should require no adjustment 
over a long period of time. 

Band Switch 

NOTE 

The following alignment is based on the use of the new 
Simpson vacuum tube voltmeter which has a " floating 
ground". In other words, the meter, when used as a 
vacuum tube voltmeter, can have both the positive and 
negative sides connected to points above ground and 
still give true readings. 

A standard AM signal generator is required. 

FM — I. F. ALIGNMENT 
in FM Position. Dummy Antenna . 1 Mid. 

SIGNAL 

GENERATOR 

FREQUENCY 

CONNECTION 

TO RADIO 

VACUUM TUBE VOLT 

METER CONNECTION 

TO RADIO 

ADJUSTMENTS 

TO BE MADE 
ADJUST FOR 

10.7 Mc. 
Use about 

.1 volt 

Pin No. 1 
cf 12AU6 

Pin No. 7 of 12AL5 
and B minus 

Bottom Core 
Primary of T9 
Ratio Detector 

Resonance 
should be about 

3 volts 

10.7 Mc. 
Use about 

.1 volt 

10.7 Mc. 
Use about 330 

microvolts 

Pin No. 1 
of 12AU6 

Pin No. 1 
of 12BA6 

10.7 Mc. 
Use about 600 Top end of 

C2-C 
microvolts 

See note "A" 
Top Core 

Secondary of T9 
Ratio Detector 

Pin No. 7 of 12AL5 
and B minus 

Pin No. 7 of 12AL5 
and B minus 

Primary and Secondary 
of T7. FM Driver IF 
See chassis view. 

Zero. Use zero 
center scale 
See note " B" 

Resonance 
should be about 

3 volts 

Primary and Secondary 
of T5. Input IF 

See chassis view. 

Resonance 
should be about 

3 volts 

NOTES ON FM — I. F. ALIGNMENT 
NOTE "A"—Connect two resistors in series, 100K OHMS each, 

from Pin No. 7 of I 2AL5 to B minus ( pin no. 5). These resistors 

must be matched within 5%. Connect vacuum tube voltmeter be-

tween the midpoint of the resistors and point zz. 

NOTE "B"—If 19 has been tampered with, it is possible that no 

crossover point will be found at first. Careful adjustment of both 

primary and secondary is necessary. 

NOTE "C"—To use a VTVM which does not have the "floating 

ground" feature, in step 2 above, connect " ground" side of VTVM 

to midpoint of resistors ( Note "A") and '' high'' side to point zz. 

GENERAL—Input signals should be adjusted to give approximately 

3 volts. The ratio detector is operating at a reasonable level at 

this point and will give the truest indication of correct alignment 

with the procedure specified. 

FM— R. F. ALIGNMENT 
Check pointer so that the right hand edge of the pointer skirt coincides with the 

right hand edge of dial marker at the extreme right when gang is closed. 

For Adjustment, see dial mechanism illustration. 

SIGNAL 

GENERATOR 

FREQUENCY 
POINTER 

CONNECTION 

TO RADIO 
ADJUST 

VTVM 

CONNECTIONS 

108 MC. 
108 MC. 

Marker 

98 MC. 
Tune in 

Gen. Signal 

FM antenna 
terminals 

See Note " B" 
below 

FM Ose C3 
for maximum 

FM Mixer C2-C 
for maximum 

Pin No. 7 of 
12AL5 to B minus 

NOTE "A"—If a signal generator with the above fundamental fre-

quency is not available, it is sometimes possible to use harmonics. 

Use extreme care in picking harmonics. An alternate procedure is 

to use a local station carrier of known frequency to align the FM 

Band and to use the vacuum tube volt-meter as above for resonance 

indication. A weak carrier, however, will not produce 3 volts. 

NOTE " 13"—Connect 300 ohms in series with " hot" side of gener-

ator and connect to left hand screw of external FM Antenna Ter-
minals. Connect cold side of generator to right hand screw. 
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MODEL 10AXF))1 

RADIO REPLACEMENT PARTS LIST 

When ordering, specify part number, model number, and manual issue. 

Ref. No. Part No. Description 
OtY• 
Used 
In Set 

CONDENSERS 

CI, ABCD 8-8A-16592 
C2, ABC 
C3 A-201 - 15142 
C4,29,31,50,53, C-8G- 1 1734 
C5 54 C-8G- 12166 
C6,7,9,I1,12, A-8G- 13962 
15,19,38,41,42, 
43.48,54 

C8,51 
CIO 
C14,46 
C16,20,21 
C17,18,25,34 
C22 
C23 
C24, 55 
C26,27,28,30 
C32 
C33,35,36,49 
C37, ABCD 

C-86-14172 
A-8G-12495-4 
C-80-10770 
C-8G- It 6049 
C-8G- 11733 
C-8F3- 120 
C-8C- 16013 
C-8F3- I I 
C-86-11732 
C-8G- 13201 
C-80-10761 
A-8G- 16432-I 

C39 C-8D-10935 
C40 C-80- 16791 
C44 A-8C- 16370 
C45 C-8D-10813 

RI A- 16B-16615 
R2 A- I 6B-16614 
R3 A-168-16616 
R4,I 4 C-961-78 
R5,6,8,12,19 C-981 -58 
R7,I 1 C-9B I -48 
R9 C-961-82 
R10,39 C-9B1-26 
R13 C-961-79 
R15,40 C-981.-33 
R16 C-961-34 
R17 C-981-54 
R18 C-981-60 
R20 A- I 0A-16503 

R21 C-981-36 
R22 A- I I B- I6502 
R23,24 C-981-94 
R25 C-9BI -52 
R26,35 C-9BI-27 
R28,36 C-9C4-50 
R29,30 C-984-62 
R31,32 C-984-65 

4 section gang condenser 
Trimmer on gang 
FM Osc. trimmer 
100 mmf, ceramic 
5 mmf, ceramic 
.005 mf, disk ceramic 

33 mmf, ceramic 
2.2 mmf, ceramic 
.05 mf, 200 volts, paper 
.002 mmf, ceramic 
220 mmf, ceramic 
390 mmf, mica 
5 mf x 100 volts, electrolytic 
330 mmf, mica 
470 mmf, ceramic 
1000 mmf, ceramic 
.01 mf, 400, volts, paper 
40-20-20 mf x 300 volts, electrolytic, 

20 mf x 25 volts 1 
.005 mf, 600 volts, paper 1 
.12 mf, 200 volts, paper 1 
60 mf x 120 volts, electrolytic 1 
.05 mf, 400 volts, paper 

12 

RESISTORS 

Suppressor 
Suppressor 
Suppressor 
22K ohms, 1/2  watt 
470 ohms, 1/2 watt 
68 ohms, 1/2 watt. 
47K ohms, 1/2 watt, 
150K ohms, 1/2 watt 
27K ohms, 1/2 watt 
2.2 megohms, 1/2  watt 
3.3 megohms 1/2 watt 
220 megohms, 1/2 watt 
680 megohms, 1/2 watt 
I megohm, volume control and 
switch 

6.8 megohm, 1/2 watt 
1 megohm, tone control 
470K ohms, 1/2 watt 
150 ohms, 1/2 watt 
220K ohms 1/2 watt 
100 ohms, 2 watts 
1000 ohms, 2 watts 
1800 ohms, 2 watts 

COILS AND TRANSFORMERS 

T 1 C- 13E-16496 
12,13,14 A-1 68-16023 
13 B- 13D-16611 
14 A-130-16617 
15 8-13A-16612 
T6 B- 1 3A-16662 
17 B-I3B- 16000 
18 B- 13B-16302 
19 8-13M-16001 
110 A- I 6B-16613 
T1 I A- 13E-16618 
112 A-1 6A- I6637 
115 

C-1 8A-17238 

Loop antenna 
RF choke 
AM Osc. coil 
FM Osc. coil 
FM input IF 
AM input IF 
FM driver IF 
AM output IF 
FM ratio detector 
RF choke 
FM mixer coil 
RF choke 
Output transformer On Speaker 
10" PM speaker and output 

transformer 

2 

2 
3 
4 

4 

2 

2 

2 

2 

2 

2 
2 
2 
2 

3 

Ref. No. Part No. Description 
9tv• 
Used 

In set 

DIAL PARTS 
B-30A-16684 
B- 23J- 1 7158 
B-68-16506 
A-3A- I6504 
B-29C-15876 
B-2M- I 6656 
A-3H- I0299 
8-2G-16505 
A-53A-10989 
A-49A- 10078 
B-4M-15913- I 

Dial scale 
Escutcheon gasket 
Diffuser 
Tuning shaft 
"C"washer for above 
Pointer bar 
Idler pulley 
Dial Pointer 
Dial string 60" req. 
Tension spring 
Dial scale bracket 

RECORD CHANGER 
C-201 - 17184 45 RPM Automatic Record 

Changer 
P-73 Crystal cartridge 

45 RPM needle 

2 

2 
2 

MISCELLANEOUS 
B-20A-16663 Band switch 
A-46A- 16545 Pilot lite bulb 
A-158-13430 Min. 9 pin tube socket 
A- 1 5C- I6297 Min. 7 pin tube socket 
A-158-10440 Octal tube socket 
A-38-16758 Tuning shaft bushing 
A-7B-13050 FM dipole Terminal strip 
A-47A- 16546 Pilot lite assembly 
A-198- I 2468 Phono motor socket 
B- 14M-17244 Line cord with Pol. plug 
A- 19B-12170 Phono pickup socket 
A- 15B-11538 Speaker socket 
8-14MA•11066-6-16 FM dipole ribbon 

CR- 1,2 A-21 J- I2775 Selenium rectifier 
B- 15B-13785 Large lytic mtg. plate 
B-158-10076 Small lytic mtg. plate 
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VOLTAGE 
MOW 
SUPPLY 
ESZSSIT 
EXIST 

GENERAL 

Picture Area  

Tube  

Speaker   

Speaker V.C. Impedance. 

Antenna   

Tuning .   

Tuning Range  

23 square inches 

Nineteen plus three rectifiers 

5 x 7- inch P.M. 

3.2 ohms 

Provision for external antenna 
using 300-ohm transmission line. 

Pushbutton plus manual trim-
ming adjustment. 

Thirteen pre-set channels 

Fre-
C hannel quency Channel 
No. (mc) No. 

1 44-50 7 
2 54-60 8 
3 60-66 9 
4 66-72 10 
5 76-82 11 
6 82-88 12 

13 

Fre-
quency 
(mc) 

174-180 
180-186 
186- 192ZONTRAST BRIGHTNESS 

192-198 
198-204 
204-210 
210-216 

Intermediate Frequency 
Picture carrier 
Sound carrier 
Inter-carrier sound 
system 

Power Supply   

Power Consumption 

26  25 mc 
21  75 mc 

4  5 mc 

105-125 V. 60 cycles AC 

. 135 Watts 

Model Differences   Model T-54 - Metal cabinet 
Model 505, 506 - Wood cabinet 

300-01•1 

ANTTJWIA 

RANISISISION 

L 

RF ASP 

SAID 

'AMER 

110 V. DC. 

J  

A F. AMP 

MMUS 

1ST. 51G. WE LI ,41/ 
40(0 ME 

VOW OUTPUT 

MIESCONIE KATIE« SIAS) 

AUDIO I.F ARP 

AL/010 ARP. 

MOO OUT PUT 

• (WV DC LOCAL 0 SC 

N 01C 

.  

NORIZOMTAL OSC ( PLATE I 
4.t40 

EDRIZONTAL ASP I PLATE) 

VERTICAL ose (Pk ATE) 
vorresa. IPLA T E I 

1  -.3° V DG. [NORIZONTAL NW I C At ROM / 
e. 

VERTICAL ASP ICATIEVE 

VOLUME PUSHBUTTONS HORIZONTAL 
(13 CHANNELS) HOLD 

INE 
TUNING 

CARE OF THE KINESCOPE WINDOW 

HIGH VOLTAGE WARNING 

Operation of the receiver chassis outside of the cabinet 

involves a shock hazard. An interlock in the line cord discon-

nects the power when the Model T-54 cabinet cover is lifted 

or the Model 505/506 cabinet back is removed. When operating 
the chassis outside of the cabinet, keep in mind the chassis is 

connected to one side of the a-c line and must be isolated 

from ground unless the power plug is correctly polarized sc 

that the chassis is at ground potential with respect to the 

power source. The HIGH VOLTAGE supply while of low cur-

rent capacity operates at a 4700 VOLT potential. Exercise 

all normal HIGH VOLTAGE precautions while working with 

this equipment. 

KINESCOPE HANDLING PRECAUTIONS 
VERTICAL 
HOLD The kinescope housing provides adequate protection against 

92%472 possible tube implosure while in the cabinet. Do not expose 

the kinescope or handle it in any way without providing per-

sonal protection in the form of shatterproof goggles and heavy 

gloves. The kinescope tube should be handled by qualified 

personnel only. 

Certain cleaning solutions will fog the clear plastic window 

located in front of the kinescope tube. Clean the window with 

a soft dry cloth only. In the event the plastic is fogged ac-

cidently, it may be readily replaced. 

AUDIO If 

A1117 

SAMS 

FS OE T 

SALI 

AUDIO Ye 

11.4 VS 

1 _ AL/010 OUT PVT 

SKEET 

4.5 MC ( PICTURE CANNIER LP - SOUND GAMERLI . 

VOE0 OCT VIDEO AIE 

1E04 

I VIDEO OJTPUT 
'TIC 

SEPARATOR 
DC. RESTORER 

5111751 

NORYZONTAL 

SYNC. 

VERTICAL 

SYNC. 

NORIZOKTAL 

0 SC 
010751 

VERTICAL 

0 SC 

It SI. 7ST 

NORIZCSITAL 

•10. 

11111747 

MORIZONTAL SWEEP 

VERTICAL 

AEI 

SN 71T 

r..•••••••••• 
NIGH 

VOLTA« 1110141 
SUPPLY 111. VOLTAGE 

0 SC REV 
SC •  )034,14016 

ts. I. Functionnl blocb ritaéram. 

VERTICAL SWEEP 

14.  

4700 V 

PICTURE 

RENAL 

5205211 

MOOD« 

POTVMAL 

The kinescope envelope encloses a high vacuum and with 

tile large surface area of glass involved, the stresses set up 

particularly at the front rim of the tube, are considerable. 
An abnormal handling stress, accidental blow at a highly 

stressed surface, or even a scratch on the surface of the tube 

could cause it to implode or collapse with destructive violence 

DISMANTLING FOR KINESCOPE TUBE 

REPLACEMENT OR ALIGNMENT 

ADJUSTMENTS 

1. Remove the five front panel control knobs and front 

panel. The control knobs pull straight off their shafts. The 

panel is fastened to the cabinet with two panel screws acces-

sible from the outside and two screws accessible from the 

inside of the cabinet. The speaker is fastened to the front 

panel and must be disconnected at the speaker connector 

mounted on the speaker frame. Leave the rubber escutcheon 

fastened to the kinescope tube for additional protection. The 

kinescope tube may now be removed for replacement. When 

installing a new tube, the two screws holding the tube socket 

to the mounting bracket, may have to be loosened to permit 

rotaticn of the tube for picture alignment. Note that the 

oscillator mixer and r-f amplifier adjustments are now acces-

sible. To expose the remaining alignment adjustments, the 

following dismantling procedure must be carried out. 

2. Detach the cabinet interlock receptacle from the 

cabinet. This is held on with two machine screws. 

3. Release the chassis from the cabinet by removing the 

four rubber mounting feet at the bottom of the cabinet and pull 
the chassis from the cabinet. 

4. Detach the cover half of the interlock connector from 

the cabinet cover and use it to supply power to the unit while 

it is being serviced outside the cabinet. 

1. Remove the five front panel control knobs. They pull 

straight off their shafts. 

2. Remove the back cover. It is fastened with wood 

screws. The line cord and half of the interlock connector 

will come along with the back cover. 

3. Detach the cabinet half of the interlock connector 

fastened to the cabinet with two wood screws. 

4. Release the chassis by removing the four mounting' 

screws at the bottom of the cabinet and pull the chassis clear 

of the cabinet. The kinescope tube may now be removed for 
replacement. When installing a new tube, the two screws hold-
ing the tube socket to the mounting bracket, may have to be 
loosened to permit rotation of the tube for picture alignment. 
Caution - The rubber escutcheon on the kinescope tube should 
be left on the tube for additional protection. 

5. Reconnect the interlock connector for power while 

making adjustments on the bench and the receiver is ready 

for alignment. 

HIGH VOLTAGE SUPPLY OSCILLATOR 

ADJUSTMENTS 

CAUTION HIGH VOLTAGE 

Do not use hand held flexible test leads when making the 

following measurement. Tack solder the resistor string in 

place and keep the hands clear of the circuit while making 

measurements or adjustments. 

A 5000 V. potential exists in this circuit. Exercise all 

normal high voltage precautions while working with this 

circuit. 

1. Connect a 50-megohm resistor string in series with 

a 0-150 microampere meter across the . 001 mfd 6000 V. 

filter condenser (C-82). The resistor string should be made 

up of 10-megohm resistors or less to provide a safety factor 

for voltage breakdown. If 10-megohm resistors are used, a 

total of five will be required to obtain the 50-megohms re-

quired. Connect the meter on the ground side of the string. 

2. A meter reading of 95 microamperes (4700 V.) should 

be obtained under normal conditions. To obtain the desired 

voltage adjust the H.V. OSC. TRIMMER through the adjustment 

hole in the top of the H.V. power supply housing with a non-

metallic screwdriver. The trimmer is a compression type 
condenser, hence should be set on the maximum capacity side 

of oscillator resonance, i.e., increasing trimmer capacity de-

creases the supply voltage. The BRIGHTNESS control must 

be set at minimum or full counter- clockwise when making 

the high voltage adjust.-nent. 

MODELS D2988, 
D2989  
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IALIGNMENT PROCEDURE 

EQUIPMENT REQUIRED 

Signal generator covering 4 mc to 30 mc. 

Signal generator covering 40 mc to 215 mc. 

Electronic voltmeter. 

Two 150-ohm carbon resistors 

One 0.01 mfd. 600 V. tubular paper condenser. 

F-M SOUND CHANNEL I-F ALIGNMENT 

1. Connect the low frequency signal generator output 
between the control grid ( pin 1) of the 6AU6 VIDEO AMP. tube 
(V-11) and chassis ground. 

2. Connect the electronic voltmeter between pin 7 of the 
6AL5 FM DET tube (V-2) and chassis ground. 

3. With the signal generator (unmodulated) set at 4.5 mc, 
set the 4.5 mc LIMITER GRID ADJ. and FM DET. PRIMARY 

ADJ. for maximum d-c voltage as measured by the electronic 
voltmeter. Adjust the limiter grid coil (L-23) before adjust-
ing the FM detector transformer (T-1) primary. Use just 
enough signal generator output to obtain approximately 1 volt 
at the electronic voltmeter. 

4. Connect the electronic voltmeter across the 1000 mmf 
condenser (C-22) at the output of the FM detector stage and 
adjust the SEC. ADJ. of the FM detector transformer (T-1) 
for the null. 

5. Shift the frequency of the signal generator either side 
of 4.5 mc and touch up the FM DET. PRIMARY ADJ. for ap-

proximately equal peaks. Use just enough signal generator 
output to obtain one volt peaks for best results. 

PICTURE PICTURE 
HEIGHT WIDTH 
CONTROL CONTROL 

12SN7 
GT 

VERTICAL 
OSC ILL ATON 

12SN7 
GT 

NON, ZONTAL 
POSI TION 
CON 

25M? 
GT 

I-F AMPLIFIER ALIGNMENT 

1. Connect the electronic voltmeter across the 5600-ohm 
resistor (R-43) in the 6H6 VIDEO DET. (V-10) plate circuit. 

This resistor is located at the terminal strip next to the 
6H6 tube socket. 

2. Connect the low frequency signal generator output to 
the receiver's antenna transmission line through two 150-ohm 
carbon resistors, one connected in each side of the trans-
mission line. 

3. Use just enough signal generator output (unmodulated) 
to develop about a volt at the electronic voltmeter and adjust 
the four 1-f amplifier coils, according to the following chart, 
for maximum d-c voltage as measured by the electronic 
voltmeter. To avoid the effects of the local oscillator when 
feeding the i-f signal through the mixer stage, disable the 
oscillator by triggering out all of the pushbuttons. Do not leave 
all the buttons out longer than necessary as certain resistors 
dissipate more heat than normal with the oscillator disabled. 

I-F AMPLIFIER ALIGNMENT CHART 

Signal Generator 
Frequency Adjustment 

(No Modulation) (Refer to Fig. 2) 
Stage 

Adjusted 

0 db. 

RECEIVER 

APPROX. 
20 db. 

3db. MAX. 

I F. RESPONSE 

APPROX. EQUAL 

PEAKS -\   

_ •-• 

  4.5 MC   

26.25MC - 21.7SMC 4.5MC 

FOR SOUND IF CHANNEL. 
21.75 MC ( INTER CARRIER SOUND SYSTEM (SOUND CARRIER) 

IF AMR FREQ. 

APPROX. 
6db 

N 
F te. j. IF omn1 I fier 

4. With the local oscillator disabled, check the i-f ampli-
fier frequency response by tuning the signal generator from 
21 mc through 26.25 mc and observing the change in d-c voltage 
at the electronic voltmeter. If the signal generator output is 
set for an electronic voltmeter reading of 1.5 volts at the peak 
i-f amplifier response, the d-c voltage should not drop below 
1 volt between the two peaks normally obtained with this i-f 
amplifier. Should the two peaks be unequal in amplitude, the 
24.7 MC IF ADJ. slug may be readjusted slightly to equalize them. 

Check the two carrier i-f responses, 21.75 mc and 26.25 
mc. The 21.75 mc response will be approximately 20 db 
below the peak response and the 26.25 mc response will fall 

 approximately 6 db below the peak. Refer to Fig. 3. 
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I I 

VOLUME 
GONTROL 

niienment notnts. 

HORIZONTAL VERTICAL FINE 

MOLE/ MOLD TURING 
CONTROL CONTROL CONTROL 

blet 

Video detector The average i-f amplifier sensitivity when feeding the 

signal generator in through the antenna input as described 
above will run approximately 8000-10,000 microvolts for the 
1.5 volt d-c peaks measured at resistor R-43. (5600 ohms). 

2nd IF amp. 

1st IF amp. 

Mixer 

STATION CHANNEL ALIGNMENT 

1. Due to the broad frequency response of the i-f ampli-
fier, it is necessary to use a 24.5 mc signal generator or 
oscillator (unmodulated) as a beat frequency oscillator (BFO) 
is used in conventional superheterodyne receivers in order to 
locate the center frequency of the i-f amplifier response for 
the correct local oscillator adjustment. This "BFO" generator 
should be loosely coupled by means of a wire from the 
generator output placed in close proximity to the 6H6 VIDEO 
DET. tube (V-10). 

24.5 MC 26.25 MC 

(" BFO" GEN.) ( PICTURE CARRIER) 

CRU:). \ IF AMR CREO. 

response. (j21-47o) 

MODELS D2988, 
D2989 

2. Connect the high frequency signal generator output to 
the receiver's antenna transmission line through two 150-ohm 
carbon resistors, one connected in each side of the trans-
mission line. 

3. Connect the electronic voltmeter across the 5600-ohm 
resistor (R-43) in the 6H6 VIDEO DET. (V-10) plate circuit. 

4. Alignment of the individual channels is carried out as 
follows: Each channel may be aligned independently without 
affecting the alignment of the others. 

(a) Set the FINE TUNING control condenser in the 
center of its capacity range. 

(b) Press the channel button corresponding to the 
channel number to be aligned. 

(c) Set the " BFO" generator at 24.5 mc (no modulation). 

(d) Set the high frequency signal generator per the 
alignment chart. (Generator unmodulated). 

(e) Clip on a 0.01 mfd. condenser between pin 3 of the 
12SN7GT VIDEO OUTPUT tube (V-12) and pin 1 of the 6AV6 
AUDIO AMP tube (V-3) and adjust the OSC. ADJ. trimmer 

corresponding to the channel being aligned for a roun 
audio beat note using the speaker output as a detector. 

(f) Disconnect the 0.01 mfd. condenser, shut off the 
"BFO" signal generator, and adjust the MIVR IDJ. and 

RF AMP. ADJ. trimmers for maximum d-c voltage as 
measured by the electronic voltmeter. Use just enough 
signal generator output to obtain approximately one volt 
at the electronic voltmeter. This completes the align-
ment of any one channel, and all other channels may be 
treated alike. 

CHANNEL ALIGNMENT CHART 

Channel Channel 
No. Freq. (me) 

H.F. Signal 
Generator Freq. 
(No modulation) 

1 

2 

3 

4 

5 

6 

44-50 

54-60 

60-66 

66-72 

76-82 

82-88 

47 mc 

57 mc 

63 mc 

69 mc 

79 mc 

85 mc 

Channel 
No. 

Channel 
?reg. (mc) 

H.F. Signal 
Generator Freq. 
(No modulation) 

7 

8 

9 

10 

11 

12 

174-180 

180-186 

186-132 

PU- 198 

198-204 

204 - 210 

17 riq: 

183 mc 

139 mc 

135 mc 

201 mc 

207 mc 

13 210-216 213 mc 

The overall sensitivity for the receiver will run approximately 200-400 microvolts for 1 volt DC at resistor R - 43 when measured 
in the above manner. 
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CARRIER vs I- F FREQUENCY CHART 

Picture 
Channel Channel Carrier 

No. Freq. (mc) Freq. (mc) 

Sound 
Carrier 

Freq. (mc) 

Receiver 
Ose. 

Freq. (mc) 

Picture 
IF 

Freq. (mc) 

Sound 
IF 

(Freq. (mc) 

Picture IF R69 
less 

Sound IF (mc, C59 R68 

44-50 

2 54-60 

3 60-66 

4 66-72 

5 76-82 

6 82-88 

7 174-180 

8 180-186 

186-192 

10 192-198 

11 198-204 

12 204-210 

13 210-216 

CR. 

7 

V 

17 

VI 

502 

PL 3 

R4y 

R84 

V4 C1 R56 1.4 R19 R119 1.3 L2 R64 Va V2 R82 V13 T I VI 

45.25 

55.25 

61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205.25 

211.25 

49.75 

59.75 

65.75 

71.75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

209.75 

215.75 

71.5 

81.5 

87.5 

93.5 

103.5 

109.5 

201.5 

207.5 

213.5 

219 5 

225.5 

231.5 

237.5 

R 114 R105 R • , R„, 

COMPONENTS 

V21 V22 T3 R89 R90 

C76 C77 C73 C79 C80 Cal 

INSIDE SHIELD 

COMPARTMENT 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

26.25 

123 

F/0. 4. Top via', component location. 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

21.75 

91 75 

125 

92X647 

V10 

117 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4,5 

300 OHM 

ANTENNA 

TRANSMISSION 
V, LINE 

R70 C5 

R67 

C58 

C96 
C97 

R77 
R78 

R79 

C83 R81 

R74 

C93 

R72 

C74 

C63 

C62 C95 

C64 

C72 

c6, 

R9I 
R88 

R87 

ftef. No. 

V6 C-1.2 

C-3 

V14 
C -4,7,9.11. 
36.78 
C-5,49 
C-6.8.96,97 
C.-10 
C-12,13.14 
C-15.48.55. 
68.69 
C-16.21.26 
C-17,50,52, 
83,84 
C-18.22,28, 

R48 R60 R58 
Si R61 

\ 

C70\ 

1 
i 

12 C67 C25 R5 Li R24 R20 R25 
R2I 

R23 

C26 

R85 R1o2 

C75 R 4 R86 R71 C71 R114 R101 C85 R99 R105 R104 C82 R103 

L11 R18 

C98 

LIO C21 RI6 
RI7 C22 

Description 

CONDENSERS 

Trimmer assembly, mixer and 
r-f amp. stage, 13 sections 
Trimmer assembly, osc. stage, 
13 sections 
4.7 mmf. 500 V., bakelite 

10 mmf. 500 V., bakelite 
3.3 mmf. 500 V., bakelite 
2.2 mmf. 500 V., bakelite 
39 mmf. 500 V., ceramic 
100 mmf. 500 V.. ceramit 

.02 mid. 200 V., tubular 

.1 mid. 200 V., tubular 

/itri/ I 1 

/ 

C99 CI9 

C20 

R92 
R96 

R97 

R95 R98 

R108 R15 C12 C37 C35 R57 

C86 C16 C36 R59 

R109 

R; .1 

C5.,› 
K53 
R75 

R54 R76 

R62 C54 C17 R80 

R94 R93 126 C66 R52 C53 R51 

F10. 5. Bottom view. component location. C-60 

SERVICE PARTS LIST 

29,32.34,41, 
Part Number 42.43,44.45, 

46.56,79,86, 
87,88.8'5,90, 
91,92,93.94, 

44B358 102 
C-19,54 

44B357 C-20,99 
C-25 

47A160-6 C-27 
C-30,31 

47A160-11 C-33,100 
47A160-5 C-35 
47A160-4 C-37 
471320390K5 48,39,49 
47B20101K5 C-40,53 

C-51,68 
46AU203J C-57 
46AU1043 

C-58 
1000 mmf. 150 V., ceramic 47B20.‘102N1 C-59 

5 mid. 50 V., electrolytic 
330 mint. 500 V., ceramic 
.01 mid. 200 V.. tubular 
1 minf. 500 V., bakelite 
47 mmf. 500 V.. ceramic 
1.5 mmf. 500 V., bakelite 
0.68 mmf. 500 V., bakelite 
Trimmer, FINE TUNING 
50 mmf. 500 V., ceramic 
.25 mfd. 200 V., tubular 
.05 mid. 200 V.. tubular 

60-30 mfd. 300-450 V., 45B126 
electrolytic 
40-40 mid. 300 V., electrolytic 45E125 R-5 
30-30 mid. 200 V., electrolytic 45B123 

C-62 
C-63,65, 
67,76,77 
C-64,75,85 
C-70 
C-71,72 
C-73.74 
C-80 

45A109 C-81,82 
47B0331K5 C-95 
46 . U103J C-98 

47A160-2 C-101 
47B20470K5 
47A160-3 
47A160-1 
48A199 
47B20500K5 

46AT254.I R-1,3,4.6 
46AU503J 

R-2 

C87 1.27 

C88 
L29 C90 

C89 
R31 

C42 
C38 

1.14 R36 

R30 
R29 

19 
113 

C28 128 

C30 C:31 

R28 C32 R34 

C41 R34 R33 

---- 115 R39 

CI01 Ct5 R13 

123 Lii 

I-16 C47 

C44 R40 

C40 

R' 20 C102 

117 

R43 

R55 

71t42 

C51 

120 C52 

Lie C49 

119 
C50 

C60 

C84 

92X6411 
100-100 mfcl. 150 V.. 45B124 
electrolytic 
.005 mid. 200 V., tubular 46AU502J 
.25 mfd. 600 V.. tubular 46AX254J 

.1 mid. 600 V., tubular 46AY104I 
680 mmf. 500 V.. mica CM20A681M 
.0005 mid. 6000 V., tubular 413A145 
.03 mid. 6000 V.. tubular 46B149 
Trimmer, adjustable, HV osc.44A359 
.001 mid. 8000 V., tubular 46A146 
.01 mid. 600 V., tubular 46AZ103.1 
10 mid. 25 V., electrolytic 45A121 

5000 mmf. 500 V., ceramic 47A166 

RESISTORS 

3300 ohms 1 watt, carbon, part 
of coils L-12, 10, 8, 8. 
2200 ohms 1 watt, carbon, part 
of coil L-11 
2200 ohms 1 watt, catpais. part MODELS 

of coil L-7 - D2) 88 , D2989  

©John F. Rider 



Ref. No. 

R-7, 8,9 

R-10,11,12 

R-13,91 
R-14,18.21, 
52.62,76 
R-15.39 

R-16,17 
R-19 
R-20,26.27 
R-23,24.55 
R-25 
R-28.32,88 

R-30,36,37, 
38,57,120 
R-31,44, 
49,66 
R-33,40 
R-34.35 
R-41 

Part Number Description 

RESISTORS (Cont) 

1 megohm 1 watt, carbon, part 
of coils L-4, 3 and 2. 
1 megohm 1/2 watt, carbon, part 
of coils L-9, 5 and 1. 

150,000 ohms ; watt, carbon RC20AE154M 
33,000 ohms watt, carbon RC2OAE3331\1 

12,000 ohms 
10,000 ohms ; 
25B721 
RC20AE151M 

RC20AE474M 
RC30AE101M 
RC20AE225M 

RC20AE101M 

RC20AE105M 

RC20AE183K 
RC20AE124K 

R-42,83 RC20AE564M 
R-43,89 RC20AE562K 
113 
R-45 

R-48 

R-47 
R-48 

R-50,54 
R-51 
R-53,117 
R-56 

R-58 
R-59 
R - 60.77 , 
85,86 
R-61,79 
R-63,81 
R-64 

R-65 
R-67.68 
R-69,70 
R-71,119 
R-72 
R-73 
R-74 
R-75 
R-78 
R-80 
R-82 

R-84 
R-87 
R-90 
R-92,93 
R-34 
R-95,96 
100,106 
R-97,98 
101,102 
R-99,104 
R-103 

R-105 

R-107 
R-108 
R-109 
R-110 
R-112 

R-114 
R-115 

RC20AE822M 
25B739 

RC20AE334M 
RC20AE823M 
RC20AE682M 

25B722 

24BG332E 
RC20 ‘E223M 
RC30AE104M 

RC30AE473M 
RC30AE681M 
25B720 

RC20AE334M 
RC40AE473M 
RC20AE475M 
RC 20AE 224K 
RC40AE681M 
RC40AE180M 
RC30AE122M 
RC20AE471M 
RCVIAE155M 
RC20AE472M 
25B720 

25B724 
RC30AE272M 
RC30AE 124K 
RC30AE395M 
25B723 
RC30AE475M 

watt, carbon RC20AE123K 
watt, carbon RC20AE103J 
1 megohm, VOLUME control 
150 ohms watt, carbon 

470,000 ohms ; watt, carbon 
100 ohms 1 watt, carbon 
2.2 megohms .; watt, carbon 

100 ohms watt, carbon 

1 misohm watt, carbon 

18,000 ohms watt, carbon 
120,000 ohms watt, carbon 
1 megohm watt, carbon, 
part of coil L-19 
560,00C, ohms watt, carbon 
5600 ohms watt, carbon 

68,000 ohms 1 watt, carbon, 
part of coil L-20 
1 megohm 1 watt, carbon, 
part of coil L-21 
8200 ohms watt, carbon 
1000 ohms WW, CONTRAST 
control. (Includes SW-2) 
330,000 ohms watt, carbon 
82,000 ohms; watt, carbon 
6800 ohms ; watt, carbon 
25,000 ohms, BRIGHTNESS 
control 
3300 ohms 10 watts. WW 
22.000 ohms ; watt, carbon 
100,000 ohms 1 watt, carbon 

T-1 

TRANSFORMERS AND COILS 

Transformer, FM sound 
detector 

T-2 Transformer, audio output 
T-3 Transformer, H.V. osc. 
L-1,5 Coil, osc. and mixer stages 
L-2 Coil, osc. stage 
L-3 Coil, ose. stage 
L-4 Coll, osc. stage 

L-6 Coil, mixer stage 
L-7 Coil, mixer stage 
L-8,12 Coil, mixer and r-f stages 
L-9 Coil, r-f amp. stage 
L-10 Coil, r-f amp. stage 
L-11 Coil, r-f amp. stage 

L- I3,29 Choke, RF (Red color code) 

L-14,15 Coil, i-f amplifier 
16,17 
L-18 

47,000 ohms I watt, carbon 
680 ohms 1 watt, carbon 
500,000 ohms, HORIZONTAL 
control 
270,000 ohms ; watt, carbon 
47,000 ohms 2 watts, carbon 
4.7 megohms watt, carbon 
220.000 ohms watt, carbon 
680 ohms 2 watt, carbon 
18 ohms 2 watts, carbon 
1200 ohms 1 watt, carbon 
470 ohms watt, carbon 
1.5 megohm watt, carbon 
4700 ohms ; watt, carbon 
500,000 ohms, VERTICAL 
control 
2.5 megohms, HEIGHT control 
2700 ohms 1 watt, carbon 
120,000 ohms 1 watt, carbon 
3.9 megohms 1 watt, carbon 
5 megohms, FOCUS control 
4.7 megohms 1 watt, carbon 

RC30AE335M 3.3 megohms 1 watt, carbon 

RC30AE565M 
25B723 

25B723 

24BG180E 
RC40AE121M 
RC30AE470K 
RC30AE390K 

25B724 

5.6 megohms 1 watt, carbon 
5 megohms, VERTICAL 
POSITION control 
5 megohms, HORIZONTAL 
POSITION control 
18 ohms 10 watts, WW 
120 ohms 2 watts, carbon 
47 ohms 1 watt, carbon 
39 ohms 1 watt, carbon 
33,000 ohms 1 watt, carbon, 
part of coil L-18 
2.5 megohms, WIDTH control 
470 ohms 1 watt, carbon, 
part of coil L-22  

Coil, video peaking, video 
detector 

L-19 Coil, video peaking, video 
detector 

L-20 Coil, video peaking, video 
amp. 

L-21 Coil, video peaking, video 
amp. 

L-22 Coil, sync. shaping 
L-23 Coil, 4.5 mc. sound trap 

50B406 

55B080-3 
51B1038 

51A1041 
51A1042 
51A1043 
51A1044 
51A1046 
51A1047 
51A1048 
51A1049 
51A1050 
5IA1051 

53B008 
50A372 

51A1053 

51A1054 

51A1055 

51A1057 

51B1040 
51B1037 

L-25 
L-28 

L-27 

L-28 

Choke, filter 
Choke, dual winding, HV 
oscillator 
Choke, dual winding, 8C4 
oscillator fil. 
Antenna coil 

PLUGS AND SOCKETS 

Socket, octal (tube) 
Socket, miniature (tube) 
Socket, kinescope (tube) 

PL-1 Line cord and plug PL2 
(Model T-54) 

PL- 1 Line cord and plug PL2 
(Model 505, 506 and 506M) 

SO-2 Connector, line cord 
PL-3 Connector and cord assembly, 

speaker 
Receptacle, fuse 

TUBES, RECT1RERS AND FUSES 

V-1,7,8,9, Type 6AU6, audio IF; 1st, 2nd 
11 and 3rd IF amp; video amp. 

V:2 Type 6AL5, FM detector 
V-3 Type 6AV6, audio amp. 
V-4 Type 25L6GT, audio output 
V-5,6 Type 6AG5, mixer, R.F. amp. 
V-10 Type 6H6, video detector 

56C093 V-12,17, 
53A134 18,19,20 

53A133 
V-13 

51A1039 V-14,21 

V-15 

6A296 V-16 
6 ‘ 297 V-22 
6B298 CR-1 
87B1668 F-1 

87B1668-1 

10%286 
87A1670 

6A287 

90X6AU6 

90X6AL5 
90X6AV6 
90X25L6GT 
.90X6A-G5 
90X6H 

LS-1 

Type 12SN7GT, video output; 
horizontal osc; vertical osc; 
horizontal amp.; vertical 
amp. 
Type 731'4, kinescope 
Type 6C4, RF oscillator, 
H.V. osc. 
Type 25Z6GT, rectifier 

Type 6X5GT, rectifier 
Type, 1B3GT, H.V. rectifier 
Rectifier, silenium 
Fuse, 2 amp., type 3AG 

MISCELLANEOUS 

Channel selector assembly 
complete (Includes PB switch, 
trimmers, coils, etc.) 

Speaker assembly (Includes 
SO- 1) 

Baffle, speaker (Model T-54) 
Knob, rear chassis controls 
Knob, front panel controls 
(Model T-54) 

Knob, front panel controls 
(Model 505 & 506M) 

Knob, front panel controls 
(Model 506) 

SOT TOM VIEW 

SOCNET Yen ME SOTTIM «EMS 

ML YOLTMES ME MASURES MIMER 

NO MAS» CO" ZENO STORM MONO 

LIM VOLTA« - 117 y AC 

• VOLTMES »MM Mt OC IMAMS OTNERIMIE etaPIED 

CC VOLTAIRE MO» ici ATEMME0 NIT« M ELECTIMM sTXTIICTER 

'SC • NO GONETECTERI ‘01.TASC MIMIC" ni TEMM CS' VIS 

TERRANY. S OIKO M A TIE UIS 

'US' SOT «noua watt« minium) At TITRE TIMMIIMS lEI 

SPA« MDroDED TOR SOM« NETER IKAPIPES 

'MODELS D2988, 
p2989, 

90X12SN7GT Knob, push button & FINE 17A041 

TUNING (Model T-54 & 506) 
Knob, push button & FINE 17A041-1 
TUNING (Model 505 & 506M) 

90X7JP4 Esc-utcheon, kinescope tube 7D071 
90X6C4 (Model T-54, 506 & 506M) 

Escutcheon, kinescope tube 7D071-1• 
90X25Z6GT (Model 505) 
90X6X5GT Window, escutcheon 22B206 
90X1B3GT Foot, rubber (Model T-54) 16A029 
278147 Plate, foot reinforcing 63A334 
39A307 (Model T-54) 

Cabinet back (Model 505, 8D844 
506 & 506M) 

Mounting plate, chassis apron 8A786 
controls 

Mounting plate, front panel 8B788 
controls 

Insulating plate, mounting 8A787 
foot brackets 

Bracket, mounting foot 67A797 
Bracket, selenium rectifier 67A807 
mounting 

Bracket, kinescope tube mounting 67A809 
67B894 

41X11203 

85B070 

78B314 
15B141 
15B068-4 

15B068-3 

15B093-1 

Bracket, a-c receptacle mtg. 
(505, 506 & 506M) 

Ring, kinescope tube mounting 76A393 
Terminal board, resistor 88A574 
mounting 

CAUTION -

ne POWAITIAL AT TIEN POWYS MOTOS 1000 V CC 

Tic MIN IMMOSIECt Of 11•11 CRICUT MIL NOT REMIT 

AN ROMRATE MASWIMILMT mn, ORCIMA/re TEST «MM 

1.111E II« OMILALL AMMUREIRENT MESCITIME0 MER TI« 

»SN KILIM« OICR.L.MON ADMS1111EITT PROCEOURE AS 

AN INDICATION Or PROPER OPERATIO«. 
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SERVICE NOTES 

SPECIFICATIONS 

FREQUENCY RANGES: 

Channe/ 
Number 

Channe/ 
frequency 

(mc.) 

Video 
Carrier 

Frequency 
(mc.) 

Audio 
Carrier 

Frequency 
(mc.) 

Receiver 11-F 
Oscillator 
Frequency 

(mc.) 

1 not used -- -- --
2 54 - 60 55.25 59.75 81.35 
3 60 - 66 61.25 65.75 87.35 
4 66 - 72 67.25 71.75 93.35 
5 76 - 82 77.25 81.75 103.35 
6 82 - 88 83.25 87.75 109.35 
7 174 - 180 175.25 179.75 201.35 
8 180 - 186 181.25 185.75 207.35 
9 186 - 192 187.25 191.75 213.35 

10 192 - 198 193.25 197.75 219.35 
11 198 - 204 199.25 203.75 225.35 
12 204 - 210 205.25 209.75 231.35 
13 210 - 216 211.25 215.75 237.35 

FINE TUNING RANGE: 

Plus or minus 400 kc. on Channel 2; 
Plus or minus 2 mc. on Channel 13. 

PAGE 

1 
5 

5 
9 
4 

OPERATING VOLTAGE: 
105 to 120 volts, 60 cycles. 

POWER CONSUMPTION:   300 watts 

AUDIO POWER OUTPUT: 

Undistorted   3.5 watts 
Maximum   4.5 watts 

LOUDSPEAKER: 

Type   12" P.M. 
Voice Coil Impedance   3.2 ohms at 400 

cycles 

RECEIVER ANTENNA INPUT IMPEDANCE: 

.. 300 ohms balanced or 72 ohms unbalanced 

TUBE COMPLEMENT: 

1 1B3/GT   High Voltage Rectifier 
2 5U4G   Low Voltage Rectifier 
1 6AH6   Video Output 
1 6AG5   Mixer 
1 6AG5   R.F. Amplifier 
1 6AL5 . Video Detector and Noise Clipper 
1 6AL5   Ratio Detector 
1 6AL5   _Horizontal A. F. C. 
1 6AQ5   Vertical Output 
2 6AU5/GT   Horizontal Output 
1 6AV6   1st Audio Amplifier 
1 6BH6   1st I. F. Amplifier 
1 6BH6   2nd I. F. Amplifier 
1 6BH6   3rd I. F. Amplifier 
1 6BH6   1st Sound I. F. Amplifier 
1 6BH6   2nd Sound I. F. Amplifier 
1 68/16   Keyed AGC 
1 6BJ6   4th I. F. Amplifier 
1 6C4   H. F. Oscillator 
1 6Y6G   High Voltage Oscillator 
1 6Y6G   Audio Output 

1 
1 
1 
1 
1 
1 

6W4/GT   Horizontal Damper 
12AT7 . 1st Sync. Amp  & Sync. Separator 
12AU7   Vertical Multivibrator 
12AU7   Horizontal Multivibrator 
12AU7 . 2nd Sync. Amp. & Phase Invertor 
12LP4 or 12LP4A  Cathode Ray Tube 

VIDEO CARRIER INTERMEDIATE 
FREQUENCY .   26.1 mc. 

VIDEO RESPONSE:   3.(3 mc. 

AUDIO CARRIER INTERMEDIATE 
FREQUENCY:   4.5 mc. 

AUDIO DISCRIMINATOR BAND WIDTH: 
(between peaks)   150 kc. 

FOCUS:  Magnetic 

SWEEP DEFLECTION .   Magnetic 

SCANNING:   Interlaced 525 line 

HORIZONTAL SCANNING 
FREQUENCY:   15,750 CPS 

VERTICAL SCANNING 
FREQUENCY .   60 CPS 

FRAME FREQUENCY 
(picture repetition rate):   30 CPS 

CATHODE RAY TUBE HANDLING PRECAUTIONS 

Shatterproof goggles and heavy gloves should be worn at all 
times when handling the cathode ray tube. The tube should not be 
handled in the vicinity of any person not so equipped. When han-
dling the cathode ray tube, always keep it away from the body. 

The cathode ray tube bulb, due to its large surface area and 
high vacuum contained within, is subjected to high air pressure. 
More than ordinary care is required to prevent shattering the 
tube. The large end of the bulb, particularly the rim of the view-
ing surface, must not be struck, scratched, or subjected to more 
than moderate pressure at any time. If the tube sticks or fails to 
slip smoothly into place during installation, remove the tube and 
determine the cause of the trouble - - DO NOT FORCE THE TUBE. 

MODELS H-606K12, H-
607K12, Ch. V-2150-114 
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HIGH VOLTAGE WARNING 

The danger accompanying shock is always present when the re-

ceiver is operated outside the cabinet or when the rear cover is 
removed from the cabinet. Only a person familiar with the pre-
cautions to be observed when working with high-voltage equipment 

should service this receiver. 

INSTALLATION INSTRUCTIONS 

TO PREPARE THE RECEIVER FOR OPERATION: 

1. Remove the screws that secure the rear 
cover to the cabinet. 

2. Remove the rear cover by pulling it 
straight out from the cabinet. 

3. Check the operation of the Electronic 
Magnifier. If the shutters bind, do not force 
the control. Re- position the chassis to 
allow smooth operation of the control. If 
the shutters still bind, remove the chassis 
from the cabinet as outlined under CHASSIS 
REMOVAL to determine the cause of the bind-
ing. 

4. Models H- 606K12 and H- 607K12 contain 
a built-in antenna for use in areas of normal 
reception. In such areas where the built-in 
antenna provides good reception, no antenna 
connections are required. However, in weak 
signal areas or under adverse conditions, it 
may be necessary to use an external antenna. 
In this event, the antenna lead-in can be 
connected to the antenna terminals on the 
back of the receiver after disconnecting 
the built-in antenna wires that normally 
connect to these terminals. The lugs on the 
built-in antenna should be insulated and 
dressed in such a position that they do not 
touch the chassis or components. The clamp 
located at the top, inside, rear of the 
cabinet may be used to hold the built-in 
antenna feeder out of the way. 

5. Apply power to the .receiver by connect-
ing a temporary line cord between the re-
ceptacle on the chassis and a 105 to 120 volt 
60 cycle A-C outlet. 

TO CHECK THE OPERATION: 

1. Turn the magnifier switch to the clock-
wise (magnified) position. 

2. Rotate the brightness and contrast con-
trols completely counterclockwise. 

3. Turn on the receiver by rotating the 
off-on-volume control clockwise. 

4. Rotate the channel selector to the 
channel number of the desired station. 

5. Rotate the brightness control clock-
wise until the screen is well lighted. 

6. Rotate the contrast control clockwise 
until a picture appears on the screen. 

7. If the built-in antenna is in use 
adjust the television antenna control fol 
maximum picture contrast. If an external 
antenna is in use, this step is not required. 

8. If the picture is moving up or down 
or quivering adjust the vertical hold con-
trol to stabilize the image. 

9. If vertical or diagonal bars or a 
folded over picture appears on the screen, 
adjust the horizontal hold control to obtain 
a stable picture. 

10. Adjust the fine tuning control for best 
picture detail. 

11. Readjust the brightness and contrast 
controls until pleasing shades ranging from 
clear white to intense black are attained. 

12. If shadows appear on the face of the 
tube or the picture is not properly centered, 
adjust the ion trap magnet and focus coil 
as outlined under ADJUSTMENTS. 

13. Adjust the volume control for the 
desired sound volume. 

14. Turn the magnifier switch to the 
counterclockwise ( normal) position. 

15. If vertical or diagonal bars appear 
on the screen, adjust the width control as 
described under ADJUSTMENTS. Do not re-
adjust the horizontal hold control. 

16. If necessary, adjust the height, 
height magnifier, vertical linearity, vert-
ical linearity magnifier, and focus con-
trols as explained under ADJUSTMENTS. 

17. Check the operation on all available 
television stations. Note that if the built-
in antenna is in use, the television antenna 
control must be readjusted for maximum pic-
ture contrast each time the receiver is wned 
to a different channel. 

18. Turn off the receiver, disconnect the 
temporary line cord and external antenna 
(if used), and replace the rear cover. 

19. Re- connect the external antenna ( if 
used) to the antenna terminals on the rear 

ADJUSTMENTS 
CRT C R T CUSHION FOCUS COIL 

CUSHION ADJUSÎMET ADJUST ENT 

ION TRAP rLie 
MAGNET BASE 

DEFLECTION YOKE 
ADJUSTMENT 

FIG. 1 -- CRT ADJUSTMENTS 

of the chassis, and connect the A-C plug to 
a 105 to 120 volt 60 cycle power outlet. 

20. Re- check the operation on all avail-
able stations. 

The picture adjustments are located on 
the rear of the chassis and are accessible 
through cut-outs in the back cover. 

An insulated, long shank screwdriver is 
preferred for making the ringing coil and 
N.V. oscillator adjustments. 

ION TRAP MAGNET 

CAUTION: When adjusting the ton trap 
magnet, care must be exercised to avoid 
breaking the neck of the C.R.T. 

The ion trap magnet must always be ad-
justed for maximum picture brightness. With 
the magnet oriented approximately as shown in 
Fig. 1, rotate it around the neck of the tube 
and move it forward and backward until the 
position is found where the brightest raster 
is obtained. 

FOCUS COIL 

If a shadow falls on one corner of the 
picture or if the picture is not centered, 
adjustment of the focus coil will be nec-
essary. To adjust, loosen the focus coil 
adjustment wing screws and slightly rotate 
the coil about its vertical and horizontal 
axis until a position is found where the 
picture is centered and there are no shadowed 
corners. Tighten the wing screws with the 
coil in this position. 

CATHODE RAY TUBE CUSHION 

The cushion must fit snugly against the 

PHONO CONNECTOR 

PHONO SWITCH 

MODELS H-606K12, H-

607K12, Ch. V-2150-111 

FOCUS ADJ. ANT. 

WIDTH ADJ. 

VERT. LINEARITY 
ADJ. 

HEIGHT ADJ. HEIGHT MAGNIFIER 
ADJ. 

VERT. LINEARITY I A C PLUG 
MAGNIFIER ADJ. 

FIG. 2 ADJUSTMENTS ON REAR 
OF CHASSIS 

flare of the cathode ray tube in order that 
the rear of the tube will be supported 
firmly. 

DEFLECTION YOKE 

This adjustment controls the angle of 
the picture with respect to the horizontal. 
If the picture is not squared in the picture 
mask, loosen the wing nut and move it to 
the left or right so as to rotate the de-
flection yoke. The picture will tilt to the 
left or right with the deflection yoke 
rotation. 

FOCUS CONTROL 

The focus control ( Fig. 2) should be 
adjusted with the brightness and contrast 
controls in their normal positions. If cor-
rect focusing cannot be obtained, the high 
voltage oscillator may require adjustment. 

HEIGHT AND VERTICAL LINEARITY (NORMAL) 

The height adjustment controls the over-
all height of the picture, while the vertical 
linearity adjustment governs contraction or 
expansion of the upper portion only. For this 
reason, a balance between the two controls 
is necessary to make the picture symmetrical 
and fill the mask vertically. 
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HEIGHT AND VERTICAL LINEARITY (MA(NIFIED) 

The height magnifier adjustment controls 
the overall height of the magnified picture, 
while the vertical linearity magnifier adjust-
ment governs contraction or expansion of the 
upper portion only. For this reason, a balance 
between the two controls is necessary to make 
the picture symmetrical and fill the mask 
vertically. These controls must be reset if 
the height and vertical linearity controls 
governing the normal picture are changed. 

WIDTH 

The width adjustment must always be made 
with the magnifier control setlor a normal 
size picture. The correct adjustment is made 
as follows: 

1. Rotate the magnifier control to the 
magnified position, and adjust the horizontal 
hold control until magnified picture hold 
holds horizontal sync. 

2. Set the magnifier control for a normal 
size picture, and without re- adjusting the 
horizontal hold control adjust the width 
control until the picture holds horizontal 
sync and fills the mask horizontally. 

HORIZONTAL RINGING COIL 

To adjust the horizontal ringing coil. 

1. Turn the magnifier switch to the 
clockwise ( magnified) positiú.i. 

2. Tune in the weakeLt station in your 
area. 

3. Set the horizontal hold control at 
approximately the center of its range. 

4. Adjust the ringing coil ( L403) until 
the picture is properly " locked- in". 

HIGH VOLTAGE OSCILLATOR 

1. Turn off the receiver and disconnect 
the high voltage lead from the CRT. 

2. Connect 18 one megohm, one watt re-
sistors in series between the high voltage 
lead and the chassis. 

3. Connect a kilovoltmeter across the 
18 megohms of resistance. 

4. Turn on the receiver and adjust C507 
(location shown on Fig. 8) for maximum volt-
age indication on the meter. When C507 is 
peaked using an 18 megohm load, the voltage 
across the load should be 9.3 kilovolts 
(approximately). 

5. Turn off the receiver, disconnect the 
kilovoltmeter, remove the 18 megohms of 
resistance, and connect the high voltage 
lead to the CRT. Note that when the 18 meg-
ohm load is removed. and the high voltage 
lead is connected to the CRT, the output 
voltage of the H.V. power supply will rise 
because of the higher/load resistance offered 
by the CRT. 

CATHODE RAY TUBE REPLACEMENT 

1. Remove the chassis from the cabinet 
as explained under CHASSIS REMOVAL. 

2. Back off the screw locking the shutter 
actuating link to the magnifier control 
shaft. 

3. Remove the two self- tapping screws 
that secure the shutter assembly frame to 
the chassis. 

4. Remove the two self- tapping screws 
that secure the shutter assembly frame to 
the brace bars. 

5. Remove the wing nut and lock washer 
from the stud on top of the CRT strap. 

6. Remove the shutter assembly by lift-
ing the bronze strap over the stud and slid-
ing the complete assembly forward. 

7. Remove the ion trap magnet and the 

CRT socket. 

8. Loosen the CRT cushion screws, the 
focus coil wing screws, and remove the screw 
from the CRT strap. 

9. Remove the defective CRT and insert 
the replacement through the deflection yoke 
and focus coil, exercising the caution nec-
essary when handling cathode ray tubes. 

10. Replace the screw in the CRT strap 
and tighten the strap about the tube just 
enough to hold the tube in place. 

11. Replace the shutter assembly and 
tighten the self- tapping screws only. Do not 
tighten the CRT strap wing nut or the set 
screws on the magnifier control shaft. 

12. Position the CRT so that the clear-
ance between the tube and the mask is approx-
imately 1/32. 

13. Tighten the CRT strap and the wing 
nut on the stud at the top of the CRT strap. 

14. Adjust the CRT cushion and tighten 
the CRT cushion screws. 

15. Replace the ion trap magnet and the 
CRT socket. 

16. Adjust the ion trap magnet and focus 
coil as outlined under ADJUSTMENTS. 

CHASSIS 

To remove the chassis from the cabinet: 

1. Remove the control knobs from the 
front of the cabinet. 

2. Remove the wood screws that hold 
the rear cover to the cabinet, and remove 
the rear cover. 

3. Remove the two red-headed wood screws 
from the block located on the top ( inside) 
of the cabinet, and remove the block. 

4. Disconnect the built-in antenna feeder 
from the antenna terminals. 

5. Release the antenna stub from the top 
of the cabinet by pulling out the thumb-
tack. 

6. Remove the two screws that secure the 
antenna trimmer assembly to the top of the 
cabinet. 

7. Remove the trimmer assembly and rubber 
coupling sleeve by carefully pulling the 

17. Turn the magnifier switch to the 
.clockwise ( magnified) position. Open the 
shutters completely and tighten the set 
screw to lock the shutter actuating link 
to the control shaft. 

18. Check the operation of the shutters 
to make certain there is no binding. 

19. Replace the chassis in the cabinet. 

REMOVAL 

coupling sleeve off the drive shaft. 

8. Temporarily tape the drive shaft to the 
top of the cabinet to avoid breakage, 

9. Remove the bracket that clamps the 
shutter frame to the bottom of the cabinet. 
This bracket is located near the front ( in-
side) of the cabinet and can be released by 
removing the screw from the under side of 
the cabinet. 

10. Remove the hex- head chassis bolts 
from the under side of the cabinet. 

11. Remove the chassis by pushing the 
front of the chassis against the left side 
of the cabinet and then easing the chassis 
out of the cabinet while moving the rear of 
the chassis gradually toward the right. The 
chassis must leave the cabinet at an angle 
so that the shutter mechanism will clear the 
antenna drive pulleys. This step must be 
performed cautiously to prevent scratching 
the plastic front plate. 

ALIGNMENT 

TEST EQUIPMENT--To properly service 
this chassis, the following test equipment 
should be available: 

1. R-F sweep generator which meets the 
following requirements: 

a. Frequency range from 18 to 30 mc. 
with a sweep width of 10 mc. 

b. Output adjustable with at least 
100,000 microvolts maximum anda 
very low minimum. 

c. Output " flat" on all attenuator 
positions. 

2. Cathode-ray oscilloscope, ,preferably 
one with a wide band vertical deflection 
amplifier and a low-capacitance input probe. 

3. Signal generator capable of providing 
output frequencies listed below. 

21.6 
22.6 
25.9 
25.6 
23.8 
23.0 
4.5 

4th I-F trap 
1st I-F 
2nd I- F' 
3rd I-F 
4th I-F 
5th I-F 
Audio I-F and ratio detector 
(the frequency must be ex-
tremely accurate, preferably 
crystal controlled.) 

MODELS H-606K12, H-
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NOTE-The R-F output level on all the 
above frequencies should be adjustable with 
at least 100,000 microvolts maximum and a 
very low minimum. 

4. Heterodyne frequency meter with 
crystal calibrator ( if the signal generatpr 
does not include a crystal calibrator). 

5. Electronic voltmeter ( vacuum tube 
voltmeter), with a high voltage multiplier 
probe for measurements up to 15,000 volts 
and an R-F probe for measuring R-F voltages. 

GENERAL INFORMATION-All test equip-
ment and the chassis should be bonded to-
gether by short lengths of heavy ( AI inch) 
braided copper ribbon. The interconnecting 
leads should be shielded ( 72 ohms coaxial 
cable) and should be as short as possible 
consistent with ease of making connections. 
The effectiveness of the bonding can be 
checked during alignment by placing the 
hand on the metal chsssis or test equip-
ment case. If the response pattern or meter 
reading changes visibly, the bonding must 
be improved before the circuits are aligned. 

COMMON I-F ALIGNMENT PROCEDURE 

1. Rotate the channel selector switch 
to channel 3. 

2. Connect the signal generator to the 
mixer tube through the coupling device shown 
in Fig. 4. The device is constructed by 
squeezing together a miniature tube shield 
until it fits the tube snugly and does not 
ground to the chassis. A . 005 mfd capacitor 
is then soldered to the side of the shield. 
By sliding the tube shield up or down on the 
tube, the capacitance between the shield and 
the tube elements can be varied to obtain 
additional control of the coupling over that 
provided by the attenuator in the generator 
itself. The ground side of the generator 
output cable should be connected to the 
receiver chassis. 

3. Connect a vacuum tube yoltmear to 
the video test jack on the receiver chassis, 
and set the meter to its 5 volt scale. 

4. Set the signal generator to 21.6 
mc. ( unmodulated), and adjust C329 for 
minimum voltage on the VTVM. Use a strong 
signal for this adjustment. 

5. Set the signal generator to 22.6 
mc. ( unmodulated), and adjust L306 for 
maximum voltage on the VTVM. During this 
adjustment, keep the signal generator out-
put adjusted so that the VTVM reading does 
not exceed 2 volts. 

6. Set the signal generator to 25.9 
mc. ( unmodulated), and adjust L307 for 
maximum voltage on the VTVM. During this 
adjustment, keep the signal generator out-
put adjusted so that the VTVM reading does 
not exceed 2 volts. 

7. Set the signal generator to 25.6 
mc. ( unmodulated), and adjust L308 for max-
imum voltage on the VTVM. During this ad-
justment, keep the signal generator output 
adjusted so that the VTVM reading does not 
-exceed 2 volts. 

8. Set the signal generator to 23.8 mc. 
(unmodulated), and adjust L309 for maximum 
voltage on the VTVM. During this adjustment, 
keep the signal generator output adjusted 
so that the VTVM reading does not exceed 2 
volts. 

9. Set the signal generator to 23.0 
mc. ( unmodulated), and adjust L313 for max-
imum voltage on the VTVM. During this ad-
justment, keep the signal generator output 
adjusted so that the VTVM reading does not 
exceed 2 volts. 

10. Connect the sweep generator to the 
mixer tube through the coupling device prev-
iously described. The signal generatorwill 
be used in the following steps to provide 
marker indications at various frequencies on 
the response curve. In this application, the 
signal generator input to the set must be low 
in amplitude to avoid distorting the response 
curve. To reduce the signal generator input 
accordingly, the signal generator should be 
loosely coupled to the set by wrapping a few 
turns of insulated wire around the coupling 
capacitor " pigtail" and connecting the 
signal generator to this wire. 

11. Connect the vertical input of the 
oscilloscope to the video test jack through 
the de- coupling network shown in Fig. 5. 
The oscilloscope horizontal input should be 
connected to the sweep output from the sweep 
generator; turn the sweep control on the 
oscilloscope to the "X" or "OFF" position. 

12. Adjust the sweep generator for a 
center frequency of 25.3 mc. with a 10 mc. 
deviation. Adjust the sweep generator output 
until a setting is found where there is 
very little noise on the oscilloscope 
pattern. 

The oscilloscope pattern obtained should 
be similar to that shown in Fig. 6. Use the 
signal generator as a marker to check at the 
frequencies indicated. If the pattern ob-
tained is not similar to Fig. 6, L306, L307, 
L308, L309, and L313 should be re- adjusted 
to produce the correct pattern. The affect 
of the adjustments will be as follows: 

L306 affects the low frequency side 
of the curve. 
L307 affects the high frequency side 
of the curve and the position of the 
video I-F carrier. • 
L308 affects the center of the curve. 
L309 affects the tilt of the " shelf" 
of the curve. 

L3I3 affects the center and the low 
frequency side of the curve. 

SOUND I-F AND 4.5 MC. TRAP ALIGNMENT PRO-
CEDURE 

1. Connect the " high" side of the signal 
generator to the video test jack through a 
.001 mfd capacitor, and ground the " low" 
side to the chassis. 

2. Connect the vacuum tube voltmeter 
to the points indicated on the bottom view 
of the chassis, Fig. 8. The common lead 
should connect to point "C", and the " high" 
lead should connect to point "A". Set the 
meter on its 5 volt (-DC) scale. 

3. Adjust the signal generator to 4.5 
mc. ( unmodulated). The accuracy of this 
frequency is very important. If a crystal 
controlled signal generator is not avail-
able, the frequency should be checked using 
a frequency meter with a crystal calibrator. 

4. Adjust 1201 and the primary of 1202 
for maximum voltage on the VTVM. During this 
adjustment keep the signal generator output 
adjusted so that the VTVM reading does not 
exceed 5 volts. 

5. Connect the common lead from the 
VTVM to point "A" (Fig. 8), and connect the 
"high" lead to point "B". Here it is im-
portant that the case and components of the 
VTVM are not grounded to the receiver 
chassis; otherwise, point "A" would be 
shorted to the chassis through .the common 
lead. 

6. Using the same signal generator 
amplitude and frequency as in step 4, adjust 
the secondary of 1202 for zero voltage on 
the VTVM. As the adjustment is tuned through 
resonance, the voltage will rapidly change 
from one polarity to the opposite polarity. 
The point where the voltage is zero is the 
correct setting. 

7. Connect the common lead from the 
VTVM to the chassis, and connect the R-F 
probe from the VTVM to the junction of B332 

MODELS H-606K12, 14-
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and R326. This point is shown as point "D" 
on Fig. 8. Note that this point is 150 volts 
above ground and, therefore, the R-F probe 
must contain a blocking capacitor. 

8. Using a strong 4.5 mc. signal applied 
as in step 1, adjust C321 for minimum in-
dication on the meter. 

H. F. OSCILLATOR ALIGNMENT PROCEDURE 

If the 6C4 H-F oscillator tube is re-
placed the different inter-electrode capaci-
tance of the new tube may change the oscilla-
tor frequency enough to necessitate re-
alignment of the oscillator. 

The oscillator adjusting screws are 
located on the front of the tuner assembly, 
and this procedure should be followed for 
their adjustment: 

1. Remove the channel selector and fine 
tuning knobs. Remove the selector escutcheon 
plate and escutcheon mounting plate by re-
moving the Phillips head screws securing 
them to the cabinet. The adjustments are 
accessible through the hole in the cabinet. 

2. Set the fine tuning control to the 
middle of its range, and leave it in this 
position during the following adjustments. 

3. Set the channel selector switch to 
the highest of the low band ( channels 2 
through 6) stations operating in your 
locality. 

4. Peak the appropriate oscillator slug 
for the best picture detail. 

5. Repeat step 4 for each progressively 
lower channel on which a station transmits 
in your area. 

6. Set the channel selector switch to 
the highest of the high band ( channels 7 
through 13) stations operating in your 
locality. 

7. Peak the appropriate oscillator slug 
for the best picture detail. 

8. Repeat step 7 for each progressively 
lower channel in the hie' band on which a 
nearby station transmits. 

9. Check the previously made low band 
adjustments, and if the tuning has changed 
repeat steps 3 through 8. 

© John Ir. Rider 
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TRIMMER 

CLOSED TRIMMER PULLEY 

FIG. 3 -- DRIVE STRING ARRANGEMENT 
FOR ANTENNA TRIMMER 

I- F ALIGNMENT CHART 

Turn the channel selector to channel 3 to avoid undesirable beat response during alignment. 

COMMON I-F SECTION 

Couple the sweep and marker generators to the mixer tube as shown in Fig. 4. 

Step Sweep Gen. 
Frequency 

Marker Gen. 
Frequency 

21.6 mc. 
unmodulated 

Remarks Indicator 
Connection Adjust 

1. Not used Use a strong signal Connect VTVM to 
video test jack 

C-329 for minimum voltage 

2. Not used 22.6 mc. 
unmodulated 

Keep marker output 
adjusted so VTVM 
reading does not ex-
ceed 2 v. 

Same as step 1 L-306 for maximum voltage 

3. Not used 25.9 mc. 
unmodulated 

Same as step 2 Same as step I L-307 for maximum voltage 

4. 

5. 
• 

Not used 25.6 mc. 
upmodulated 

Same as step 2 Same as step 1 L-308 for maximum voltage 

Not used 

Not used 

23.8 mc. 
unmodulated 

Same as step 2 Same as step 1 L-309 for maximum voltage 

6. 23.0 mc. 
unmodulated 

Same as step 2 Same as step 1 L-313 for maximum voltage 

7. 25.3 mc. with 
10 mc. devia- 
tion 

check at: 
21.6 mc. 
22.5 mc. 
23.5 mc. 
25.3 mc. 
26.1 mc. 

Keep sweep output 
low enough so that 
very little noise ap- 
pears on the oscillo- 
scope trace 

Connect oscilloscope 
to video test jack. 
See Fig. 5. 

If necessary, adjust L-306, 
L-307, L-308, L-309, and 
L-313 to obtain correct re-
sponse curve. See Fig. 6. 

SOUND i-F SECTION AND 4.5 MC. TRAP 

Connect the signal generator to the video test jack through a .001 mfd mica capacitor. 

Step 

I. 

Signal Gen. 
Frequency VTVM Connection Remarks Adjust 

T-201 and pri. of T-202 for 
maximum voltage 

Sec. of T-202 for zero volt-
age 

4.5 mc. 
unmodulated 

See Fig. 8. Common lead 
to point "C" and high lead 
to point "A". 

Use 5 v. ( - DC) scale on 
meter. Set sig. gen. output 
accordingly. 

2. 4.5 mc. 
unmodulated 

See Fig. 8. Common lead 
to point "A" and high lead 
to point "B". 

Use same sig. gen. output 
as in step 1. 

3. 4.5 mc. 
unmodulated 

See Fig. 8. R-F probe to 
point "D" and common 
lead to chassis. 

Use strong signal from 
generator. 

C-321 for minimum voltage 
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MODELS H-606K12, H 
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PARTS LIST FOR MODELS H-606K12 AND H-607K12 

R401 FOCUS 

 R406 WIDTH 

When ordering parts, specify model number of set in addition to part number and description 
of part. 

Part No. 

CABINET 

Description 

V-9485-1 Baffle and grille cloth assembly (mahogany)  
V-9485-2 Baffle and grille cloth assembly (blond)  
V-1197-1 Cabinet (mahogany)  
V-1197-2 Cabinet (blond)  
V-5522 Cord, AC  
V-32 1 9S-1 Cord, dial drive  
V-9255-1 Cover assembly, back  
V-4902 Glide, furniture  
V-6146-5 Knob, television antenna (mahogany)  
V-6146-7 Knob, television antenna ( blond)  
V-6146-1 Knob, contrast, horizontal hold, volume on-oil ( mahogany) 
V-6146-6 Knob, contrast, horizontal hold, volume on-off ( blond)  
V-9104-1 Knob, brightness, vertical hold (plastic)  
V-9104-4 Knob, fine tuning (plastic)  
V-6284-2 Knob, channel selector (mahogany)  
V-6284-3 Knob, channel selector (blond)  
V-9471-1 Knob, magnifier (plastic)  
V-9491-2 Plate, front glass ( mahogany)  

R403 VERT LIN 

R402 HEIGHT 

R465 VERT LIN. 
MUG. 

607K12, Ch. V-2150-111 

PARTS LIST FOR MODELS H-606K12 AND H-607K12 (Continued) 

Part No. Description 

V-9491-3 Plate, front glass (blond)  
V-9323-1 Pulley assembly (driver)  
V-9324-1 Pulley assembly (trimmer)  
V-6059 Spring, knob (fine tuning)  
V-6063-1 Spring, knob (selector)  
V-4057 Spring, dial drive  
V-5421-5 Washer, felt (knobs)  
V- 3752S Washer, felt (television antenna knob)  
V-3436 Washer, "C" (television antenna shaft)  

MISCELLANEOUS 

V-6451-2 Adapter plate, RF tuner  
V-9358-1 Antenna assembly, television  
V-4169-1 Base, miniature tube (6BH6, 6BJ6, 6AL5)  
V-6602-1 Base, miniature tube ( 12AU7 vertical MV)  
V-5948-2 Bracket, focus control  
V-6974-1 Bracket assembly, deflection yoke  
V-5860-8 Cable assembly, speaker  
V-5426 Clip, I-F mounting  
V- 3254S Connector, phono  
V-5906-1 Connector assembly, hi-voltage  
V-9014 Fastener, hi-voltage lid  
V-9234 Hood, yoke mounting  
V-5977 Jack, test (video)  
V-6573-1 Magnet, ion trap  
V-5549 Plug, AC male  
V-6518-1 Plug assembly, yoke  
V-9478-2 Ring, mask  
V-6602-2 Shield, miniature tube ( 12AU7 vertical MV)  
V-4169-2 Shield, miniature tube (6BH6, 6AL5, 6BJ6)  
V-9175-8 Shutter assembly  
V-5979 Sleeve, rubber (focus coil)  
V-9440-2 Socket assembly, CRT  
V-9166-1 Socket, deflection  
V-5929 Socket, molded octal ( IB3GT)  
V-3299 Socket, speaker  
V-6295-1 Socket, miniature wafer (6BH6, 6AU6)  
V-5556-1 Socket, miniature molded ( 12AU7, 12AU7 2nd sync)  

V-4514 Socket, molded octal ( 5U4G, 6Y6, 6W4)  
V-4315-2 Socket, molded octal (6AU6GT)  
V-4292S-1 Socket, miniature molded.(6BH6, 6BJ6, 6AQ5)  
V-6089-1 Socket, miniature ( 12AU7 vertical MV)  
V-6878-1 Socket, miniature wafer (6AL5 horizontal AFC)  
V-6997-1 Socket, miniature (6AH6)  
V-6072-3 Socket, miniature ( 12AU7 horizontal MV)  
V-9431 Speaker, 12" PM  
V-6908 Strap assembly, CRT  
V-5406 Switch, phono  

Item 

C-101 
C-102 
L-101 

V-2150-111 CHASSIS ELECTRICAL PARTS 

Section 1— RF 

Part No. 

V-5596 
V-5596 
V-4886-2 
V-8209 

Description 

Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Coil, 1.1 microhenries 
Tuner assembly, RF 

Function 

Filament 
Filament 
RF filament choke 
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Item Part No. 

C-201 V-6570 

C-202 V-4880 

C-203 V-3236 

C-204 
C-205 
C-206 
C-207 
C-208 
C-209 
C-210 
C-211 
C-212 
C-214 
C-215 
C-216 
C-217 
C-218 
C-219 
C-220 
L-205 
*R-201 

R-203 
R-204 
R-205 
R-206 
R-207 
R-208 
R-209 
R-210 
R-211 
R-212 
R-213 
R-214 
R-215 
T-201 
T-202 
T-203 

V-5658-6 
V-5596 
V-6023-4103M 
V-6023-6202M 
V-6023-6202M 
V-6023-4103M 
RCM20B681M 
V-6023-4103M 
V-6023-4103M 
V-6023-4103M 
V-6023-4104M 
RCM20B100K 
RCM20B470K 
RCM2OBIOIK 
RCM20B271K 
V-6023-4103M 
V-5902-4 
V-9482-1 assy 

RC30AE331K 
RC20AE101K 
RC20AE103J 
RC20AE103J 
RC20AE223K 
RC20AE333K 
RC20AE473K 
RC20AE47jK. 
RC20AE274K 
RC20AE474K 
RC20AE106M 
RC30AE683K 
RC41AE471K 
V-6517 
V-6483 
V-9685 

*C-301 V-6977 assy 

*C-302 V-6977 assy 

C-303 V-6570 

C-304 V-5658-6 
C-305 V-5658-6 
C-306 V-5596 
C-307 V-5596 
C-308 V-5596 
C-309 V-5596 
C-310 V-5596 
C-311 V-5596 
C-312 V-5596 
C-313 V-5596 
C-314 V-5596 
C-315 V-5596 
C-316 V-5596 
C-317 V-5596 

PARTS LIST FOR MODELS H-606102 

Description 

Section 2—Sound I-F and Audio 

Capacitor, electrolytic 30 mfd 
450 v. 

Capacitor, electrolytic 2 mfd 
50 v. 

Capacitor, electrolytic 20 mfd 
25 v. 

Capacitor, 4.7 mmf 
Capacitor, hi-kap, .005 mfd 
Capacitor, .01 mfd 400 v. 
Capacitor, .002 mfd 600 v. 
Capacitor, .002 mfd 600 v. 
Capacitor, .01 mfd 400 v. 
Capacitor, 680 mmf 
Capacitor, .01 mfd 400 v. 
Capacitor, .01 mfd 400 v. 
Capacitor, .01 mfd 400 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, 10 mmf 
Capacitor, 47 mmf 
Capacitor, 100 mmf 
Capacitor, 270 mmf 
Capacitor, .01 mfd 400 v. 
Coil 
Control (assy consists of R-201, 
SW-401 and SW- 501) 

Resistor, 330 ohms 1 w. 
Resistor, 100 ohms 32 w. 
Resistor, 10,000 ohms 32 w. 
Resistor, 10,000 ohms 34 w. 
Resistor, 22,000 ohms w. 
Resistor, 33,000 ohms 34 w. 
Resistor, 47,000 ohms w. 
Resistor, 47,000 ohms 32 w. 
Resistor, 270,000 ohms w. 
Resistor, 470,000 ohms 32 w. 
Resistor, 10 megohms 34 w. 
Resistor, 68,000 ohms 1 w. 
Resistor, 470 ohms 2 w. 
Transformer, 4.5 mc 
Transformer 
Transformer 

Section 3—Video 

Capacitor, electrolytic 80 mfd 
400 v: (assy consists of C-301, 
C-302, C-401 and C-402) 

Capacitor, electrolytic 10 mfd 
400 v. (assy consists of C-301, 
C-302, C-401 and C-402) 

Capacitor, electrolytic 30 mfd 
450 v. 

Capacitor, 4.7 mmf 
Capacitor, 4.7 mmf 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor,_hi-kap .005 mfd 

Function 

Screen by-pass 

Ratio det stabilizer 

Cathode by-pass 
Audio I-F coupling 
Cathode by-pass 
Screen by-pass 
Plate by-pass 
De-emphasis 
Screen by-pass 
De-emphasis 
Bass boost 
AF coupling 
Coupling 
Plate decoupling 
Ratio det tuning 
AF coupling 
Grid by-pass 
Plate by-pass 
AF coupling 
Plate load 

Volume 
Cathode bias 
Cathode bias 
Ratio det load 
Ratio det load 
Bass boost 
De-emphasis 
Grid return 
Decoupling 
Plate load 
Grid return 
Grid return 
Decoupling 
Screen load 
Sound IF 
Sound disc 
Audio output 

Filter 

Screen by-pass 

Decoupling 
I-F peaking 
Detector by-pass 
R-F by-pass 
AGC decoupling 
Screen by-pass 
Plate decoupling 
AGC decoupling 
Plate decoupling 
Screen by-pass 
Cathode by-pass 
Screen by-pass 
Plate decoupling 
Cathode by-pass 
Screen by-pass 

AND H-607K12 (Continued) 
Item Part No. 

C-318 V-5596 
C-319 V-6023-4103M 
C-320 V-5658-6 
C-321 V-9398 
C-322 V-6023-4104M 
C-323 V-6023-4104M 
C-324 RCM2OBIOIK 
C-325 RCM2013271K 
C-326 RCM20B271K 
C-327 RCM20B271K 
C-328 RCM20B151K 
C-329 V-3713-3 
C-330 V-5596 
C-335 V-5596 
L-301 V-5902-7 
L-302 V-5902-7 
L-303 V-5902-7 
L-304 V-5899 
L-306 V-9231 
L-307 V-6459 
L-308 V-6459 
L-309 V-6459 
L-310 V-5902-4 
L-311 V-5902-5 
L-312 V-5902-1 
L-313 V-6459 
*R-301 V-9235-2 assy 

*R-302 V-9235-2 assy 

R-306 RC41AE103K 

R-307 V-6984-1 
R-309 RC20AE680K 
R-310 RC20AE680K 
R-311 RC20AE101K 
R-312 RC20AE101K 
R-313 RC20AE102M 
R-314 RC20AE102M 
R-315 RC20AE102M 
R-316 RC20AE102M 
R-317 RC20AE472K 
R-318 RC20AE472K 
R-319 RC20AE472K 
R-320 RC20AE103K 
R-321 RC20AE103K 
R-322 RC20AE103M 
R-323 RC20AE103M 
R-324 RC20AE223K 
R-325 RC20AE473K 
R-326 RC20AE104K 
R-327 RC20AE682K 
R-328 RC20AE102M 
R-329 RC20AE225K 
R-331 RC20AE123K 
R-332 RC20AE154K 
R-333 RC30AE473K 
R-334 RC30AE224K 
R-335 RC30AE683K 
R-336 RC30AE104K 
R-337 RC30AE362J 
R-338 RC41AE103K 
R-339 RC20AE222K 

*C-401 V-6977 assy 

C-402 V-6977 assy 

Description 

Capacitor, hi-kap .005 mfd 
Capacitor, .01 mfd 400 v. 
Capacitor, 4.7 mmf 
Capacitor, trimmer 
Capacitor, . 1 mfd 400 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, 100 mmf 
Capacitor, 270 mmf 
Capacitor, 270 mmf 
Capacitor, 270 mmf 
Capacitor, 150 mmf 
Capacitor, ceramic variable 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 

Control, 1500 ohms (assy con-
sists of R-301 and R-302) 

Control, 50,000 ohms (assy con-
sists of R-301 and R-302) 

Resistor, 10,000 ohms 2 w. 
Resistor, 2000 ohms 5 w. 
Resistor, 68 ohms 3/2 w. 
Resistor, 68 ohms AI w. 
Resistor, 100 ohms AI w. 
Resistor, 100 ohms w. 
Resistor, 1000 ohms 32 w. 
Resistor, 1000 ohms 32 w. 
Resistor, 1000 ohms 34 w. 
Resistor, 1000 ohms 1/2 w. 
Resistor, 4700 ohms w. 
Resistor, 4700 ohms 32 w. 
Resistor, 4700 ohms 32 w. 
Resistor, 10,000 ohms w. 
Resistor, 10,000 ohms %2 w. 
Resistor, 10,000 ohms w. 
Resistor, 10,000 ohms 32 w. 
Resistor, 22,000 ohms 32 w. 
Resistor, 47,000 ohms 32 w. 
Resistor, 100,000 ohms 32 w. 
Resistor, 6800 ohms w. 
Resistor, 1000 ohms 32 w. 
Resistor, 2.2 megs 32 w. 
Resistor, 12,000 ohms 32 w. 
Resistor, 150,000 ohms 32 w. 
Resistor, 47,000 ohms 1 w. 
Resistor, 220,000 ohms 1 w. 
Resistor, 68,000 ohms 1 w. 
Resistor, 100,000 ohms 1 w. 
Resistor, 3600 ohms 1 w. 
Resistor, 10,000 ohms 2 w. 
Resistor, 2200 ohms 32 w. 

Section 4—Sweep 

Capacitor, electrolytic 10 mfd 
400 v. (assy consists of C-301, 
C-302, C-401 and C-402) 

Capacitor, electrolytic 10 mfd 
400 v. (assy consists of C-301, 
C-302, C-401 and C-402) 

Function 

Plate decoupling 
AGC delay 
I-F Reaking 
4.5 mc trap tuning 
Video coupling 
Grid by-pass 
I-F coupling 
I-F coupling 
I-F coupling 
I-F coupling 
I-F coupling 
Trap tuning 
AGC decoupling 
SCICtú by-pass 
Video peaking 
Video peaking 
Video peaking 
Cathode trap 
I-F peaking 
I-F peaking 
I-F peaking 
I-F peaking 
Video peaking 
Video peaking 
Video peaking 
I-F peaking 

Contrast 

Brightness 
Cathode bias 
Decoupling 
Cathode bias 
Cathode bias 
Cathode bias 
Cathode bias 
Plate decoupling 
Screen load 
Plate decoupling 
Screen load 
Grid return 
Grid bias 
Grid return 
Grid return 
Plate decoupling 
AGC decoupling 
AGC decoupling 
4.5 mc trap loading 
DC divider 
DC divider 
Grid return 
Plate decoupling 
AGC decoupling 
Grid return 
DC divider 
Screen load 
AGC filter 
Screen load 
Screen load 
Plate load 
Plate decoupling 
Cathode bias 

Plate decoupling 

Plate decoupling 

MODELS H-606K12 
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Item 

*C-403 

C-1104 

C-405 

C-406 
C-407 
C-408 
C-409 
C-410 
C-411 
C-412 
C-4I3 
C-414 
C-415 
C-416 
C-417 
C-418 
C-419 
C-420 
C-421 
C-422 
C-423 
C-424 
C-425 
C-426 
C-427 
C-428 
C-429 
C-430 
C-431 
C-432 
C-433 
C-434 
C-435 
C-436 
C-437 
C-438 
C-442 
C-443 
C-444 

L-401 
L-402 
L-403 
L-404 
L-405 
L-406 
L-407 
L-413 
R-401 
R-402 
R-403 
*R-404 

R-406 
R-407 
R-408 
R-409 
R-410 
R-411 
R-412 
R-415 
R-418 
R-419 
R-420 
R-421 
R-422 

Part No. 

V-6978 assy 

V-9009-1 

V-6570 

RCP1OW4104M 
V-5596 
V-5596 
V-5596 
V-6023-6102M 
V-6023-6102M 
V-6023-4472M 
V-6023-6222M 
V-6023-4103M 
V-6023-4103M 
V-6023-4503M 
V-6023-4503M 
V-6023-4503M 
V-6023-4104M 
V-6023-4104M 
V-6023-4104M 
V-6023-4104M 
V-6066-4254M 
V-6023-4104M 
V-6023-4104M 
V-6023-4104M 
V-6066-4254M 
V-6023-4104K 
V-6023-4103K 
RCM20B271K 
RCM20B101K 
RCM20B681M 
RCM20C331) 
RCM20C331) 
RCM30C392K 
V-9176-15560K 
RCM20B391K 
V-6023-4503M 
V-6023-4104M 
RCM20B101K 
V-9465-2 

V-9230-2 
V-5900-2 
V-6764 
V-4886-2 
V-4886-2 
V-4886-2 
V-4886-2 
V-4886-2 
V-5908 
V-6462 
V-6463 
V-6464-1 assy 

V-6464-1 assy 

V-6500-1 
RC20AE561K 
RC20AE561K 
V-6984-6 
V-6984-5 
V-6984-1 
V-4758 
RC20AE105K 
RC20AE101K 
RC20AE331K 
RC20AE471K 
RC20AE471K 
RC20AE102K 

Description 

Capacitor, electrolytic 30 mfd 
450 v. (assy consists of C-403 
and -C-501 and C-502) 

Capacitor, electrolytic 150 mfd 
50 V. 

Capacitor, electrolytic 30 mfd 
450 v. 

Capacitor, . 1 mfd 400 v. 
Capaci'tor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, .001 mfd 600 v. 
Capacitor, .001 mfd 600 v. 
Capacitor, .0047 mfd 400 v. 
Capacitor, .0022 mfd 600 v. 
Capacitor, .01 mfd 400 v. 
Capacitor, .01 mfd 400 v. 
Capacitor, .05 mfd 400 v. 
Capacitor, .05 mfd 400 v. 
Capacitor, .05 mfd 400 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, . 25 mfd 400 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, . 25 mfd 400 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, .01 mfd 
Capacitor, 270 mmf 
Capacitor, 100 mmf 
Capacitor, 680 mmf 
Capacitor, 330 mmf 
Capacitor, 330 mmf 
Capacitor, 3900 mmf 
Capacitor, 56 mmf 
Capacitor, 390 mmf 
Capacitor, .05 mfd 
Capacitor, . 1 mfd 
Capacitor, 100 mmf 
Capacitor, 7 mmf (twin lead 

150 ohms) 
Choke, feed 
Coil 
Coil 
Choke, RF 
Choke 
Choke 
Choke 
Choke, RF 
Control, 400 ohms 
Control, 1 meg 
Control, 5,000 ohms 
Control, 100,000 ohms (assy 

consists of R-404 and R-405) 
Control, 500,000 ohms (assy 

consists of R-404 and R-405) 
Control, 5000 ohms 
Resistor, 560 ohms 1/2  w. 
Resistor, 560 ohms 1/2  w. 
Resistor, 560 ohms 5 w. 
Resistor, 10,000 ohms 5 w. 
Resistor, 2000 ohms 5 w. 
Resistor, 110 ohms 3 w. 
Resistor, 1 megohm 1/2  w. 
Resistor, 100 ohms 1/2  w. 
Resistor, 330 ohms 1/2  w. 
Resistor, 470 ohms 1/2  w. 
Resistor, 470 ohms 1/2  w. 
Resistor, 1000 ohms 1/2  w. 

Filter 

MODELS H-606K12, H-
Function PARTS LIST FOR MODELS H-606K12 AND H-607K12 (Continued) 607K12, Ch. V-2150-111 

Cathode by-pass 

Filter 
H.V. supply decoupling 
Filament by-pass 
Filament by-pass 
Filament by-pass 
AFC coupling 
AFC coupling 
AFC delay 
Pulse divider 
Vert. sync. coupling 
H. MV coupling 
Sync coupling 
Cathode by-pass 
AFC delay 
Grid by-pass 
V. MV coupling 
Plate decoupling 
Plate decoupling 
Sync coupling 
Coupling 
Cathode by-pass 
Screen by-pass 
Plate by-pass 
Vertical discharge 
MV coupling 
Grid by-pass 
Plate by-pass 
Horiz. discharge 
Error volt. coupling 
H. MV coupling 
MV plate tank 
Transient by-pass 
H. sync coupling 
Sync coupling 
Grid by-pass 
Plate by-pass 

AGC coupling 

Plate load 
Focus 
Ringing 
Filament 
Filament 
Filament 
Filament 
Filament 
Focus 
Height 
Vert. Lin. 

Horizontal hold 

Vertical hold 
Width 
Transient damping 
Transient damping 
Plate load 
Screen load 
Plate load 
Focus coil shunt 
Positive bias limiting 
Hor. sweep stabilizer 
Cathode bias 
Cathode bias 
Focus coil shunt 

Item Part No. 

R-423 
R-424 
R-425 
R-426 
R-427 
R-428 
R-429 
R-430 
R-431 
R-432 
R-433 
R-434 
R-436 
R-437 
R-438 
R-439 
R-440 
R-441 
R-442 
R-443 
R-444 RC20AE474K 
R-445 RC20AE474K 
R-446 RC20AE104K 
R-447 RC20AE105K 
R-448 RC20AE105K 
R-449 RC20AE225K 
R-450 RC20AE475K 
R-451 RC20AE224K 
R-452 RC20AE154K 
R-453 RC30AE224K 
R-455 RC20AE153K 
R-456 V-6067-4 
R-464 V-5909 
R-465 V-5910 
R-469 RC20AE225K 
R-470 RC20AE101K 
R-471 RC20AE101K 
SW-401 V-9482-1 assy 

RC20AE102K 
RC20AE182K 
RC20AE272K 
RC20AE272K 
RC20AE?,92K 
RC20AE223K 
RC20AE562K 
RC30AE333K 
RC30AE333K 
RC20AE273K 
RC20AE333K 
RC20AE473K 
RC20AE683K 
RC20AE104) 
RC20AE104.) 
RC20AE225K 
RC20AE104K 
RC20AE224) 
RC20AE394) 
RC20AE474K 

T-401 
T-402 
Z-401 
Z-402 

V-6981-1 
V-6481-2 
V-9213 
V-6486-2 

C-501 V-6978 assy 

C-502 V-6978 assy 

C-503 
C-504 
C-505 
C-506 
C-507 
C-508 
C-509 
C-510 
L-501 
L-502 
R-501 
R-502 
R-503 
R-504 
SW- 501 

V-5040-15 
V-5040-15 
V-6023-4503M 
V-6023-4503M 
V-6454 
RCM20B271K 
V-5895 
V-5895 
V-6471 
V-9279-1 
RC41AE333K 
RC20AE680K 
RC20AE683K 
RC20AE104K 
V-9482-1 assy 

T-501 V-6988 
T-502 V-9278 

Description 

Resistor, 1000 ohms 1/2 w. 
Resistor, 1800 ohms 1/2  w. 
Resistor, 2700 ohms 1/2  w. 
Resistor, 2700 ohms 1/2 w. 
Resistor, 3900 ohms 1/2  w. 
Resistor, 22,000 ohms 1/2  w. 
Resistor, 5600 ohms 1/2  w. 
Resistor, 33,000 ohms 1 w. 
Resistor, 33,000 ohms 1 w. 
Resistor, 27,000 ohms 1/2  w. 
Resistor, 33,000 ohms 1/2  w. 
Resistor, 47,000 ohms 1/2 w. 
Resistor, 68,000 ohms 1/2  w. 
Resistor, 100,000 ohms 1/2  w. 
Resistor, 100,000 ohms 1/2  w. 
Resistor, 2.2 megohms 1/2  w. 
Resistor, 100,000 ohms 1/2  w. 
Resistor, 220,000 ohms 1/2  w. 
Resistor, 390,000 ohms 1/2 w. 
Resistor, 470,000 ohms 1/2  w. 
Resistor, 470,000 ohms 1/2  w. 
Resistor, 470,000 ohms 1/2  w. 
Resistor, 100,000 ohms 1/2  w. 
Resistor, 1.0 megohms 1/2  w. 
Resistor, 1.0 megohms 1/2  w. 
Resistor, 2.2 megohms 1/2  w. 
Resistor, 4.7 megohms 1/2  w. 
Resistor, 220,000 ohms 1/2  w. 
Resistor, 150,000 ohms 1/2  w. 
Resistor, 220,000 ohms 1 w. 
Resistor, 15,000 ohms 1/2 w. 
Resistor, glasohm, 150 ohms 3 w. 
Control, 2.5 megohms 
Control, 25,000 ohms 
Resistor, 2.2 megohms 1/2  w. 
Resistor, 100 ohms 1/2  w. 
Resistor, 100 ohms 1/2  w. 
Magnifier (assy consists of 
R-201, SW-401 and SW- 501) 

Transformer 
Transformer 
Filter 
Yoke assembly 

Section 5-Power 

Capacitor, electrolytic 30 mfd 
450 v. (assy consists of C-501, 
C-502 and C-403) 

Capacitor, electrolytic 30 mfd 
450 v. (assy consists of C-501, 
C-502 and C-403) 

Capacitor, .01 mfd 600 v. 
Capacitor, .01 mfd 600 v. 
Capacitor, .05 mfd 400 v. 
Capacitor, .05 mfd 400 v. 
Capacitor 
Capacitor, 270 mmf 
Capacitor, 500 mmf 
Capacitor, 500 mmf 
Choke 
Choke 
Resistor, 33,000 ohms 2 w. 
Resistor, 68 ohms 1/2  w. 
Resistor, 68,000 ohms 1/2  w. 
Resistor, 100,000 ohms 1/2  w. 
Switch, on-off (assy consists of 
R-201, SW-401 and SW- 501) 

Transformer 
Transformer, HV 

Function 
Cathode bias 
Cathode bias 
Cathode bias 
Plate load 
Waveform correction 
Plate load 
Plate load 
H. MV decoupling 
H. MV decoupling 
Waveform correction 
Voltage divider 
Plate decoupling 
Error voltage load 
AFC diode load 
AFC diode load 
Grid return 
Plate load 
Grid bias 
Plate load 
Charge limiting 
Grid return 
AFC delay 
Grid return 
Grid return 
Grid return 
Grid return 
Plate load 
Plate load 
Plate load 
Limiting 
Plate load 
Cathode bias 
Height magnifier 
V. lin magnifier 
Diode shunt 
Parasitic suppressor 
Parasitic suppressor 

Vertical output 
Filament 
Integrating 
Deflection 

Filter 

Filter 
A-C line by-pass 
A-C line by-pass 
Screen by-pass 
Plate decoupling 
Osc trimmer 
Grid bias 
HV filter 
HV filter 
Filter 
RF 
Screen drop 
Plate decoupling 
Grid bias 
HV filter 

Power 
RF 
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IMPORTANT-Since many of the components are very critical, exact duplicates must be used for replacement purposes. However, any substitute supplied by Westinghouse will assure 
performance equal to or better than the listed part. 
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FREQUENCY RANGES: 
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TOP VIEW - TUBE LAYOUT. .   14 
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VOLTAGE MEASUREMENTS .   17 
WAVEFORMS .   17 

Channel 
Number 

Channel 
Frequency 
(m.) 

Video 
Carrier 

Frequency 
fmc.) 

Audio 
Carrier 

Frequency 
(mc.) 

Receiver huF 
Oscillator 
Frequency 

(mc.) 

1 not used -- -- --
2 54 - 60 55.25 59.75 81.35 
3 60 - 66 61.25 65.75 87.35 
4 66 - 72 67.25 71.75 93.35 
5 76 - 82 77.25 81.75 103.35 
6 82 - 88 83.25 87.75 109.35 
7 174 - 180 175.25 179.75 201.35 
8 180 - 186 181.25 185.75 207.35 
9 186 - 192 187.25 191.75 213.35 

10 192 - 198 193.25 197.75 219.35 
11 198 - 204 199.25 203.75 225.35 
12 204 - 210 205.25 209.75 231.35 
13 210 - 216 211.25 215.75 237.35 

FINE TUNING RANGE: 
Plus or minus 400 kc. on Channel 2; 
Plus or minus 2 mc. on Channel 13. 

OPERATING VOLTAGE: 
105 to 120 volts, 60 cycles. 

POWER CONSUMPTION.   185 watts 

AUDIO POWER OUTPUT: 
Undistorted   1.2 watts 
Maximum   1.5 watts 

LOUDSPEAKER: 
Type   4" E. M. 
Voice Coil Impedance .... 3.2 ohms at 400 

cycles 

RECEIVER ANTENNA INPUT IMPEDANCE: 
.. 300 ohms balanced or 72 ohms unbalanced 

TUBE COMPLEMENT: 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

1B3/GT   High Voltage Rectifier 
5U4G   Low Voltage Rectifier 
6AH6   Video Output 
6AG5   Mixer 
6AG5   R.F. Amplifier 
6AL5 Video Detector and Noise Clipper 
6AL5   Ratio Detector 
6AL5   Horizontal A. F. C. 
6K6GT   Audio Output 
6AQ5     Vertical Output 
6AV6   1st Audio Amplifier 
6BH6   1st I. F. Amplifier 
6BH6   2nd I F. Amplifier 
6BH6   3rd I. F. «Amplifier 
6BH6   1st Sound I. F. Amplifier 
6BH6   2nd Sound I. F. Amplifier 
6BH6   Keyed AGC 
6BJ6   4th I. F. Amplifier 
6C4   H. F. Oscillator 
6V6/GT   High Voltage Oscillator 

1 
1 
1 
1 
1 
1 
1 

MODEL H-609T10 
Ch. V-2150-9).0 

6W4/GT   Horizontal Damper 
6BQ6/GT   Horizontal Output 
12AT7 1st Sync. Amp  & Sync. Separator 
12AU7   Vertical Multivibrator 
12AU7   Horizontal Multivibrator 
12AU7 2nd Sync. Amp. & Phase Inverter 
10BP4   Cathode Ray Tube 

VIDEO CARRIER INTERMEDIATE 
FREQUENCY.   26.1 mc. 

VIDEO RESPONSE:   3.6 mc. 

AUDIO CARRIER INTERMEDIATE 
FREQUENCY:   4.5 mc. 

AUDIO DISCRIMINATOR BAND WIDTH: 
(between peaks)   150 kc. 

FOCUS:   Magnetic 

SWEEP DEFLECTION:   Magnetic 

SCANNING .   Interlaced 525 line 

HORIZONTAL SCANNING 
FREQUENCY:   15,750 CPS 

VERTICAL SCANNING 
FREQUENCY:   60 CPS 

FRAME FREQUENCY 
(picture repetition rate):   30 CPS 

HIGH VOLTAGE WARNING 

The danger accompanying shock is always present when the re-
ceiver is operated outside the cabinet or when the rear cover is 
removed from the cabinet. Only a person familiar with the pre-
cautions to be observed when working with high- voltage equipment 
should service this receiver. 

CATHODE RAY TUBE HANDLING PRECAUTIONS 

Shatterproof goggles and heavy gloves should be worn at all 
- times when handling the cathode ray tube. The tube should not be 
handled in the vicinity of any person not so equipped. When han- . 
dling the cathode ray tube, always keep it away from the body. 

The cathode ray tube bulb, due to its large surface area and 
high vacuum contained within, is subjected to high air pressure. 
More than ordinary care is required to prevent shattering the 
tube. The large end of the bulb, particularly the rim of the view-
ing surface, must not be struck, scratched, or subjected to more 
than moderate pressure at any time. If the tube sticks or fails to 
slip smoothly into place during installation, remove the tube and 
determine the cause of the trouble - - DO NOT FORCE THE TUBE. 
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ADJUSTMENTS 

INSTALLATION INSTRUCTIONS 

TO PREPARE THE RECEIVER FOR OPERATION: 

Model H-609T10 is shipped in operating 
condition. There is no shipping material to 
be removed. Simply remove the receiver from 
its carton, and connect the A-C plug to a 
105 to 120 volt 60 cycle A-C outlet. 

However, it is désirable that the ad-
justment of the ion trap magnet be checked 
in order to obtain best performanèe from the 
receiver. A check of this adjustment will 
also avoid the possibility of C.R.T. damage 
resulting from prolonged operation with an 
incorrectly adjusted ion trap magnet. To 
check the adjustment, proceed as follows: 

1. Remove the screws that secure the 
rear cover to the cabinet. 

2. Remove the rear cover by pulling it 
straight out from the cabinet. 

3. Apply power to the receiver using a 
temporary line cord connected between the A-C 
receptacle on the chassis and an A-C outlet. 

4. Adjust the ion trap magnet as ex-
plained under ADJUSTMENTS. 

Model H- 609T10 contains a built-in 
antenna for use in areas of normal reception. 
In such areas when the built-in antenna pro-
vides good reception, no antenna connections 
are required. However, in weak signal areas 
or under adverse conditions, it may be nec-
essary to use an external antenna. In this 
event, the antenna lead-in can be connected 
to the antenna terminals on the back of the 
receiver after disconnecting the built-in 
antenna wires that normally connect to these 
terminals. The lugs on the built-in antenna 
should then be insulated and dressed in such 
a position that they do not touch the chassis 
or components. If desired, the clamp located 
on the left side ( facing the rear) of the 
cabinet can be used to hold the built-in 
antenna feeder out of the way. 

TO cnEcK 111E OPERATION OF THE RECEIVER: 

1. Rotate the BRIGHTNESS and CON-

TRAST controls completely counterclock-
wise. 

2. Turn on the receiver by rotating 
the OFF-ON-VOLUME control clockwise. 

3. Rotate the CHANNEL SELECTOR to 
the channel number of the desired station. 

4. Rotate the BRIGHTNESS control 
clockwise until the screen is well lighted. 

5. Rotate the CONTRAST control clock-
wise until a picture appears on the screen. 

6. If the built-in antenna is in use, 
adjust the TELEVISION ANTENNA control for 
maximum picture contrast. If an external 
antenna is in use, this step is not re-
quired. 

7. If the picture is moving up or down 
or quivering, adjust the VERTICAL HOLD 
control to stabilize the image. 

8. If horizontal or diagonal bars or 
'a folded-over picture appears on the screen, 
adjust the HORIZONTAL HOLD control to 
obtain a clear picture. 

9. Adjust the FINE TUNING control 
for the best picture detail. 

10. Readjust the BRIGHTNESS and CON-
TRAST controls until pleasing shades ranging 
from clear white to intense black are at-
tained. 

11. Adjust the VOLUME control for the 
desired sound volume. 

12. Check the operation on all avail-
able television stations. Note that if the 
built-in antenna is in use, the TELEVISION 
ANTENNA control must be readjusted for max-
imum picture contrast each time the receiver 
is tuned to a different channel. 

13. If necessary, adjust the vertical 
linearity, height, width, and focus controls 
as explained under ADJUSTMENTS. 

C R T CUSHION 
SoUtermENT  

FOCUS COIL 
ADJUSTMENT 

FIG. 1 -- TOP VIEW OF C.R.T. 

DErLECTION • E 1-&-c•ITFP 
ADJUSTME^.' MAGNET 

t"t4.n 
BARE 

The picture adjustments are located 
on the rear of the chassis and are accessible 
through cut-outs in the back cover. 

ION TRAP MAGNET 

CAUTION: When 
magnet, care must 
breaking the neck 

adjusting the ion trap 
be exercised to avoid 
of the C.R.T. 

The ion trap magnet must always be 
adjusted for maximum picture brightness. With 
the magnet oriented approximately as shown 
in Fig. 1, rotate it around the neck of the 
tube and move it forward and backward until 
the position is found where the brightest 
raster is obtained. 

FOCUS COIL 

Incorrect centering of the picture or 
a shadow on one corner of the picture may 
indicate that the focus coil is in need of 
adjustment. If only a slight adjustment is 
required, it can be made by turning the focus 
coil adjustment screws in or out as required. 

If a major adjustment of the focus coil 
is required, the procedure is as follows: 

1. Turn the focus coil adjustment screws 
in or out until the focus coil is positioned 
at right angles to the neck of the C.R.T. 
and there is a slight separation between the 
deflection yoke and the focus coil. 

2. Loosen the lock nuts located under 
the heads of the adjustment screws and slide 
the focus coil up or down or sideways until 
the picture is correctly centered. Large 
holes in the focus coil brackets permit this 
movement of the coil. 

ANTENNA 

FOCUS ADJ WIDTH ADJ HEiGHT ADJ 

FIG. 2 -- REAR VIEW OF CHASSIS 

3. Tighten the lock nuts while taking 
care that the screws do not turn during the 
process. 

4. Fine centering adjustments can be 
made by turning one or more of the screws 
in or out. 

CATHODE RAY TUBE CUSHION 

The cushion must fit snugly against 
the flare of the cathode ray tube in order 
that the rear of the tube will be supported 
firmly. 

DEFLECTION YOKE 

This adjustment controls the angle of 
the picture with respect to the horizontal. 
If the picture is not squared in the picture 
mask, loosen the wing nut and move it to the 
left or right so as to rotate the deflection 
yoke. The picture will tilt to the left or 
right with the deflection yoke rotation. 

FOCUS CONTROL 

The focus control ( Fig. 2) should be 
adjusted with the brightness and contrast 
controls in their normal positions. If cor-
rect focusing cannot be obtained, the high 
voltage oscillator may require adjustments. 

HEIGHT AND VERTICAL LINEAR!TY 

The height adjustment controls the 
overall height of the picture, while the 
vertical linearity adjustment governs con-
traction or expansion of the upper portion 
only. For this reason, a balance between the 
two controls is necessary to make the pic-
ture symmetrical and fill the mask vertically. 

MODEL H-609 T10 

Ch! .. V-2150-94C 
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WIDTH 

The width control should be adjusted 
so that the picture fills the mask hori-
zontally. 

HORIZONTAL RINGING ŒIL 

To adjust the horizontal ringing coil 
(L403), tune in the weakest station in the 
area, set the horizontal hold control at 
approximately the middle of its range, and 
adjust 1403 ( location shown on Fig. 8) until 
the picture is properly " locked- in". 

HIGH VOLTAGE OSCILLATOR 

1. Turn off the receiver and disconnect 

the high voltage lead from the C.H.T. 

2. Connect 13 one megohm, one watt re-
sistors in series between the high voltage 
lead and the chassis. 

3. Connect a kilovOltmeter across the 
13 megohms of resistance. 

4. Turn on the receiver and 
C507 ( location shown on Fig. 8) for 
voltage indication on the meter. 

5. Turn off the receiver, disconnect 
the kilovoltmeter, remove the 13 megohms of 
resistance, and connect the high voltage 
lead to the C.R.T. 

CHASSIS REMOVAL, 

Removal of the chassis is complicated 
somewhat by the built-in antenna. The recom-
mended procedure is as follows: 

1. Remove the control knobs from the 
front of the receiver. 

2. Remove the wood screws that secure 
the back cover, and remove the back cover by 
pulling it away from the cabinet. 

3. Remove the built-in antenna feeder 
from the antenna terminals on the rear of 
the chassis. 

4. Remove the thumb tack that secures 
the end of the antenna tuning stub to the 
top of the cabinet. 

2 TURNS 

adjust 
maximum 

5. Remove the two screws that secure 
the antenna trimmer brackets to the top of 
the cabinet. 

6. Using care to avoid bending the 
antenna tuning stub, pull the trimmer shaft 
and rubber coupling off the pulley shaft thus 
detaching the trimmer and tuning stub as-
sembly. 

7. Remove the hex-head chassis mounting 
bolts from the bottom of the cabinet. 

8. Remove the chassis from the cabinet. 
The pulley shaft is.sufficiently flexible to 
allow passage of the chassis. 

To replace the chassis, the above pro-
cedure should be reversed. 

TURNS 

DRIVER PULLEY TRIMMER PULLET 

SIDE VIEW- TRIMMER CLOSED 

FIG. 3 - DRIVE STRING ARRANGEMENT 

ALIGNMENT 

TEST EQUIPMENT-To properly service 
the chassis, the following test equipment 
should be available: 

1. R-F sweep generator which meets the 
following requirements: 

a. Frequency range from 18 to 30 
mc. with a sweep width of 10 mc. 

b. Output adjustable with at least 
100,000 microvolts maximum and a 
very low minimum. 

c. Output " flat" on all attenuatlr 
positions. 

2. Cathode-ray oscilloscope, preferably 
one with a wide band vertical deflection 
amplifier and a low- capacitance input probe. 

3. Signal generator capable of providing 
output frequencies listed below. 

21.6 
22.6 
25.9 
25.6 
23.8 
23.0 
4.5 

4th I-F trap 
1st I-F 
2nd I-F 
3rd I-F 
4th I-F 
5th I-F 
Audio I-F and ratio detector 
(the frequency must be ex-
tremely accurate, preferably 
crystal controlled.) 

NOTE: The R- F output level on all the 
above frequencies should be adjustable with 
at least 100,000 microvolts maximum and a 
very low minimum. 

4. Heterodyne frequency meter with 
crystal calibrator ( if the signal generator 
does not' include a crystal calibrator). 

5. Electronic voltmeter ( vacuum tube 
voltmeter), with a high voltage multiplier 
probe for measurements up to 15,000 volts 
and an R-F probe for measuring R-F voltages. 

GENERAL INFORMATION--All test equip-
ment and the chassis should be bonded to-
gether by short lengths of heavy 0/2 inch) 
braided copper ribbon. The interconnecting 
leads should be shielded ( 72 ohms coaxial 
cable) and should be as short as possible 
consistent with ease of making connections. 
The effectiveness of the bonding can be 
checked during alignment by placing the hand 
on the metal chassis or test equipment case. 

MODEL H-60911.0, 
Ch. V-2150-94C 

If the response pattern or meter reading 
changes visibly, the bonding must be im-
proved before the circuits are aligned. 

COMMON I- F ALIGNMENT PROCEDURE 

1. Rotate the channel selector switch 
to channel 3. 

2. Connect the signal generator to the 
mixer tube through the coupling device shown 
in Fig. 4. The device is constructed by 
squeezing together a miniature tube shield 
until it fits the tube snugly and does not 
ground to the chassis. A . 005 mfd capacitor 
is then soldered to the side of the shield. 
By sliding the tube shid.d up or down on the 
tube, the capacitance between the shield and 
the tube elements can be varied to obtain 
additional control of the coupling over that 
provided by the attenuator in the generator 
itself. The ground side of the generator out-
put cable should be connected to the receiver 
chassis. 

3. Connect a vacuum tube voltmeter to 
the video test jack on the receiver chassis, 
and set the meter to its 5 volt scale. 

4. Set the signal generator to 21.6 mc. 
(unmodulated), and adjust C329 for minimum 
voltage on the VTVM. Use a strong signal for 
this adjustment. 

5. Set the signal generator to 22.6 mc. 
(unmodulated), and adjust L306 for maximum 
voltage on the vrvm. During this adjustment, 
keep the signal generator output adjusted so 
that the VTVM reading does not exceed 2 
volts. 

6. Set the signal generator to 25.9 mc. 
(unmodulated), and adjust 1307 for maximum 
voltage on the VTVM. During this adjustment, 
keep the signal generator output adjusted 
so that the VTVM reading does not exceed 2 
volts. 

7. Set the signal generator to 25.6 mc. 
(unmodulated), and adjust L308 for maximum 
voltage on the VTVM. During this adjustment, 
keep the signal generator output adjusted 
so that the VTVM reading does not exceed 2 
volts. 

8. Set the signal generator to 23.8 mc. 
(unmodulated), and adjust 1309 for maximum 
voltage on the VTVM. During this adjustment, 
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keep the signal generator output adjusted so 
that the VTVM reading does not exceed 2 
volts. 

9. Set tb, signal generator to 23.0 mc. 
(unmodulated), and adjust L313 for maximum 
voltage on the VTVM. During this adjustment, 
keep the signal generator output adjusted so 
that the VTVM reading does not exceed 2 
volts. 

10. Connect the sweep generator to the 
mixer tube through the coupling device 
previously described. The signal generator 
will be used in the following steps to pro-
vide marker indications at various fre-
quencies on the response curve. In this 
application, the signal generator input to 
the set must be low in amplitude to avoid 
distorting the response curve. To reduce the 
signal generator input accordingly, the 
signal generator should be loosely coupled 
to the set by wrapping a few turns of in-
sulated wire around the coupling capacitor 
"pigtail" and connecting the signal gener-
ator to this wire. 

11. Connect the vertical input of the 
oscilloscope to the video test jack through 
the de- coupling network shown in Fig. 5. 
The oscilloscope horizontal input should be 
connected to the sweep output from the sweep 
generator; turn the sweep control on the 
oscilloscope to the " X" or "OFF" position. 

12. Adjust the sweep generator for a 
center frequency of 25.3 mc. with a 10 mc. 
deviation. Adjust the sweep generator out-
put until a setting is found where there is 
very little noise on the oscilloscope, 
pattern. 

The oscilloscope pattern obtained 
should be similar to that shown in Fig. 6. 
Use the signal generator as a marker to 
check at the frequencies indicated. If the 
pattern obtained is not similar to Fig. 6, 
L306, L307, 1308, 1309, and 1313 should be 
re- adjusted to produce the correct pattern. 
The affect of the adjustments will be as 
follows: 

1306 affects the low frequency side of 
the curve. 

L307 affects the high frequency side 
of the curve and the position of 
the video I-F carrier. 

L308 affects the center of the curve. 
1309 affects the tilt of the " shelf" 

of the curve. 
L313 affects the center and the low 

frequency side of the curve. 

SOUND I- F AND 4.5 MC. TRAP ALIGNMENT 
PROCEDURE 

1. Connect the " high" side of the 
signal generator to the video test jack 
through a . 001 mfd capacitor, and ground 
the " low" side to the chassis. 

2. Connect the vacuum tube voltmeter 
to the points indicated on the bottom view 
of the chassis, Fig. 8. The common lead 
should connect to point "C" and the " high" 
lead should connect to point "A". Set the 
meter on its 5 volt (-DC) scale. 

3. Adjust the signal generator to 4.5 
mc. ( unmodulated). The accuracy of this 
frequency is very important. If a crystal 
controlled signal generator is not available, 
the frequency should be checked using a fre-
quency meter with a crystal calibrator. 

4. Adjust T201 and the primary of T202 
for maximum voltage on the VTVM. During this 
adjustment, keep the signal generator output 
adjusted so that the VTVM reading does not 
exceed 5 volts. 

5. Connect the common lead from the 
VTVM to point "A" ( Fig. 8), and connect the 
"high" lead to point " B". Here it is import-
ant that the case and components of the 
VTVM are not grounded to the receiver 
chassis; otherwise, point "A" would be shorted 
to the chassis through the common lead. 

6. Using the same signal generator 
amplitude and frequency as in step 4, adjust 
the secondary of 1202 for zero voltage on 
the VTVM. As the adjustment is tuned through 
resonance, the voltage will rapidly change 
from one polarity to the opposite polarity. 
The point where the voltage is zero is the 
correct setting. 

7. Connect the common lead from the 
VTVM to the chassis, and connect the R-F 
probe from the VTVM to the junction of R324 
and R325. This point is shown as point "D" 
on Fig. 8. Note that point "D" is 150 volts 
above ground and, therefore, the R-F probe 
must contain a blocking capacitor. 

8. Using a strong 4.5 mc. signal applied 
as in step 1, adjust C321 for minimum volt-
age on the meter. 

H.F. OSCILLATOR ALIGNMENT PROCEDURE 

If the 6C4 H-F oscillator tube is re-
placed in this tuner, the different inter-
electrode capacitance of the new tube may 

change the oscillator frequency enough to 
necessitate re- alignment of the oscillator. 

The oscillator adjusting screws are 
located on the front of the tuner assembly, 
and this procedure should be followed for 
their adjustment: 

1. Remove the channel selector and fine 
tuning knobs. Remove the selector escutcheon 
plate and escutcheon mounting plate by re-
moving the Phillips head screws securing them 
to the cabinet. The adjustments are access-
ible through the hole in the cabinet. 

2. Set the fine tuning control to the 
middle of its range, and leave it in this 
position during the following adjustments. 

3. Set the channel selector switch to 
the highest of the low band ( channels 2 
through 6) stations operating in your lo-
cality. 

I- F 

4. Peak the appropriate oscillator slug 
for the best picture detail. 

5. Repeat step 4 for each progressively 
lower channel on which a station transmits 
in your area. 

6. Set the channel selector switch to 
the highest of the high band ( channels 7 
through 13) stations operating in your 
locality. 

7. Peak the appropriate oscillator 
slug for the best picture detail. 

8. Repeat step 7 for each progressively 
lower channel in the high band on which a 
nearby station transmits. 

9. Check the previously made low band 
adjustments, and if the tuning has changed 
repeat steps 3 through 8. 

ALIGNMENT CHART 

Turn the channel selector to channel 3 to avoid undesirable beat response during alignment. 

COMMON I-F SECTION 

Couple the sweep and marker generators to the mixer tube as shown in Fig. 4. 

Step 
Sweep Gen. 
Frequency 

Marker Gen. 
Frequency Remarks 

1. Not used 21.6 mc. 
unmodulated 

Use a strong signal 

2. Not used 22.6 mc. 
unmodulated 

3. 

4. 

Not used 

Not used 

25.9 mc. 
unmodulated 

5-

6. 

7. 

Not used 

25.6 mc. 
unmodulated 

23.8 mc. 
unmodulated 

Keep marker output 
adjusted so VTVM 
reading does not ex-
ceed 2 v. 

Indicator 
Connection 

Connect VTVM to 
video test jack 

Same as step 1 

Adjust 

C329 for minimum voltage 

L306 for maximum voltage 

Same as step 2 

Same as step 2 

Same as step 1 L307 for maximum voltage 

Same as step 1 L308 for maximum voltage 

Same as step 2 Same as step 1 

Not used 23.0 mc. 
unmodulated 

Same as step 2 Same as step 1 

25.3 mc. with 
10 mc. devia-
tion 

check at: 
21.6 mc. 
22.5 mc. 
23.5 mc. 
25.3 mc. 
26.1 mc. 

Keep sweep output 
low enough so that 
very little noise ap-
pears on the oscillo-
scope trace 

Connect oscilloscope 
to video test jack. 
See Fig. 5. 

L309 for maximum voltage 

L313 for maximum voltage 

If necessary, adjust L306, 
L307, L308, L309, and 
L313 to obtain correct re-
sponse curve. See Fig. 6. 

MODEL 11-609T10, 
Ch. V-21  0-9 C  
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SOUND I-F SECTION AND 4.5 MC. TRAP 

Connect the signal generator to the video test jack through a .001 mfd mica capacitor. 

Step Signal Gen. 
Frequency 

VTVM Connection Remarks Adjust 

1. 

2. 

4.5 mc. 
unmodulated 

See Fig. 8. Common lead Use 5 v. (—DC) scale on 
to point "C" and high lead meter. Set sig. gen. output 
to point "A". accordingly. 

4.5 mc. 
unmodulated 

3. 4.5 mc. 
unmodulated 

SNU6-FITTING 1-jSE 81.1111., 

.05 ME 0 

SOLDER 

MIXER 
TUBE 

TO SPZEP 

AN!, MSKFI,1 

GENERATORS 

FIG. 4—COUPLING 
SIGNAL GENERATORS 
TO MIXER TUBE 

See Fig. 8. Common lead 
to point "A" and high lead 
to point " B". 

Use same sig gen. output 
as in step 1. 

See Fig. 8. R-F probe to 
point "D" and common 
lead to chassis. 
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PARTS LIST FOR MODEL H-609T10 

When ordering parts, specify model number of set in addition to part number and description of part. 

CABINET 

Put No. Description 

V-3371-1 Bumper, feet (recessed)  
V-1198.1 Cabinet  
V-9221-2 Cover , assembly, back  
V-5976 Cushion, rubber (strap assembly)  
V-9103-2 Escutcheon, channels  
V-6146-1 Knob, contrast, horizontal hold (front)  
V-9104-1 Knob, brightness, vertical hold (rear)  
V-9104-3 Knob, volume, on-off (rear)  
V-6146-5 Knob, volume, on-off (front)  
V-9104-4 Knob, fine tuning (rear)  
V-7983 Knob, channel selector (rear)  
V-5100-1 Knob, television antenna  
V-9475-1 Mask, 10" television tube  
V-6935 Plate, escutcheon  
V-6288-8 Plate, front glass  
V-9324-2 Pulley assembly, top  
V-9323-2 Pulley assembly, side  
V-6936-2 Screw, # 2 Phillips recessed (selector escutcheon) 
V-6049-2 Screw, # 2- Phillips recessed (escutcheon plate)  
V-6059 Spring, fine tuning knob  
V-6063-1 Spring, selector knob  
V- 3258S Spring, television antenna, knob  
V-5421-5 Washer, felt (vertical and brightness knob)  
V- 3267S-10 Washer, flat (mounting chassis)   

V-9376-1 
V-6511-2 
V-4169-1 
V-6602-1 
V-6453-2 
V-5426 
V-9242 
V-5906-1 
V-32 54S 
V-5522 
V-3449 
V-9234 
V-5917-2 
V-6573-3 
V-5549 
V-5926 
V-6602-2 
V-4169-2 
V-9440-3 
V-5929 

MISCELLANEOUS 

1113 R401 e-KOCuS 

R406 
WIDTH 

R402 
031.....14EIGHT 

R403 
)113VERT. LIN 

Antenna assembly  
Adapter plate, RF tuner  
Base, miniature tube (6BH6, 6AL5, 6BJ6)  
Base, miniature tube ( 12AU7 vertical MV)  
Bracket rivet assembly, deflection yoke  
Clip, I-F mounting  
Clip, tube cap  
Connector assembly, hi-voltage  
Connector, phono  
Cord, power A-C  
Drive shaft, bearing (focus coil mounting)   
Hood, yoke mounting  
Insulator, stand off  
Magnet, ion trap  
Plug, A-C male  
Screw, # 8-32 wing (hood and yoke)  
Shield, miniature tube ( 12AU7 vertical MV) 
Shield, miniature tube (6BH6, 6AL5, 6BJ6) 
Socket assembly, cathode ray tube  
Socket, molded octal tube ( 1B3 hi-voltage) 

0 
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PARTS LIST FOR MODEL H-609T10 

Ref. 
No, Part No. Description Function 

V-4292S-1 Socket, miniature molded (6BH6, 6BJ6, 6AV6, 6AL5, 6AQ5) 
V-6878-1 Socket, miniature wafer (6AL5 horizontal AFC)  
V-6997-2 Socket, miniature shock mounted (6AH6)  
V-5556-1 Socket, miniature molded ( 12AU7 2nd sync amp, 12AT7)  
V-6089-1 Socket, miniature molded ( 12AU7 vertical MV)  
V-4514 Socket, molded octal (6BQ6, 6W4)  
V-4195 Socket, molded octal (6K6, 5U4)  
V-9236 Speaker, 4' EM  
V-6477-I Spring, focus coil mounting  
V-6478 Strap assembly, CRT  
V-5977 Tip jack, (video test)  
V-6294 Terminal board, antenna  
V-3274S Tube holder, 5U4G  

V-2150- 94C CHASSIS Section 1— R-F Unit 
V-8215 Tuner assembly  

C204 

C205 

C206 

C207 

C208 

C209 

C210 

C211 

C212 

C213 

C214 

C215 

C216 

C217 

C218 

C2 19 

C220 

L205 

*R201 

R202 

R203 

R204 

R205 

R206 

R207 

R208 

R209 

R210 

R211 

R212 

R213 

SW201 

T201 

T202 

T203 

V-6570 

V-3236 

V-4880 

V-5658-2 

RCP1OW6202M 

V-6066-4103M 

RCP1OW6202M 

RCP1OW4502M 

RCP1OW4103M 

RCM20B681M 

RCP1OW4103M 

RCP1OW4103M 

V-5658-6 

RCM20B470M 

RCM2OBIOIM 

RCM20B271M 

RCP1OW4103M 

V-5902-4 

Part of V-6465-1 
assy 

RC20AE121K 

RC20AE331K 

RC20AE681K 

RC20AE103J 

RC20AE103J 

RC20AE223K 

RC20AE333K 

RC20AE473K 

RC20AE274K 

RC20AE474K 

RC20AE106M 

RC30AE683K 

V-5406 

V-6517 

V-6483 

V-9238 

'C301 Part of V-5891 assy 

C302 

C303 

C304 

C305 

C306 

C308 

C309 

C310 

V-5658-1 

V-5658-6 

V-5596 

V-5596 

V- 59a5 

RCP1OW4104M 

RCP1OW4104M 

R5CC2IZY101M 

Section 2— Sound I-F and Audio 

Capacitor, electrolytic, 30 mfd 450 v. 

Capacitor, electrolytic, 20 mfd 25 v. 

Capacitor, electrolytic, 2 mfd 50 v. 

Capacitor, 2.2 mmf 

Capacitor, .002 mfd 

Capacitor, .01 mfd 

Capacitor, .002 mfd 

Capacitor, . 005 mfd 

Capacitor, .01 mfd 

Capacitor, 680 mmf 

Capacitor, .01 mfd 

Capacitor, .01 mfd 

Capacitor, 4.7 mmf 

Capacitor, 47 mmf 

Capacitor, 100 mmf 

Capacitor, 270 mmf 

Capacitor, .01 mfd 

Coil, 100 microhenries 

Control, 1 meg (assy consists of 
R201. and switch) 

Resistor, 120 ohms 12 w. 

Resistor, 330 ohms 2 W. 

Resistor, 680 ohms 1'2 w. 

Resistor, 10,000 ohms 34 w. 

Resistor, 10,000 ohms 34 w. 

Resistor, 22,000 ohms 34 w. 

Resistor, 33,000 ohms !4 w. 

Resistor, 47,000 ohms AI w. 

Resistor, 270,000 ohms 34 w. 

Resistor, 470,000 ohms !/2 w• 

Resistor, 10 mess j'  w. 

Resistor, 68,000 ohms 1 w. 

Switch, phono 

Transformer, sound I-F 

Transformer 

Transformer 

Section 3— Video 

Capacitor, electrolytic 10 mfd 350 v. 
(assy consists of C403, C402, C401 
and C301) 

Capacitor, 1.0 mmf 

Capacitor, 4.7 mmf 

Capacitor, hi-kap .005 

Capacitor, hi-kap .005 

Capacitor, electrolytic, 

Capacitor, . 1 mfd 

Capacitor, . 1 mfd 

Capacitor, 100 mmf 

mfd 

mfd 

10 mfd 350v. 

Audio decoupling 

Audio cathode by-pass 

Ratio det. stabilizer 

Sound take off 

De-emphasis 

Cathode by-pass 

Plate by-pass 

Bass compensation 

Screen by-pass 

De-emphasis 

A-F coupling 

A-F coupling 

Tuning capacitor 

A-F coupling 

Grid by-pass 

R-F by-pass 

A-F coupling 

Plate load 

Volume control 

Cathode bias 

Cathode bias 

Audio decoupling 

Ratio det. load 

Ratio det. load 

Bass boost 

De-emphasis 

Grid return 

Plate load 

Grid bias 

Grid return 

Plate load 

I-F tuning 

Ratio detector 

Output 

Filter 

H. F. osc. trap 

Plate by-pass 

AGC filter 

Cathode by-pass 

Screen filter 

Video coupling 

Grid by-pass 

I-F coupling 

(Continued 
Ref. 
No. Part No. 
C312 R5CC21ZY151M 

C313 R5CC21ZY151M 

C314 R5CC21ZY151M 

C315 R5CC21ZY151M 

C316 R5CC26ZY152M 

C317 R5CC26ZY152M 
C318 R5CC26ZY152M 

C319 R5CC26ZY152M 

C320 R5CC26ZY152M 

C321 V-6376 

C322 R5CC26ZY152M 

C323 R5CC26ZY152M 

C324 R5CC26ZY152M 

C326 V-5596 

C329 V-3713-3 

V-6962-1 

C330 V-5658-6 

C331 RCP1OW4103M 

L301 V-9501-1 

L302 V-5902-7 

L303 V-5902-7 

L304 V-5902-7 

L305 V-5902-4 

L306 V-9231 

L307 V-6459 

L308 V-6459 
L309 V-6459 

L310 V-5899 

L312 V-5902-5 

L313 V-6459 

L314 V-5902-1 

R301 Part of V-9235-2 
assy 

R302 Part of V-9235-2 
assy 

R303 V-6984-8 

R304 RC20AE683K 

R305 RC20AE680K 

R306 RC20AE680K 

R307 RC20AE101K 

R308 RC20AE101K 

R309 RC20AE102M 

R310 RC20AE102M 

R311 RC20AE102M 

R312 RC20AE102M 

R314 RC20AE472K 

R3I6 RC20AE562K 

R317 RC20AE103K 

R318 RC20AE103)S. 

R319 RC20AE103K 

R320 RC20AE333K 

R324 RC20AE104K 

R325 RC20AE154K 

R327 RC20AE225K 

R329 RC20AE123K 

R330 RC30AE362J 

R331 RC30AE392K 

R332 RC20AE223K 

R334 RC20AE473K 

R335 RC20AE222K 

R336 RC20AE103K 

R337 RC20AE472K 

R338 RC30AE334K 
R339 RC20AF472K 

R340 RC20AE103K 

R341 RC20AE473K 

Description 

Capacitor, 150 mmf 

Capacitor, 150 mmf 

Capacitor, 150 mmf 

Capacitor, 150 mmf 

Capacitor, 1500 mmf 

Capacitor, 1500 mrnf 
Capacitor, 1500 mmf 

Capacitor, 1500 mmf 

Capacitor, 1500 mmf 

Capacitor, ceramic variable 

Capacitor, 1500 mmf 

Capacitor, 1500 mmf 

Capacitor, 1500 muff 

Capacitor, hi-kap .005 mfd 

Capacitor, ceramic variable 

Crystal, 1N34 

Capacitor, 4.7 mmf 

Capacitor, .01 mfd 

Coil, reactor, 1.1 microhenries 

Coil, 40 microhenries 

Coil, 40 microhenries 

Coil, 40 microhenries 

Coil, 100 microhenries 

Coil 

Coil 

Coil 
Coil 

Coil 

Coil, 250 microhenries 

Coil 

Coil, 140 microhenries 

Control, 1500 ohms (assy consists of 
R301 and R302) 

Control, 50,000 ohms (assy consists 
of R301 and R302) 

Resistor, 2700 ohms 5 w. 

Resistor, 68,000 ohms I/j w. 

Resistor, 68 ohms 34 w. 

Resistor, 68 ohms 34 w. 

Resistor, 100 ohms 3 w. 

Resistor, 100 ohms w. 

Resistor, 1000 ohms 3.¡ w. 

Resistor, 1000 ohms 34 w. 

Resistor, 1000 ohms w. 

Resistor, 1000 ohms !.4 w. 

Resistor, 4700 ohms 32 w. 

Resistor, 5600 ohms 34 w. 

Resistor, 10,000 ohms 34 w. 

Resistor, 10,000 ohms w. 

Resistor, 10,000 ohms w. 

Resistor, 33,000 ohms 1/ sv. 

Resistor, 100,000 ohms 34 w. 

Resistor, 150,000 ohms 3/2 w. 

Resistor, 2.2 megs I w. 

Resistor, 12,000 ohms 1.¡ w. 

Resistor, 3600 ohms 1 w. 

Resistor, 3900 ohms 1 w. 

Resistor, 22,000 ohms 1/2" w. 

Resistor, 47,000 ohms 1¡ w. 

tesistor, 2200 ohms 3i w. 

2esistor, 10,000 ohms q w. 

tesistor, 4700 ohms 34 w. 

tesistor, 330,000 ohms 1 w. 
tesistor, 4700 ohms 12 W. 

tesistor, 10,000 ohms 1 2 w. 

tesistor, 47,000 ohms 2 w. 

Function 

I-F coupling 

I-F coupling 

I-F coupling 

I-F coupling 

Plate decoupling 

AGC decoupling 
Screen by-pass 

AGC decoupling 

Screen by-pass 

4.5 mc trap 

Screen by-pass 

Cathode by-pass 

Screen dropping 

Screen by-pass 

21.6 mc trap 

AGC detector 

I-F tuning 

AGC filter 

HF osc. trap 

Plate load 

Plate load 

Plate load 

Video peaking 

I-F peaking 

I-F peaking 

I-F peaking 
1-F peaking 

Cathode trap 

Video peaking 

I-F peaking 

Video peaking 

Contrast control 

Brightness control 

Screen bus dropping 

Screen dropping 

Cathode bias 

Cathode bias 

Cathode bias 

Cathode bias 

I-F decoupling 

Plate decoupling 

Plate decoupling 

Plate decoupling 

Grid return 

Grid return 

Grid return 

AGC decoupling 

AGC decoupling 

4.5 mc trap load 

DC divider 

Cathode bias 

DC divider 

Grid return 

Plate load 

Screen drop 

Bass Boost 

DC divider 

Contrast control shunt 

Decoupling 

Grid return 

AGC filter 

Grid AGC keyer 

Cathode bias 

Cathode bias 
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Ref. 
No. 

Description 

Section 4—Sweep 

C401 Capacitor, electrolytic, 80 mfd 350 v. 
(assy consists of C401, C402, C403 
and C301) 

C402 Capacitor, elettrolytic 10 mfd 350 v. 
(assy consists of C401, C402, C403 
and C301) 

C403 Capacitor, electrolytic 10 mfd 350 v. 
(assy consists of C401, C402, C403 
and C301) 

C404 Capacitor, electrolytic 40 mfd 350 v. 
(assy consists of C404, C405, C406 
and C501) 

C405 Part of V-6509 assy Capacitor, electrolytic 40 mfd 350 v. 
(assy consists of C404, C405, C406 

and C501) 

Capacitor, electrolytic 150 mfd 50 v. 
(assy consists of C404,-C405, C406 
and C501) 

Capacitor, midget . 25 mfd 

Capacitor, hi-temp 0.1 mfd 

Capacitor, hi-temp 0.1 mfd 

Capacitor, hi-temp 150 mmf 

Capacitor, . 001 mfd 

Capacitor, .001 mfd 

Capacitor, . 005 mfd 

Capacitor, .01 mfd 

Capacitor, .05 mfd 

Capacitor, .05 mfd 

Capacitor, .01 mfd 

Capacitor, 0.1 mfd 

Capacitor, 0.1 mfd 

Capacitor, . 25 mfd 

Capacitor, 1500 mmf 

Capacitor, 56 mmf 

Capacitor, 330 mmf 

Capacitor, 330 mmf 

Capacitor, 330 mmf 

Capacitor, 3900 mmf 

Capacitor, 680 mmf 

Capacitor, . 1 mfd 

Capacitor, .01 mfd 

Capacitor, 390 mmf 

Capacitor, 100 mmf 

Capacitor, 7 mmf ( 150 ohm twin lead) 

Capacitor, .05 mfd 

Capacitor, hi-temp .01 mfd 

Capacitor, .05 mfd 

Capacitor, . 1 mfd 

Capacitor, . 1 mfd 

Capacitor, . 001 mfd 

Coil 

Coil 

Coil, ringing 

Coil 

Coil 

Control, 600 ohms 

Control, 1 meg 

Control, 5000 ohms 

Control, 100,000 ohms (assy consists of 
R404 and R405) 

Control, 500,000 ohms (assy consists of 
R404 and R405) 

Control, 5000 ohms 

Resistor, 8200 ohms 2 w. 

Resistor, 110 ohms 3 w. 

Resistor, 33 ohms 1'2 w-

Part No. 

Part of V-5891 assy 

Part of V-5891 assy 

Part of V-5891 assy 

Part of V-6509 assy 

C406 Part of V-6509 assy 

C407 

C409 

C410 

C411 

C412 

C413 

C415 

C416 

C417 

C418 

C420 

C422 

C423 

C424 

C425 

C427 

C430 

C431 

C432 

C434 

C438 

C439 

C440 

C441 

C442 

C443 

C444 

C445 

C446 

C447 

C448 

C449 

L401 

L402 

L403 

L404 

L405 

R401 

R402 

R403 

R404 

V-6066-4254M 

V-6023-4104K 

V-6023-4104M 

R5CC21ZY151M 

RCP1OW6102M 

RCP1OW6102M 

RCP1OW4502M 

RCP1OW4103M 

RCP1OW4503M 

RCP1OW4503M 

RCP I OW4104M 

RCPIOW4104M 

RCP1OW4104M 

RCP1OW4254M 

R5CC26ZY152M 

R2CC26SL560J 

RCM20C331J 

RCM20C331J 

RCM20C331J 

RCM30C392K 

RCM20B681M 

RCP1OW4104M 

RCP1OW4103M 

RCM20B391M 

RCM20B101M 

V-9465-2 

RCP1OW4503M 

V-6023-4103M 

RCP1OW4503M 

RCP1OW4104M 

RCP1OW4104M 

RCP1OW6102M 

V-9230-1 

V-6639-2 

V-6764 

V-9501-1 

V-9501-1 

V-9232 

V-6462 

V-6463 

Part of V-9233 assy 

R405 Part of V-9233 assy 

R406 

R407 

R408 

R410 

V-6500-1 

V-9002-4822K 

V-4758 

RC20AE330M 

Filter 

Filter 

Filter' 

Filter 

Filter 

Function PARTS LIST 

Cathode by-pass 

Sync clip coupling 

Verical discharge 

Yoke coupling 

Grid by-pass 

AFC coupling 

AFC coupling 

AFC delay 

Horizontal output coupling 

Coupling 

AFC delay 

Vertical butput coupling 

Screen by-pass 

Horizontal discharge 

Plate by-pass 

Heater by-pass 

Transient by-pass 

Error voltage coupling 

MV coupling 

Horizontal discharge 

Ringing coil tuning. 

Plate by-pass 

Plate by-pass 

Vert, sync. coupling 

Horiz. sync. coupling 

Plate by-pass 

AGC coupling 

Sync. coupling 

V. MV coupling 

Cathode by-pass 

Plate by-pass 

HV supply decoupling 

Pulse divider 

Plate load 

Focus coil 

Horizontal coarse tLning 

Filament 

Filament 

Focus control 

Height control 

Vertical lin. control 

Horizontal hold control 

Vertical hold control 

Width control 

Horiz. output screen drop 

Focus coil shunt 

Plate load 

FOR MODEL H-609T10 
Pan No. 

R4Il RC20AE121K 

R412 RC20AE151K 

R413 RC20AE471K 

R414 RC20AE102M 

R417 RC20AE122K 

R418 RC20AE182K 

R420 RC20AE272K 

R421 RC20AE392K 

R424 RC20AE562K 

R426 RC20AE153K 

R427 RC20AE101K 

R430 RC20AE473K 

R431 RC20AE683K 

R432 RC20AE104J 

R433 RC20AE104J 

R434 RC20AE224J 

R435 RC20AE154K 

R436 RC20AE224K 

R437 RC20AE394K 

R438 RC20AE474K 

R440 RC20AE103K 

R441 RC20AE105K 

R442 RC20AE105K 

R443 RC20AE225K 

R445 RC20AE475M 

R446 V-9002-4151K 

R448 RC40AE153K 

R449 RC20AE561K 

R450 RC20AE561K 

R455 RC20AF/23K 

R456 RC20AE225K 

R457 RC20AE1051( 

R459 RC20AE474K 

R460 RC20AE333K 

R461 RC20AE225K 

R462 RC20AE 102K 

R463 RC20AE331K 

R464 RC20AE474K 

R465 RC20AE104K 

R466 RC20AE680K 

R467 RC20AE104K 

R468 RC30AE224K 

R469 RC20AE333K 

T401 V-6981-2 

T402 V-6481-3 

Z401 V-9213-1 

Z402 V-6486-3 

(Continued 
Description 

Resistor, 120 ohms w• 

Resistor, 150 ohms M w. 

Resistor, 470 ohms M w. 

Resistor, 1000 ohms M w. 

Resistor, 1200 ohms M w. 

Resistor, 1800 ohms M w• 

Resistor, 2700 ohms V2 w. 

Resistor, 3900 ohms M w. 

Resistor, 5600 ohms IA w• 

Resistor, 15,000 ohms M w. 

Resistor, 100 ohms V2 w• 

Resistor, 47,000 ohms M w. 

Resistor, 68,000 ohms ;1/2 w. 

Resistor, 100,000 ohms M w. 

Resistor, 100,000 ohms M w. 

Resistor, 220,000 ohms M w. 

Resistor, 150,000 ohms M w. 

Resistor, 220,000 ohms i2 w• 

Resistor, 390,000 ohms M w. 

Resistor, 470,000 ohms M w. 

Resistor, 10,000 ohms M w. 

Resistor, 1 meg M w. 

Resistor, 1 meg M w. 

Resistor, 2.2 meg M w. 

Resistor, 4.7 meg 3/2 w. 

Resistor, 150 ohms 2 w. 

Resistor, 15,000 ohms 2 w. 

Resistor, 560 ohms 4 w. 

Resistor, 560 ohms M w. 

Resistor, 22,000 ohms '.4w. 

Resistor, 2.2 megohms w. 

Resistor, 1 megohm w. 

Resistor, 470,000 ohms M w. 

Resistor, 33,000 ohms I/2 w• 

Resistor, 2.2 megohms w. 

Resistor, 1000 ohms. M w. 

Resistor, 330 ohms M w. 

Resistor, 470,000 ohms M. w. 

Resistor, 100,000 ohms 1,42 w. 

Resistor, 68 ohms M w. 

Resistor, 100,000 ohms 12 w. 

Resistor, 220,000 ohms 1 w. 

Resistor, 33,000 ohms 7 w. 

Transformer 

Transformer 

Network 

Yoke assembly, complete 

C501 Part of V-6509 assy 

C502 

C503 

C504 

C505 

C507 

R501 

R502 

R503 

R504 

SW501 

T501 

T502 

V-6023-4503M 

V-6023-4503M 

V-6023-4503M 
• 

V-5895 

V-6454 

RC20AE680K 

RC20AE104K 

RC20AE222K 

RC30AE103K 

V-6465-1 

V-9395 

V-6457 

V-9445 

Section 5— Power 

Capacitor, electrolytic, 40 mfd 350 v. 
(assy consists of C501, C404, C405, 
and C406) 

Capacitor, hi-temp .05 

Capacitor, hi-temp .05 

Capacitor, hi-temp .05 

Capacitor, hi-voltage 500 mmf 

Capacitor, osc. trimmer 

Resistor, 68 ohms M w. 

Resistor, 100,000 ohms 1-'2 w• 

Resistor, 2200 ohms M w. 

Resistor, 10,000 ohms 1 w. 

Switch, on-off 

Transformer 

Transformer 

High voltage supply assy, R-F 

Function Ch. 
Grid parasitic suppressor 

Damper diode decoupling 

Cathode bias 

Vert. output decoupling 

Cathode bias 

Cathode bias 

Cathode bias 

Plate load 

Plate load 

Waveform correction 

Horiz. sweep stabilizer 

Plate decoupling 

Phase reference 

Diode load 

Diode load 

Grid return 

DC divider 

Plate load 

Plate load 

AFC delay 

Plate load 

Grid return 

Grid return 

Grid return 

Grid return 

Cathode bias 

Plate load 

Transient damping 

Transient damping 

Plate load 

Diode shunt 

Positive bias limiting 

Charge limiting 

DC divider 

Grid return 

Limiting 

Cathode bias 

Grid return 

Plate load 

Plate load 

Grid return 

Horiz. error take off 

H. MV decoupling 

Vertical output 

Filament 

Integrating 

Deflection 

Filter HV 

Screen by-pass 

Plate decoupling 

Grid bias 

HV filter 

HV osc. trimmer 

Plate decoupling 

HV filter 

Grid return 

Screen dropping 

Power L. V. 

Hi-voltage 

MODEL H-609T10, 
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SECTION I RF 

CH•NNEL Z S • 5 6 7 8 11 10 11 2 13 

CHA ,NE,. k CU tL 15 SHORTED 
09  ALL  HIGH CHANNELS  

NUI MMI UNI 

11h03 5104 
1112,. 47K 

TEST 
TERMINAL 

474 

CS* 

6AG5 
IF AMP 

1.102 

C1E• 
SO 
Ms. 

2.7 

1. 101 

- 

11 -7 0 7..T 

••••• 25 _ 
LIN F 

croo I 
.2. z  , 
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Cl 10 

5100 

27 
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22 § T Nor 
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c. 5 
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4 5 MC -

6BH6  
in SOUND It AMP. 2 ID SOUND IF AMP 

C 207 
2.2 

Loàf 

C209 202 
.01 IDO 

8.205 

SECTION 2 SOI IND I F AND AUDIO 

6BH6 6AL5  
RaTIO DIET 

1202 
RATIO DE ? 
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4.5 MC 

- 

R208 
3311 

COOS 
.002 

R205 
0 

6206 
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Fj 
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I RA UDIO AMP. 
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‘,211 22k 
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o 

IMF 

r 
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5309 
1 II 
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1 It 

307 
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150 
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MC 
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RN 

6317 
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I IC 
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Mir 
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s  1 1511 

1.102 303 

1.308 1318 
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25 6 408309 
MC 
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11/55t5 
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.003 10 K .; I 0 

COOS 23 8 
MC 
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«; . 0. 2.2111 
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641_5 
VIDEO OCT 

1.313 
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53381 
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• ro 
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s  230V. 

V. 
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ve 
3. 
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5336 5304 
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3.71 
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SECTION 3 VIDEO 

1211. 11 MAU 

IS • 3 

L404 1.405 

fad@ 

3.A• 

1  
4C•25 
1500 

\ 

SAL, 

• \ 

410.6 ' 

3f\ 4 

6AL 5 11,11IS 22 
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25 

NOTE : 
• . ALL CAPACITOR VALUES ARE 511093 IN INFO UNLESS OTNERINSE SPECIFIED. 

ALL RESISTOR SALUES ARE SHOWN IN CNNIS UNLESS OTHERWISE SPECIFIED. 

2 . 5 335 .5 DELETED WHEN v. 9235.2 CONTROL IS USED. 

3. IN EARL7 PRODUCTION CHASSIS • PEW COMPONENTS WERE OF SLIGHTLY DIFFERENT SALUE THAN SHOWN 
REPLACEMENT PARTS SHOULD Of OF VALUES SHOWN. 

• . VOLTAGES MEASURED FROM CNASSIS 1GND I USING 20,000 ONNIFVOLT METER. LINE VOLTAGE 117 V. A.G. WITH 

NO SIGNAL CONDITIONS , WITH INC V OcuS CONTROL SIT IN THE MIDDLE OF ITS RANGE. READINGS SHOULD 
APRolosniaTt THE VALUES SHOWN t 20 PER CENT. 1 . THESE vOLTAGE READINGS WERE 08TAINIED w IT« Toe ASSOC IATED CDNTROL SET AT MA 3.61u31 RESISTANCE. 
. OSCILLOSCOPE SWEEP F REQUENCY 60 C PS. 

. OSCILLOSCOPE SWEEP V Ott Out« v 15.750 C PS 
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SECTION 4 SWEEP 
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FIG. 9-SCHEMATIC DIAGRAM OF V-2150-94C CHASSIS 
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IMPORTANT-Since many of the components are very critical, exact duplicates must be used for replacement purposes. 
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SPECIFICATIONS 

FREQUENCY RANGES: 

PAGE 

SPECIFICATIONS   18 
TOP VIEW - TUBE LAYOUT. .   22 

TRIMMER LOCATIONS  22 
VOLTAGE MEASUREMENTS . .   23 
WAVEFORMS .  23 

Channe / 
Number 

Channe / 
Frequency 

(mt.) 

Video 
Carrier 

Frequency 
(mc . ) 

Audio 
Carr ler 
Frequency 

(mt.. ) 

Pece /ver H-F 
Oscillator 
Frequency 

(inc. ) 

1 not used -- .... --
2 54 - 60 55.25 59.75 81.35 
3 60 - 66 61.25 65.75 87.35 
4 66 - 72 67.25 71.75 93.35 
5 76 - 82 77.25 81.75 103.35 
6 82 - 88 83.25 87.75 109.35 
7 174 - 180 175.25 179.75 201.35 
8 180 - 186 181.25 185.75 207.35 
9 186 - 192 187.25 191.75 213.35 

10 192 - 198 193.25 197.75 219.35 
11 198 - 204 199.25 203.75 225.35 
12 204 - 210 205.25 209.75 231.35 
13 210 - 216 211.25 215.75 237.35 

FINE TUNING RANGE: 
Plus or minus 1 mc. minimum 
Plus or minus 2 me. maximum 

OPERATING VOLTAGE: 
105 to 120 volts, 60 cycl'es 

POWER CONSUMPTION:  275 watts 

AUDIO POWER OUTPUT: 

Undistorted   1.5 watts 
Maximum   2.5 watts 

LOUDSPEAKER: 

Type   5" E. M. 
Voice Coil Impedance-3.2 ohms at 400 cycles 

RECEIVER ANTENNA INPUT IMPEDANCE: 

... 300 ohms balanced or 72 ohms unbalanced 

TUBE COMPLEMENT: 

1 1B3/GT   High Voltage Rectifier 
2 5U4G   Low Voltage Rectifier 

6AH6   Video Output 
6AK5  R F  • Amplifier 
6AL5 .. Video Detector and Noise Clipper 

1 6AL5   Ratio Detector 
1 6AL5   Horizontal A. F. C. 
1 6AQ5   Vertical Output 
2 6AU5/GT   Horizontal Output 
1 6A116   1st Audio I. F. Amplifier 
1 6AU6   2nd Audio I. F. Amplifier 
1 6AU6   Keyed A. G. C. 
1 6AV6   1st Audio Amplifier 
1 6BH6   1st I. F. Amplifier 
1 6BH6   2nd I. F. Amplifier 
1 6BH6   3rd I. F. Amplifier 
1 6BJ6   4th I. F. Amplifier 
1 6J6   II. F. Oscillator and Mixer 
1 6W4/GT   Horizontal Damper 

1 
1 

1 
1 
1 
1 
1 
1 
1 

MODELS H-610T12, H-
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6Y6G   High Voltage Oscillator 
6Y6G   Audio Output 
12AT7   Sync. Amp. & Sync. Separator 
12AU7   Vertical Multivibrator 
12AU7   Horizontal Multivibrator 
12AU7 ... D. C  Restorer & Phase Invertor 
12LP4 or 12LP4A  Cathode Ray Tube 

VIDEO CARRIER INTERMEDIATE 
FREQUENCY:   26.1 mc. 

VIDEO RESPONSE:   4.0 mc. 

AUDIO CARRIER INTERMEDIATE 
FREQUENCY:   4.5 mc. 

AUDIO DISCRIMINATOR BAND WIDTH: 
(between peaks)   150 kc. 

FOCUS:   Magnetic 

SWEEP DEFLECTION:   Magnetic 

SCANNING:   Interlaced 525 line 

HORIZONTAL SCANNING 
FREQUENCY.   15,750 CPS 

FREQUENCY:   60 CPS 

30 CPS 

VERTICAL SCANNING 

FRAME FREQUENCY 
(picture repetition rate):   

HIGH VOLTAGE WARNING 

The danger accompanying shock is always present when the re-
ceiver is operated outside the cabinet or when the rear cover is 
removed from the cabinet. Only a person familiar with the pre-
cautions to be observed when working with high-voltage equipment 
should service this receiver. 

CATHODE RAY TUBE HANDLING PRECAUTIONS 

Shatterproof goggles and heavy gloves should be worn at all 
times when handling the cathode ray tube. The tube should not be 
handled in the vicinity of any person not so equipped. When han-
dling the cathode ray tube, always keep it away from the body. 

The cathode ray tube bulb, due to its large surface area and 
high vacuum contained within, is subjected to high air pressure. 
More than ordinary care is required to prevent shattering the 
tube. The large end of the bulb, particularly the rim of the view-
ing surface, must not be struck, scratched, or subjected to more 
than moderate pressure at any time. If the tube sticks or fails to 
slip smoothly into place during installation, remove the tube and 
determine the cause of the trouble - - DO NOT FORCE THE TUBE. 

13 
3> 

rT1 

CO 

ITI 

o 
rn 

©John I. Rider 



INSTALLATION 

TO PREPARE WE RECEIVER FOR OPERATION: 

Later production models are shipped in 
operating condition, and there is no shipping 
material to be removed. 

Early production models contain shipping 
precautions, however, and these steps should be 
followed to prepare the receiver for operation: 

1. Remove the screws that hold the real 
cover to the cabinet, and remove the rear cover by 
pulling it away from the cabinet. 

2. Remove the r,d-headed wood screw from 
the shipping block located on the top (inside) of 
the cabinet, and remove the shipping block. 

3. Remove the two red-headed wood screws 
from the shipping block located between the upper 
left side of the cabinet and the chassis, and re-
move the shipping block. 

4. Inspect the face of the CRT and the glass 
window for dust or smudges. If the face of the CRT 
or the inside of the glass window is smudged, 
refer to REMOVAL OF FRONT GLASS FOR 
CLEANING. 

5. Loosen the two, red, hex-head bolts on the 
under side of the cabinet. 

6. In some models, a wood shipping strip is 
located between the chassis and the bottom of the 
cabinet. This strip should be removed. 

7. Loosen the screws that secure the upper 
chassis mounting bracket to the top inside of the 
cabinet. 

8. Adjust the position of the chassis so that 
the knobs and the face of the CRT are properly 
aligned with respect to the holes in the front of 
the cabinet. 

9. Re-tighten the two, red, hex-head bolts on 
the under side of the cabinet, and the two screws 
of the upper chassis mounting bracket. 

10. Make certain that all tubes are secure in 
their sockets. 

11. These models contain a built-in antenna 
for use in areas of normal reception. In such areas 
when the built-in antenna provides good reception, 
no additional antenna connections are required. 
However, in weak signal areas or under adverse 
conditions, it may be necessary to use an external 
antenna. If an external antenna is to be used, the 
built-in antenna should be disconnected from the 
antenna terminals on the back of the chassis, and 
the lugs of the built-in antenna should be insu-
lated and dressed in such a position that they do 
not touch the chassis or components. 

12. If an outside antenna is to be used, con-
nect the lead-in to the antenna terminals on the 
back of the set. 

13. Connect the A-C plug to a 105 to 120 volt 
60 cycles A-C power outlet. 

14. Refer to REMOVAL OF FRONT GLASS 
FOR CLEANING. If the receive.r. contains a re-

INSTRUCTIONS 

movable front glass plate, instruct the 
to the correct procedure for removing the 
cleaning the face of the CRT and the 
the glass. 

owner as 
glass and 
inside of 

TO CHECK THE OPERATION OF THE RECEIVER: 

1. Turn the magnifier switch to the clockwise 
(magnified) position. 

2. Rotate the brightness and contrast controls 
completely counterclockwise. 

3. Turn on the receiver by rotating the off-on-
volume control clockwise. 

4. Rotate the channel selector to the chan-
nel number of the desired station. 

5. Rotate the brightness control clockwise 
until the screen is barely lighted. Check the ad-
justment of the ion trap magnet as outlined under 
ADJIJSTMENTS. 

6. Rotate the contrast control clockwise 
until a picture appears on the screen. 

7. If the built-in antenna is in use, adjust 
the television antenna control for maximum picture 
contrast. If an external antenna is in use, this 
step is not required. 

8. If the picture is moving up or down or 
quivering, adjust the vertical hold control to 
stabilize the image. 

9. If vertical or diagonal bars or a folded-
over picture appears on the screen, adjust the 
horizontal hold control to obtain a stable picture. 

10. Adjust the fine tuning control for best 
picture detail. 

11. Re-adjust the brightness and contrast 
controls until pleasing shades ranging from clear 
white to intense black are attained. 

12. Check the adjustment of the focus coil as 
outlined under ADJUSTMENTS. 

13. Adjust the volume control for the desired 
sound volume (phono switch on back of set must 
be in TV position). 

14. Turn the magnifier switch to the counter-
clockwise ( normal) position. 

15. If vertical or diagonal bars appear on the 
screen, adjust the width control as described under 
ADJUSIMENTS. Do not re-adjust the horizontal 
hold control. 

16.1f necessary, adjust the height, height 
magnifier, vertical linearity, vertical linearity mag-
nifier, and focus controls as explained under 
ADJUSTMENTS. 

17. Check the operation on all available tele-
vision stations. Note that if the built-in antenna 
is in use, the television antenna control must be 
readjusted for maximum picture contrast each time 
the receiver is tuned to a different channel. 

18. Replace the rear cover. 

C.R T 

DEFLECTION YOKE 

ADJUSTMENT 

ION TRAP 

MAGNET 

TUBE 

BASE 

CR I. CUSHION 

ADJUSTMENTS 

FOCUS COIL ADJUSTING 
A J TM T ADJU TMENT RING 

FIG. 1 - CRT ADJUSTMENTS 

The picture adjustments are located on the 
rear of the chassis and are accessible through 
cut-outs in the back cover. 

An insulated, long shank screwdriver is pre-
ferred for making the ringing coil and H. V. oscil-
lator adjustments. 

ION TRAP MAGNET 

Caution: When adjusting the ion trap magnet, 
care should be exercised to avoid breaking the 
neck of the cathode ray tube. 

The magnet should first be oriented approxi-
mately as shown in Fig. 1. Then, with the bright-
ness control rotated completely clockwise, adjust 
the magnet by rotating it about the neck of the 
tube and moving it forward and backward until the 
raster is brightest on the screen. 

If shadows on the face of the tube are not 
completely removed by either coarse or fine ad-
justment of the focus coil as outlintd below, ro-
tate the adjusting ring on the front of the ion trap 
magnet to remove the shadows. 

FOCUS COIL 

If a shadow falls on one corner of the pic-
ture, or the picture is not properly centered, ad-
justment of the focus coil will be necessary. To 
adjust, loosen the short hex head bolts that lock 
the coil to the adapter plates, and move the coil 
horizontally and vertically until the position is 
found where the picture is properly centered and 
shadows are removed. Tighten the short hex head 
bolts to lock the coil in this position. Fine ad-
justment is provided by the long hex head bolts 
at each corner of the focus coil. 

FOCUS 

WIDTH 

VERT LIN. 

HEIGHT 

VERT LIN. MAO 

PHONO CONNECTOR 

PHONO SWITCH 

HEIGHT MAO 

A C.PLUG 

FIG. 2 - ADJUSTMENTS ON REAR 

OF CHASSIS 

If shadows cannot be completely removed by 
adjustment of the focus coil, refer to ION TRAP 
MAGNET above. 

CATHODE RAY TUBE CUSHION 

The cushion must fit snugly against the flare 
of the cathode ray tube in order that the rear of 
the tube will be supported firmly. 

DEFLECTION YOKE 

This adjustment controls the angle of the 
picture with respect to the horizontal. If the pic-
ture is not squared in the picture mask, loosen the 
wing nut and move it up or down so as to rotate 
the deflection yoke. The picture will tilt to the left 
or right with the deflection yoke rotation. 

FOCUS CONTROL 

The focus control (Fig. 2) should be ad-
justed with the brightness and contrast controls 
in their normal positions. If correct focusing can-
not be obtained, the high voltage oscillator may 
require adjustment. 

HEIGHT AND VERTICAL LINEARITY (NORMAL) 

The height adjustment controls the over-all 
height of the picture, while the vertical linearity 
adjustment governs contraction or expansion of 
the upper portion only. For this reason, a balance 
between the two controls is necessary to make the 
picture symmetrical and fill the mask vertically. 

-MODELS H-610T12, 11..-
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HEIGHT AND VERTICAL LINEARITY (MAGNIFIED) 

The height magnifier adjustment controls the 
over-all height of the magnified picture, while the 
vertical linearity magnifier adjustment governs con-
traction or expansion of the upper portion only. 
For this reason, a balance between the two con-
trols is necessary t o make the picture symmetrical 
and fill the mask vertically. These controls must 
be reset if the height and vertical linearity con-
trols governing the normal picture are changed. 

WIDTH 

The width adjustment must always be made 
with the magnifier control set for a normal size 
picture. The correct adjustment is made as follows: 

1. Rotate the magnifier control to the magni-
fied position, and adjust the horizontal hold con-
trol until the magnified picture holds horizontal 
sync. 

2. Set the magnifier control for a normal size 
picture, and without re-adjusting the horizontal 
hold control adjust the width control until the pic-
ture holds horizontal sync and fills the mask 
horizontally. 

HORIZONTAL RINGING COIL 

The horizontal ringing coil is accessible 
through a hole in the bottom of the cabinet. To 
adjust the coil: 

1. Turn the magnifier switch to the clock-
wise (magnified) position. 

2. Tune in the weakest station in your area. 

3. Set the horizontal hold control at approxi-
mately the center of its range. 

4. Adjust the ringing coil (L403) until the 
picture is properly " locked- in." 

HIGH VOLTAGE OSCILLATOR 

1. Turn off the receiver and disconnect the 
high voltage lead from the CRT. 

2. Connect 18 one megohm, one watt resis-
tors in series between the high voltage lead and 
the chassis. 

3. Connect a kilovoltmeter across the 18 
megohms of resistance. 

4. Turn on the receiver and adjust C507 
(location shown on Fig. 7) for maximum voltage 
indication on the meter. When C507 is peaked 
using an 18 megohm load, the voltage across the 
load should be 9.3 kilovolts ( approximately). 

5. Turn off the receiver, disconnect the 
kilovoltmeter, remove the 18 megohms of resist-
ance, and connect the high voltage lead to the 
CRT. Note that when the 18 megohm load is re-
moved and the high voltage lead is connected to 
the CRT, the output voltage of the H.V. power 
supply will rise because of the higher load resist-
ance offered by the CRT. 

CATHODE RAY TUBE REPLACEMENT 

1. Remove the chassis from the cabinet as 
explained under CHASSIS REMOVAL. 

2. Back off the set screw locking the shutter 
actuating link to the magnifier control shaft. 

3. Remove the two self-tapping screws that 
secure the shutter assembly frame to the chassis. 

4. Remove the two self-tapping screws that 
secure the shutter assembly frame to the brace 
bars. 

5. Remove the wing nut and lock washer 
from the stud on top of the CRT strap. 

6. Remove the shutter assembly by lifting 
the bronze strap over the stud and sliding the 
complete assembly forward. 

7. Remove the ion trap magnet and the CRT 
socket. 

8. Loosen the CRT cushion screws and the 

focus coil mounting screws, and remove the screw 
from the CRT strap. 

9. Remove the defective CRT and insert the 
replacement through the deflection yoke and focus 
coil, exercising the caution necessary when 
handling cathode ray tubes. 

10. Replace the screw in the CRT strap and 
tighten the strap about the tube just enough to 
hold the tube in place. 

11. Replace the shutter assembly and tighten 
the self-tapping screws only. Do not tighten the 
CRT strap wing nut or the set screw on the mag-
nifier control shaft. 

12. Position the CRT so that the clearance 
between the tube and the mask is approximately 
1/32". 

13. Tighten the CRT strap and the wing nut 
on the stud at the top of the CRT strap. 

14. Adjust the CRT cushion and tighten the 
CRT cushion screws. 

15. Replace the ion trap magnet and the CRT 
socket. 

16. Adjust the ion trap magnet and focus coil 
as outlined under ADJUSTMENTS. 

17. Turn the magnifier switch to the clock-

CHASSIS 

To remove the chassis from the cabinet: 

1. Remove the control knobs. 

2. Remove the wood screws that secure the 
rear cover to the cabinet and remove the rear 
cover. 

3. Disconnect the antenna feed line from the 
antenna terminals. 

4. Release the antenna terminal mounting 
plate by removing the screws that secure the 
plate to the rear of the cabinet. 

5. Remove the two bolts that hold the upper 
chassis mounting bracket to the top inside of the 
cabinet, and swing the bracket clear of the cab-
inet. On some models, a wood block is used 
instead of the bracket; the two screws that hold 
the block in place should be removed to remove 
the block. 

MODELS H-610T12, H-
614T12, Ch. V-2150-1 

wise (magnified) position. Open the shutters com-
pletely and tighten the set screws to lock the 
shutter actuating link to the coutrol shaft. 

18. Check the operation of the shutters to 
make certain there is no binding. 

19. Replace the chassis in the cabinet. 

REMOVAL 

6. Remove the clamp that secures the shut-
ter frame to the bottom of the cabinet by removing 
the machine screw that holds the clamp in place. 
This screw is accessible from beneath the cabinet. 

7. Remove the two hex head chassis mount-
ing bolts from beneath the cabinet. 

8. Remove the chassis from the cabinet 
carefully to avoid damaging the built-in antenna 
system. Removal may be facilitated by turning 
the cabinet on its side so that the chassis is 
upright during removal. 

NOTE: When replacing the chassis in the 
cabinet, make certain that the shutter mechanism 
operates freely and that the control• shafts and 
the face of the CRT is correctly aligned with 
respect to the holes in the front of the cabinet 
before tightening the chassis mounting bolts and 
the upper support bracket bolts. 

REMOVAL OF FRONT GLASS FOR CLEANING 

With early production Models, it is necessary 
to remove the chassis from the cabinet in order to 
clean the inside of the front glass plate or the 
face of the CRT. Later Models, however, contain 
provisions for removing the front glass plate for 
cleaning purposes. 

Whether or not the glass is removable from 
the front of the cabinet can be determined by in-
specting the brass retainers at the top and bottom 
of the glass. If two screw heads are visible on the 
(ace of each retainer, the glass is removable from 
the front of the cabinet. Otherwise, the chassis 
must be removed to clean the inside of the glass. 

ALIGN 

TEST EQUIPMENT-To properly service this 
chassis, the following test equipment should be 
available: 

1. R-F sweep generator which meets the fol-
lowing requirements: 

a. Frequency range from 18 to 30 mc. 
with a sweep width of 10 mc. 

For Models that contain the removable glass, 
the removal procedure is as follows: 

1. Remove the power plug from the outlet. 

2. Remove the two screws from each of the 
brass retainers. This will detach the retainers 
from the cabinet. 

3. Remove the glass by lifting it straight 
out from the front. Use care to avoid scratching 
paint off the mask. 

MENT 

b. Output adjustable with at least 100,000 
microvolts maximum and a very low 
minimum. 

c. Output "flat" on all attenuator posi-
tions. 

2. Cathode-ray oscilloscope, preferably one 
with a wide band vertical deflection amplifier and 
a low-capacitance input probe. 
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3. Signal generator capable of providing out-
put frequencies listed below. 

21.6 mc. 
92.6 mc. 
25.9 mc. 
25.6 mc. 
24.7 mc. 
23.0 flic. 
4.5 mc. 

4th I-F trap 
1st I-F 
2nd 1-F 
3rd I-F 
4th 1-F 
5th I-F 
Audio 1-F and ratio detector (the 
frequency must be extremely ac-
curate, preferably crystal con-
trolled.) 

NOTE-The 11-F output level on all the 
above frequencies should be adjustable with at 
least 100,000 microvolts maximum and a very 
low minimum. 

4. Heterodyne frequency meter with crystal 
calibrator ( if the signal generator does not in-
clude a crystal calibrator). 

5. Electronic voltmeter (vacuum tube volt-
meter), with a high voltage multiplier probe for 
measurements up to 15,000 volts and an 11-F probe 
for measuring R-F voltages. 

GENERAL INFORMATION-All test equip-
ment and the chassis should be bonded together 
by short lengths of heavy inch) braided copper 
ribbon. The interconnecting leads should be 
shielded ( 72 ohms coaxial cable) and should be 
as short as possible consistent with ease of 
making connections. The effectiveness of the 
bonding can be checked during alignment Ly plac-
ing the hand on the metal chassis or test equip-
ment case. If the response pattern or meter reading 
changes visibly, the bonding must be improved 
before the circuits are aligned. 

COMMON I-F ALIGNMENT PROCEDURE 

1. Remove the 6AK5 R-F amplifier tube from 
its socket, and rotate the channel selector to 
channel 13 to avoid undesirable beat response 
during alignment. The channel selector is at chan-
nel 13 when the flat of the shaft faces the top of 
the tuner. 

2. Connect the signal generator to the mixer 
tube through the coupling device shown in Fig. 3. 
The device is constructed by squeezing together 
a miniature tube shield until it fits the tube snugly 
and does not ground to the chassis. A .005 mfd 
capacitor is then soldered to the side of the 
shield. By sliding the tube shield up or down on 

the tube, the capacitance between the shield and 
the tube elements can be varied to obtain addi-
tional control of the coupling over that provided 
by the attenuator in the generator itself. The 
ground side of the generator output cable should 
be connected to the receiver chassis. 

3. Connect a vacuum tube voltmeter to the 
video test jack on the receiver chassis, and set 
the meter to its 5 volt scale. 

4. Set the signal generator to 21.6 Inc. (un-
modulated), and adjust T305 for minimum voltage 
on the VTVM. Use a strong signal for this adjust-
ment. 

5. Set the signal generator to 22.6 mc. (un-
modulated), and adjust I.110 for maximum voltage 
on the VTVM. During this adjustment, keep the 
single generator output adjusted so that the VTVM 
reading does not exceed 2 volts. 

6. Set the signal generator to 25.9 mc. (un-
modulated), and adjust 1'301 for maximum voltage 
on the VTVM. During' this adjustment, keep the 
signal generator output adjusted so that the VTIM 
reading does not exceed 2 volts. 

7. Set the signal generator to 25.6 mc. ( un-
modulated), and adjust 1302 for maximum voltage 
on the VTVM. During this adjustment, keep the 
signal generator output adjusted so that the VTVM 
reading does not exceed 2 volts. 

8. Set the signal generator to 24.7 mc. ( un-
modulated), and adjust '1'303 for maximum voltage 
on the VTVM. During, this adjustment, keep the 
signal generator output adjusted so that the VTIM 
reading does not exceed 2 volts. 

9. Set the signal generator to 23.0 mc. (un-
modulated), and adjust T304 for maximum voltage 
on the VTVM. During this adjustment, keep the 
signal generator output adjusted so that the VTVM 
reading does not exceed 2 volts. 

10. Connect the sweep generator to the mixer 
tube through the coupling device previously de-
scribed. The signal generator will be used in the 
following steps to provide marker indications at 
various frequencies on the response curve. In this 
application, the signal generator input to the set 
must be low in amplitude to avoid distorting the 
response curve. To reduce the signal generator 
input accordingly, the signal generator should be 
loosely coupled to the set by wrapping a few turns 
of insulated wire around the coupling capacitor 
"pigtail" and connecting the signal generator to 
this wire. 

11. Connect the vertical input of the oscillo-
scope to the video test jack through the de-
coupling network shown in Fig. 4. The oscillo-
scope horizontal input should be connected to the 
sweep output from the sweep generator; turn the 
sweep control on the oscilloscope to the "X" or 
"OFF" position. 

12. Adjust the sweep generator for a center 
frequency of 25.3 mc. with a 10 mc. deviation. 
Adjust the sweep generator output until a setting 
is found where there is very little noise on the 
oscilloscope pattern. 

The oscilloscope pattern obtained should be 
similar to that shown in Fig. 5. Use the signal 
generator as a marker to check at the frequencies 
indicated. If the pattern obtained is not similar 
to Fig. 5, L110, T301, T302, T303, and T304 
should be re-adjusted to produce the correct 
pattern. 

SOUND I-F AND 4.5 MC. TRAP ALIGNMENT 
PROCEDURE 

1. Connect the " high" side of the signal 
generator to the video test jack through a .001 mfd 
capacitor, and ground the " low" side to the 
chassis. 

2. Connect the vacuum tube voltmeter to the 
points indicated on the bottom view of the chassis, 
Fig. 7. The common lead should connect to point 
"C", and the "high" lead should connect to 
point " A". Set the meter on its 5 volt (-DC) scale. 

3. Adjust the signal generator to 4.5 mc. 
(unmodulated). The accuracy of this frequency is 
very important. If a crystal controlled signal 
generator is not available, the frequency should 
be checked using a frequency meter with a crystal 
calibrator. 

4. Adjust T201 and the primary of T202 
for maximum voltage on the VTVM. During this 
adjustment, keep the signal generator output ad-
justed so that the 11711/ reading does not exceed 
5 volts. 

5. Connect the common lead from the VTVM 
to point "A" (Fig. 7, and connect the "high" 
lead to point " B". Here it is important that the 
case and components of the VTVM are not grounded 
to the receiver chassis; otherwise, point "A" 
would be shorted to the chassis through the com-
mon lead. 

6. Using the same signal generator amplitude 
and frequency as in step 4, adjust the secondary 
of T202 for zero voltage on the VTVM. As the ad-
justment is *tuned through resonance, the voltage 
will rapidly change from one polarity to the op-
posite polarity. The point where the voltage is 
zero is the correct setting. 

7. Connect the common lead from the VTVM 
to the chassis, and connect the R-F probe from 
the VTVM to the CRT cathode terminal. This 
point is shown as point "D" on Fig. 7. .Note that 

this point is above ground and, therefore, the R-F 
probe must contain a blocking capacitor. 

8. Using a strong 4.5 mc. signal applied as 
in step 1, adjust Z301 for minimum indication on 
the meter. 

H. F. OSCILLATOR ALIGNMENT PROCEDURE: 

If the 6,16 oscillator tube is replaced, the 
different inter-electrode capacity of the new tube 
may change the oscillator frequency enough to 
necessitate realignment of the oscillator. 

Alignment of the oscillator on the high band 
is accomplished by adjusting the brass slug 
located adjacent to the vernier drive wheel on the 
front of the tuner. Alignment of the oscillator on 
the low band is accomplished by adjusting the 
brass slug on the lower front of the tuner. A non-
metallic screwdriver is required. 

The oscillator alignment procedure is as 

follows: 

1. Set the fine tuning control at the middle 
of its range, and leave it in this position during 
the following adjustments. 

2. Set the selector switch to the highest of 
the low-band ( channels 2 through 6) stations 
operating in your vicinity. 

3. Peak the low band adjustment slug for 
the best picture detail. 

4. Set the selector switch to the highest of 
the high-band (channels 7 through 13) stations 
operating in your vicinity. 

5. Peak the high band adjustment slug for 
best picture detail. 

6. Check the previously made low band ad-
justment, and if the tuning has changed, repeat 
steps 2 and 3. 

MODELS H-610T1 2 , H-
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I- F ALIGNMENT CHART 

Remove the 6AK5 R-F amplifier tube and turn the channel selector to channel 13 to avoid undesirable 
beat response during alignment. 

COMMON I-F SECTION 

Couple the sweep and marker generators to the mixer tube as shown in Fig. 3. 

Step 
Sweep Gen. 
Frequency 

Marker Gen. 
Frequency Remarks 

Indicator 
Connection Adjust 

1. Not used 21.6 mc. 
unmodulated 

Use a strong signal Connect VTVM to 
video test jack 

_ 
T305 for minimum voltage 

2. Not used 22.6 mc. 
unmodulated 

Keep marker output 
adjusted so VTVM 
reading does not 
exceed 2 v. 

Same as step 1 L110 for maximum voltage 

3. 

4. 

Not used 25.9 mc. 
unmodulated 

Same as step 2 Same as step 1 T301 for maximum voltage 

Not used 25.6 mc. 
unmodulated 

Same as step 2 Same as step 1 T302 for maximum voltage 

5. Not used 24.7 mc. 
unmodulated 

Same as step 2 Same as step 1 T303 for maximum voltage 

6. Not used 23.0 mc. 
unmodulated 

Same as step 2 Same as step 1 T304 for maximum voltage 

7. 25.3 mc. with 
10 mc. devia- 
tion 

Check at: 
21.6 mc. 
22.5 mc. 
23.5 mc. 
25.3 mc. 
26.1 mc. 

Keep sweep output 
high enough so that 
very little noise ap- 
pears on the oscillo- 
scope trace 

Connect oscilloscope 
to video test jack. 
See Fig. 4. 

If necessary, adjust L110, 
T301, T302, Y303 and 
T304 to obtain correct re-
sponse curve. See Fig. 5. 

SOUND I-F SECTION AND 4.5 MC. TRAP 

Connect the signal generator to the video test jack through a .001 mfd mica capacito 

Step Signal Gen. 
Frequency 

1. 

2. 

3. 

4.5 mc. 
unmodulated 

VTVM Connection Remarks 

See Fig. 7. Common lead 
to point "C" and high lead 
to point "A". 

Use 5 v. ( - DC) scale on 
meter. Set sig. gen. output 
accordingly. 

4.5 mc. 
unmodulated 

See Fig. 7. Common lead 
to point "A" and high lead 
to point -B". 

Use same sig. gen. output 
as in step 1. 

Adjust 

T201 and .he primary of 
T202 for t.,aximum voltage 

The secondary of T202 for 
zero voltage 

4.5 mc. 
unmodulated 

See Fig. 7. R-F probe to 
point "D" and common 
lead to chassis. 
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NOTE: 

Ø. OSCILLOSCOPE SWEEP FREOuENCY 60 C.P.S. 

(ZI. OSCILLOSCOPE SWEEP PRE OuENC, ' 5.750 C.11. S, 

3. VOLTAGES MEASURED FROM CII•$SIS 1 G20.1 USING • 00.000 OHM ivOLT METES. 

LINE VOLTAGE 117 V. A.C. READIMS 6040..0 APPROXIMATE THE VALUES SHOWN t 20 I. 

• THE 910(0 OUTPUT CATHOSE VOL1ASE OE &DING RAS °STAINED WITH THE CONTRAST 

CONTROL SET AT KU, •ES ,ST. 

. IN EARLY POIOOLKTiON Cm.ASStS A POS COMPONENTS WERE or SLIGHTLY DIFFERENT 

VALUE THAN SHOWN. REPLACEMENT PARTS SHOULD RE OF VALUES SHOWN. 

6. THE 0V VOLTAGE WAS TAKEN WITH THE FOCUS CONTROL SET AT 400 -POINT. 

T. A. 1' ARAC'DR VAL .(€ S ARE SHOWN IN STO UNLESS OTHERWISE SPECIFIED. 

ALL RES'S TON VALUES ARE SNOW/ IN OHMS UNLESS OTHERWISE SPECIFIED. 
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 IMPORTANT-Since many of the components are very critical, exact duplicates must be used for replacement purposes. 
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Pan \a 

V.9549.1 Raffle and grille cloth assembly 
V-111.2 Bumper. feet  
V.6021.14 Bumper, retainer ( front place glass)   

V- t 200.2 &tunes. blond  
V. I 200.1 ( ohm's. mahogon,   
V•9440.1 Coser. hack  

V.9362.1 Disc. control ( chonnel)   
V-9562-2 Dtsc. control ( brightness. contrast)  
V.9462.5 Disc, control ( sertscal. horizontal)  
V.3162.4 Disc control lelectrunas mast.. off..olumel  
V.0351.2 Frame. front glass. 
V.914"•2 Knob, tele,sion antenna ( Mond)  
V.6146-6 Knob. ',comas,. horizont•I .olunie °muff ( blond)  
V 9104.1 Knob, vertical, brightness ( rear)   
V.9104.4 Knob, ant tuning ( rear)  
V-94 - 1.1 Knob. magnifier  
V•934"•1 Knob, television antenna (mahogany)  
V.6146.1 Knob, contrast, horizontal, volume on-off (mahogany )  
V.6284. 7 Knob, channel selector ( mahogany )  
V•6284.9 Knob, channel selector ( blond)  
V.9334 Plate, front glass  
V•9444•2 Retainer, glass (Westinghouse) ( no holes in face)  
V-9536.2 Retainer, glass (electronic magnifier) ( no holes in face)   
V-8316 Retainer, glass ( Westinghouse) (two countersunk holes in lac 
V.8)1" 
V.9801 
V-4802.9 
V•6044 
V.6063.1 
V.4466 

CABINET 

C2111 
C202 
1203 
C206 
1207 
C208 
1209 
1210 
C2I 1 
C2 12 
1214 
1213 
121" 
218 

(.219 
C220 
L205 
*1(201 

V.63"0 
V-4880 
V.5196 
V•6023-4103M 
V.6023.6202M 
V.6025.620231 
V.6023.4103M 
RCM 2013611 K 
V.6023.4203M 
V.6023.4103M 
V-6023•4103M 
V.6021.410431 
RCM20B4'0K 
R1M20111101K 
RCM2012"1K 
V-6023-4103K 
V.3902.4 
V.960-• I ass, 

R204 R(.20AE1011( 
R205 R(.20AE103K 
R206 R120AE1103K 
R20' R1.20AF1011(. 
R208 R(120AF 11K 
R209 R(.20AE4'3K. 
R210 R120AE4 -3K 

Retainer, glass (electronic magnifier) ( two countersunk hole, in lace R211 RC20Al2,4K 
Retainer Anchor Plate ( for use with V.1)16 and V-831" retainers.. R2I 2 R(.20AE)94.1 
Screw, oval head. . 6.32 (for use with V.8316 and V•8)1 retainer) 1211 R(.20AE106M 
Sprsng ( fine tuning knob)  R214 RC20AE223K 
Spring ' selector knob)  R213 V-6984-6 
Teenut. panel .........   R216 R( 20A1 102M 

MISCELLANEOUS 
R21" R( 20A1364) 
1218 R(.20AE4 74K 

V.64)1-2 Adapter plate. RF tuner  R2I9 V•6984.9 
V.9521.1 Antenna assembly. television  SW 201 V•5406 

V.4169.1 Base, miniature tube ( 6BH6. 68J6. 6M.5. 6AL 6) . T201 V-9594 
V•6602. I Base. miniature tube ( 12 ,3( .7)  T202 V-9) 74 
V.9610- I Bracket rivet assembly. deilectoon yoke  Tb) V.9685 

V•13"11.3 Bumper, recessed (chassis mounting)  
V.3906.4 Connector assembly, hi-soltage  
V.32343 Connector. phono Ref. 

No. Pan No 
V.4349-9 (.ord. power AC  
V-9234 Hood, yoke mounting  '131)1 V-95" ass, 
V.591 7-2 Insulator, stand off  
V.63 -'3-4 Magnet. ion trap  
V-5920 Nut, . 8-32 wing ( shutter assembly mounting)  1305 
V.9699.1 Plug assembly, deflection yoke  C30" 
V-3926 Screw. . 8-32 wing  1501 
V•9203-/ Screw. . 8 gat head Phillips recessed ( speaker mounting)  1309 
V•9344.4 Shaft, television antenna  131(1 
V-6602.2 Shield, miniature cube ( 12AU")  1311 
V-4169-2 Shield, miniature tube (613H6. 68J6, 6AL5. 6A16)  C3I 3 
V.91 75.10 Shutter assembly  (1314 
N'.)99 Sleeve. rubber (focus coil)  1316 
V.3556-1 Socket, miniature molded ( 12AT', 12AL•'. DC rest., phase inverter)  1318 
V.4)14 Socket. molded octal ( 51'4, 6Y6, 6W4)  C319 
V•4315.2 Socket, molded octal (6AU) horizontal output)  1328 
V-42923.. I Socket. minlature molded (6BH6. 611J6,.6AL). 6AL.6, 6AV6. 6AQS) 1333 
V.6089.1 Socket, miniature molded ( I 2M." vert. mv.)  1:336 
V.68 78-1 Socket, miniature wafer (6,113) ' 1338 
V.9 166.1 Socket, yoke  '1359 

Sold oats as cornolrir assembl. 

Pan No. 

V.9603.1 Socket assembly. CRT  
V.9593 Speaker, 5' E.M  
V.6908 Strap assembly, CRT  
V•6294 Terminal board, antenna 
V-597" Tip _lack  
V•32 743 Tube, holder 

get 

C117 
C118 
L115 
R107 
1108 

Part No. 

V.8210 
V-5.196 
V-5596 
V.9099.2 
RC20AE4 7 1K 
RC20AE103K 

Descriptioo 

1340 
C341 
C342 
1343 
*C354 

L310 
L311 
L3I2 
"R301 

  •R302 

PARTS LIST 
V-2150-136 CHASSIS 

Soction 1-1-F 

Descripoon 

Tuner assembly, RF 
Capacitor. hi- loop .003 mid 
Capacitor, hi•kap . 00) mfd 
Choke, RF 
Resistor, 470 ohms .2 ee. 
Resistor. 10,000 ohms 2 w. 

Foonion 

Filament 
Filament 
Filament 
Decoupling 
AGC decoupling 

R306 
R309 
R3I0 
R3I I 
R312 
1314 
R3I6 
R)17 
R3I8 
1319 
R322 
R323 
1327 
R329 
R331 
R334 
R336 
R339 
R340 
1341 
R342 
R343 

S•ction 2- Sound I-F and Audio 

( aria. nor. elektraelttu 10 rnt..1 450 y. 
( apacoor. ele, Irol•10. 2 mid ills. 
( apacisor. 00 , mid hi•kap 
Capacitor, tubular hutemp 01 mid 
teat  odsular hi-temp .002 mid 
Capacitor. tubular hi- temp 11112 mid 
Capon   tubular hi•temp .01 mid 
Capacitor. 680 mmi 
Capacitor. tubular hi- temp 02 mid 
Capac  . tubular hi.temp 01 mid 
Capacitor. tubular hi•ternp .01 mid 
Capon  . tubular hi- temp 1 mid 
( arias:nor. s" mmi 
( & pas   100 mmi 
Copac . 2'0 mmi 
Capacitor. 01 mid 
titi), plate ( 100 microhenries) 
(,ontrol. volume 500,1)1111 ohms (assy 

consists of R2111. S'4)I1 and S11.('501) 
Re ..... sr. 100 ohms w. 
Resistor. 10.000 ohms Iv. 
Re si  10,000 ohms ' 2 w. 
Res.  141,000 OATS w. 
Resistor, 33,000 ohms ' a w. 
Resistor. 47,000 ohms 12 w. 
Resistor. 4",000 ohms w. 
Resistor. 270,000 ohms w. 
Resistor. 390,000 ohms I w. 
Resistor. 10 megohms w. 
Resistor. 22,000 ohms w. 
Resistor. 460 °Wes S w. war. 
Resistor, 1000 ohms w. 
Resistor, 560,000 ohms w. 
Resistor, 40.000 ohms 
Resistor, 390 ohms S w 
Switch, phono 
Transformer (complete) 
Transformer (complete) 
Transformer (complete) 

Soction 3- Vid.. 

Dew room. 

( apwi .... electrolytic 20 mid 400 le. 
ta•cc son ttttt of C344, C402, C301 
and (.) 19) 

V.5658-6 C•pontor. 4. 7 mini 
RiC(.26ZY13231 Capacitor. .0015 mid 
V.3696 Capacitor. . 005 mid 
V•5596 (.apasitur. 005 Mid 
R5CC267.Y I 52,4 Capantor..0013 mid 
V.3596 Capacitor, ois• m ud 

V.5196 Cap.- our. isiii mid hi•k•p 
V.5396 Capacitor. 00) mid hi.kap 
R51126ZY152M Capacitor. .10116 mid 
V.3596 Capacisor. ill)) mid hi.kap 
V-5)96 ( apart's.. tin) mid hi.kap 
1251121ZYISIM Capacitor. 110 mmi 
V•3696 1 apac  Otli mid hi.kop 
51.6023.4205M Capacitor. suhular hi-temp .112 mid 
V.6066-4254M Capacitor. .25 mid 
V.95 ,7 ass; ( apacuor. electrolysis 21) mid 41)t) •. 

(assy consists of (. 3)4, C402, 13(11 
and (. 3)9) 

V•6023.4104M Camas . .. 1 mid 
RICC26ZY 152M Capacitor. . 1)411) mid 
V•6066•4214M Capacitor, . 23 mid 
V.3396 Capacitor. ha•kap . 0114 mid 
V.95 77 assy Capacitor. electrolytic 30 mid 400 •. 

(assy cons  uf 1334. 1402. 1301 
and C339) 

Coil, video peaking 1110 mscrohenries 
Coil. video peaking 210 microhenries 
Coil, video peaking 
Control. I.500 ohms (assy cons  of 
R30) and R302) 

Control, 50,000 ohms (assy consists of 
R30) and R302) 

Resistor, 47,000 ohms a w. 
Resistor, 100 ohms ' 2 w. 
Resistor. 100 ohms 2 w. 
Resistor, 120 ohms 2 w. 
Resistor, 120 ohms ' 2 w. 
Resistor, 2700 ohms ' 2 w. 
Resistor, 2700 ohms i aw. 
Resistor, 4700 ohms . 2 w. 
Resistor. 4700 ohms a w. 
Resistor, 4'00 ohms 12 w. 
Resistor. 10.000 ohms a w. 
Resistor, 10,0110 ohms w. 
Resistor, 4701) ohms a w. 
Resistor. 100,000 ohms w. 
Resistor. 12.000 ohms 2 w. 
Resistor. 220,000 ohms 12 w. 
Resistor, 2700 ohms ' a w. 
Resistor, 10,000 ohms ' a w 
Resistor, 1000 ohms a w. 
Resistor, 8200 ohms 12 w. 
Resistor. 47,000 ohms 12 w. 
Resistor. 47,000 ohms a w. 

V.5902.4 
V-3902.5 
V.5902.1 
V.9235.2 any 

V.92,1-2 assy 

R120AE473K 
RC20AE101K 
RC20AE101K 
RC20AE121K 
RC20AE121K 
RC20AE272K 
R120AE272K 
RC20AE472K 
RC20AE472K 
RC20AE472K 
RC20AE103K 
RCIOAE103K 
RC20AE472K 
RC20AE104K 
RCIOAE123K 
R.C20AE224K 
RC20AE272K 
RC20AE103K 
RC20AE102M 
11.1.20AE822K 
RC20AE4 ,3K 
RC20AE473K 

PARTS LIST 

Audio decoupling 
Rams des stabilizer 
1:ashode bypass 
  by-pass 
Plate by-pass 
De•emphosis 
Screen bypass 
De-emphasis 
Bass boost 
AP coupling 
A.F coupling 
Plate decoupling 
A•F coupling 
Grid bypass 
Plate bypass 
Al coupling 
Plate load 

Volume 
Cathode bias 
Ratio des. load 
Ratio des. load 
Bass boost 
Dr-emphasis 
Grid return 
Decoupling 
Plate load 
Grid return 
Grid return 
Decoupling 
Plate load 
  load 
Grid return 
Audio degen. 
Audio decoupling 

Sound IF 
Ratio des. 
Audio output 

Fonomon 

Filter 
Plate bypass 
AGC delay 
Decoupling 
  by-pass 
AGC decoupling 
Decoupltng 
Cathode bypass 
Decoupling 
Cathode bypass 
Decoupling 
AGC filter 
IF coupling 
By-pass 
Coupling 
Coupling 

Decoupling 

Cathode by-pass 
Screen bypass 
AGC filter 
Cathode bypass 

Screen bypass 
Video peaking 
Video peaking 
Video peaking 

Contrast 

Brightness 
Cathode bias 
Cathode bias 
Cathode bias 
Cathode bias 
Cathode bias 
Decoupling 
Decoupling 
Grid return 
AGC keyer 
Grid return 
AVC decoupling 
AVC decoupling 
Grid return 
AGC filter 
Grid return 
Plate load 
Decoupling 
Cathode bias 
Decoupling 
Grid return 
Decoupling 
Cathode bias 

R (44 
R)s3 
R 146 
1(34' 

R548 
1349 
R340 
R111 
R152 
R353 
T301 
T302 
T303 
T(04 
T30) 
7301 

R( 20AF6/12K 
RI 20AF.104K 
RC20A1.. i 04K 
R( 20.1F.1031( 

R(.31/AE362.1 
RC20AF.223K 
12130AF685K 
R1211e5E4`1K 
R1.20AE131K 
R120AF4 ,4K 
V.9186.1 
V.9386.1 
V.9386.1 
V.0186.2 
V.9692 
V•9.691 

Resistor, 6800 ohms 12 w. 
Resistor. 100.1100 ohms 2 w. 
Ressstor. I megohm ' 2 w. 
Resistor. I megohm w. 

Res. sssss 66110 ohms 1 w 
Resistor, 22,000 ohms I w 
Res, , 68,000 ohms I w. 
Resistor, 4'0,000 ohms w. 
Resistor, 14,000 ohms w 
Resistor, 4'0,000 ohms ' 2 w. 
Transformer 
Transformer 
Transformer 
Transformer 
Transformer 
4.5 ma trap 

Section 4 - Sm,••p 

(.44)1 V.6024-410431 (.upa . 1 mid 
•(.402 %%ire"' assy ( apantor. electrolytic 30 mid 400 s 

(ass, con  of C354. 1402, C30) 
and 1539) 

(.403 V.955 assy apacItur. electrolytic 20 mid 450 s. 
(assy ton  of 1403. 1301 and 
4(12) 

V.946-1 Capai. sssss electrolytic I'30 mid 40 r 
V.61)25.6102 M apac nor. tubular hi-temp .110 I mid 
V•6025-61t)2M ' ( • pac Ito,. ouhular hi-semp .001 mid 
V.6026.4 ; 72N1 apaitiir. tubular hs•temp 004' mid 
V•6024•6102M ( apas itor, lobular ht•temp 001 mid 

V:6021-4101M 
V 6025-4106M 
V-6023-450.3M 
V-602 3-45415M 
V•6025.4104b1 
V-6025.410431 
V.6021. to M 
V.6021 410 %%1 
V-6023.410431 
V-61121.4 I04M 
V.61166.4264M 
V.61124•4681K 
V.6021.41031\ 
RCM 2082" 1k 
RCM 201611K 
RCM 201. 33 1.1 
RCM20C331J 
RCM 301392K 
V.9176.15560K 
RCM208271K 
V.6023.4503M 
V.6023.4104M 
V.6066-4234M 
R1M201331J 
RiC(.262Y132M 
1731126ZY152M 
R5CC26ZY132111 
RIMeBIOIK 
V-64 70 
V.602 3.410-1M 
V.9389.1 
V.9390-1 
V.6764 

(.404 
C410 
14 I 
C412 
(.413 . 
1,114 
C414 
(.41" 
(.411 
( 419 
( 420 
( 121 
(.422 
( 424 
426 
42' 

( 42/I 
( 429 
( 41)1 
(.412 
( 431 
(.434 
(.433 
456 
( 41' 
( 438 
(.439 
(.440 
1.442 
(.443 
(.444 
1441 
C446 
C447 
1448 
L401 
L402 
L403 

L413 
L414 
L415 
R401 
R402 
R403 
•R404 

V•9099.I 
V-9099.1 
V-9099.1 
V•9232 
V-6462 
V.6463 
V•9233 sissy 

•R403 V•9233 assy 

R406 
R40 7 
R408 
1409 
R410 
R4I I 
R412 
R420 
1411 
1423 
R424 
R427 

V-6500.2 
RIC20AE561K 
RC20AE)61K 
V.6984-6 
V•6984.5 
V 1`. Sod- 2 
V.9002.4900K 
RC20AE471K 
R120AE471K 
17.1.20AEI02K 
RC20AE182K 
RC20AE562K 

Capac . m1 mid 
Copal. ..111 mid 
Capansor..05 mid 
taint  01 mid 
Capacho..1 mid 
( aposisor. 1 mid 
( apacoor. 1 mid 
( • pa, sssss . 1 mid 
¿potion, . 1 mid 

( • pas loir. I mid 
( op.  .26 mid 
( atlas ttttt . 061 mid 
( aslant", 01 mid 
( apantor. 2-0 mid 
( notarise. 6•10 non( 
Capin. luir, 110 mml 
( opa, ttttt ment 
( arias , 5900 nuni 
Corot , 56 muni 
( arias nor. 270 mmi 
Capac itor. ils mid 
lapai ttttt. I mid 
Capsicum.. 2, mid 
Capacitor. 130 illmf 
Capacitor, 0014 mid 
Capacitor, 0015 mid 
Cap.. nor, 0015 mid 
aria. Igor, 100 mmi 

Capacitor, electrolytic 30 mid 450 • 
Capacitor..1 mid 
Choke. feed 

(:os) 

Choke, RF 
Choke, RF 
Choke. RF 
Control. 600 ohms 
Control, 1 megohm 
Control, 5000 ohms 
(ontrol, 100.000 ohms (ass) con  
of R404 and R40)) 

Control, 500,000 ohms (assy consists 
of R404 and R405) 

Control, 3000 ohms 
Resistor, 560 ohms ' 2 w 
Resistor, 460 ohms ' 2 le. 
Resotor, 560 ohms 5 w. 
Resistor, 10.000 ohms S w. 
Resistor, 6000 ohms 10 w. 
Resistor, 90 ohms 2 w 
Resistor. 470 ohms 2 w. 
Resistor, 470 ohms a w. 
Resistor, 1000 ohms w. 
Resistor, 1800 ohms 2 w. 
Resistor, 3600 ohms 12 w. 

Series brightness 
0-1 divider 
Grid return 
Cathode bias 

Plate decoupling 
Plate load 
Decoupling 

dirider 
AGC Molder 
D.1 divider 
Picture IF 
Picture I-F 
Picture I-F 
Picture I-F 
Sound trap 

Plate decoupling 

Plate decoupling 

Filter 
Cathode by-pass 
AFC coupling 
AFC coupline 
AFC delay 
Pulse divider 

R428 
1429 
R450 
1431 
R432 
R433 
R434 
R436 
R43 7 

1431 
R440 
R441 
R442 
R443 
R441 
R444 
R44' 
R448 
R449 
R450 
R451 
R443 
R454 
1456 
R464 
R465 
R466 
1467 
R468 
1469 
1470 
1471 
R472 
R474 
R475 
R476 
•S1V401 

T401 
7.401 

Vert, sync. couponaz402 
Hon:. my. coupling 
Cathode bypass 
AFC delay 
Grid by•pass 
Vert. m.. coupling 
Plate decoupling 
Plate decoupling 
Coupling 
Screen bypass 
Plate hy-pass 
Plate decoupling 
V. ens. coupling 
Grid by•pass 
Hors, discharge 
I tror suit. coupling 
Hon, mv. coupling 
MV. plate tank 
Transient by-pass 
H . sync. coupling 
Coupling 
Cathode hy - pass 

Noise clipper coupling •cso2 
AGC pulse coupling 
Filament hy•pass 
Filament bypass 

C305 
Filamens by-pass 

1506 Plate bypass 
C507 

Ven. output coupling c508 
HV supply decoupling 

C509 
Plate load 

L502 
Focus 

R301 
Ringing 

1502 
R503 
1304 
•SW501 

RCIOAE153K 
RCTOAE5621( 
RC30AE333K 
RC20AE103K 
R120AE273K 
RC20AE333K 
RC20AE473K 
R(.20AE683K 
R120AF104) 

R(.20AE104) 
R(.2(IAE104K 
RC20AE224) 
RI.20AE394) 
R(.20AE474K 
R( 20AE474K 
R( 20AE474K 
RC20AE10)K 
R(.20AEI04K 
RC20AE225K 
R(.20AE47)K 
RC20AE224K 
R(.30AE224K 
liCanstE2241( 
V-606 7-4 
V.5909 
V-5910 
R120AE103K 
11120AE105K 
RC20AE154K 
RC20AE225K 
RC20AE272K 
RC20AE272K 
RC20AE331K 
RC20AE225K 
RC20AE101K 
RC20AESOIK 
V-9607-1 assy 

Filament 
Filament 
Filament 
Focus 
Height 
Vert. Lin. 

Hon:. hold 

Ven. hold 
Width 
Transient damping 
Transient damping 
Plate load 
Screen load 
Plate load 
Focus control shunt 
Cathode bias 
Decoupling 
Cathode bias 
Cathode bias 
V. my. charging 

Na. 

V.9584.1 
V•9213 
V.9596.1 

*C501 

Pan No. 

V•9575 assy 

V.9575 assy 

MODELS il -f-10T12, H-
614T12, Ch. V-2150-136 

Resistor. 15.000 ohms 
Resistor, 5600 ohms ' a w. 
Resistor, 33.000 ohms I w. 
Resistor. 10,000 ohms . 2 w. 
Resistor, 27,000 ohms ' 2 w. 
Resistor. 33,000 ohms 12 w. 
Resistor. 47,000 ohms '1 w. 
Resistor. 68,000 ohms ' 2 w. 
Resistor. 100,000 ohms ' 2 w. 

Resistor, 100,000 ohms ' 2 w. 
Resistor. 100,000 ohms a w. 
Resistor, 220,000 ohms ' a w. 
Resistor, 590,000 ohms , w. 
Resistor. 470,000 ohms 2 w. 
Resistor. 470,000 ohms w. 
Resistor. 470,000 ohms 12 w. 
Ressstor. 1 megohm a w. 
Resistor, 100,000 ohms w. 
Resistor, 2.2 megohms ' w. 
Resistor, 4.7 megohms t w. 
Resistor, 220.000 ohms '-, w. 
Resistor. 220,000 ohms I w. 
Resistor, 220,000 ohms 1 w. 
Resistor, 150 ohms 3 w. 
Control, 2.5 megohms 
Control, 25.000 ohms 
Resistor, 10.000 ohms 2 w. 
Resistor, 1 megohm a w. 
Resistor, 150,000 ohms a w. 
Resistor, 2.2 megohms 'a w. 
Resistor. 2700 ohms 12 w. 
Resistor. 2700 ohms . 2 w. 
Resistor. 330 ohms ' 2 w. 
Reostor, 2.2 megohms w. 
Resistor, 100 ohms ' 2 w. 
Resistor. 100 ohms 2 w. 
Switch, magnifier (assy con 
R201. SW301 and SW401) 

Transformer (complete) 
Filter 
Yoke assembly (complete) 

V-6023•4303M 
V-602 5.-1303M 
V.6454 
R1M2013271K 
V-5895 
V•9279.1 
RC41AE333K 
RC20AE6110K 
RC20AE683K 
RC20AE104K 
V.9607.1 assy 

T501 V•9395.1 
T502 V.9278 

'Sold ont, .0 complete asseenhar 

of 

Section 5-Power 

Plate load 
Plate load 
MV. decouplIng 
MV. decoupling 
Waveform correction 
D-C divider 
V. m•. decoupling 
Error volt. load 
AFC diode load 

AFC diode load 
Plate load 
Mag, hold compensator 
Plate load 
Charge limiting 
Grid return 
AFC delay 
Grid return 
Grid return 
Grid return 
D•C return 
Plisse load 
Limiting 
Error volt. take-off 
Cathode bias 
Height mag. 
Vert, lin. mag. 
Sync amp. input 
Po - bias Ismosng 
Plate load 
Grid return 
Plate load 
Limising 
Cathode bias 
Diode shunt 
Parasitic suppressor 
Parasitic suppressor 

Vert. output 
Integrating 
Detection 

Descriptor, 

Capacitor, electrolytic 60 mid 450 v. 
(assy consists of C403. (: 501 and 
C502) 

Capacitor, electrolytic 20 mid 450 v. 
(assy consists of C403, (: 501 and 
C502) 

Capacitor, tubular hi.temp .05 mid 
Capacitor, tubular hi-temp .05 mid 
Capacitor, osc. trimmer 
Capacitor, 270 mmi 
Capacitor, 500 mmi 
Coil, RF 
Resistor. 33.00() ohms 2 w• 
Resistor, 63 ohms 2 w. 
Resistor, 68,000 ohms ' 2 w. 
Resistor, 100,000 ohms .2 w. 
Switch, on-off (assy consists of 1201. 
SW401 and SW501) 

Transformer 
Transformer 

% hen ordering parts, specify model number ut set in 

odd, t i tt n to part number and description of part. 

Fat/coon 

Filter 

Filter 
Screen by•pass 
Plate decoupling 
HV osc. trimmer 
Grid by•pass 
HV filter 
RF filter 
Screen drop • 
Decoupling 
Grid return 
Filter 

Power 
Hi-voltage RF 
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ALIGNMENT INSTRUCTIONS ..   

INSTALLATION DATA  

PARTS LAYOUT   
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SCHEMATIC   
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SPECIFICATIONS   

TOP VIEW - TUBE LAYOUT. .   

TRIMMER LOCATIONS  

VOLTAGE MEASUREMENTS . 

WAVEFORMS .  

SPECIFICATIONS 

TELEVISION FREQUENCY RANGES: 

Channe/ 
Number 

Channe/ 
Frequency 

(MC. ) 

Video 
Carrier 

Frequency 
(MC. ) 

Audio 
Carrier 

Frequency 
(MC. ) 

Receiver H-F 
Oscillator 
Frequency 

(MC.) 

1 not used -- -- --
2 54 - 60 55.25 59.75 81.35 
3 61 - 66 61.25 65.75 87.35 
4 66 - 72 67.25 71.75 93.35 
5 76 - 82 77.25 81.75 103.35 
6 82 - 88 83.25 87.75 109.35 
7 174 - 180 175.25 179.75 201.35 
8 180 - 186 181.25 185.75 207.35 
9 186 - 192 187.25 191.75 213.35 

10 192 - 198 193.25 197.75 219.35 
11 198 - 204 199.25 203.75 225.35 
12 204 - 210 205.25 209.75 231.35 
13 210 - 216 211.25 215.75 237.35 

NOTE: The fine tuning range is plus or minus / mc. on channel 2 and 
plus or minus 2 mc. on channel /3. 

PAGE 

25 
29 
29 
30 
30 

TV sound and FM   
AM   

OPERATING VOLTAGE: 

AM/FM FREQUENCY RANGES: 

Standard Broadcast   540 to 1600 kc. 
Frequency Modulation   88 to 108 mc. 

INTERMEDIATE FREQUENCIES: 

Television Video Carrier   26.1 mc 

4.5 mc. 
455 kc. 

.... 105 to 120 volts, 
60 cycles A-C 

POWER CONSUMPTION:   325 watts 

TV RECEIVER ANTENNA INPUT IMPEDANCE: 

.. 300 ohms balanced or 72 ohms unbalanced 

PILOT LAMP: 

Westinghouse No. 44 .... 

AUDIO POWER OUTPUT: 

6.3 v., 0.25 amp. 

Undistorted   3 watts 
Maximum   4.5 watts 

SPEAKER: 

Size and Type   10" PM 
Voice Coil Impedance- 3.2 ohmsat400 cycles 

TUBE COMPLEMENT: 

1 1B3GT   High Voltage Rectifier 
2 5U4G   Low Voltage Rectifier 
1 6AH6   Video Output 
1 6AK5   R-F Amplifier ( TV) 
1 6AL5 .. Video Detector and Noise Clipper 
1 6AL5   Ratio Detector 
1 6AL5   Horizontal AFC 

IN 

TO PREPARE THE RECEIVER FOR OPERATION: 

1. Remove the red screw and wood spacer 
located at the rear of the record changer 
slide mechanism. 

2. Remove all packing from the record 
changer compartment. 

3. Remove the phono needle guard if one 
is used. 

4. Remove the turntable by lifting it 
straight up. 

5. Turn the two large, round-head screws, 
located under the turntable, clockwise to 
the limit of their travel. 

6. Replace the turntable. 

7. Remove the screws that secure the rear 
cover of the television section to the cab-

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2 6AU5GT   Horizontal Output 
6AV6 1st A- F Amplifier and AM Det. - 

AVC 
6BE6 FM HF Oscillator/AM Converter 
6BH6   
6BH6   
6BH6   
6BH6 .... 2nd 

1st I- F Amplifier ( TV) 
2nd I- F Amplifier ( TV) 
3rd I- F Amplifier ( TV) 

Sound I- F Amplifier And FM 

AVC 
6BH6   AGC Keying 
6BJ6   1st Sound I-F Amplifier 
6BJ6   4th I- F Amplifier ( TV) 
6J6   HF Oscillator and Mixer ( TV) 
6V6GT   Vertical Output 
6W4GT   Horizontal Damper 
6Y6G   H.V. Oscillator 
6Y6G   Audio Output 
12AT7   FM R- F Amplifier and Mixer 
12AT7 Sync Amplifier and Sync Separator 
12AU7   Vertical Multivibrator 
12AU7   Horizontal Multivibrator 
12AU7 .. DC Restorer and Phase Inverter 
12KP4, 12KP4A. or I2LP4 ... Cathode Ray 

Tube 
VIDEO RESPONSE.   3.6 mc. 

AUDIO DISCRIMINATOR BAND WIDTH 
(between peaks):   180 kc. 

FOCUS.   Magnetic 

SWEEP DEFLECTION.   Magnetic 

SCANNING:   Interlaced, 525 line 

HORIZONTAL SCANNING FREQUENCY: 
  15,750 CPS 

VERTICAL SCANNING FREQUENCY: .... 60 CPS 

FRAME FREQUENCY 
(picture repetition rate):   30 CPS 

INSTRUCTIONS 

met, and remove the rear cover by pulling 
it away from the cabinet. 

8. Remove the red headed wood screw from 
the shipping block located on the top ( in-
side) of the cabinet, and remove the shipp-
ing block. 

9. Remove the two red headed wood screws 
from the shipping block located between the 
upper left side of the cabinet and the 
chassis, and remove the shipping block. 

10. Inspect the face of the C.R.T. and 
the glass window for dust or smudges. If the 
face of the C.R.T. or the inside of the glass 
window is smudged, it will be necessary to 
remove the chassis to clean the smudged sur-
face. In this event, refer to CHASSIS 
REMOVAL. 

11. Loosen the two hex- head bolts on the 
under side of the cabinet, and remove the 

MODELS H-611C12, H-
615C12, Ch. v-212-16 

© John Ir. Rider 



wood shipping strip located between the 
chassis and the bottom of the cabinet. 

12. Loosen the two screws securing the 
shock"mounting bracket to the top ( inside) 
of the cabinet. 

13. Adjust the position of the chassis 
so that the knobs and the face of the C.R.T. 
are properly aligned with respect to the 
holes in the front of the cabinet. 

14. Re- tighten the two red headed bolts 
on the under side of the cabinet and the two 
screws securing the shock mount bracket on 
the top of the cabinet. 

15. Make certain that all tubes are 
secure in their socket. 

16. Models H- 611C12 and H- 615C12 contain 
a built-in antenna for use in areas of normal 
reception. In such areas when the built-in 
antenna provides good reception, no addi-
tional antenna connections are required. How-
ever, in weak signal areas or under adverse 
conditions, it may be necessary to use an 
external antenna. If an external antenna is 
used the built-in antenna should be dis-
connected from the antenna terminals on the 
rear of the cabinet, and the lugs of the 
built-in antenna should be insulated and 
dressed in such a position that they do not 
touch the chassis or components. The spring 
clamp located on the top ( inside) of the 
cabinet can be used to hold the built-in 
antenna feeder out of the way. 

17. Replace the rear cover. 

18. If an outside antenna is to be used, 
connect the lead-in to the antenna terminals 
on the back of the set. 

19. Connect the A-C plug to a 105 to 120 
volt 60 cycle A-C power outlet. 

TO CHECK THE OPERATION: 

1. Rotate the selector to the TV posi-
tion. 

2. Turn the magnifier switch to the 
clockwise ( magnified) position. 

3. Rotate the brightness, and contrast 
controls completely counterclockwise. 

4. Turn on the receiver by rotating the 
off-on- volume control clockwise. 

5. Rotate the channel selector to the 
channel number of the desired station. 

6. Rotate the brightness control clock-
wise until the screen is well lighted. 

7. Rotate the contrast control clockwise 
until a picture appears on the screen. 

8.. If the built-in antenna is in use, ad-
just the television antenna control for max-
imum picture contrast. If an external antenna 
is in use, this step is not required. 

9. If the picture is moving up or down 
or quivering, adjust the vertical hold con-
trol to stabilize the image. 

10. If vertical or diagonal bars or a 
folded over picture appears on the screen, 
adjust the horizontal hold control to obtain 
a stable picture. 

11. Adjust the fine tuning control for best 
picture detail. 

12. Readjust the brightness and contrast 
controls until pleasing sPades ranging from 
clear white to intense black are attained. 

13. Adjust the volume control for the de-
sired sound volume. 

14. Turn the magnifier switch to the 
counterclockwise ( normal) position. If vert-
ical or diagonal bars appear on the screen, 
adjust the width control as described under 
TELEVISION ADJUSTMENTS. Do not readjust 
the horizontal hold control. 

15. If necessary, adjust the height, 
height magnifier, vertical linearity, ver-
tical linearity magnifier, and focus controls 
as explained under TELEVISION ADJUST-
MENTS. 

16. Check the operation on all available 
television stations. Note that if the built-
in antenna is in use, the television antenna 
control must be readjusted for maximum pic-
ture contrast each time the receiver is tuned 
to a different channel. 

17. Rotate the selector to the FM posi-
tion, and check the operation of the radio 
section on the FM band. 

18. Rotate the selector to the AM posi-
tion, and check the operation of the radio 
section on the broadcast band. 

19. Rotate the selector to the PHONO 
position, and completely check the operation 
of the record changer using 78 RPM inter-
mixed 10" and 12" records, 33-1/3 RPM in-
termixed 10" and 12" records, and 45 RPM 7" 
records. 

C R T FOCUS COIL 

CU.2.UOPY ADJ SPA NT 

u H2Oii 

ADJUSTMENT 
DETLÈCT\ ON YCq 

ADJUST,.4ENT 

TELEVISION ADJUSTMENTS 

USED WITH 12Lra 
CNT ONLY  

I 

7 1 

ADJUSTING 
RING 

FIG. 1 -- CRT ADJUSTMENTS 

Tifff 
BASE 

The picture adjustments are located on 
the rear of the chassis and are accessible 
through cut-outs in the back cover. 

ION TRAP MAGNET 

Adjustment of the ion trap magnet is re-
quired only when a 12LP4 cathode ray tube is 
used. An ion trap magnet is not used with 
12KP4 or 12KP4A cathode ray tubes. 

The ion trap magnet must always be ad-
justed for maximum picture brightness. With 
the magnet oriented approximately as shown 
in Fig. 1, rotate it around the neck of the 
tube and move it forward and backward until 
the position is found where the brightest 
raster is obtained. 

CAUTION: When adjusting the ion trap 
magnet, care must be exercised to avoid 
'breaking the neck of the CRT. 

FOCUS COIL 

If a shadow falls on one corner of the 
picture or the picture is not properly cen-
tered, adjustment of the focus coil is re-
quired. To adjust, loosen the short hex-
head bolts that lock the focus coil to the 
adapter plates and move the coil up and down 
and to the left and right until the position 
is found where the picture is properly 
centered and there are no shadowed corners. 
Tighten the short hex-head bolts to lock the 
coil in this position. Fine adjustment is 
provided by the long hex- head bolts at each 
corner of the focus coil. 

If a 12LP4 CRT is in use and shadows can-
not be removed completely by adjusting the 

UHF AC 

MODELS H-611C12, H-

615C12, Ch. V-2152-16 

VERT LIN 
M A G 

PHONO MOTOH: 

Lt 

PHONO INP 

HE.GHT MAO 

II7 V A C. 

e 
AM 

FM 

d/— 

FIG. 2 — ADJUSTMENTS ON 
REAR OF CHASSIS 

focus coil, the ion trap magnet may be in 
need of adjustment. 

CATHODE RAY TUBE CUSHION 

The cushion must fit snugly against the 
flare of the cathode ray tube in order that 
the rear of the tube will be supported 
firmly. 

DEFLECTION YOKE 

This adjustment controls the angle of 
the picture with respect to the horizontal. 
If the picture is not squared in the picture 
mask, loosen the wing nut and move it up or 
down so as to rotate the deflection yoke. 
The picture will tilt to the left or right 
with the deflection yoke rotation. 

FOCUS CONTROL 

The focus control ( Fig. 2) should be 
adjusted with the brightness and contrast 
controls in their normal positions. If cor-
rect focusing cannot be obtained, the high 
voltage oscillator may require adjustment. 

HEIGHT AND VERTICAL LINEARITY (NORMAL) 

The height adjustment controls the over-
all height of the picture, while the vertical 
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linearity adjustment governs contraction or 
expansion of the upper portion only. For this 
reason, a balance between the two controls 
is necessary to make the picture symmetrical 
and fill the mask vertically. 

HEIGHT AND VERTICAL LINEARITY ( MAGNI-
FIED) 

The height magnifier adjustment controls 
the overall height of the magnified picture, 
while the vertical linearity magnifier ad-
justment governs contraction or expansion of 
the upper portion only. For this reason, a 
balance between the two controls is necessary 
to make the picture symmetrical and fill the 
mask vertically. These controls must be re-
set if the height and vertical linearity 
controls governing the normal picture are 
changed. 

WIDTH 

The width adjustment must always be made 
with the magnifier control set for a normal 
size picture. The correct adjustment is made 
as follows: 

1. Rotate the magnifier control to the 
magnified position, and adjust the horizontal 
hold control until the magnified picture 
holds horizontal sync. 

2. Set the magnifier control for a nor-
mal size picture, and without re- adjusting 
the horizontal hold control adjust the width 
control until the picture holds horizontal 
sync and fills the mask horizontally. 

HORIZONTAL RINGING COIL 

To adjust the horizontal ringing coil: 

1. Turn the magnifier switch to the magni-

fied ( clockwise) position. 

2. Tune in the weakest TV station in your 
area. 

3. Set the horizontal hold control at 
approximately the center of its range. 

4. Adjust the ringing coil ( L4(13) until 
the picture is properly " locked- in". 

HIGH VOLTAGE OSCILLATOR 

An insulated, long- shank screwdriver is 
preferred for making the h.V.oscillator ad-
justment The procedure is as follows: 

1. Turn off the receiver and disconnect 
the high voltage lead from the CRT. 

2. Connect 18 one megohm, one watt re-
sistors in series between the high voltage 
lead and the chassis. 

3. Connect a kilovoltmeter across the 18 
megohms of resistance. 

4. Turn on ehe receiver and adjust C507 
for maximum voltage indication on the meter. 
When C507 is peaked using an 18 megohm load, 
the voltage across the load should be 9.3 
kilovolts ( approximately). 

5. Turn off the receiver, disconnect 
the kilovoltmeter, remove the 18 megohms 
of resistance, lind connect the high voltage 
lead to the CRT. Note that when the 18 meg-
ohm load is removed and the high voltage 
lead is connected to the CRT, the output 
voltage of the H.V. power supply will rise 
because of the higher load resistance of-
fered by the CRT. 

CHASSIS REMOVAL 

To remove the chassis from the canznet, 
proceed as follows: 

1. Remove the control knobs. 

2. If an external antenna is in use, dis-
connect the transmission line from the an-
tenna terminals. 

3. Remove the screws that secure the rear 
cover, and remove the rear cover by pulling 
it straight out. 

4. Disconnect the FM dipole and the AM 
loop from the antenna 
of the chassis. 

terminals on the rear 

5. Disconnect the built-in TV antenna 
(if in use) from the TV antenna terminals, 
and release the TV antenna terminal strip 
from the cabinet. 

6. Disconnect the phono cable from the 
connector on the chassis. 

7. Disconnect the A-C power cord from 
the record changer 

8. Disconnect the speaker leads from the 
terminals on the chassis. 

9. Open the record changer drawer by 
pulling it out to the limit of its travel. 

10. Remove the pilot lamp socket located 
under the AM/FM dial sccle by removing the 
screw that secures it to the underside of 
the supporting shelf. 

11. PU11 the pilot lamp socket and leads 
up through the hole in the supporting shelf, 
and dress it clear of the cabinet. 

12. Remove the clamp that secures the 
shutter frame to the supporting shelf after 
removing the machine screw that holds the 
clamp in place. The screw is accessible from 
the underside of the supporting shelf. 

CATHODE RAY 

To remove the CRT from the chassis, it 
is not necessary to remove the shutter 
assembly or the radio dial cord. The CRT 
can most readily be removed as follows: 

1. Remove the chassis from the cabinet 
as explained under CHASSIS REMOVAL. 

2. Remove the wing nut that holds the 
shutter assembly to the CRT strap. This 
wing nut is located at the top front of the 
CRT. 

3. Remove the CRT strap bolt. 

4. Slide the upper section of the CRT 
strap free from the bracket on the shutter 
assembly, and bend the strap away from the 
CRT. 

5. Release the deflection yoke connector 
socket from the superstructure by removing 
the two screws that hold it in place. 

ALIGNMENT 

TEST EQUIPMENT REQUIRED 

To properly service the chassis, the 
following test equipment should be available: 

1. R-F sweep generator which meets the 
following requirements: 

a. Frequency range from 18 to 30 mc. 
with a sweep width of 10 mc. 

b. Output adjustable with at least 
100,000 microvolts maximum and a 
very low minimum. 

c. Output " flat" on all attenuator 
positions. 

2. Cathode-ray oscilloscope, preferably 
one with a wide band vertical deflection 
amplifier and a low- capacitance input probe. 

3. Signal generator or generators capable 
of providing output at various frequencies 
between 455 kc. and 108.5 mc. The R-F output 

13. Remove the two bolts that hold the 
upper chassis mounting bracket to the top 
(inside) of the cabinet. 

14. Remove the two red headed chassis 
mounting bolts from the underside of the 
supporting shelf. 

15. Slide the chassis out of the cabinet, 
keeping the front of the chassis against the 
cabinet partition and progressively moving 
the rear of the chassis to the right so that 
the chassis components will clear the cabinet 
accessories. 

TUBE REPLACEMENT 

b. Remove the CAT socket and the ion trap 
magnet ( if used). 

7. Remove the two short hex- head bolts 
from the focus coil, and slide the focus coil 
and its mounting bracket off the neck of the 
CRT. 

8. Remove the CRT cushion adjustment wing 
screws. These are the screws that secure the 
deflection yoke and hood to the super-
structure. 

9. Slide the deflection yoke and hood 
assembly toward the base of the CRT until 
the yoke and hood are clear of the super-
structure and the neck of the CRT. 

10. Remove the CRT by pulling it slightly 
toward the rear of the chassis to clear the 
shutter mechanism and then lifting it 
straight up from the chassis. Care must be 
exercised to avoid damaging the aquadag of 
scratching the face of the tube. 

INFORMATION 

level should be adjustable with at least 
100,000 microvolts maximum and a very low 
minimum. Amplitude modulation is required on 
the frequencies between 455 kc. and 1615 kc. 

4. Heterodyne frequency meter with crystal 
calibrator (if the signal generator does not 
include a crystal calibrator. 

5. Electronic voltmeter ( vacuum tube 
voltmeter), with a high voltage multiplier 
probe for measurements up to 15,000 volts 
and an R-F probe for measuring R-F voltages. 

INTERCONNECTICNS AND BONDING 

The test equipment and the chassis should 
be bonded together by short lengths of heavy, 
braided copper ribbon. The effectiveness of 
the bonding can be checked during alignment 
by placing the hand on the metal chassis or 
test equipment case. If the response pattern 
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4 - OSCILLOSCOPE 
CONNECTIONS 

or meter reading changes visibly, the bond-
ing should be improved before the circuits 
are aligned. 

An exception to this general bonding 
rule is the instrument case of the VTVM. 
Difficulty will be encountered during the 
ratio detector zero adjustment if the common 
terminal of the VTVM is bonded ( either 
directly or through the instrument case) to 
the television chassis. During this adjust-
ment, both connection points for the VTVM 
are above ground in the television chassis, 
and both VTVM terminals must therefore be 
isolated from ground. 

The interconnecting leads should be 
shielded (72 ohms coaxial cable) and should 
be as short as possible' consistent with ease 
of making connections. 

SIGNAL GENERATOR COUPLING FOR TV ALIGN-
MENT 

In steps 1 to 7 of the TV common 1-F pro-
cedure, an unmodulated signal is applied to 
the TV mixer tube through the coupling de-
vice illustrated in Fig. 3. The device is 
constructed by squeezing together a miniature 
tube shield until it fits the tube snugly 
and does not ground to the chassis. A . 005 
mfd capacitor is then soldered to the side of 
the shield. By sliding the tube shield up or 
down on the tube, the capacitance between the 
shield and the tube elements can be varied 
to obtain additional control of the coupling 
over that provided by the attenuator in the 
generator itself. The ground side of the 
generator output cable should be connected 
to the receiver chassis. 

In step 8 of the TV common I-F align-
ment procedure, a sweep generator is con-
nected to the coupling device described 
above. An unmodulated signal generator is 
used to provide marker indications at various 
frequencies on the response curve. In this 
application, the signal generator input of 
the set must be low in amplitude to avoid 
distorting the response curve. To reduce the 
signal generator input accordingly, the 
signal generator should be loosely coupled 
to the set by wrapping a few turns of in-
sulated wire around the coupling capacitor 
"pigtail" and connecting the signal generator 
to this wire. The sweep generator should be 

03 5A 26.361C 

40.50S 

FIG. 5 - TV COMMON 
I- F RESPONSE CURVE 

connected directly to the coupling device. 

USE OF OSCILLOSCOPE 

In step 8 of the TV common I-F alignment 
procedure, the I-F response pattern on the 
oscilloscope screen serves as a check on the 
I-F alignment. The vertical input to the 
oscilloscope is connected to the video test 
jack on the receiver chassis through the 
de-coupling network illustrated in Fig. 4. 
The horizontal input of the oscilloscope 
should be connected to the sweep output 
from the sweep generator, and the sweep con-
trol on the oscilloscope should be turned 
to the "X" or "OFF" position. 

The oscilloscope pattern obtained in step 
8 of the TV common I-F alignment procedure 
should be similar to that shown in Fig. 5. 
Use the signal generator as a marker to 
check at the frequencies indicated. If the 
pattern obtained is not similar to Fig. 5, 
it will be necessary to re- adjust 1110, 1301, 
T302, T303, and T304 to produce the correct 
pattern. 

33 

FIG. 6 -- AM/FU DIAL DRIVE 

AM RADIO SECTION  

the 
AVC 

ALIGNMENT PROCEDURE MODELS H-611c12, H-
615c12, Ch. V-2152-16 

Set the selector switch to the "AM" position. 

Connect an output meter across the speaker voice coil. 

While making the following adjustments, keep the volume cortrol set for maximum output, 
tone control set for maximum treble, and the signal generator output attenuated to avoid 
action. 

Connect Signal 
Step Generator to.... 

Sig. Gen. 
Freq. 

Radio Dial 
Setting 

Adjust for Maximum 
Output --

1. Stator of AM ant. section 
(C250E) of tuning gang 
thru a 0.1 mfd capacitor 

455 kc. amplitude 
modulated 

minimum 
capacity 

Primary and secondary 
of 1204 and 1205 

NOTE: If the I- F transformers are badly mis-aligned, it may be impossible to ob-
tain sufficient output using the above system. In this event it will be neces-
sary to align each transformer separately. Start with T205 and work forward, 
connecting the signal generator through a 0.1 mfd capacitor to the control grid 
of the tube preceding the transformer under alignment. 

2. Same as step 1 1615 kc. ampli. 
tude modulated 

minimum 
capacity 

AM oscillator trim-
mer. 

3. Radiated signal ( no act- 
ual connection) 

1400 kc. ampli. 
tude modulated 

tune for 
maximum 
signal 

AM antenna trimmer 
(rock- in adjustment). 

INOIt : IRe alignment of T204 and 1205 affects the alignment of T201 and 1202. Therefore, it 
will be necessary to check the alignment of the 4.5 mc. I- F system whenever T204 or 1205 are 
adjusted. The check can be made by performing steps 3 and 4 under " FM Radio Section." 

FM RADIO SECTION 

If AM adjustments are required, do not align the FM circuits until the AM adjustments 
have been completed. 

Set the selector switch to the " FM" position. 

Step 

1. 

Connect Signal 
Generator to--

Sig. Gen. 
Frequency 

Radio Dial 
Setting Adjust - 

Connect a VTVM between points "A" and "B" ( shown on Fig. 
to point "A" and  the high lead to point "B".  

2. Stator of FM mixer sec- 4.5 mc. 
tion ( C25013) of tuning unmodulated 
gang thru a . 01 mfd mica 
capacitor.  

3. Connect the VTVM 
the high lead to 
signal generator 

4. Same as step 2 

maximum 
capacity 

8) with the common lead 

Secondary ( top slug) 
of 1203 for zero volt-
age. 

between points "A" and "C" with the common lead to point 'C" and 
point "A". Set the VTVM on the 5 volt (-DC) scale, and keep the 
output adjusted accordingly. 

4.5 mc. 
unmodulated 

5. 

6. 

7. 

maximum 
capacity 

Repeat steps 1 and 2.  

Re- connect the VTVM as in step 3. 

Ant. terminal No. 1 thru I 0 
a 300 ohm non- inductive unmmodulated8ode minimum d  capacity 
resistor.  

NOTE: If two peaks appear, use the one that occurs 
capacity. 

8. Same as step 7. 

Primary and secondary of 
1201 and 7202 and primary 
of 1203 for maximum volt-
age. 

FM oscillator trimmer 
(C247) for maximum 
voltage*. 

with the trimmer nearest maximum 

105 mc. 
unmodulated 

9. Same as step 7. 

tune for 
maximum 
signal 

FM R- F amp, trimmer 
for maximum voltage 
(rock- in adjustment). 

105 mc. 
unmodulated 

tune for 
maximum 
signal 

FM mixer trimmer for 
maximum voltage ( rock. 
in adjustment). 

• To chec.k the dial calibration after adjusting the FM oscillator trimmer ( C247), set the tun-
ing gang at maximum capacity and adjust the signal generator frequency in the vicinity of 
87.5 mc. for maximum voltage on the VTVM. If maximum response occurs at a generator frequency 
of 87.5 mc., no further adjustments are necessary. If maximum response occurs when the gen-
erator frequency is lower than 87.5 mc., slightly expand the FM oscillator coil ( L203); if 
the generator frequency is higher than 87.5 mc., slightly compress the FM oscillator coil 
(L203). Re- adjust the FM oscillator trimmer ( C247) at 108.5, and again check the calibration. 
Repeat this process until correct calibration is obtained. 

cr) 

3
5
(
1
0
H
O
N
I
I
S
3
M
 

©John F. Rider 



ALIGNMENT PROCEDURE ( continued) 

TV SOUND I-F SECTION 

The 4.5 mc. circuits serve as an I-F channel for both the TV sound and the FM radio. Alignment of the TV sound 

I-F section is therefore accomplished when steps 1 to 5 inclusive under "FM Radio Section" have been performed. 

TV COMMON I-F AI) 4.5 MC. TRAP 

Set the selector switch to the "TV" position 

Turn the TV channel selector to channel 13 to avoid undesirable beat response during alignment. 

Step Sweep Gen. 1 Marker Gen. 
Frequency 1 Frequency Remarks Indicator 

Connection Adjust 

1. Couple the sweep and marker generators to the TV mixer tube as shown in Fig. 3. 

2. 

3. 

Not used 21.6 mc. 
unmodulated 

Use a strong signal Connect VTVM to 
video test jack 

T305 for minimum voltage 

L110 for maximum voltage Not used 22.6 mc. 
unmodulated 

Keep marker output 
adjusted so VTVM 
reading does not 
exceed 2 v. 

Same as step 2 

4. Not used 25.9 mc. 
unmodulated 

Same as step 3 Same as step 2 T301 for maximum voltage 

5. Not used 25.6 mc. 
unmodulated 

Same as step 3 Same as step 2 T302 for maximum voltage 

6. 

7. 

Not used 23.8 mc. 
unmodulated 

Same as step 3 Same as step 2 T303 for maximum voltage 

Not used 23.0 mc. 
unmodulated 

Same as step 3 Same as step 2 T304 for maximum voltage 

8. 25.3 mc. with 
10 mc. devi- 
ation 

check at: 
21.6 mc. 
22.5 mc. 
23.5 mc. 
25.3 mc. 
26.1 mc. 

Keep sweep output 
low enough so that 
very little noise ap- 
pears on the oscillo- 
scope trace 

Connect oscilloscope 
to video test jack. 
See Fig. 4. 

If necessary, adjust L110, 
T301, T302, T303, and 
T304 to obtain correct re-
sponse curve. See Fig. 5. 

9. Connect the signal generator to the video test jack through a .001 mfd mica capacitor. 

10. Not used 4.5 mc. Use a strong signal Connect high side of Z301 for minimum voltage 
unmodulated R- F probe from 

VTVM to point "D" , 
(see Fig. 8) and 1 
common lead to 
chassis 

TV HIGFI FREQUENCY OSCILLATOR 

If the 6J6 oscillator tube is replaced, the different inter-electrode capacity of the new tube may change the oscillator 

frequency enough to necessitate realignment of tile oscillator. 

Alignment of the oscillator on the high hand is accomplished by adjusting the brass slug located adjacent t ) the 
vernier drive wheel on the front of the tuner. Alignment of the oscillator on the low band is accomplished by adjusting 

the brass slug on the lower front of the tuner. A non-metallic screwdriver is required. 

The oscillator alignment procedure is as follows. 

1. Set the fine tuning control at the middle of its range, and leave it in this position during the following adjustments. 

2. Set the selector switch to the highest of the low- band (channels 2 through 6) stations operating in your vicinity. 

3. Peak the low band adjustment slug for the best picture detail. 

4. Set the selector switch to the highest of the high- band ( channels 7 through 13) stations operating in your vicinity. 

5. Peak the high band adjustment slug for best picture detail. 

6. Check the previously made low hand adjustment, and if the tuning has changed, repeat steps 2 and 3. 
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IMPORTANT-Since many of the components are very critical, exact duplicates must be used for replacement purposes. 
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PARTS LIST FOR MODELS H-611C12 AND H-615C12 PARTS LIST FOR MODELS H-611C12 AND H-615C12 

CABOWT 

Part No. Description 

V-9545-1 Battle and grille cloth assembly (mahogany)  
V-9545-2 Baffle and grille cloth assembly (blond)  
V-9249-2 Bracket, chassis shock mounting  
V- 1202-I Cabinet (mahogany)  
V-12024 Cabinet (blond)  
V-4898-1 Catch, bullet (mahogany)  
V-4898-2 Catch, bullet (blond   
V-9310-2 Cover assembly, back  
V-93I6 Dial, AM mid PM  
V-4902 Glide, hunbure  
V-9991-1 Hinge, L.H. (mahogany)  
V-9091-3 Hinge, L.H. (blond)  
V-9091-2 Hinge, R.1-1. (mahogany)  
V-9091-4 Hinge, R.H. (blond)  
V-6146-1 Knob., contrast-volume, off-on, horizontal (mahogany)  
V-6146-6 Knob, contrast-volume, off-on, horizontal (blond)  
V-9471-1 Knob, magnifier  
V-9104-2 Knob, AM'FM tuning (rear)  
V-9104-I Knob, brightness, vertical (rear)  
V-9104-4 Knob, fine tuning (rear)  
V-6284-7 Knob, channel selector (mahogany)  
V-6284-9 Knob, channel selector (blond)  
V-6284-2 Knob, band selector (mahogany)  
V-6284-3 Knob, band selector (blond)  
V-9731-1 Knob, television antenna (mahogany)  
V-9731-2 Knob, television antenna (blond)  
V-9536-2 Plate, front glass (mahogany)  
V-9536-3 Plate, front glass (blond)  
V-5631-3 Slide, mechanism (L.H.)  
V-5631-4 Slide, mechanism (R.H.)  
V-6059 Spring, fine tuning knob  
V-6063- I Spring, selector and band selector knob  
V-400- I Strike, bullet (mahogany)  
V-4900-2 Strike, bullet (blond)  
V- 542I-5 Washer, felt (control knob)  

V-6451-2 
V-5982-2 
V-5986-2 
V-9521-I 
V-6120-2 
V-41694 
V-6602-I 
V-95814 
V-3371-4 
V-5860-9 
V-4965-6 
V-5426 
V- 5906-I 
Y-32 54S 
V-9077-3 
V-32 I9S-1 
V-5522 
V-9234 
W # 44 
V-9488-1 
V-6573-4 
V-6518-3 
V-5549 
V-9383 
V-6096-2 
V-6096-1 
V-9344-3 
V-6602-2 
V-4169-2 
V-9175-11 
V-9175-9 
V-9297 
V-5979 
V-9063-3 
V.9440-4 
V-5929 
V-4292S- I 

MISCELLANEOUS 

Adapter plate, R-F tuner  
Antenna assembly, AM loop  
Antenna assembly, FM dipole  
Antenna assembly, television  
Background, dial  
Base, miniature tube (6BJ6, 6BH6, 6AL5)  
Base, miniature tube ( 12AU7)  
Bracket weld assembly, deflection yoke  
Bumper, recessed (chassis mounting)  
Cable assembly, speaker  
Cable, phono  
Clip, I-F mounting  
Connector assembly, hi-voltage  
Connector, phono  
Cord, A-C phono  
Cord, dial drive ( 100 ft. spool)  
Cord, power A-C  
Hood, yoke mounting  
Lamp, pilot  
Lever assembly, magnifier  
Magnet, ion trap  
Plug assembly, yoke  
Plug, power cord  
Plug, U.H.F  
Pulley, dial drive (. 380 diam.)  
Pulley, dial drive (.600 diam.)  
Shaft, television antenna  
Shield, miniature tube ( 12AU7)  
Shield, miniature tube (6BH6, 6BJ6, GALS)  
Shutter assembly, (blond)  
Shutter assembly, (mahogany)  
Sleeve, dial drive  
Sleeve, rubber (focus coil)  
Socket, pilot light  
Socket assembly, cathode ray tube  
Socket, molded octal ( 1 B3 GT)  
Socket, miniature molded (6BH6, 6BJ6, 6AV6, 6AL5, 6AH6) 

*Sold only as complete assembl,. 

Part No. Description 

V-5556-1 Socket, miniature molded ( 12AU7, 12AT7)  
V-6089-1 Socket, miniature molded ( 12AU7 vertical mv.)  
V-6997-1 Socket, miniature shock mounted ( 12AU7 horiz. mv.)  
V-45I4 Socket, molded octal ( 5U4-G, 6V6G, 6W4/GT, 6Y6-G, 6AU5/GT)  
V-9061 Socket, U.H.F. power connector  
V-6072-4 Socket, miniature wafer ( 12AT7)  
V-6163-1 Socket, miniature wafer (6BE6)  
V-9166-1 Socket, deflection yoke  
Y-9335 Speaker, le P.M.  
V-4057 Spring, dial drive  
V4795-2 Spring, shutter  
V-6908 Strap assembly, cathode ray tube  
V.6294 Terminal board, antenna  
V-5977 Tip jack  
V-32745 Tube bolder  

Item 

C117 
C118 
C119 
L115 
R108 
R109 

C201 
C202 
C203 
C204 
C205 
C206 
C207 
C208 

ELECTRICAL PARTS FOR V-2152-16 CHASSIS 

Section 1— R-F 

Part No. Description 

V-8210 
V-5596 
V-5596 
V-5596 
V-9099-I 
RC20AE103K 
RC20AE102M 

V-9351 
V-4880 
V-5658-6 
V-5596 
V-5596 
V-5596 
V-5596 
V-9044-1 

A Part of C208 
Part of C208 

C209 V-3236 
C210 V-9044-1 

A Part of C210 
Part of C210 

C211 V-3236 
C212 V-6023-6202M 
C213 V-6023-4103M 
C2 15 V-6023-4103M 
C216 V-6023-4503M 
C217 V-6023-4103M 
C218 V-6570 
C21, V-6023-4223K 
C220 V-6023-4223K 
1:221 V-6023-1104M 
C222 RCM20B470K 
C224 RCM20B151K 
C225 RCM20136111M 
C227 R5CC21ZY471M 
C228 R5CC21ZY471M 
C229 R5CC2 I ZY47IM 
C230 R3CC3OSL 101 M 
C231 R2CC3OCK1OOD 
C232 R3CC3051.330M 
C233 R3CC2OSLR50C 
C234 R3CC2OSL I ROC 
C235 R3CC3OSL470M 
C236 R3CC32SL I 51 M 
C237 R3CC3OSL680M 
'C238 V-9577 assy 

C239 V-6023•4472M 

Tuner assembly, R-F 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Choke, R-F 
Resistor, 10,000 ohms !,2 W. 
Resistor, 1000 ohms 1¡ w. 

Section 2—TV Sound and Radio 

Capacitor, electrolytic, 10 mfd 350 v. 
Capacitor, electrolytic, 2 mfd 50 v. 
Capacitor, 4.7 mmf 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, dual hi-kap (consists of A 
and B) 

Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, electrolytic, 20 mfd 25 v. 
Capacitor, dual hi-kap (consists of A 
and B) 

Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, electrolytic, 20 mfd 25 v. 
Capacitor, hi-temp .002 mfd 600 v. 
Capacitor, hi-temp .01 mfd 400 v. 
Capacitor, hi-temp .01 mfd 400 v. 
Capacitor. hi-temp .05 mfd 400 v. 
Capacitor, hi- temp .01 mfd 400 v. 
Capacitor, electrolytic, 30 mfd 450 s. 
Capacitor, hi-temp .022 mfd 400 v. 
Capacitor, hi-temp .022 mfd 400 ‘. 
Capacitor, hi-temp . 1 mfd 400 s. 
Capacitor, 47 minf 
Capacitor, 150 mmf 
Capacitor, 680 rand. 
Capacitor, 470 mmf 
Capacitor, 470 mmf 
Capacitor, 470 mmf 
Capacitor, 100 mmf 
Capacitor, 10 mmf 
Capacitor, 33 mmf 
Capacitor, . 5 mmf 
Capacitor, 1.0 mmf 
Capacitor, 47 mmf 
Capacitor, 150 mmf 
Capacitor, 68 mmf 
Capacitor, electrolytic 30 mfd 400 e. 

(assy consists of C238, C302, C42I 
and (:251) 

Capacitor, hi-temp .0047 mfd 400 v. 

Function 

Decoupling 
Filament by-pass 
AGC filter 

AGC decoupling 
Screen dropping 

Filter 
Ratio det. stabilizer 
Audio I-F coupling 
Cathode by-pass 
R-F by-pass 
Cathode by-pass 
AVC by-pass 

Decoupling 
Decoupling 
Screen by-pass 

Screen by-pass 
Feed back 
Cathode by-pass 
De-emphasis 
Screen by-pass 
AF coupling 
Low frequency boost 
AF coupling 
Screen by-pass 
AVC filter 
Audio coupling 
Decoupling 
Grid limiting 
R-F by-pass 
De-emphasis 
Grid by-pass 
AM coupling 
Screen by-pass 
FM coupling 
Connective capacitor 
FM coupling 
FM coupling 
FM coupling 
R-F coupling 
FM coupling mixer 
AM osc. coupling 

Filters 
Tone compensation 

PARTS LIST FOR MODELS H-611C12 AND H-615C12 

Item 

C247 
C250 
*C251 

C252 
L201 
L202 
1.203 
L204 
1205 
1.206 
L208 
L209 
1.210 
*R201 

R202 
R203 
R2D4 
R205 
R206 
R207 
R208 
R209 
R2 10 
R211 
R212 
R213 
R214 
R215 
R216 
R217 
R218 
R219 
R220 
R221 
R222 
R223 
R224 
R225 
R226 
R227 
R228 
R229 
R230 
R23I 
R232 
R233 
R235 
R236 
R237 
R240 
SW20I 

T201 
T202 
T203 
T204 
T205 
T206 
Z201 

Part No. 

V-9356-I 
V-9349-2 
V-9577 assy 

RCM20A331M 
V-9352 
V-6157 
V-9353 
Y-9355 
V-9317-2 
V-4886-2 
V-4886-4 
V-4886-10 
V-4886-2 
V-9607-2 assy 

RC20AE330M 
RC20AE105K 
RCIOAE820K 
RCIOAE102K 
RC1OAE223K 
RCIOAE474M 
RCIOAE155M 
RCIOAE150M 
RCIOAE330K 
RC20AE101K 
RC20AE392K 
RC20AE222K 
RC20AE682J 
RC20AE682J 
RC20AE I 53K 
RC20AE472K 
RC20AE333K 
RC20AE473K 
RC20AE104K 
RC20AE154K 
RC20AE474K 
RC20AE105K 
RC20AE105K 
RC20AE106M 
RC30AE562K 
RC30AE683K 
RC30AE473K 
RC30AE473K 
RC40AE181K 
RC40AE223K 
RC20AE225K 
V-9085-4 
V-6067-6 
RC20AE101K 
RC40AE103K 
RC20AE224K 
V-9618 

V-9370 
V-9371 
V-9340 
V-6130-I 
V-6130-2 
V-9685 
V-4886-7 

C301 V-5596 
•C302 V-9577 assy 

C303 
C304 
C305 
C307 
C308 
C309 
C310 
C311 
C312 

R5CC26ZY152M 
V-5596 
V-5658-6 
V-6066-4254M 
V-5596 
R5CC26ZY152M 
R5CC21ZY151M 
V-5596 
Y-6023-4223K 

Description 

Capacitor, trimmer 
Capacitor, variable 
Coil, electrolytic 30 mfd 400 v. (as» 

consists of C238, C302, C341, and 
C25I) 

Capacitor, 330 mfd 
Coil 
Coil 
Coil 
Coil 
Coil 
Choke 
Choke 
Choke 
Choke 
Control, 500,000 ohms (assy consists 

of R201, SW401, and SW501) 
Resistor, 33 ohms !,¡ w. 
Resistor, t megohm 4 w. 
Resistor, 82 ohms 4 w. 
Resistor, 1000 ohms w. 
Resistor, 22,000 ohms 1¡.¡ w. 
Resistor, 470,000 ohms w. 
Resistor, 1.5 megohms w. 
Resistor, 15 ohms 34 w. 
Resistor, 33 ohms 34 w. 
Resistor, 1.00 ohms .1,4 w. 
Resistor, 3900 ohms A w. 
Resistor, 2200 ohms 1/2 w. 
Resistor, 6800 ohms A w. 
Resistor, 6800 ohms !-‘i w. 
Resistor, 15,000 ohms ! 2 w. 

4337,00000ohomhmss 
RReessiissttoorr, 
Resistor, 47,000 ohms :4 w. 
Resistor, 100,000 ohms ,is¡ w. 
Resistor, 150,000 ohms w. 
Resistor, 470,000 ohms !/2 
Resistor, I megohm 1,4 w. 
Resistor, I megohm A w. 
Resistor, 10 megohms 1‘?.?, w. 
Resistor, 5600 ohms I w. 
Resistor, 68,000 ohms 1 w. 
Resistor, 47,000 ohms 'A w. 
Resistor, 47,000 ohms 2 w. 
Resistor, 180 ohms 2 w. 
Resistor, 22,000 ohms 2 w. 
Resistor, 2.2 megohms 1,2 w. 
Resistor, glasohm, 1670 ohms 10 w. 
Resistor, glasohm, 470 ohms 4 w. 
Resistor, 100 ohms w. 
Resistor, 10,000 ohms 2 w. 
Resistor, 220,000 ohms ! 2 W. 
Switch, selector (consists of wafer A, B 
and C) 

Transformer (complete) 
Transformer (complete) 
Transformer (complete) 
Transformer (complete) 
Transformer (complete) 
Transformer (complete) 
Parasitic suppressor 

Section 3—Video 

Capacitor, hi-kap .005 mfd 
Capacitor, electrolytic, 20 mfd 400 v. 

(assy consists of C238, C302, C42 
and C417) 

Capacitor, .0015 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, 4.7 mmf 
Capacitor, . 25 mfd 400 v. 
Capacitor, hi-kap .005 mfd 
Capacitor, .0015 mfd 
Capacitor, 150 mmf 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-temp .022 mfd 400 v. 

Function 

FM °sc. 
Tuning 

Filters 
Hi-frequency boost 
AM oscillator 
Antenna loading 
FM oscillator 
FM amp. 
FM mixer 
Filament 
Plate R•F 
Cathode 
Filament 

Volume 
6Y6 plate suppressor 
Feed back 
Cathode bias 
Plate drop 
Ose, grid 
Grid return 
Isolating 
Parasitic suppressor 
Parasitic suppressor 
Cathode bias 
Screen drop 
Decoupling 
Ratio det. load 
Ratio det. load 
Plate drop 
Bass boost 
De-emphasis 
455 kc filter 
Grid return 
Decoupling 
Plate load 
AVC load 
AVC load 
Grid return 
Plate load 
Decoupling 
Screen dropping 
Screen dropping 
Cathode bias 
Screen dropping 
455 kc diode load 
Screen bus load 
Semen load 
Ratio det. 
Plate dropping 
Grid return 

FM 1st 1-F ( 1.5 mc) 
FM 2nd I-F (4.5 mc) 
Ratio detector 
AM 1st I-F (455 kc) 
AM 2nd I- F (455 kc) 
Audio output 

AGC filter 

Screen by-pass 

R-F by-pass 
Diode plate by-pass 
AGC filter 
Screen by-pass 
Plate decoupling 
I•F coupling 
Cathode by-pass 
Coupling (DC restorer ) 

MODELS H-611C12, H-
615C12,  Ch. V-2152-16  
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MODELS H-611C12, H-

615C12, Ch. V-2152-16 

PARTS LIST FOR MODELS H-611C12 AND H-615C12 (Continued) 

Item Part No. 

C313 V-5596 
C314 V-5596 
C315 R5CC26ZYI52M 
C317 V-6066-4254M 
C318 V-6023-4104M 
C319 R5CC26ZY152M 
C320 V-5596 
C322 R5CC26ZY152M 
C323 V-5596 
C329 R5CC26ZY152M 
L301 V-5902-4 
L302 V-5902-1 
L303 V-5902-5 
*R301 V-9235-2 assy 

*R302 V-9235-2 assy 

R303 RC20AE474K 
R304 RC30AE473K 
R305 RC20AE680K 
R306 RC20AE680K 
R307 RC20AE101K 
R308 RC20AE101K 
R309 RC20AE223K 
R310 RC20AE102M 
R311 RC20AE102M 
R312 RC20AE102M 
R313 RC20AE102M 
R3I4 RC20AE102M 
R315 RC20AE102M 
R316 RC30AE362J 
R317 RC20AE472K 
R318 RC20AE472K 
R319 RC20AE472K 
R320 RC20AE123K 
R321 RC20AE822K 
R322 RC20AE182K 
R323 RC20AE223K 
R324 RC20AE103M 
R325 RC20AE103M 
R326 RC30AE224K 
R327 RC20AE473K 
R328 RC20AE105K 
R329 RC20AE473K 
R330 RC20AE105K 
R331 RC20AE473K 
R332 RC20AE474K 
R333 RC30AE683K 
R334 RC20AE104K 
R335 RC30AE104K 
R336 RC20AE682K 
R337 RC20AE472K 
R339 RC20AE103K 
T301 V-9586-3 
T302 V-9586-2 
T303 V-9586-2 
T304 V-9586-3 
T305 V-9592 
2301 V-959I 

C401 
C402 
C403 
C404 
C405 
C406 
C407 
C408 
C409 
C410 
C411 
C412 
C413 
C414 
C415 
C4I6 

RCM20C331J 
V-6023-6102M 
V-6023-6102M 
RCM20C331J 
V-6023-4472M 
V-6023-4503M 
V-6023-6102M 
V-6066-4254M 
RCM20B271K 
V-6023-4503M 
V-6023-4103M 
V-6023-4104M 
RCM20C331J 
RCM208101K 
V-6023-4104M 
V-6023-4104M 

Description 

Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, .0015 mfd 
Capacitor, .25 mfd 400 v. 
Capacitor, hi-temp . 1 mfd 400 v. 
Capacitor, .0015 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, .0015 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, .0015 mfd 
Coil, 100 microhenries 
Coil, 140 microhenries 
Coil, 250 microhenries 
Control, 1500 ohms (assy consists of 
R301 and R302) 

Control, 50,000 ohms (assy consists of 
R301 and R302) 

Resistor, 470,000 ohms 1/2 w. 
Resistor, 47,000 ohms 1/2  w. 
Resistor, 68 ohms 1/2  w. 
Resistor, 68 ohms w. 
Resistor, 100 ohms 1/2  w. 
Resistor, 100 ohms 1/2  w. 
Resistor, 22,000 ohms h w. 
Resistor, 1000 ohms 1/2  w. 
Resistor, 1000 ohms AI w. 
Resistor, 1000 ohms 1/2  w. 
Resistor, 1000 ohms 1/2  w. 
Resistor, 1000 ohms h w. 
Resistor, 1000 ohms 1/2  w. 
Resistor, 3600 ohms I w. 
Resistor, 4700 ohms 1/2  w. 
Resistor, 4700 ohms 1/2  W. 
Resistor, 4700 ohms 1/2  w. 
Resistor, 12,000 ohms h w. 
Resistor, 8200 ohms 1/2  w. 
Resistor, 1800 ohms 1/2  w. 
Resistor, 22,000 ohms ,1/2 w. 
Resistor, 10,000 ohms 1/2  w. 
Resistor, 10,000 ohms 1/2  w. 
Resistor, 220,000 ohms 1 w. 
Resistor, 47,000 ohms 34 W. 
Resistor, 1 megohm 1/2  w. 
Resistor, 47,000 ohms 1/2  w. 
Resistor, 1 megohm 1/2  w. 
Resistor, 47,000 ohms 1/2  w. 
Resistor, 470,000 ohms 1/2  w. 
Resistor, 68,000 ohms 1 w. 
Resistor, 100,000 ohms 32 w. 
Resistor, 100,000 ohms 1 w. 
Resistor, 6800 ohms 1/2  w. 
Resistor, 4700 ohms 
Resistor, 10,000 ohms 1/2  w. 
Transformer (complete) 
Transformer (complete) 
Transformer (complete) 
Transformer (complete) 
Transformer (complete) 
Trap 

Section 4- Sweep 

Capacitor, 330 mmf 
Capacitor, hi-temp .001 mfd 600 v. 
Capacitor, hi-temp .001 mfd 600 v. 
Capacitor, 330 mmf 
Capacitor, hi-temp .0047 mfd 400 v. 
Capacitor, hi-temp .05 mfd 400 v. 
Capacitor, hi-temp .001 mfd 600 v. 
Capacitor, .25 mfd 400 v. 
Capacitor, 270 mmf 
Capacitor, hi-temp .05 mfd 400 v. 
Capacitor, hi-temp .01 mfd 400 v. 
Capacitor, hi-temp . 1 mfd 400 v. 
Capacitor, 330 mmf 
Capacitor, 100 mmf 
Capacitor, hi-temp . 1 mfd 400 v. 
Capacitor, hi-temp . 1 mfd 400 v. 

Function 

Screen by-pass 
Screen by-pass 
Grid by-pass 
Video coupling 
Cathode by-pass 
Grid by-pass 
Screen by-pass 
Plate decoupling 
Cathode by-pass 
Plate decoupling 
Video peaking 
Video peaking 
Video peaking 

Contrast 

Brightness 
AGC divider 
Screen dropping 
Cathode bias 
Cathode bias 
Cathode bias 
Cathode bias 
Video peaking shunt 
Screen dropping 
Plate decoupling 
Screen dropping 
Plate decoupling 
Plate decoupling 
Plate decoupling 
Plate decoupling 
Screen dropping 
Grid return 
Grid return 
Grid return 
Grid return 
Screen bias 
Isolating 
AGC decoupling 
AGC decoupling 
Plate load 
Isolating 
Grid return 
DC divider 
Cathode bias 
Cathode bias 
AGC divider 
Screen dropping 
AGC divider 
Screen dropping 
DC divider 
Grid return 
Cathode bias 
I st I-F 
2nd I-F 
3rd I-F 
4th I-F 
Cathode trap 
4.5 mc trap 

Item 

C417 
C418 
C419 
C420 
*C421 

C422 
C423 
C424 
C425 
C426 
C427 
C428 
C429 
C430 
C431 
C432 
*C433 

C434 
C435 
C436 
C440 
C441 
C442 
L401 
L402 
L403 
L404 
L405 
L406 
L407 
L408 
R401 
R402 
R403 
R404 
R405 
R406 
R407 
R408 
R409 
R410 
R4I1 
*R412 

Keyed AGC coupling 
AFC coupling 
AFC coupling 
Error voltage coupling 
AFC delay 
AFC delay 
Transient by-pass 
Noise clipper coupling 
Horizontal sync coupling 
Sync coupling 
Vertical sync coupling 
Plate decoupling 
Horizontal mv coupling 
Charge limiting 
Grid by-pass 
R-F by-pass 

R413 
R414 
R415 
11416 
R417 
R418 
R419 
R420 
R42I 
K422 
R423 
R424 
R425 
R426 

Part No. 

V-6023-4104M 
V-6023-4103M 
RCM2013681M 
RCM20B271K 
V-9577 assy 

V-6023-4104 M 
V-6023-4104M 
V-6023-4104M 
V-6023-4103K 
V-6023-4104M 
V-6023-4104M 
V-6023-4503M 
V-6023-4683K 
V-6066-4254M 
V-6023-4104M 
V-6023-4104M 
V-9575 assy 

V-9009-
V-6570 
V-9792-15560K 
V-5596 
RCM30C392K 
RCM20B681K 
V-6764 
V-9590-3 
V-9230-2 
V-9099-1 
V-9099-1 
V-9099-1 
V-9099-1 
V-9099-2 
RC20AE223K 
RC20AE225K 
RC20AE105K 
RC30AE224K 
RC30AE224K 
RC20AE683K 
RC20AE104 J 
RC20AE474K 
RC20AE104J 
RC20AE475M 
RC20AE182K 
V-9233 assy 

RC20AE224J 
RC20AE562K 
RC30AE333K 
RC20AE474K 
RC20AE 154K 
RC20AE272K 
RC20AE223K 
RC20AE105K 
RC20AE272K 
RC20AE471K 
V-6500-2 
RC30AE 333K 
RC20AE224K 
RC20AE273K 

Description 

Capacitor, hi-temp . 1 mfd 400 v. 
Capacitor, hi-temp .01 rad 400 v. 
Capacitor, 680 mmf 
Capacitor, 270 mmf 
Capacitor, electrolytic 20 mfd 400 v. 

(assy consists of C42I, C302, C417 
and C238) 

Capacitor, hi-temp . 1 mfd 400 v. 
Capacitor, hi-temp . 1 mfd 400 v. 
Capacitor, hi-temp . 1 mfd 400 v. 
Capacitor, hi-temp .01 mfd 400 v. 
Capacitor, hi-temp . 1 mfd 400 v. 
Capacitor, hi-temp . 1 mfd 400 v. 
Capacitor, hi-temp .05 mfd 400 v. 
Capacitor, hi-temp .068 mfd 400 v. 
Capacitor, .25 mfd 400 v. 
Capacitor, hi-temp . 1 mfd 400 v. 
Capacitor, hi-temp . 1 mfd 400 v. 
Capacitor, electrolytic, 20 mfd 450 v. 

(assy consists of C501, C502 and 
C433) 

Capacitor, electrolytic 150 mfd 50 v. 
Capacitor, electrolytic 30 mfd 450 v. 
Capacitor, 56 mmf 
Capacitor, hi-kap .005 mfd 
Capacitor, 3900 mmf 
Capacitor, 680 mmf 
Coil 
Coil 
Choke 
Choke 
Choke 
Choke 
Choke 
Choke 
Resistor, 22,000 ohms 34w. 
Resistor, 2.2 megohms 1/2  w. 
ResiStor, 1 megohm 1/2  w. 
Resistor, 220,000 ohms 1 w. 
Resistor, 220,000 ohms 1 w. 
Resistor, 68,000 ohms 1'2 w. 
Resistor, 100,000 ohms 34 w. 
Resistor, 470,000 ohms 12 w. 
Resistor, 100,000 ohms t'2 W. 
Resistor, 4.7 megohms 1/2  w. 
Resistor, 1800 ohms 1/2  w. 
Control, 100,000 ohms (assy consists 

of 11412 and R434) 
Resistor, 220,000 ohms 12 w. 
Resistor, 5600 ohms 1'2 w. 
Resistor, 33,000 ohms .1 w. 
Resistor, 470,000 ohms 2 %v. 
Resistor, 150,000 ohms 2 w. 
Resistor, 2700 ohms 2 W. 
Resistor, 22,000 ohms 2 w. 
Resistor, 1 megohm 2 w. 
Resistor, 2700 ohms 2 w. 
Resistor, 470 ohms 2 w. 
Control, 5000 ohms 
Resistor, 33,000 ohms 1 w. 
Resistor, 220,000 ohms ' 2 w. 
Resistor, 27,000 ohms 12 w. 

Function 

Decoupling 
Horizontal coupling 
Horizontal discharge 
Grid by-pass 

Decoupling 
Horiz. output coupling 
Cathode by-pass 
Decoupling 
Vertical mv coupling 
Vertical coupling 
Grid by-pass 
Cathode by-pass 
Vertical discharge 
Plate by-pass 
HV osc. decoupling 
Vertical mv decoupling 

Filter 
Cathode by-pass 
Filter 
Transient by-pass 
Filament by-pass 
Horiz. mv plate tank 
Cathode by-pass 
Horizontal ringing 
Focus 
Horizontal feed 
Filament 
Filament 
Filament 
Filament 
Filament 
Plate load 
Diode load 
Voltage divider 
Limiting 
Limiting 
Phase reference 
AFC diode load 
AFC delay 
AFC diode load 
Grid return 
Cathode bias 

Horizontal hold 
Grid return 
Plate load 
Decoupling 
Charge limiting 
Plate load 
Plate load 
DC divider 
Grid return 
Limiting 
Cathode bias 
Width 
Decoupling 
Horiz. mv place load 
Horizontal discharge 

R427 
R428 
R429 
/1430 
R431 
R432 
R433 
R434 

R435 
R436 
R437 
R438 
R459 
R440 
11441 
R442 

R443 
R444 
R445 
R446 
R447 
R448 
R449 
R450 
R451 
11452 
R453 
R460 
•SW401 

T401 
T402 
Z401 
Z402 

*C501 

*C502 

C505 
C506 
C507 
C508 
C509 
C510 
L50I 
L502 
R502 
R503 
R504 
R505 
*SW501 

RC20AE104K 
V-6067-4 
RC20AE101K 
RC20AE101K 
V-5909 
V-5910 
RC20AE104K 
V-9233 assy 

RC20AE474K 
RC20AE3943 
V-6462 
RC20AE102K 
RC20AE473K 
V-6984-1 
V-6984-6 
V-4758 

V-6984-5 
V-5908 
RC20AE225K 
RC30AE471K 
RC20AE472K 
V-6463 
RC30AE471K 
RC20AE561K 
RC20AE561K 
V-9085-5 
RC40AE102K 
RC20AE105K 
V-9607-2 assy 

V-6481-2 
V-9584-1 
V-9213 
V-6486-4 

V-9575 assy 

V-9575 assy 

V-6023-4503M 
V-6023-4503M 
V-6454 
RCM20B271K 
V-5895 
V-5895 
V-6471 
V-9279-1 
RC41AE333K 
RC20AE680K 
RC20AE683K. 
RC20AE104K 
V-9607-2 assy 

T501 V-6988 
T502 V-9278 

Resistor, 100,000 ohms 34 w. 
Resistor, glasohm, 150 ohms 3 w. 
Resistor, 100 ohms 1/2  w. 
Resistor, 100 ohms 32 w. 
Control, 2.5 megohms 
Control, 2500 ohms 
Resistor, 100,000 ohms 33 w• 
Control, 500,000 ohms (assy consists 
of R412 and R434) 

Resistor, 470,000 ohms 1/2  w. 
Resistor, 390,000 ohms 1/2  w. 
Control, 1 megohm 
Resistor, 1000 ohms 1/2  w. 
Resistor, 47,000 ohms w. 
Resistor, 2000 ohms 5 w. w.w. 
Resistor, 560 ohms 5 w. w.w. 
Resistor, 110 ohms 3 w. 

Resistor, 10,000 ohms 5 w. w.w. 
Control, 400 ohms 
Resistor, 2.2 megohms 1/2  w. 
Resistor, 470 ohms 1 w. 
Resistor, 4700 ohms 1/2  w. 
Control, 5000 ohms 
Resistor, 470 ohms 1 w. 
Resistor, 560 ohms 1/2  w. 
Resistor, 560 ohms 1/2  w. 
Resistor, 680 ohms 10 w. 
Resistor, 1000 ohms 2 w. 
Resistor, 1 megohm 1/2  w. 
Switch, (assy consists of R201 and 
SW401 and SW501) 

Transformer 
Transformer 
Filter 
Yoke assembly 

Section 5- Power 

Capacitor, electrolytic 60 mfd 400 v. 
(assy consists of C501, C502 and 
C433) 

Capacitor, electrolytic 20 mfd 400 v. 
(assy consists of C501, C502 and 
C433) 

Capacitor, hi-temp .05 mfd 400 v. 
Capacitor, hi-temp .05 mfd 400 v. 
Capacitor 
Capacitor, 270 inmf 
Capacitor, 500 min( 
Capacitor, 500 minf 
Choke 
Choke, R-F 
Resistor, 33,000 ohms 2 w. 
Resistor, 68 ohms 1/2  w. 
Resistor, 68,000 ohms w. 
Resistor, 100,000 ohms h w. 
Switch, on-off (assy consists of SW501 
R201, and SW401) 

Transformer 
Transformer 

'Sold only as complew assembly. 

HIGH VOLTAGE WARNING 

The danger accompanying shock is always present when the receiver is operated outside 
the cabinet or when the rear cover is removed from the cabinet. Only a person familiar with 
the precautions to be observed when working with high-voltage equipment should service 
this receiver. 

CATHODE RAY TUBE HANDLING PRECAUTIONS 

Shatterproof goggles and heavy gloves should be worn at all times when handling the 
cathode ray tube. The tube should not be handled in the vicinity of any person not so' 
equipped. When handling the cathode ray tube, always keep it away from the body. 

The cathode ray tube bulb, due to its large surface area and high vacuum contained• 
within, is subjected to high air pressure. More than ordinary care is required to prevent 
shattering the tube. The large end of the bulb, particularly the rim of the viewing surface, 
must not be struck, scratched, or subjected to more than moderate pressure at any time. If 
the tube sticks or fails to slip smoothly into place during installation, remove the tube and 
determine the cause of the trouble.-DO NOT FORCE THE TUBE. 

Grid return 
Cathode bias 
Parasitic suppressor 
Parasitic suppressor 
Height mag. 
Vertical linearity 
Plate load 

Vertical hold 
Grid return 
Plate load 
Height 
Cathode bias 
Plate decoupling 
Plate load 
Decoupling 
Focus coil shunt 

Screen dropping 
Focus 
Grid return 
Cathode bias 
Vertical discharge 
Vertical linearity 
Plate decoupling 
Transient damping 
Transient damping 
Current limiting 
Focus shunt 
Grid return 

Magnifier 
Filament 
Vertical output 
Integrating 
Deflection 

Filter 

Filter 
Screen by-pass 
Screen by-pass 
Hi-volt osc. trimmer 
Osc. feed back 
Hi-volt filter 
Hi-volt filter 
Filter 
HV osc. load 
Screen drop 
Grid bias 
Plate decoupling 
Hi-volt filter 

Power L. V. 
Hi-voltage R-F 
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Channe/ 
Aluteer 

Channe/ 
Frequency 

(etc.) 

Vidéo 
Carrier 

Frequency 
(mc.) 

Audto 
Carrier 

Frequency 
(me.) 

Receiver he-F 
Oscillator 
Frequency 

(me.) 

1 not used -- .... --
2 54 - 60 55.25 59.75 81.35 
3 60 - 66 61.25 65.75 87.35 
4 66 - 72 67.25 71.75 93.35 
5 76 - 82 77.25 81.75 103.35 
6 82 - 88 83.25 87.75 109.35 
7 174 - 180 175.25 179.75 201.35 
8 180 - 186 181.25 185.75 207.35 
9 186 - 192 187.25 191.75 213.35 

10 192 - 198 193.25 197.75 219.35 
11 198 - 204 199.25 203.75 225.35 
12 204 - 210 205.25 209.75 231.35 
13 210 - 216 211.25 215.75 237.35 

FINE TUNING RANGE: 

Plus or minus 1 mc. on Channel 2 ( minimum) 
Plus or minus 2 mc. on Channel 13 ( maximum) 

OPERATING VOLTAGE: 

105 to 120 volts, 60 cycles 

POWER CONSUMPTION:   275 watts 

AUDIO POWER OUTPUT: 

Undistorted   1.5 watts 
Maximum   2.5 watts 

LOUDSPEAKER: 

Type   P.M. 
Voice Coil Impedance- 3.2 ohms at 12"  400 cycles 

RECEIVER ANTENNA INPUT IMPEDANCE: 

300 ohms balanced or 72 ohms unbalanced 

TUBE COMPLEMENT: 

1 1B3GT   High Voltage Rectifier 
2 5U4G   Low Voltage Rectifier 
1 6AH6   Video Output 
1 6AK5   R- F Amplifier 
1 6AL5   Ratio Detector 
1 6AL5   Horizontal AFC 
1 6AL5   Video Det. and Noise Clipper 
1 6AQ5   Vertical Output 
2 6AU5GT   Horizontal Output 
1 6AU6   AGC Keying 
1 6AU6   1st Sound I-F Amplifier 
1 6AU6   2nd Sound I- F Amplifier 
1 6AV6   1st A-F Amplifier 
1 6BH6   1st I- F Amplifier 
1 6BH6   2nd I-F Amplifier 
1 6BH6   3rd I- F Amplifier 
1 6BJ6   4th I- F Amplifier 
1 6J6   H-F Oscillator and Mixer 
1 6W4GT   Horizontal Damper 
1 6Y6G   Audio Output Amplifier 
1 6Y6G   H.V. Oscillator 
1 12AT7. Sync Amplifier and Sync Separator 
1 12AU7   Vertical Multivibrator ( picture repetition 

1 12AU7   Horizontal Multivibrator 
1 12AU7 D-C Restorer and Phase Inverter 
1 16JP4   Cathode Ray Tube 

VIDEO CARRIER INTERMEDIATE FREQUENCY: 

  26.1 mc. 

VIDEO RESPONSE:   3.6 mc. 

AUDIO CARRIER INTERMEDIATE FREQUENCY: 

  4.5 mc. 

AUDIO DISCRIMINATOR BAND WIDTH: 

(between peaks)   150 kc. 

FOCUS:   Magnetic 

SWEEP DEFLECTION .   Magnetic 

SCANNING:   Interlaced 525 Line 

HORIZONTAL SCANNING FREQUENCY: 

  15,750 CPS 

  60 CPS 

rate):   30 CPS 

VERTICAL SCANNING FREQUENCY: 

FRAME FREQUENCY 

HIGH VOLTAGE WARNING 
The danger accompanying shock is always present when the re-

ceiver is operated outside the cabinet or when the rear cover is 
removed from the cabinet. Only a person familiar with the pre-
cautions to be observed when working with high-voltage equipment 
should service this receiver. 

CATHODE RAY TUBE HANDLING PRECAUTIONS 

Shatterproof goggles and heavy gloves should be worn at all 
times when handling the cathode ray tube. The tube should not be 
handled in the vicinity of any person not so equipped. When han-
dling the cathode ray tube, always keep it away from the body. 

The cathode ray tube bulb, due to its large surface area and 
high vacuum contained within, is subjected to high air pressure. 
More than ordinary care is required to prevent shattering the 
tube. The large end of the bulb, particularly the rim of the view-
ing surface, must not be struck, scratched, or subjected to more 
than moderate pressure at any time. If the tube sticks or fails to 
slip smoothly into place during installation, remove the tube and 
determine the cause of the trouble - - DO NOT FORCE THE TUBE, 

MODEL H-613K16 
Ch. V-215 ° -146 

ti1 
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NSTALLATI ON I N ST RUCT I ONS 

TO PREPARE THE RECEIVER FOR OPERATION: 

1. Remove the screws that hold 
cover to the cabinet, and remove 
cover by pulling it away from the 

the rear 
the rear 
cabinet. 

2. Inspect the face of the CRT and the 
glass window for dust or smudges. If the face 
of the CRT or the inside of the glass win-
dow is smudged, it will be necessary to re-

move the front glass to clean the smudged 
surfaces. In this event, refer to RE-
MOVAL OF FRONT GLASS FOR CLEANING. 

3. If the control shafts and CRT face 
are not properly aligned with the holes in 
the front of the cabinet, loosen the two 
hex- head bolts on the under side of the 
chassis shelf and adjust the position of 
the chassis accordingly. Then re- tighten 
the two hex- head bolts. 

4. Make certain that all tubes are se-
cure in their sockets. 

5. Connect the A-C plug to a 105 to 120 
volt, 60 cycles A- C, power outlet, and ad-

just the ion trap magnet as outlined uncle' 
ADJUSTMENTS. 

6. Model H- 613K16 contains a built-in 
antenna for use in areas of normal re-
ception. In such areas when the built-in 
antenna provides good reception, no addi-
tional antenna connections are required. 
However, in weak signal areas or under ad-
verse conditions, it may be necessary to use 
an external antenna. If an external antenna 
is to be used, the built-in antenna should 

be disconnected from the antenna terminals 
on the back of the chassis, and the lugs of 

the built-in antenna should be insulated 
and dressed in such a position that they 
do not touch the chassis or components. 

7. Replace the rear cover. 

8. If an outside antenna is to be used, 
connect the lead-in to the antenna terminals 
on the back of the set. 

TO CHECK THE OPERATION OF THE RECEIVER: 

1. Rotate the volume, brightness, and 

contrast controls completely counterclock-
wise. 

2. Turn on the receiver by rotating the 
off- on- tone control clockwise. 

3. Rotate the channel selector to the 
channel number of the desired station. 

4. Rotate the brightness control clock-
wise until light becomes barely visible on 
the picture screen. 

5. Rotate the contrast control clock-

wise until a picture appears on the screen. 

6. If the built-in antenna is in use, 
adjust the television antenna control for 
maximum picture contrast. If an external 
antenna is in use, this step is not re-
quired. 

7. If the picture is moving up or down 
or quivering adjust the vertical hold con-
trol to stabilize the image. 

8. If vertical or diagonal bars or a 
folded over picture appears on the screen, 
adjust the horizontal hold control to obtain 
a stable picture. 

9. Adjust the fine tuning control for 
best picture detail. 

10. Readjust the brightness and contrast 
controls until pleasing shades ranging from 
clear white to intense black are attained. 

11. Adjust the volume control for the 
desired sound volume. 

12. If necessary, adjust the height, 
width, vertical linearity, and focus con-
trols as explained under ADJUSTMENTS. 

13. Check the operation on all avail-

able television stations. Note that if the 
built-in antenna is in use, the television 
antenna control must be readjusted for max-
imum picture contrast each time the re-
ceiver is tuned to a different- channel. 

CRT CRT 7-J3H ON 
ADJuSTMENT ADJUSTME N T  

N DEFL ECTION Y-5(E" ION TRAP 
ADJUSTMENT MAGNET 

FIG. I -- CRT ADJUSTMENTS 

ADJUSTMENTS 

WIDTH 

VERT LIN 

TUBE 
bASE 

The picture adjustments are located on 
the rear of the chassis and are accessible 
through cut-outs in the back cover. 

Am insulated, long shank screwdriver is 
preferred for making the ringing coil and 
H.V. oscillator adjustments. 

ION TRAP MAGNET 

The magnet should be oriented approx-
imately as shown in Fig. 1 with the arrow 
on the magnet pointing 'toward the large end 
of the CRT and the bar magnets lined up with 
the " flags" inside the neck of the cathode 
ray tube. Starting from this position, adjust 
the magnet by rotating it around the neck 
of the tube and moving it forward and back-
ward until the raster is brightest on the 
screen. 

CAUTION: When adjusting the ton trap 
magnet, care should be exercised to avoid 
breaking the neck of the cathode ray tube. 

FOCUS COIL 

If a shadow falls on one corner of the 
picture or if the picture is not centered, 
adjustment of the focus coil is required. 

A coarse adjustment is made by loosening 
the two hex-head bolts that secure the focus 
coil to its mounting plate and shifting the 
position of the coil around the neck of the 
tube until the picture is centered and there 
are no shadowed edges. Re- adjustment of the 
ion trap magnet may be required to obtain 
these conditions. 

r--

HEIGHT 

 .4) 

MODEL H-613K16 
C. V-2150-146 

•-,-,ONO CONNECTOR 

3;\ 
PHONO SWITCH 

FIG. 2 — ADJUSTMENTS ON REAR 
OF CHASSIS 

A fine adjustment of picture centering 
is made by adjusting the three bolts marked 
FOCUS COIL ADJUSTMENT on Fig. 1. 

CATHODE RAY TUBE CUSHION 

The cushion must fit snugly against the 
flare of the cathode ray tube in order that 
the rear of the tube will be supported 

DEFLECTION YOKE 

This adjustment controls the angle of 
the picture with respect to the horizontal. 
If the picture is not squared in the picture 
mask, loosen the wing nut and move it to 
the left or right so as to rotLte the de-
flection yoke. The picture will tilt to the 
left or right with the deflection yoke 
rotation. 

FOCUS CONTROL 

The focus control ( Fig. 2) should be 
adjusted with the brightness and contrast 
controls in their normal positions. If 
correct focusing cannot be obtained, the high 
voltage oscillator may require adjustment. 

HEIGHT AND VERTICAL LINEARITY 

The height adjustment controls the over-
all height of the picture, while the vertical 
linearity adjustment governs contraction or 
expansion of the upper portion only. For this 
reason, a balance between the two controls 

© John lr. Rider 
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is necessary to make the picture symmetrical 
and fill the mask vertically. 

WIDTH 

Adjust the width control ( Fig. 2) until 
the picture fills the mask horizontally. 

HORIZONTAL RINGING COIL 

To adjust the horizontal ringing coil: 

1. Tune in the weakest station in your 
area. 

2. Set the horizontal hold control at 
approximately the center of its range. 

3. Adjust the ringing coil (L403), which 
is accessible through a hold in the bottom 
of the cabinet, until the picture is properly 
"locked- in". 

HIGH VOLTAGE OSCILLATOR 

1. Turn off the receiver and disconnect 

the high voltage lead from the CRT. 

2. Connect 18 one megohm, one watt re-
sistors in series between the high voltage 
lead and the chassis. 

3. Connect a kilovoltmeter across the 
18 megohms of resistance. 

4. Turn on the receiver and adjust C507 
(location shown on Fig. 7) for maximum volt-
age indication on the meter. When C507 is 
peaked using an 18 megohm load, the voltage 
across the load should be 9.3 kilovolts 
(approximately). 

S. Turn off the receiver, disconnect the 
kilovoltmeter, remove the 18 megohms of 
resistance, and connect the high voltage lead 
to the CRT. Note that when the 18 megohm 
load is removed and the high voltage lead is 
connected to the CRT, the output voltage of 
the H.V. power supply will rise because of 
the higher load resistance offered by the 
CRT. 

REMOVAL OF FRONT GLASS FOR CLEANING 

If it is necessary to clean dust or 
smudges off the face of the CRT or the in-
side of the front glass plate, the front 
glass plate can be removed from the front 

of the cabinet. To remove the glass, first 
remove the four screws from the corners of 
the glass plate, and then carefully lift 
out the glass plate and CRT mask assembly. 

CATHODE RAY TUBE REPLACEMENT 

1. Remove the screws that hold the rear 
cover to the cabinet, and remove the rear 
cover. 

2. Remove the CRT socket, ion trap magnet, 
and high voltage anode connector from the 
CRT. 

3. Loosen the two wing bolts that secure 
the deflection yoke assembly. 

4. Remove the four screws from the corners 
of the front glass plate, and carefully 
lift out the front glass plate and the 
mask assembly. 

5. Remove the four hex-head bolts that 
secure the CRT mounting strap to the front 
bulkhead. 

6. Grasp the CRT and mounting strap 
securely from the front of the cabinet, and 
remove the CRT by pulling it straight out. 

7. Remove the mounting strap from the 
CRT, and replace it in exactly the same 
position on the replacement CRT. The strap 
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must be replaced in the same position to 
provide correct orientation of the high 
voltage anode contact. 

8. Insert the replacement CRT through the 
yoke and focus coil assemblies, and replace 
the four washers and bolts that secure the 
mounting strap to the forward mounting bulk-
head. 

9. Replace the front glass plate and CRT 
mask assembly, and replace the four screws 
in the corners of the glass. 

10. Position the deflection yoke assembly 
snugly against the flare of the CRT, and 
tighten the two wing bolts that secure the 
yoke assembly. 

11. Replace the ion trap magnet, CRT 
socket, and high voltage anode connector. 

12. Adjust the focus coil and ion trap 
magnet as described Under ADJUSTMENTS. 

13. Replace the rear cover. 

CHASSIS REMOVAL 

To remove the chassis from the cabinet: 

1. Remove the control knobs from the front 
of the cabinet. 

2. Remove the wood screws that hold the 
rear cover to the cabinet, and remove the 
rear cover. 

3. Disconnect the built-in antenna feeder 
from the antenna terminals, and release the 
antenna terminal bracket from the cabinet 
by removing the two screws that hold it in 
place. 

4. Loosen the bracket at the top ( inside) 

ALIGNMENT 

TEST EQUIPMENT-- To properly service 
this chassis, the following test equipment 
should be available: 

1. R-F sweep generator which meets the 
following requirements: 

a. Frequency range from 18 to 30 mc. 
with a sweep width of 10 mc. 

b. Output adjustable with at least 
100,000 microvolts maximum and a 
very low minimum. 

c. Output " flat" on all attenuator 
positions. 

2. Cathode-ray oscilloscope, preferably 
one with a wide band vertical deflection 
amplifier and a low-capacitance input probe. 

3. Signal generator capable of providing 
output frequencies listed below. 

21.6 mc. 4th I-F trap 
22.6 mc. 1st I-F 
25.9 mc. 2nd I-F 
25.6 mc. 3rd I-F 
24.7 mc. 4th I-F 
23.0 mc. 5th I-F 
4.5 mc. Audio I-F and ratio detector 

(the frequency must be ex-
tremely accurate, preferably 
crystal controlled.) 

NOTE--The R-F output level on all the 
above frequencies should be adjustable with 
at least 100,000 microvolts maximum and a 
very low minimum. 

4. Heterodyne frequency meter with crystal 
calibrator ( if the signal generator does 
not include a crystal calibrator). 

of the cabinet by removing the two screws 
that secure it to the top of the cabinet. 

5. Disconnect, the CRT socket from the 
base of the CRT, the deflection yoke plug 
from its socket on the chassis, the ground 
lead from .the yoke assembly, the speaker 
leads from the speaker, and the H.V. con-
nector from the CRT high voltage contact. 

6. Remove the hex-head chassis bolts from 
the under side of the chassis shelf. 

7. Remove the chassis by pushing it to 
the left of the cabinet and then pulling it 
straight back until clear of the cabinet. 

5. Electronic voltmeter (vacuum tube 
voltmeter), with a high voltage multiplier 
probe for measurements up to 15,000 volts 
and an R-F probe for measuring R-F voltages. 

GENERAL INFORMATION- All test equip-
ment and the chassis should be bonded to-
gether by short lengths of heavy inch) 
braided copper ribbon. The interconnecting 
leads should be shielded ( 72 ohms coaxial 
cable) and should be as short as possible 
consistent with ease of making connections. 
The effectiveness of the bonding can be 
checked during alignment by placing the 
hand on the metal chassis or test equip-
ment case. If the response pattern or meter 
reading changes visibly, the bonding must 
be improved before the circuits are aligned. 

COMMON I-F ALIGNMENT PROCEDURE 

If a common I-F transformer is replaced 
or, for any other reason, is badly out of 
adjustment, it is advisable to turn the slug 
out ( counterclockwise) as far as possible 
before beginning alignment. Then starting 
from this position, turn the slug in a clock-
wise direction until the first peak is 
reached. This procedure is recommended to 
obtain the correct peak rather than an un-
desired second peak which is sometimes ob-
tained when the slug is turned clockwise 
past the first peak. 

The common I- F alignment procedure is 
as follows: 

1. Rotate the channel selector to the 
position where the flat of the shaft is 
parallel with the top of the tuner, thus 
selecting channel 13. Remove the 6AK5 R-F 
amplifier tube from its socket to avoid 
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undesirable noise pickup and beat response 
during alignment. 

2. Connect the signal generator to the 
mixer tube through the coupling device shown 
in Fig. 3. The device is constructed by 
squeezing together a miniature tube shield 
until it fits the tube snugly and does not 
ground to the chassis. A . 005 mfd capacitor 
is then soldered to the side of the shield. 
By sliding the tube shield up or down on the 
tube, the capacitance between the shield 
and the tube elements can be varied to obtain 
additional control of the coupling over that 
provided by the attenuator in the generator 
itself. The ground side of the generator 
output cable should be connected to the 
receiver chassis. 

3. Connect a vacuum tube voltmeter to 
the video test jack on the receiver chassis, 
and set the meter to its 5 volt scale. 

4. Set the signal generator to 21.6 
mc. ( unmodulated), and adjust T305 for 
minimum voltage on the VTVM. Use a strong 
signal for this adjustment. 

5. Set the signal generator to 22.6 
mc. ( unmodulated), and adjust L110 for 
maximum voltage on the VTVM. During this 
adjustment, keep the signal generator out-
put adjusted so that the VTVM reading does 
not exceed 2 volts. 

6. Set the signal generator to 25.9 
mc. ( unmodulated), and adjust T301 for max-
imum voltage on the VTVM. During this adjust-
ment, keep the signal generator output ad-
justed so that the VTVM reading does not 
exceed 2 volts. 

7. Set the signal generator to 25.6 mc. 
(unmodulated), and adjust T302 for maximum 
voltage on the VTVM. During this adjustment, 
keep the signal generator output adjusted 
so that the VTVM reading does not exceed 2 
volts. 

8. Set the signal generator to 24.7 mc. 
(unmodulated), and adjust T303 for maximum 
voltage on the VTVM. During this adjustment, 
keep the signal generator output adjusted 
so that the VTVM reading does not exceed 
2 volts. 

9. Set the signal generator to 23.0 mc. 
(unmodulated), and adjust T304 for maximum 
voltage on the VTVM. During this adjustment, 
keep the signal generator output adjusted 
so that the VTVM reading does not exceed 2 
volts. 

10. Connect the sweep generator to the 
mixer tube through the coupling device prev-

iously described. The signal generator will 
be used in the following steps to provide 
marker indications at various frequencies on 
the response curve. In this application, the 
signal generator input to the set must be 
low in amplitude to avoid distorting the 
response curve. To reduce the signal gen-
erator input accordingly, the signal gener-
ator should be loosely coupled to the set 
by wrapping a few turns of insulated wire 
around the coupling capacitor "pigtail" and 
connecting the signal generator to this 
wire. 

11. Connect the vertical input of the 
oscilloscope to the video test jack through 
the de- coupling network shown in Fig. 4. 
The oscilloscope horizontal input should be 
connected to the sweep output from the sweep 
generator; turn the sweep control on the 
oscilloscope to the " X" or "OFF" position. 

12. Adjust the sweep generator for a 
center frequency of 25.3 mc. with a 10 mc. 
deviation. Adjust the sweep generator output 
until a setting is found where there is 
very little noise on the oscilloscope 
pattern. 

The oscilloscope pattern obtained should 
be similar to that shown in Fig. 5. Use the 
signal generator as a marker to check at the 
frequencies indicated. If the pattern ob-
tained is not similar to Fig. 5, L110, T301, 
T302, T303, and T304 should be re- adjusted 
to produce the correct pattern. 

SOUND I- F AND 4.5 MC. TRAP ALIGNMENT 
PROCEDURE 

1. Connect the " high" side of the signal 
generator to the video test jack through a 
.001 mfd capacitor, and ground the " low" side 
to the chassis. 

2. Connect the vacuum tube voltmeter 
to the points indicated on the bottom view 
of the chassis, Fig. 7. The common lead 
should connect to point "C", and the " high" 
lead should connect to point " A". Set the 
meter on its 5 volt (-DC) scale. 

3. Adjust the signal generator to 4.5 
mc. ( unmodulated). The accuracy of this 
frequency is very important. If a crystal 
controlled signal generator is not avail-
able, the frequency should be checked us-
ing a frequency meter with a crystal calibra-
tOr . 

4. Adjust T201 and the primary of T202 
for maximum voltage on the VTVM. During this 
adjustment, keep the signal generator output 
adjusted so that the VTVM reading does not 
exceed 5 volts. 

5. Connect the common lead from the VTVM 
to point "A" ( Fig. 7), and connect the " high" 
lead to point "B". Here it is important that 
the case and components of the VTVM are not 
grounded to the receiver chassis; other-
wise, point " A" would be shorted to the 
chassis through the common lead. 

6. Using the same signal generator am-
plitude and frequency as in step 4, adjust 
the secondary of T202 for zero voltage on 
the VTVM. As the adjustment is tuned through 
resonance, the voltage will rapidly change 
from one polarity to the opposite polarity. 
The point where the voltage is zero isthe 
correct setting. 

7: Connect the common lead from the VTVM 
to the chassis, and connect the R-F probe 
from the VTVM to the junction of C338 and 
R343. This point is shown as point "D" on 
on Fig. 7. Note that this point is above 
ground and, therefore, the R-F probe must 
contain a blocking capacitor. 

8. Using a strong 4.5 mc. signal applied 
as in step 1, adjust Z301 for minimum in-
dication on the meter. 

H.F. OSCILLATOR ALIGNMENT PROCEDURE 

If the 6J6 oscillator tube is replaced, 
the different inter- electrode capacity of 
the new tube may change the oscillator fre-
quency enough to necessitate realignment of 

the oscillator. 
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Alignment of the oscillator on the high 
band is accomplished by adjusting the brass 
slug located adjacent to the vernier drive 
wheel on the front of the tuner. Alignment 
of the oscillator on the low band is ac-
complished by adjusting the brass slug on the 
lower front of the tuner. A non-metallic 
screwdriver is required. 

The oscillator alignment procedure is as 
follows: 

1. Set the fine tuning control at the 
middle of its range, and leave it in this 
position during the following adjustments. 

2. Set the selector switch to the highest 
of the low- band ( channels 2 through 6) 
stations operating in your vicinity. 

3. Peak the low band adjustment slug for 
the best picture detail. 

4. Set the selector switch to the highest 
of the high- band ( channels 7 through 13) 
stations operating in your vicinity. 

5. Peak the high band adjustment slug 
for best picture detail. 

6. Check the previously made low band 
adjustment, and if the tuning has changed, 
repeat steps 2 and 3. 

I- F ALIGNMENT CHART 
Turn the channel selector to channel 13 to avoid undesirable beat response during alignment. 

COMMON I-F SECTION 
Couple the sweep and marker generators to the mixer tube as shown in Fig. 3. 

Step 
Sweep Gen. 
Frequency 

2. 

Not used 

;Marker Gen. 
Frequency 

21.6 mc. 
unmodulated 

Remarks 

Use a strong signal 

Indicator 
Connection Adiust 

Connect VTVM to T305 for minimum voltage 
video test jack 

Not used 

3. Not used 

22.6 mc. 
unmodulated 

25.9 mc. 
unmodulated 

4. Not used 25.6 mc. 
unmodulated 

5. 

6. 

Not used 

Not used 

7. 25.3 mc. with 
10 mc.devia-
tion 

24.7 mc. 
unmodulamd 

23.0 mc. 
unmodulated 

check at: 
21.6 mc. 
22.5 mc. 
23.5 mc. 
25.3 mc. 
26.1 mc. 

Keep marker output 
adjusted so VTVM 
reading does not 
exceed 2 v. 

Same as step 2 

Same as step 2 

Same as step 2 

Same as step 1 

Same as step I 

Same as step I 

Same as step 1 

Same as step 2 

Keep sweep output 
high enough so that 
very little noise ap-
pears on the oscillo-
scope trace 

Same as step I 

Connect oscilloscope 
to video test jack. 
See Fig. 4. 

LI It) for maximum voltage 

T301 for maximum voltage 

1-302 for maximum voltage 

T303 for maximum voltage 

T304 (or maximum voltage 

li necessary, adjust 1,110, 
1301, T302, 1303, and 
1504 to obtain correct re-
sponse curve. See Fig. 5. 
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SOUND I—F SECTION AND 4.5 MC. TRAP 

Connect the signal generator to the video test jack through a . 001 mfd mica capacitor. 

Syep Signal Gen. 
Frequency 

1. 

2. 

3. 

4.5 mc. 
unmodulated 

VTVM Connection Remarks 

See Fig. 7. Common lead 
to point "C" and high lead 
to point " A". 

4.5 mc. 
unmodulated 

4.5 mc. 
unmodulated 

See Fig. 7. Common lead 
to point "A" and high lead 
to point " B". 

Use 5 v. ( - DC) scale on 
meter. Set sig. gen. output 
accordingly. 

Adjust 

T201 and pri. of T202 for 
maximum voltage 

Use same sig. gen. output 
as in step I. 

See Fig. 7. ft- F probe to 
point "D" and common 
lead to chassis. 

Use strong signal from 
generator. 

Sec. of T202 for zero voltage 

Z301 for mbrimum voltage 

SNUG-FITTING TUSE SHIELD 

TO SWEEP 

AND MARKER 
GENERATORS 

FIG. 3—COUPLING 
SIGNAL GENERATORS 
TO MIXER TUBE 

OFF- ON TONE 

CONTRAST 

BRIGHTNESS 

CHASSIS 
GROUND 

1OSCILLOSCOPE 

o 
IT-. 41 

200K 
RESISTOR 

VIDEO 
TEST JACK 

FIG. 4—OSCILLOSCOPE 
ISOLATION NETWORK 

12 AU7 
NOR. 

eFULTeveRRATOR 

T302 

25.6MC 

TO 
SWEEP GENERATOR 

12AU 
VERT 

NuLTIvieRATOR 

247PAC 
1304 

21.6 VC 

4.5 

23.514C 25.3 MC 

FIG. 5— I-F 
RESPONSE CURVE 

4 .-A7*.A7 
D.C.RESTORER 
PRASE INSERTER 

T2Elije 

SOUND If 
6AL5 TRANS 
IDEO DE 

NOISE CLIPPER 

23.051C 

T 305 0 
21 6MC IP 

RATIO BET. 

RATIO DE I 
TRANS 

ere 
T202 
4 SMC 

6AU6 
zNo some 

VIDEO TEST 

230. 
4.5MC 

FIG. 6—TOP VIEW OF CHASSIS 

A G. PLUG 

';.;?°-"c., 
3 PHONO 

R-F 
TUNING UNIT 

L. 

Part No. 

6BH6 
.1.1 IF 
ARP 

T401 
VERT OUTPUT 

H TRANS 

(1.« 
HOR 

MU 13 I vIeR AT OR 

GAITS/CT 6AU5/GT 
HOR, t NOR. 

PUT 

CONNECT VT via WERE FOR 
AUDIO IF AND DISC PR, ADJ. 

16Y6-G 
*ONO OUTPUT 

68316 
IF 
P 

L403 
RINGING 
COIL 

6A05 
VERT 
TPuT 

38D IF 
AMP 

I2AU7 
VERT. 

muLTIvIDRATOR 

61336 
•Tii IF 
AMP 

6AL5 
RATIO 
DOT 

ESOS C4o2 

C) 

C502 

C41;-4/), 

CONNECT VTVM NERE FOR 
DISC. ZERO ADJ 

RATIO OCT 
TRANS  

5 4 
T202 

Pin. 6) 

661.16 
53 
F ARP 

6AL5 

VIDEO 0E7. 
NOISE CLIPPER 

6AL5 
NOR 
• FC 

( IL», H 
ILTER 

N v 
OSC TRIM 
G507 

6AU6 
• GC 

KEYING 

I2Au7 
OC REST 

PRASE INVERTER 

(.1.2—A77 
SYNC ARP. 
SYNC SEP 

CAKE. 
VIDEO 
OUTPUT 

5U4-6 
L v 
RECT 

T50I 
L V 

POWER TRANS 

FIG. 7—BOTTOM VIEW OF CHASSIS 

PARTS LIST FOR MODEL H-613K16 
CABINET 

Description 

WIDTH 

1:11 VERY. LIN 

HEIGHT 

V-9621-1 Baffle and grille cloth assembly  
V-1203-1 Cabinet, mahogany  
V-4898-1 Catch, bullet  
V-9622-1 Cover, back  
V-4902 Glide, furniture  
V-9091-2 Hinge, R.H.  
V-9091-1 Hinge, L.H.  
V-6284-7 Knob, channel selector  
V-9104-4 Knob, fine tuning  
V-9547-1 Knob, TV antenna  
V-9104-1 Knob, brightness, vertical hold, tone (rear)  

V-6146-1 Knob, contrast, horizontal hold, and volume on-off  
V-9188-2 Mask, 16" tube  
V-9626-2 Plate, front glass  
V-6744-2 Pull, door  
V-9627-1 Screw, # 8-32 Phillips (front glass)  
V-6059 Spring, fine tuning knob  
V-6063-1 Spring, channel selector knob  
V-4900-1 Strike, bullet  

V-5421-5 Washer, felt (knob)  
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PARTS LIST FOR MODEL H-613K16 (Continued) 

MISCELLANEOUS 

V-6451-2 Adapter plate, R-F tuner  
V-9521-2 Antenna assembly, TV  
V-4169-1 Base, miniature (6BH6, 6AU6, 6AH6, 6AL5, 6BJ6)  

V-6602-1 Base, miniature tube ( 12AU7)  
V-5906-3 Connector assembly, hi- voltage  

V- 3254S Connector, phono  
V-4349-9 Cord, power A-C  
V-9234 Hood, yoke mounting  
V- 59I7-2 Insulator, stand off  
V-6573-4 Magnet, ion trap  
V-9608 Plug, deflection yoke (male)  
V-9203-1 Screw, = 8 Phillips  
V-9344-5 Shaft, TV antenna  
V-6602-2 Shield, miniature tube ( 12AU7)  
V-4169-2 Shield, miniature tube (6BH6, 6AU6, 6AH6, 6AL5, 6BJ6)  
V-9328-2 Sleese, rubber (TV antenna)  
V-9603-2 Socket assembly, Cathode Ray Tube  
V-5929 Socket, molded octal tube (6Y6-G HV ose)  
V- 5556-I Socket, miniature molded ( 12AU7, 12AT7)  
V-4514 Socket, molded octal ( 5U4-G, 6W4, 6Y6-G)  
V-4315-2 Socket, molded octal (6AU5)  
V-4292S-1 Socket, miniature molded (6BH6, 6BJ6, 6AU6, 6AL5, 6AV6, 6AH6)  
V-6089-1 Socket, miniature ( 12AU7 vert MV)  
V-6878-1 Socket, miniature wafer (6AL5 horiz. AFC)  
V-9166-1 Socket, yoke  
V-9628 Speaker, 12" P.M.  
V-9191-I Strap assembly, CRT  
V-9206 Support assembly, antenna terminal board  
V-5406 Switch, phono  
V-5977 Tip jack  
V- 3274S Tube holder  

ELECTRICAL PARTS FOR V-2150-146 CHASSIS 

Section 1—R-F 

Ref. 
No. 

C117 
C118 
L.115 
R107 
R108 

Part No. 

V-8210 

V-5596 
V-5596 
V-4886-2 
RC20AE47,K 
RC20AE103K 

C201 V-6570 

C202 V-4880 

C205 V-5596 
C206 V-6023-4103M 

C207 

C208 

C209 

V-6023-6202M 

V-6023-6202M 

V-6023-4103M 

C210 RCM20B681K 
C211 V-6023-4203M 

C212 V-6023-4103M 

C214 V-6023-4103M 

C215 V-6023-4104M 

Description 

Tuner assembly, R-F 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Choke, R-F 
Resistor, 470 ohms AI w. 
Resistor, 10,000 ohms 32 w. 

Section 2—Sound I-F and 

Function 

R-F by-pass 
Filament by-pass 
Filament 
Decoupling 
AGC decoupling 

Audio 

Capacitor, electrolytic, 30 mfd 
450 v. 

Capacitor, electrolytic, 2 mfd 
50 v. 

Capacitor, hi-kap .005 mfd 
Capacitor, hi-temp .01 mfd 
400 v. 

Capacitor, hi-temp .002 mfd 
600 v. 

Capacitor, hi-temp .002 mfd 
600 v. 

Capacitor, hi-temp .01 mfd 
400 v. 

Capacitor, 680 mmf 
Capacitor, hi-temp .02 mfd 
400 v. 

Capacitor, hi-temp .01 mfd 
400 v. 

Capacitor, hi-temp .01 mfd 
400 v. 

Capacitor, hi-temp . 1 mfd 400 V. 

Screen by-pass 

Ratio det stabilizer 
Cathode by-pass 

Screen by-pass 

Plate by-pass 

De-emphasis 

Screen by-pass 
De-emphasis 

Bass boost 

A-F coupling 

A-F coupling 
A-F decoupling 

C217 

C218 
C219 
C220 

C226 

RCM20B470K 
RCM2OBIOIK 
RCM20B271K 
V-6023-4103M 

V-6023-4103M 

L205 V-5902-4 
'R200 V-9686-I assy 

*R201 V-9686-1 assy 

R204 
R205 
R206 
R207 
R208 
R209 
R210 
R211 
R212 

R213 
R214 

R2I5 
R216 
R217 
R218 
R219 
R220 
T201 
T202 
T203 

RC20AE101K 
RC20AE103K 
RC20AE103K 
RC20AE103K 
RC20AE333K 
RC20AE473K 
RC20AE473K 
RC20AE274K 
RC20AE394J 
RC20AE106M 
RC20AE223K 

V-6984-6 
RC20AE102M 
RC20AE564J 
RC20AE474K 
V-6984-9 
RC20AE121K 
V-9594 
V-9574 
V-9685 

*C301 V-9577 assy 

C305 
C307 
C308 
C309 

C310 
C311 
C313 
C314 
C316 
C318 
C319 
C328 
C335 
C336 
C338 
*C339 

V-5658-6 
R5CC26ZYI52M 
V-5596 
V-5596 
R5CC26ZY152M 
V-5596 
V-5596 
V-5596 
V-5596 
V-5596 
V-5596 
R5CC21ZY151M 

V-5596 
V-6023-4203M 
V-6066-4254M 
V-9577 assy 

C340 V-6023-4 1 04M 

C34I R5CC26ZY152M 
C342 V-6066-4254M 
*C354 V-9577 assy 

C355 
L310 
L311 
L312 
*R301 

V-5596 
V-5902-4 
V-5902-5 
V- 5902-I 
V-9235-2 assy 

Capacitor, 47 mmf 
Capacitor, 100 mmf 
Capacitor, 270 mmf 
Capacitor, hi-temp .01 mfd 
400 v. 

Capacitor, hi-temp .01 mfd 
400 v. 

Coil 

Control, 1 megohm (assy consists 
of R200, R201 and SW501) 

Control, 500,000 ohms (assy 

consists of R200, R201 and 
SW501) 

Resistor, 100 ohms AI w. 

Resistor, 10,000 ohms 32 w. 
Resistor, 10,000 ohms w. 
Resistor, 10,000 ohms AI w. 

Resistor, 33,000 ohms w. 
Resistor, 47,000 ohms 32 w. 
Resistor, 47,000 ohms 32 w. 
Resistor, 270,000 ohms 3Á w. 

Resistor, 390,000 ohms 3,x2 w. 
Resistor, 10 megohms 3z w. 

Resistor, 22,000 ohms 32 w. 

Resistor, 560 ohms 5 w. w.w. 

Resistor, 1000 ohms 3z w. 
Resistor, 560,000 ohms 32 w. 
Resistor, 470,000 ohms w. 
Resistor, 390 ohms 5 w. w.w. 
Resistor, 120 ohms w. 
Transformer 
Transformer 
Transformer 

Section 3— Video 

Capacitor, electrolytic 30 mfd 
400 v. (assy consists of C354, 
C402, C339 and C301) 

Capacitor, 4.7 mmf 
Capacitor, .0015 mmf 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, .0015 mmf 
Capacitor, hi-kap .005 mfd 

Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-kap .005 mfd 
Capacitor, 150 mmf 
Capacitor, hi-kap .005 mfd 
Capacitor, hi-temp .02 mfd 400 v. 
Capacitor, . 25 mfd 400 v. 
Capacitor, electrolytic, 20 mfd 
400 v. (assy consists of C354, 

C402, C339 and C301) 
Capacitor, hi-temp . 1 mfd 400 v. 
Capacitor, .0015 mmf 
Capacitor, 25 mfd 400 v. 
Capacitor, electrolytic 30 mfd 
400 v. (assy consists of C354, 

C402, C339 and C301) 
Capacitor, hi-kap .005 mfd 
Coil 
Coil 
Coil 

Control, 1500 ohms (assy con-
sists of R301 and R302) 

I-F coupling 
Grid by-pass 
Plate by-pass 

A-F coupling 

Decoupling 
Plate load 

Tone 

Volume 
Cathode bias 
Ratio det load 
Ratio det load 
Bass boost 
De-emphasis 
Grid return 

A-F decoupling 
Plate load 
Grid return 
Grid return 
Screen load 

*R302 

R306 

R309 
R310 

R311 
R312 
R314 
R316 
R317 
R3I8 
R319 

R322 

R323 
R327 
R329 
R331 
R334 
R336 

R339 
R340 
R34I 

Audio decoupling R342 
I-F decoupling R343 
Grid return R344 
Audio degeneratiorR345 
Audio decoupling R346 
Grid return R347 
Sound I-F 
Ratio detector 
Audio output 

Screen by-pass 
Plate by-pass 
AGC decoupling 
I-F decoupling 
Screen by-pass 
AGC decoupling 
1-F decoupling 
Cathode by-pass 
I-F decoupling C401 
Cathode by-pass *C402 
I-F decoupling 
AGC delay 
I-F coupling *C403 
Screen by-pass 
Coupling 
CRT-coupling 

Decoupling 
Cathode by-pass 
Screen by-pass 
AGC filter 

Filter 
Cathode bias 
Video peaking 
Video peaking 
Video peaking 

Contrast 

R348 
R349 
R350 
R351 
R352 
R353 
T301 
T302 

T303 
T304 
T305 
Z301 

C404 

C4I0 

C411 

C412 

C413 

C414 
C415 
C417 
C418 

V-9235-2 assy 

RC20AE473K 
RC20AE10 1 K 
RC20AE101K 
RC20AE I 21K 

RC20AE121K 
RC20AE272K 
RC20AE272K 
RC20AE472K 
RC20AE472K 
RC20AE472K 
RC20AE103K 

RC20AE103K 
RC20AE472K 
RC20AE104K 
RC20AE123K 
RC30AE224K 
RC20AE272K 
RC20AE153K 
RC20AE102M 
RC20AE822K 
RC20AE473K 

RC20AE104K 
RC20AE682K 
RC20AE104K 
RC20AE105K 
RC20AE105K 
RC30AE362J 
RC20AE223K 
RC30AE683K 
RC20AE474K 
RC20AE153K 
RC20AE104K 
V-9586-1 
V-9586-1 
V-9586-I 
V-9586-2 
V-9592 
V-9591 

V-6023-4104M 
V-9577 assy 

V-9575 assy 

V-9576-I 

V-6023-6102M 

V-6023-6102M 

V-6023-4472M 

V-6023-6102M 

V-6023-4103M 
V-6023-4103M 
V-6023-4503M 
V-6023-4503M 

MODEL H-613K16, 
ch. 1i-2150-146 

Control, 50,000 ohms (assy con-
sists of R301 and R302) 

Resistor, 47,000 ohms IA  w. 

Resistor, 100 ohms 32 w. 
Resistor, 100 ohms IA w. 
Resistor, 120 ohms AI w. 
Resistor, 120 ohms AI w. 
Resistor, 2700 ohms AI w. 
Resistor, 2700 ohms AI w. 
Resistor, 4700 ohms w. 

Resistor, 4700 ohms AI w. 
Resistor, 4700 ohms 3,4 w. 
Resistor, 10,000 ohms AI w. 

Resistor, 10,000 ohms w. 

Resistor, 4700 ohms 3,4 w. 
Resistor, 100,000 ohms 34 w. 
Resistor, 12,000 ohms 3,4 w. 
Resistor, 220,000 ohms 1 w. 
Resistor, 2700 ohms w. 

Resistor, 15,000 ohms 34 w. 
Resistor, 1000 ohms 34 w. 
Resistor, 8200 ohms 34 w. 

Resistor, 47,000 ohms 34 w. 
Resistor, 100,000 ohms 32 w. 

Resistor, 6800 ohms AI w. 
Resistor, 100,000 ohms AI w. 
Resistor, 1 megohm w. 
Resistor, 1 megohm 3,4 w. 
Resistor, 3600 ohms 1 w. 
Resistor, 22,000 ohms 34 w. 
Resistor, 68,000 ohms 1 w. 
Resistor, 470,000 ohms AI w. 
Resistor, 15,000 ohms 32 w. 
Resistor, 100,000 ohms 34 w: 
Transformer 
Transformer 
Transformer 

Transformer 
Transformer 
4.5 inc trap 

Brightness 
Cathode bias 
Cathode bias 
Cathode bias 
Cathode bias 
Cathode bias 
I-F decoupling 
I-F decoupling 
Grid return 
Grid return 
Plate load 
AGC decoupling 

AGC decoupling, 
Grid return 
AGC filter 
Grid rdturn 
Plate load 
I-F decoupling 
Cathode bias 
I-F decoupling 
Grid return 
Decoupling 
Cathode bias 
Series brightness 
Series brightness 
Grid return 

Cathode bias 
Decoupling 
Plate load 
Screen load 
AGC divider 
Screen load 
AGC divider 
1st I-F 
2nd I-F 

4th h 
Sound trap 

Section 4— Sweep 

Capacitor, hi- temp . 1 mfd 400 v. Horiz MV decoupling 
Capacitor, electrolytic, 20 mfd 

400 v. (assy consists of C354, 

C402, C339 and C301) Filter 
Capacitor, electrolytic, 20 mfd 
450 v. (assy consists of C403, 
C501 and C502) Filter 

Capacitor, electrolytic, 150 mfd 

50 V. Cathode by-pass 
Capacitor, hi-temp .001 mfd 

600 v. AFC coupling 
Capacitor, hi- temp .001 mfd 

600 v. AFC coupling 
Capacitor, hi-temp .0047 mfd 
400 v. AFC delay 

Capacitor, hi-temp MOI mfd 

600 v. Pulse divider 
Capacitor, hi-temp .01 mfd 400 v. Vert sync coupling 
Capacitor, hi-temp .01 mfd 400 v. Horiz output coupling 
Capacitor, hi-temp .05 mfd 400 v. Cathode by-pass 
Capacitor, hi-temp . 05 mfd 400 v. AFC delay 

©John F. Rider 



Ref. 
No. 

C419 

C420 

C421 
C422 

C424 

C426 

PARTS LIST FOR MODEL H-613K16 (Continued) 

Part No. 

V-6023-4104M 

V-6023-4104M 

V-6023-4104M 

V-6023-4104M 
V-6023-4104M 

V-6023-4104M 

C427 V-6066-4254M 
C428 V-6023-4683K 

C429 

C430 

C432 

C433 

C434 
C435 

C436 
C437 

C438 

C439 
C440 
C442 

C443 

C444 

C445 

C446 
C447 

C448 
L401 

L402 

L403 

L413 
L414 

L415 

R401 

R402 

R403 
*R404 

V-6023-4103K 
RCM20B271K 

RCM20B681K 
RCM20C331J 

RCM20C331J 

RCM30C392K 
V-9176-15560K 

RCM20B271K 

V-6023-4503M 

V-6023-4104M 
V-6066-4254M 
RCM20C331j 

R5CC26ZY152M 

R5CC26ZY152M 
R5CC26ZY152M 

RCM2OBIOIK 
V-6570 

V-6023-4104M 

V-9589-1 

V-9235-2 
V-6764 

V-9099-2 
V-9099-I 
V-9099-I 

V-9232 

V-6462 
V-6463 

V-9233 assy 

*R405 V-9233 assy 

R406 

R407 
R408 
R409 

R410 

R411 
R412 

R420 
R421 

11423 

R424 

R427 

R428 

R429 

V-6500-2 
RC20AE561K 

RC20AE561K 
RC40AE221K 

V-6984-5 
V-9600-3 

V-9002-4900K 

RC20AE471K. 

RC20AE471K 

RC20AE I 02K 
RC20AE182K 

RC20AE562K 

RC20AE153K 
RC20AE562K 

Description 

Capacitor, hi-temp . 1 mfd 400 v. 

Capacitor, hi- temp . 1 mfd 400 v. 

Capacitor, hi-temp . 1 mfd 400 v. 
Capacitor, hi-temp . 1 mfd 400 v. 

Capacitor, hi-temp.1 mfd 400 v. 
Capacitor, hi-temp . 1 mfd 400 v. 

Capacitor, . 25 mfd 400 v. 

Capacitor, hi-temp .068 mfd 
400 v. 

Capacitor, hi- temp . 01 mfd 400 v. 
Capacitor, 270 mmf 

Capacitor, 680 mmf 
Capacitor, 330 mmf 

Capacitor, 330 mmf 
Capacitor, 3900 mmf 
Capacitor, 56 mmf 

Capacitor, 270 mmf 

Capacitor, hi-temp . 05 mfd 400 v. 
Capacitor, hi-temp . 1 mfd 400 v. 

Capacitor, . 25 mfd 400 v. 

Capacitor, 330 mmf 
Capacitor, .0015 mfd 

Capacitor, .0015 mfd 

Capacitor, . 0015 mfd 
Capacitor, 100 mmf 

Capacitor, electrolytic, 30 mfd 
450 v. 

'Capacitor, hi-temp . 1 mfd 400 v. 
Choke 
Coil 

Coil 
Choke, R-F 

Choke, R-F 

Choke, R-F 

Control, 600 ohms 
Control, 1 megohm 

Control, 5000 ohms 

Control, 100,000 ohms (assy 

consists of R405 and R404) 
Control, 500,000 ohms (assy 

consists of R405 and R404) 

Control, 3000 ohms 
Resistor, 560 ohms 1/2  w. 
Resistor, 560 ohms 1/2  w. 

Resistor, 220 ohms 2 w. 
Resistor, 10,000 ohms 5 w. w.w. 

Resistor, 7500 ohms 10 w. ww. 

Resistor, 90 ohms 2 w. 

Resistor, 470 ohms 1/2  w. 
Resistor, 470 ohms 1/2  w. 

Resistor, 1000 ohms 1/2  w. 
Resistor, 1800 ohms 1/2  w. 

Resistor, 5600 ohms 1/2  w. 

Resistc r, 15,000 ohms 1/2  w. 
Resistor, 5600 ohms 1/2  w. 

Function 

Grid by-pass 

Vert output coupling 

Horiz MV decoupling 
Plate by-pass 
Horiz output coupling 

Screen by-pass 

Plate by-pass 

Vert discharge 

Coupling 

Grid by-pass 
Horiz discharge 

Error volt coupling 

Horiz MV coupling 
MV plate tank 
Transient by-pass 

Horiz sync coupling 
Phase invert coupling 
Cathode by-pas; 

Sync. coupling 

AGC pulse coupling 
Filament by-pass 

Filament by-pass 
Filament by-pass 

Plate by-pass 

Decoupling 
R-F by-pass 

Feed 

Focus 
Ringing 

I-F filament 
I-F filament 

I-F filament 
Focus 

Height 

Vert linearity 

Horiz hold 

Vert hold 
Width 
Transient damping 

Transient damping 

Plate load 
Screen load 

Plate load 

Focus coil shunt 

Cathode bias 
Decoupling 

Cathode bias 

Cathode bias 
Waveform correction 

Plate load 

Plate load 

R430 

R431 

R432 

R433 
R434 

R436 

R437 
R438 

R440 

R441 

R442 
R443 

R444 
R445 

R446 

R447 
R449 

R450 

R451 

R453 
R454 

R456 
R466 
R467 

R468 

R469 
R470 
R471 

R472 
R474 

R475 
R476 

T401 

Z401 
Z402 

RC30AE333.K 
RC20AE333K 

RC20AE273K 

RC20AE223K 
RC20AE473K 

RC20AE683K 

RC20AE104J 

RC20AE104J 
RC20AE104K 

RC20AE224J 

RC20AE 394J 
RC20AE474K 

RC20AE474K 
RC20AE474K 

RC20AE104K 
RC20AE105K 

RC20AE225K 

RC20AE475M 
RC20AE224K 

RC30AE224K 
RC30AE224K 
V-6067-4 

RC20AE103K 
RC20AE105K 

RC20AE154K 

RC20AE225K 
RC20AE272K 

RC20AE272K 
RC20AE331K 

RC20AE225K 
RC20AE101K 
RC20AE101K 

V-9584-1 

V-9213 
V-8298 

*C501 V-9575 assy 

*C502 V-9575 assy 

C505 

C506 
C507 

C508 

C509 
L501 

L502 
R501 

R502 
R503 

R504 

*SW501 

V-6023-4503M 

V-6023-4503M 
V-6454 
RCM20B271K 

V-5895 
V-647I 

V-9279-1 
RC41AE333K 
RC20AE680K 

RC20AE683K 
RC20AE104K 

V-9686-1 assy 

T501 V-9595-1 

T502 V-9278 

'Sold only as complete assembly. 

Resistor, 33,000 ohms 1 w. 

Resistor, 33,000 ohms 1/2  w. 

Resistor, 27,000 ohms 1/2  w. 
Resistor, 22,000 ohms 1/2  w. 
Resistor, 47,000 ohms 1/2  w. 

Resistor, 68,000 ohms 1/2  w. 

Resistor, loo,000 ohms 32 w. 
Resistor, 100,000 ohms 1/2  w. 

Resistor, 100,000 ohms 1/2  w. 

Resistor, 220,000 ohms ,1/2  w. 
Resistor, 390,000 ohms 1/2  w. 

Resistor, 470,000 ohms 1/2  w. 

Resistor, 470,000 ohms 1/2  w. 

Resistor, 470,000 ohms 1/2  w. 

Resistor, 100,000 ohms 1/2  w. 
Resistor, 1 megohm 1/2  w. 
Resistor, 2.2 megohms 1/2  w. 

Resistor, 4.7 megohms 1/2  w. 
Resistor, 220,000 ohms 1/2  w. 

Resistor, 220,000 ohms 1 w. 
Resistor, 220,000 ohms 1 w. 

Resistor, glasohm, 150 ohms 3 w. 
Resistor, 10,000 ohms 1/2  w. 

Resistor, 1 megohm 1/2  w. 

Resistor, 150,000 ohms 1/2  w. 
Resistor, 2.2 megohms 1/2  w. 

Resistor, 2700 ohms 1/2  w. 

Resistor, 2700 ohms 1/2  w. 

Resistor, 330 ohms 1/2  w. 
Resistor, 2.2 megohms 1/2  w. 

Resistor, 100 ohms 1/2  w. 

Resistor, 100 ohms 1/2  w. 
Transformer 
Filter 

Yoke assembly (complete) 

Section 5—Power 

Capacitor, electrolytic, 60 mfd 

450 v. (assy consists of C403, 
C501 and C502) 

Capacitor, electrolytic, 20 mfd 
450 v. (assy consists of C403, 
C501 and C502) 

Capacitor, hi-temp .05 mfd 400 v. 
Capacitor, hi-temp .05 mfd 400 v. 

Capacitor 
Capacitor, 270 mmf 
Capacitor, 500 mmf 

Choke 
Coil 

Resistor, 33,000 ohms 2 w. 
Resistor, 68 ohms 1/2  w. 
Resistor, 68,000 ohms 1/2  w. 

Resistor, 100,000 ohms 1/2  w. 
Switch (assy consists of SW501, 
R200 and R201 

Transformer 

Transformer 

MV decoupling 

MV decoupling 
Waveform correction 

DC divider 

Vert MV decoupling 
Phase reference 

AFC diode load 

AFC diode load 
Plate load 

Grid return 
Plate load 

Charge limiting 
Grid return 
AFC delay 

Grid return 
Grid return 

Grid return 
Cathode bias 

MV plate load 
Error volt take off 
Error volt take off 

Cathode bias 
Decoupling 

Positive bias limiting 
Plate load 

Grid return 
Plate load 
Limiting 

Cathode bias 
Diode shunt 

Parasitic suppressor 

Parasitic suppressor 
Vert output 

Integrating 
Deflection 

Filter 

Filter 

Screen by-pass 

Plate decoupling 
Osc. trimmer 
Grid bias 
HV filter 
Filter 

R-F 

Screen load 

Plate decoupling 
Grid return 
H V filter 

On-off 

Power 
Hi- voltage 

MODEL H-613K16 
Ch. V-2150-146 
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CHASSIS NO V-2150 -146 
IMPORTANT-Since many of the components are very critical, exact duplicates must be used for replacement purposes. 

FIG. 8 - SCHEMATIC DIAGRAM 
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PARTS UST   46 

PRODUCTION CHANGES  47 

H-617T12 

FREQUENCY RANGES: 

Channel 
Number 

Channel 
Frequency 

(mc.) 

Video 
Carrier 

Frequency 
(mc.) 

Audio 
Carrier 

Frequency 
(mc.) 

Receiver I-1-F 
Oscillator 

Frequency 
(mc.) 

1 not used -- -- --
2 54 - 60 55.25 59.75 81.35 
3 60 - 66 61.25 65.75 87.35 
4 66 - 72 67.25 71.75 93.35 
5 76 - 82 77.25 81.75 103.35 
6 82 - 88 83.25 87.75 109.35 
7 174 - 180 175.25 179.75 201.35 
8 180 - 186 181.25 185.75 207.35 
9 186 - 192 187.25 191.75 213.35 

10 192 - 198 193.25 197.75 219.35 
11 198 - 204 199.25 203.75 225.35 
12 204 - 210 205.25 209.75 231.35 
13 210 - 216 211.25 215.75 237.35 

PAGE 

SCHEMATIC .   45 

SPECIFICATIONS   41 

TOP VIEW - TUBE LAYOUT. .   44 

TRIMMER LOCATIONS  44 

VOLTAGE MEASUREMENTS . . • 45 
WAVEFORMS .  

H-619T12 

SPECIFICATIONS 

FINE TUNING RANGE: 

1 mc. minimum; 2 mc. maximum 

45 

OPERATING VOLTAGE: 

105 to 120 volts, 60 cycles. 

POWER CONSUMPTION:   230 watts 

AUDIO POWER PUTPUT: 

Undistorted   1.5 watts 
Maximum   3.5 watts 

LOUDSPEAKER: 

Type   4" E.M. 
Voice Coil Impedance- 3.2 ohms at 400 cycles 

RECEIVER ANTENNA INPUT IMPEDANCE: 

... 300 ohms balanced or 72 ohms unbalanced 

TUBE COMPLEMENT: 

2 1V2   High voltage rectifier 
6AK5   R- F amplifier 
6AL5 ... Video detector and noise clipper 
6AL5   Ratio detector 
6AL5   Horizontal AFC 
6AQ5   Vertical output 
6AUSGT   Horizbntal outpilt 
6AU6   Sound I- F amplifier 
6AU6   Keyed AGC 
6AV6   1st. audio amplifier 
6C4   Phase inverter 
6CB6   Video output 
6CB6   1st. I- F amplifier 
6CB6   2nd. I- F amplifier 
6CB6   3rd. I- F amplifier 
6J6   H- F oscillator and mixer 
6K6GT   Audio output 

1 
1 

1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

1 6W4GT or 6U4GT   Horizontal damper 
2 6W4GT or 6U4GT ... Low voltage rectifier 
1 12AU7   Vertical multivibrator 
1 12AU7   Horizontal multivibrator 
1 12AT7   Sync separator and amplifier 
1 12LP4 or 12LP4A   Cathode ray tubf 

VIDEO CARRIER INTERMEDIATE 
FREQUENCY:   26.1 mc. 

VIDEO RESPONSE -   2.7 mc. 

AUDIO CARRIER INTERMEDIATE 
FREQUENCY:   4.5 mc. 

AUDIO DISCRIMINATOR BAND WIDTH: 

(between peaks)   150 kc. 

FOCUS:   Magnetic 

SWEEP DEFLECTION.   Magnetic 

SCANNING:   Interlaced 525 line 

HORIZONTAL SCANNING 
FREQUENCY:   15,750 CPS 

VERTICAL SCANNING 
FREQUENCY:   60 CPS 

FRAME FREQUENCY 

(picture repetition rate):   30 CPS 

HIGH VOLTAGE WARNING 

The danger accompanying shock is always present when the re-
ceiver is operated outside the cabinet or when the rear cover is 
removed from the cabinet. Only a person familiar with the pre-
cautions to be observed when working with high- voltage equipment 
should service this receiver. 

CATHODE RAY TUBE HANDLING PRECAUTIONS 

Shatterproof goggles and heavy gloves should be worn at all 
times when handling the cathode ray tube. The tube should not be 
handled in the vicinity of any person not so equipped. When han-
dling the cathode ray tube, always keep it away from the body. 

The cathode ray tube bulb, due to its large surface area and 
high vacuum contained within,' is subjected to high air pressure. 
More than ordinary care is required to prevent shattering the 
tube. The large end of the bulb, particularly the rim of the view-
ing surface, must not be struck, scratched, or subjected to more 
than moderate pressure at any time. If the tube sticks or fails to 
slip smoothly into place during installation, remove the tube and 
determine the cause of the trouble - - DO NOT FORCE THE TUBE. 

MODELS H-617T12, H-
619T12 Ch. V-2150-176 

3
0
V
d
 A
l
 3
V
1
O
H
O
N
I
I
S
3
M
 

©John 7. Rider 



INSTALLATION INSTRUCTIONS 

TO PREPARE THE RECEIVER FOR 

OPERATION: 

Models H-617T12 and H- 619T12 are shipped 
in operating condition. There is no shipping 
material to be removed. Simply remove the 
receiver from its carton, and connect the 
A-C plug to a 105 to 120 volt 60 cycle A-C 

outlet. 

However, it is desirable that the adjust-
ment of the ion trap magnet be checked in 

order to obtain best performance from the 
receiver. A check of this adjustment will 

also avoid the possibility of C.R.T. damage 
resulting from prolonged operation with an 
incorrectly adjusted ion trap magnet. To 

check the adjustment, proceed as follows: 

1. Remove the screws that secure the 

rear cover to the cabinet. 

2. Remove the rear cover by pulling it 

straight out from the cabinet. 

3. Apply power to the receiver. 

4. Adjust the ion trap magnet as ex-

plained under ADJUSTMENTS. 

These models contain a built-in antenna 
for use in areas. of normal reception. In 

such areas when the built-in antenna pro-
vides good reception, no antenna connections 

are required. However, in weak signal areas 
or under adverse conditions, it may be nec-
essary to use an external antenna. In this 
event, the antenna lead-in can be connected 

to the antenna terminals on the back of the 
receiver after disconnecting the built-in 
antenna wires that normally connect to these 
terminals. The lugs on the built-in, antenna 

should then be insulated and dressed in such 
a position that they do not touch the chassis 
or components. 

TO CHECK THE OPERATION OF THE 
RECEIVER: 

1. Rotate the BRIGHTNESS and CON-
TRAST controls completely counterclock-

wise. 

2. Turn on the receiver by rotating 

the OFF- ON- VOLUME control clockwise. 

3. Rotate the CHANNEL SELECTOR to 
the channel number of the desired station. 

4. Rotate the BRIGHTNESS control 
clockwise until the screen is well lighted. 

5. Rotate the CONTRAST control clock-

wise until a picture appears on the screen. 

6. If the built-in antenna is in use, 

adjust the TELEVISION ANTENNA control for 
maximum picture contrast. If an external 
antenna is in use, this step is not required. 

7. If the picture is moving up or down 

or quivering, adjust the VERTICAL HOLD 
control to stabilize the image. 

8. If horizontal or diagonal bars or 
a folded- over picture appears on the screen, 

adjust the HORIZONTAL HOLD control to obtain 
a clear picture. 

9. Adjust the FINE TUNING control to 
the best picture detail. 

10. Readjust the BRIGHTNESS and CON-
TRAST controls until pleasing shades ranging 
from clear white to intense black are at-
tained. 

11. Adjust the VOLUME control for the 
desired sound volume. 

12. Check the operation on all available 
television stations. Note that if the built-

in antenna is in use, the TELEVISION AN-
TENNA control must be readjusted for maximum 
picture contrast each time the receiver is 
tuned to a different channel. 

13. If necessary, adjust the vertical 
linearity, height, width, and focus controls 

as explained under ADJUSTMENTS. 

• 

CRI Z.USmiON FOCUS CO _ 
ADJUSTMF NT AOJUS1MEN 

fL 

DEFLECTION YOKE 
ADJUSTMENT 

ON TRAP 
MAGNET 

TUBE 
BASE 

FIG. 1 - TOP VIEW OF C.R. T. 

ADJUSTMENTS 

The picture adjustments are located on 
the rear of the chassis and are accessible 
through cut-outs in the back cover. 

ION TRAP MAGNET 

Caution: When adjusting the ion trap 
magnet, care must be exercised to avoid break-
ing the neck of the C.R.T. 

The ion trap magnet must always be ad-
justed for maximum picture brightness. With 
the magnet oriented approximately as shown in 
Fig. 1, rotate it around the neck of the tube 
and move it forward and backward until the 
position is found where the brightest raster 
is obtained. 

FOCUS COIL 

If a shadow falls on one corneroftle 
picture or if the picture is not properly 
centered, adjustmentofthe focus coil will be 
necessary. To adjust, loosen the short hex 
head bolts that lock the coil to the adapter 
plates, and move the coil horizontally and 
vertically until the position is found where 
the picture is properly centered and shadows 
are removed. Tighten the short hex head bolts 
to lock the coil in this position. Fine ad-
justmentisprovided by adjustment of the four 
hex head bolts at each corner of the focus 
coil. 

If shadows cannot be removed completely, 
refer to ION TRAP MAGNET. 

CATHODE RAY TUBE CUSHION 

The cushion must fit snugly against the 
flare of the cathode ray tube in order that 
the rear of the tube will be supported firmly. 

ANTENNA 

O‘beo 

15. 

MODELS H-617T12, 

619T12, Ch. V-2150-176 

e e e 
FOCUS WIDTH VERT 

LIN 

FIG. 2 - REAR VIEW OF CHASSIS 

DEFLECTION YOKE 

This adjustment controls the angle of the 
picture with respecttothe horizontal. If the 
picture is not squared in the picture mask, 
loosen the wing nut and move it to the left or 
right so as to rotate the deflection yoke. 
The picture will tilt to the left or right 
with the deflection yoke rotation. 

FOCUS CONTROL 

The focus control ( Fig. 2) should be 
adjusted with the brightness and contrast 
controls in their normal positions. If cor-
rect focusing cannot be obtained, the high 
voltage oscillator may require adjustment. 

HEIGHT AND VERTICAL LINEARITY 

The height adjustment controls the 
overall height of the picture, while the 
vertical linearity adjustment governs con-
traction or expansion of the upper portion 
only. For this reason, a balance between the 
two controls is necessary to make the picture 
symmetrical and fill the mask vertically. 

WIDTH 

The width control should be adjusted 
so that the picture fills the mask hori-
zontally. 

HORIZONTAL RINGING COIL 

To adjust the horizontal ringing coil 
(L403), tune in the weakest station in the 
area, set the horizontal hold control at 
approximately the middle of its range, and 
adjust L403 ( location shown on Fig. 7) until 
the picture is properly " locked- in". 
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ALIGNMENT 

TEST EQUIPMENT-- To properly service 
the chassis, the following test equipment 
should be available: 

1. R-F sweep generator which meets the 
following requirements: 

a. Frequency range from 18 to 30 mc. 
with a sweep width of 10 me. 

b. Output adjustable with at least 
100,000 microvolts maximum and a 
very low minimum. 

c. Output " flat" on all attenuator 
positions. 

2. Cathode-ray oscilloscope, preferably 
one with a wide band vertical deflection 
amplifier and a low-capacitance input probe. 

3. Signal generator capable of providing 
output frequencies listed below. 

25.6 me. 1st I-F 
24.1 mc. 2nd I-F 
23.6 mc. 3rd I-F 
24.7 mc. 4th I-F 
4.5 me. Audio I-F and ratio detector 

(the frequency must be ex-
tremely accurate, preferably 
crystal controlled.) 

NOTE: The R-F output level on all the 
above frequencies should be adjustable with 
at least 100,000 microvolts maximum and a 
very low minimum. 

4. Heterodyne frequency meter with 
crystal calibrator ( if the signal generator 
does not include a crystal calibrator). 

5. Electronic voltmeter ( vacuum tube 
voltmeter), with a high voltage multiplier 
probe for measurements up to 15,000 volts 
and an R-F probe for measuring R-F voltages. 

GENERAL INFORMATION--All test equip-
ment and the chassis should be bonded to-
gether by short lengths of heavy 0/2 inch) 
braided copper ribbon. The interconnecting 
leads should be shielded ( 72 ohm coaxial 
cable) and should be as short as possible 
consistent with ease of making connections. 
The effectiveness of the bonding can be 
checked during alignment of placing the hand 
on the metal chassis or test equipment case. 
If the response pattern or meter reading 
changes visibly, the bonding must be improved 
before the circuits are aligned. 

COMMON I- F' ALIGNMENT PROCEDURE 

If a common I- F transformer is re-

placed or, for any other reason, is badly 
out of adjustment, it is advisable to turn 
the slug out ( counterclockwise) as far as 
possible before beginning alignment. Then 
starting from this position, turn the slug 
in a clockwise direction until the first 
peak is reached. This procedure is recom-
mended to obtain the correct peak rather than 
an undesired second peak which is sometimes 
obtained when the slug is turned clockwise 
past the first peak. 

The common I-F alignment procedure is 
as follows: 

1. Rotate the channel selector to the 
position where the flat of the shaft is 
parallel with the top of the tuner, thus 
selecting channel 13. Remove the 6AKS R-F 
amplifier tube from its socket to avoid un-
desirable beat response during alignment. 

2. Connect the signal generator to the 
mixer tube through the coupling device 
shown in Fig. 3. The device is constructed 
by squeezing together a miniature tube shield 
until it fits the tube snugly and does not 
ground to the chassis. A . 005 mfd capacitor 
is then soldered to the side of the shield. 
By sliding the tube shield up or down on the 
tube, the capacitance between the shield and 
the tube elements can be varied to obtain 
additional control of the coupling over that 
provided by the attenuator in the generator 
itself. Th.. ground side of the generator 
output cable should be connected to the re-
ceiver chassis. 

3. Connect a vacuum tube voltmeter to 
the video test jack on the receiver chassis, 
and set the meter to its 5 volt scale. 

4. Set the signal generator to 25.6 me. 
(unmodulated), and adjust L110 for maximum 
voltage on the VTVM. During this adjustment, 
keep the signal generator output adjusted so 
that the VTVM reading does not exceed 2 
volts. 

5. Set the signal generator to 24.1 mc. 
(unmodulated), and adjust 1301 for maximum 
voltage on the VTVM. During this adjustment, 
keep the signal generator output adjusted 
so that the VTVM reading does not exceed 
2 volts. 

6. Set the signal generator to 23.6 mc. 
(unmodulated), and adjust 1302 for maximum 
voltage on the VTVM. During this adjustment, 
keep the signal generator output adjusted so 
that the VTVM reading does not exceed 2 
volts.' 

7. Set the signal generator 24.7 mc. 

(unmodulated), and adjust 1303 for maximum 
voltage on the VTVM. During this adjustment, 
keep the signal generator output adjusted so 
that the VTVM reading does not exceed 2 
volts. 

8. Connect the sweep generator to the 
mixer tube through the coupling device prev-
iously described. The signal generator will 
be used in the following steps to provide 
marker indications at various frequencies on 
the response curve. In this application, the 
signal generator input to the set must be low 
in amplitude to avoid distorting the response 
curve. To reduce the signal generator input 
accordingly, the signal generator should be 
loosely coupled to the set by wrapping-a few 
turns of insulated wire around the coupling 
capacitor "'pigtail" and connecting the 
signal generator to this wire. 

9. Connect the vertical input of the 
oscilloscope to the video test jack through 
the de- coupling network shown in Fig. 4. 
The oscilloscope horizontal input should be 
connected to the sweep output from the sweep 
generator; turn the sweep control on the 
oscilloscope to the "X" or "OFF" position. 

10. Adjust the sweep generator for a 
center frequency of 25.3 mc. with a 10 mc. 
deviation. Adjust the sweep generator output 
until a setting is found where there is very 
little noise on the oscilloscope pattern. 

The oscilloscope pattern obtained should 
be similar to that shown in Fig. 5. Use the 
signal generator as a marker to check at the 
frequencies indicated. If the pattern ob-
tained is not similar to Fig. 5, L110, T301, 
1302 and 1303 should be re- adjusted to pro-
duce the correct pattern. 

SOUND I- F ALIGNMENT PROCEDURE 

1. Connect the "high" side of the signal 
generator to the video test jack through a 
.001 mfd capacitor, and ground the " low" side 
to the chassis. 

2. Connect the vacuum tube voltmeter to 
the points indicated on the bottom view of 
the chassis, Fig. 7. The common lead should 
connect to point "C", and the " high" lead 
should connect to point "A". Set the meter 
on its 5 volt (-DC) scale. 

3. Adjust the signal generator to 4.5 
mc. ( unmodulated). The accuracy of this 
frequency is very important. If a crystal 
controlled signal generator is not available, 
the frequency should be checked using a 
frequency meter with a crystal calibrator. 

4. Adjust primary and secondary slugs 
of T201 and primary of T202 for maximum 

voltage on the VTVM. During this adjustment, 
keep the signal generator output adjusted 
so that the VTVM reading does not exceed 5 
volts. The primary adjustments are made from 
the bottom of the chassis while secondary 
adjustments are made from the top. 

5. Connect the common lead from the 
VTVM to point "A" ( Fig. 7), and connect the 
"high" lead to point " B". Here it is im-
portant that the case and components of the 
VTVM are not grounded to the receiver 
chassis; otherwise, point " A" would be 
shorted to the chassis through the common 
lead. 

6. Using the same signal generator 
amplitude and frequency as in step 4, adjust 
the secondary of 1202 for zero voltage on 
the VTVM. As the adjustment is tuned through 
resonance, the voltage will rapidly change 
from one polarity to the opposite polarity. 
The point where the voltage is zero is the 
correct setting. 

H.F. OSCILLATOR ALIGNMENT PROCEDURE 

If the 6J6 oscillator tube is replaced, 
the different inter- electrode capacity of the 
new tube may change the oscillator frequency 
enough to necessitate realignment of the 
oscillator. 

Alignment of the oscillator on the high 
band is accomplished by adjusting the brass 
slug located adjacent to the vernier drive 
wheel on the front of the tuner. Alignment 
of the oscillator on the low band is accom-
plished by adjusting the brass slug on the 
lower front of the tuner. A non-metallic 
screwdriver is required. 

The oscillator alignment procedure is 
as follows: 

1. Set the fine tuning control at the 
middle of its range, and leave it in this 
position during the following adjustments. 

2. Set the selector switch to the high-
est of the low- band ( channels 2 through 6) 
stations operating in your vicinity. 

3. Peak the low band adjustment slug for 
the best picture detail. 

4. Set the selector switch to the high-
est of the high- band ( channels 7 through 13) 
stations operating in your vicinity. 

5. Peak the high band adjustment slug 
for best picture detail. 

6. Check the previously made low band 
adjustment, and if the tuning has changed, 
repeat steps 2 and 3. 

MODELS H-617T12, H-
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I- F ALIGNMENT CHART 

Turn the channel selector to channel 13, and remove the 6AK5 R-F amplifier tube. 

COMMON I-F SECTION 

Couple the sweep and marker generators to the mixer tube as shown in Fig. 3. 

Step 
Sweep Gen. 
Frequency 

Marker Gen. 
Frequency 

Remarks 
Indicator 

Connections 
Adjust 

1. Not used 25.6 mc. 

unmodulated • 

Keep marker output 
adjusted so VTVM 
reading does not 
exceed 2 v. 

Connect VTVM to 
video test jack 

L110 for maximum voltage 

2. Not used 24.1 mc. 
unmodulated 

Same as step 1 Same as step 1 T301 for maximum voltage 

3. Not used 23.6 mc. 
unmodulated 

Same as step 1 Same as step 1 T302 for maximum voltage 

4. Not used 24.7 mc. 
unmodulated 

Same as step 1 Same as step 1 T303 for maximum voltage 

5. 25.3 mc. with 
10 mc. devis- 
tion 

Check at: 
23.0 mc. 
23.4 mc. 
24.0 mc. 
25.3 mc. 
26.1 mc. 

Keep sweep output 
high enough so that 
very little noise ap- 
pears on the oscillo- 
scope trace 

Connect oscilloscope 
to video test jack. 
See Fig. 4. 

If necessary, adjust L110, 
T301, T302 and T303 to 
obtain correct response 
curve. See Fig. 5. 

SOUND I-F SECTION 

Connect the signal generator to the video test jack through a .001 mfd mica capacitor. 

Step Signal Gen. 
Frequency 

VTVM Connection Remarks Adjust 

I. 4.5 mc. 
unmodulated 

See Fig. 7. Common lead 
to point "C" and high lead 
to point "A". 

Use 5 v. ( — DC) scale on 
meter. Set sig. gen. output 
accordingly. 

Pri. and sec. of T201 and 
pri. of T202 for maximum 
voltage 

2. 4.5 mc. 
unmodulated 

See Fig. 7. Common lead 
to point "A" and high lead 
to point "B". 

Use same sig. gen. output 
as in step I. 

Sec. of T202 for zero voltage 
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SECTION 5 POWER 

CHASSIS NO V-2150- 176 

FIG. 8 - SCHEMATIC DIAGRAM 

IMPORTANT-Since many of the components are very critical, exact duplicates must be used for replacement purposes. 
MODELS H-617T12, H-
6191112, Ch. V-2150-176 
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Pan No. 

CABINET 

Description 

V-9692-1 Baffle and grille cloth assembly  

V-3371-1 Bumper. recessed (feet)  

V-1206-1 Cabinet (H•617T12)  

V-1209-1 Cabinet (H619T12)  

V-9788-1 Cover. back  
V-9713-3 Disc, channel indicator (H-617T12)  

V-6146-1 Knob, contrast, horizontal hold (front)  
V-9104-1 Knob. brightness;.ertical hold ( rear)  

V-9104-3 Knob, volume, on-off ( rear)  

V-9104.4 Knob. fine tuning ( rear)  

V-6146-5 Knob, volume on-off (front)  
V-6284-6 Knob, channel selector  

V-5100-1 Knob. TV antenna  

V-9709-2 Mask. CRT (H-617T12)  

V.6288-10 Plate, front glass ( H-617T12)  

V-6288-11 Plate, front glass (H-619T12)  
V-6059 Spring. knob (fine tuning)  
V-32585 Spring, knob (TV antenna)  

V-6063-1 Spring. knob (channel selector)  

V-542I-5 Washer. felt (knobs)  

MISCELLANEOUS 

V-6511-2 Adapter plate. RF tuner  
V-9366-2 Antenna assembly  
V-4169-1 Base, miniature tube (6AU6. 6AL5, 6016)  
V-6602-I Base, miniature tube ( 12A127)  

V-9581-1 Bracket weld assembiy. dellection yoke  
V-5426 Clip. I-F mounting  

V-5906-3 Connector assembly, hi-voltage  

V-4349-9 Cord, power AC  

V-5976 Cushion, rubber (CRT strap)  

V-9234 Hood. yoke mounting  
V-9784.1 Magnet, ion trap  

V-5926 Screw = 8-32 wing  
V-9344-7 Shaft, television antenna  

V-6602-2 Shield, miniature tube ( 12AU 7 )  
V-4169-2 Shield, miniature (6AU6. 6ALS. 6CB6)  

V-5979 Sleeve, rubber (focus coil)  
V-9328-I Sleeve, rubber (television antenna)  

V-9566-2 Socket assembly (CRT)  

V-42925-1 Socket, miniature molded ( 10)  
V-6878-1 Socket, miniature wafer ( 2)  

V-5556-1 Socket, miniature 9 prong ( 1)  
V-6089-1 Socket, miniature 9 prong ( I)  

V-4514 Socket, molded octal ( 3)  

V-4195 Socket, molded octal ( 1)  
V-9315-2 Socket, molded octal ( 2)  

•Suia oo6 as rennallie • ireembir. 

Pan No. Description 

V-9236-2 Speaker. 4" EM  
V-6212-2 Strap assembly (CRT)  

V-6294 Terminal board antenna  
V-5977 Tip jack  

Section 2- Sound I- F and Audio 

C202 V-4880 ( •pacitor. electrolytic 2 mfd 50 .. 
C203 RCM20B4 70M Capacitor. mmf 

C204 RÇPIMV6202M Capacitor, .062 mfd 

C205 RCP1OW6202M Capacitor, .002 mid 

C206 RCPIOU'4 I 03M ( a pacitor. .01 mfd 
C208 RCPIOW4103M ( apacitor..01 mfd 
C209 RCPIONV4103M C apacitor..01 mfd 

C210 RCP 10W-1502M Capacitor. .005 mid 

C211 RCP IOW41113M Capacitor, . 01 mfd 
•C2 IS V-6509 as Capacitor. electrolytic 40 mfd 

150 s. (assy consists of C213. 

(;S01. C402 and (:441) 

C:215 RCM 20B1011 M Capacitor, 100 mmf 

C2I6 RCM20B27 1A1 Capacitor. 2-10 mmf 

C218 RCM 20B681M Capacitor. 680 mmf 
•R201 V-6198-4 assy Control. 500.000 ohms (assy 

consists of R201 and SW SOI) 

R202 RC20AE4'31: Resistor. 4".000 ohms 12 w. 

R203 RC30AE4" 1 F: Resistor. 4'0 ohms 1 w. 

R204 RC30AE683K Resistor. 68.000 ohms 1 w. 
R205 RC20AE103K Resistor. 10,000 ohms 12 W. 
R206 RC20AE103K Resistor. 10,000 ohms 12 w. 

R207 RC20AE223K Resistor. 22.000 ohms 12 w. 

R208 RC20AE3331( Resistor. 33,000 ohms 12 W. 
R209 RC30AE102M Resistor. 1000 ohms 1 w. 
R210 RC20AE274K Resistor. 270,000 ohms 12 w. 

R214 RC20AE474K Resistor. 470,000 ohms 12 W. 

R216 RC20AE1061.1 Resistor, 10 megohms 12 w. 

T-201 V-937I Transformer (complete) 

T202 V-95"4 Transformer (complete) 
T203 V•9238 Transformer (complete) 

Section 3-Video 

Item 

•C302 

C303 

C305 
C307 

C308 

C310 

C3Il 

C3I3 
C314 

C319 

C324 
C325 

C326 
C327 

L303 
L304 

L305 

•11301 

•R302 

R303 

R304 
R305 

R306 

R307 

R308 
R309 

R311 

R314 

R315 
V-2150-176 CHASSIS R316 

R318 

R320 

R321 
Description Function R322 

V-8210 Tuner assembly, RF R327 
( 117 V-5596 Capacitor. hi-kap .005 mfd•Decoupling R330 

CII8 V-5596 Capacitor. hi-kap .005 mfd Decoupling R331 

( 1 19 V-5596 Capacitor. hi-kap .005 mfd Decoupling R332 
L I 15 v-9099.1 Coil Filament R333 

R108 RC20AE102M Resistor. 1000 ohms )2 w. Decoupling R334 

K 1 09 RC20AE103M Resistor, 10,000 ohms 1/2 w Decoupling R335 
T301 

Section 1- RF 

Part No. 

Part Nu. 

V•5891 assy 

Description 

Capacitor. electrolytic 10 mid 

350 s. (assy con of C401. 

(4 17. C502 and (: 302) 

RCPIOW4104M Capacitor. . 1 mfd 

V•5658•6 Capacitor. 4. 7 mmf 

R5CC26ZY 152M Capacitor. .0015 mid 

V-5596 Capacitor. hi-kap .005 mid 
R5CC26ZY152M Capacitor. .0015 mfd 

V-5596 Capacitor. hi-kap .005 mfd 
R5CC26ZY152M Capacitor. .0015 mid 

V-5596 Capacitor. hi-kap .005 rnfd 

RCP1OW4104M Capacitor. .1 mfd 

R5CC21ZY151M Capacitor. 150 mmf 
RCPIOW4103M Capacitor. .01 mfd 

V-5596 Capacitor. hi-kap .005 mfd 

R5CC26ZY152M Capacitor. .0015 mfd 

V-5902-4 Coil 
Coil 

Coil 
Control, 1500 ohms (assy con-

sists of R301 and R302) 
Control. 50,000 ohms (assy 

consists of R301 and R302) 

Resistor. 4700 ohms 1 w. 
Resistor. 180 ohms 1,2 w. 

Resistor, 100 ohms 12 w. 
Resistor, 100 ohms 12 W. 

Resistor. 4700 ohms 2 w. 

Resistor. 100.000 ohms 12 w. 

Resistor. 2700 ohms ! 2 w 
Resistor. 2700 ohms ! 2 w. 

Resistor, 5600 ohms 12 w. 
Resistor. 6800 ohms 1.2 w. 

Resistor. 10.000 ohms 12 w. 
Resistor, 12,000 ohms 12 w. 

Resistor. 12.000 ohms )2 w. 

Resistor. 12.000 ohms 13 w. 
Resistor, 22,000 ohms 1/.2 w. 

Resistor, 3000 ohms 10 w. w.w. 

Resistor. 33,000 ohms )2 w. 
Resistor. 150.000 ohms )2 w. 

Resistor. 10,000 ohms )2 w. 

Resistor. 470.000 ohms 1,2 w. 

Resistor. 1000 ohms 1,2 w. 

Resistor. 47 ohms 

Transformer 

V-5902.1 

V-5902-1 
V-9235-2 assy 

V-9235-2 assy 

RC30AE472K 
RC20AE181K 

RC20AE101K 

RC20AE101K 

RC20AE472K 

RC20AE104K 

RC20AE272K 

RC20AE272K 
RC20AE562K 

RC20AE682K 

RC20AE103M 

RC20AE123K 

RC20AE123K 

RC20AE123K 
RC20AE223K 

V-9600-5 

RC20AE333K 

RC20AE154K 

RC20AE to3M 
RC211AE474M 

RC20AE102M 

It(20AE470K 

V-9586-I 

PARTS LIST 
302 V-9586.1 

f303 V-9586-2 

Ratio de. stabiliaer 

Coupling 

De-emphasis 

Plate by- pays 

Screen hy•pass 

AF coupling 
AF coupling 

Bass ISOOSI 

AF coupling 

Decoupling 
Grid by-pass 

Plate 4-pass 
De-emphasis 

Volume 

Grid return 

Cathode bias 

Plate load 
Ratio det. load 

Ratio det. load 

Bass boost 

De-emphasis 

Decoupling 
Plate load 

Grid return 

Grid return 

4.5 mc. 

Ratio des. 

Audio output 

Function 

Screen by-pass 

Grid return 

Plate by-pass 
I-F decoupling 

I-F decoupling 

I-F decoupling 
I-F decoupling 

Cathode by-pass 

I-F decoupling 
Video coupling 

I•F coupling 
AGC delay 

I-F decoupling 
Decoupling 

Video peaking 
Video peaking 

Video peaking 

Contrast 

Brightness 

Decoupling 

Cathode bias 

Cathode bias 

Cathode bias 

Diode load 
Cathode bias 
I-F decoupling 

I-F decoupling 

Grid return 
Series brightness 

AGC decoupling 

I-F load 

Grid return 

Screen decoupling 
DC divider 

Screen buss load 
Decoupling 

Cathode bias 

AGC decoupling 
AGC filter 

Plate decoupting 
Cathode bias 

Video I-F 

Transformer 

Transformer 

Section -4-Sweep 
•C401 V-5891 ass), Capaci tttt . electrolytic 10 mfd 

Si) s. ( assy consists of C401. 

(.41 7. (. 502 and C302) 

Item Part No. Description 

*C402 V•0509 assy 

C40 i 
C404 

C405 
C406 

C40" 

C4118 

C409 
C410 

C411 
C412 

C413 
C414 

C415 

C416 

•C41' 

C4lit 

1:419 

C4211 
C422 

C423 
C426 

C42' 

C428 

(.429 

C431 
C432 

C430 

C433 

C434 

•C441 

C442 

C443 
C444 

C445 

C46I 

L402 

L403 

L405 

L406 

R401 

R402 

•R403 

V•6066-4 2 '14M 

RCP 1 OW4104M 
RCPIOW4104M 

RCP IOW 6102M 

RCPIOW6102M 

RCP1OW 4502M 
RCM201i2 - 1M 

RCP1OW45o 
RCPIONV4103M 

V•6023-4103K. 

RCP103.V450iM 

V.6023-461431: 

RCP1OW4104M 
RCP1OW4104M 

V•5891 assy 

Risi.12.0B101M 

RCP I OW 4104M 
3-4 104M 

RCP1OW4254M 
RS(.( 26ZY I 52M 

RCM 2o( 311.1 
RCM 2086811.: 

RCM20( 331.1 
RCM:MI:392K 

V.91 76-155601.: 

RCP ItAV4503M 

RCM20(.3311 
RCP 1 OW4104M 

IISCC26ZY 132M 

V-6509 assy 

RCM201127 I M 
RCP1OW6102M 
V-9176.1510113: 

RVC.9P11706*.;45110011KM 

V-9590.4 

V-6764 

V-9099-2 

V-9099- I 

V.6462 

V-6463 

V-9233 assy 

•R404 V-9233 assy 

R405 RC20AE153K 

R406 

R407 

R408 
R410 

R411 

R4I2 

R413 

R4I4 

R415 

R4I6 
R417 

R418 

R4I9 
R420 

R421 

R422 

R423 

R425 
R428 

RC20AE105M 
RC20AE134K 

RC20AE103K 
V-9002-4900K 

RC20AE224K 

RC20AE121M 

RC20AE105K 

RC20AE122K 
RC20AE47114. 

RC20AE182K 

RC20AE272K 

RC20AE562K 

RC20AE105K 

RC20AE562K 
RC20AE105K 

RC20AE273K 

RC20AE225K 
RC20AE472K 

RC20AE104K 

( •pa . electrolytic 150 mid 
50 s ( assy consists of C213. 

(.501. C402 and (:441 ) 

Capacitor. . 25. mfd 

Capacitur..01 mfd 
Capscitor..1 mfd 

Capat  .001 mfd 
Capac  .001 mid 

Capacitor, .005 mfd 

Capacitor. 2'0 mmf 
Capacitor. . 05 mfd 

Capes luir. 01 mId 
C.w.o.'tor. hi- temp . 01 mid 

Capacitur..05 mfd 

Capacitor. hi-temp .068 mid 
Capacitor. .1 mid 

Capa  . 1 mid 

Capacitor, electrolytic 10 mid 
350  (assy consists of C502. 
C302. (..)(11 anti :-117) 

Capacitor. 100 mmf 

Capac ..1 mid 
 . hi-temp . 1 mid 

apacitor. . 25 mid 
.apacitor. . 0013 mid 

.apat .  330 mmf 
. (.80 mmf 
330 mnil 

( •pac . 4900 mmf 

Capacitor. 56 mmf 

(..apacitur. . 03 mfd 
Carat .  440 mmf 

Capacitor. . 1 mfd 
Ca pac•  .0015 mid 

Capa . electrolytic 40 mid 

350 s (assy consists of C213. 
C301. C402 and (:441) 

Capacitor. 270 mmf 
Capacitor. .001 mfd 

Capacitor. MO mnif 

Capacitor. 0.-1 mid 
Capacitor. 100 mmf 

Coil 
Coil. ringing 

Coil 

Coil 

Control. 1 megohm 

Control. 5000 ohms 
Control. 100.000 ohms (assy 

consists of R403 and R404) 

Control. 500.000 ohms (assy 

consists of R403 and R404) 

Resistor, 15,000 ohms h w. 
Resistor. 10.000 ohm; w. 
Resistor, 150.000 ohms )2 w. 

Resistor. 10,000 ohms 1.2 w. 
Resistor. 90 ohms 2 w. w.w. 

Resistor. 220.000 ohms L2 w. 

Resistor. 120 ohms 1/2 W. 
Resistor. 1 megohm 1./2 w. 

Resistor. 1200 ohms 1.2 w. 
Resistor. 470 ohms 1,2 w. 

Resistor. 1800 ohms )2 w. 

Resistor. 2700 ohms 12 w. 

Resistor, 5600 ohms ! 2 w• 

Resistor. I megohn11/2 w• 
Resistor, 5600 ohms 12 w. 

Resistor. 1 megohm h w. 
Resistor, 27.000 ohms 11 w• 
Resistor. 22.000 ohms 12 w. 
Resistor. 4700 ohms 11 w. 

Resistor, 100,000 ohms 12 w. 

pac 

apac 

Video I-F 

Video I-F 

Filter 

Funtoon 

Filter 

Coupling 
Vert. s.nc. coupling 

AGC filter 
AFC coupling 

AFC coupling 

AFC delay 

Grid by-pass 

Sync coupling 
Horiz coupling 

Vert. ms. coupling 

AFC delay 
Vert. discharge 

Horiz. ms. decoupling R450 

Screen by-pass R45I 

R452 

R453 
R456 

R457 

R458 

R459 

R461 

R463 

T401 

Z401 

Z402 

Filter 
Plate by-pass 

Vert. m.. coupling 
l'oke coupling 

Plate by-pass 

Filament by-pass 
Error . olt. coupling 

Horiz. discharge 
Horiz. m.. coupling 

M.. plate tank 

Transient by-pass 
Cathode by-pass 

AGC coupling 
m.. coupling 

Filament by-pass 

Filter 
Horiz. sync. coupling 
Pulse di.ider 

Plate by-pass 
Cathode by-pass 

Plate by-pass 
Focus 
Horiz. coarse tuning 

Filament 

Filament 

Height 

Vert. lin. 

Horiz. hold 

R429 
R430 

R431 

R432 

R433 

R434 
R435 

R436 

R43' 

R43,4 
R439 

R440 
R44I 

R442 

R443 

R444 
R445 

R446 

R447 

R448 

R449 

Vert. hold 

Plate load 

Decoupling 

Decoupling 
Mv. decoupling 

Cathode Dias 

Plate load 
Parasitic suppressor 

Diode shunt 

Cathode bias 
Cathode bias 

Cathode bias 
Plate load 

Vert. discharge 
Grid return 

Plate load 

Positive bias limiting 

Horiz. discharge 

DC divider 

Grid bias 

Plate load 

MODELS 1-1-b17T12, h-
619T12, Ch. V-2150-17f 

R(.20AE4 73K Resistor. 47.000 ohms 12 e 
R(.20AE6)431.: Resistor. 68.000 ohms 12 w. 
RC20AE104) Resistor. 100.000 ohms 12 V.'. 

RC 20AE1041 Resistor. 100.000 ohms 12 w. 
R(.20AE224) Resistor. 220,000 ohms 12 w. 

R(.20AE224M Resistor. 220.000 ohms 1'2 w. 
RC20AE3941.: Resistor. 390,000 ohms  

R(.20AE4 -14K Resistor, 4-0.000 ohms 12 w. 

RC30AE5621: Resistor. 3600 ohms 1 w. 
R(.20AE4 -41.: Resistor. 470,000 ohms 12 w. 

RC30AE334K Resistor. 330.0(10 ohms 1 w. 

R(.20AE474K Resistor. 470.000 ohms ' 2 w. 
RC20AE474K Resistor. 470,000 ohms 12 w. 

RC20AE225M Resistor. 2.2 megohms 12 w-

RC20AE475M Resistor. 4.7 megohms 12 w. 
RC20AE561K Resistor, 560 ohms ' 2 w-

RC2OAE561K Resistor. 560 ohms 12 w• 
RC40AE103K Resistor. 10.000 ohms 2 w. 

RCIOAE222K Resistor. 2200 ohms 1'2 w• 

RC20AE471K Resistor. 470 ohms w. 

RC20AE102M Resistor. 1000 ohrrrs 12 w. 

RC30AE334M Resistor. 330.000 ohms 1 w. 

V-9600-3 Resistor. 7500 ohms 10 w. 
RC20AE225M Resistor, 2.2 megohms 12 w. 

V-9612.1 Control. 1000 ohms 
V-5134 Resistor. glasohm 190 ohms 3 

V-9612-1 Control. 1000 ohms 

RC20AE474M Resistor. 470,000 ohms 1,2 w. 

V-9002•4822K Resistor. 8200 ohms 2 w. 

RC30AE2241i. Resistor. 220.000 ohms I w. 

RC20AE333K Resistor. 33,000 ohms 1.1 w-

V•9584.1 Transformer 

V•9213 Filter 
V-9210-2 Yoke assembly (complete) 

*Sold «ash 

Item Part No. 

•C501 V-6509 assy 

•C502 V-5891 

C503 V-9571-I 

C504 V-957 1-1 

C505 V-9571.1 

C506 RCP1OW 4104M 

R501 V-9016-2514) 
R502 V-9016-2514) 

R503 RC20AE104M 

R504 V-6597 

T501 V•9723 

T502 V-9572-1 

'SW 501 V-6198-4 assy 

'Sold onlr as conuarte 

Section 5- Power 

Plate decoupling 
Error * tillage load 

AFC diode load 

AFC diode load 

Mag. hold comp 
AGC filter 

Plate load 

Grid réPi..n 
Cathode bias 

AF(: delay 

H. error take off 

Grid•return 

Charge limiting 
Grid return 

DC return 
Transient damp 

Transient damp 
Cathode bias 

Limiting 

Cathode bias 
Plate decoupling 

Plate load 

Plate load 
Grid return 

Focus 
w. Focus coil shunt 

Width 

AGC filter 

Screen load 

H. error take off 

Ms. decoupling 

Vertical output 

Integrating 

Deflection 

Description 

Capacitor, electrolytic. 40 mfd 

350 v. (assy consists of C501. 

C213. C402 and C441) Filter 
Capacitor. electrolytic, 80 told 

350 v. (assy consists of C502, 
C401. C417 and C302) 

Capacitor. .001 mfd 

Capacitor. .001 mfd 

Capacitor, .001 mfd 

Capacitor, . 1 mid 

Resistor. 510.000 ohms 1.3 w. 

Resistor, 510,000 ohms 3.3 w. 

Resistor. 100,000 ohms 12 w. 
Resistor, 50 ohms 10 w. 

Transformer 

Transformer 
Switch, on-off (assy consists of 

R201 and SW301) 

When ordering parts, specify model number of set in 

addition to part number and description pi Dirt 

Funemm 

Filter 

Filter 

Filament by-pass 
Coupling 

RF by-pass 

Voltage doubler 
Voltage doubler 

Filter 

Input filter 

Power 

High voltage 
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CHANGES IN V-2150-176 CHASSIS 

In later production of the -V-2150-176 chassis used in Models H-617112 and H-619112, 
the following changes are incorporated: 

1. To reduce horizontal wobble under strong signal conditions and increase the con-
trast range, f1437 ( connected between pins 6 and 7 of the 6AU6 AGC tube) is 3300 ohms 
1 watt ( RC30AE332K) rather than 5600 ohms. 

2. To improve horizontal linearity, C427 ( horizontal discharge capacitor) is 330 mmf 
(RCM20C331K) rather than 680 mmf. 

NOTE: The information given above under "CHANGES IN V-2150-176 CHASSIS" applies 
also to the V- 2150-176U chassis. 

HORIZONTAL DAMPING TUBE 

The H-617112 and H-619112 service notes specify a type 6U4G1 or 6W4G1 
as the horizontal damping tube. Only a 6U4GT tube should be used in this 
application, however, and all references to a 6W4GT as the horizontal 
damping tube should be deleted from the service notes. 

MODEL H-619T12U -- CHASSIS V- 2150-176U AND V- 2150-177U 

The difference between the two chassis is in the use of different R- F 
amplifier tubes; the V- 2150-176U chassis uses a 6AK5 while the V- 2150-177U 
uses a 6AG5. 

With the exception of parts that correspond in function or item number 
to the parts listed below, the H-617112 and H-619112 parts list applies 
to Model H- 619112U. When ordering parts for Model H- 619112U ( V- 2150-176U 
and V-2150-177U chassis), the following parts should be ordered in lieu 
of the corresponding parts listed in the H-617112 and H-619112 service 
notes. 

©John 7. Rider 

Item Part 

V-5522 
V-9805-1 
V-9756-2 

R209 RC30AE471K 
T203 V-9814 
T301 V-9798 
T302 V-9798 
1303 V-9798 
C443 RCP1OW6202M 
C462 RCP1OW4104M 
C463 V-5596 
R401 V-9813 
R416 RC20AE152K 

R417 RC20AE392K 

11433 RC20AE334J 

R437 RC30AE332K 
R439 RC30AE224K 

11447 RC20AE392K 

11461 RC30AE104K 
11464 V-5924-2 

R464 RC40AE183K 

11505 RC30AE224K 

T502 V-9759 

Description 

Cord, A-C power   
Cover assembly, black   
Mask, CRT ( H- 619T12 and H-619T12U) 
Resistor, 470 ohms, 1 w   
Transformer, audio output   
Transformer, video I- F   
Transformer, video I- F   
Transformer, video I-F   
Capacitor, . 002 mfd   
Capacitor, 0.1 mfd   
Capacitor, hi-kap, . 005 mfd   
Control, height ( 1 megohm)   
Resistor, 1500 ohms % w.   
Resistor, 3900 ohms % w.   
Resistor, 330,000 ohms % w   
Resistor, 3300 ohms 1 w   
Resistor, 220,000 ohms 1 w   

Resistor, 3900 ohms % w   
Resistor, 100,000 ohms 1 w.   

Resistor, 10,000 ohms 10 w ( used when 

V-9759 HV Trans., 1502, is ' sed)   
Resistor, 18000 ohms 2 w. (used when 
V-9803 HV Trans., 1502, is used)   

Resistor, 220,000 ohms 1 w   
Transformer, high voltage   

Some chassis use a V-9803 HV transformer ( T502) inste ad of a 
V-9759. Only the V-9759 HV transformer is stocked as a replacement. 
When replacing a V-9803 with a V-9759, refer to note 8 (-41 the 
V-21 50-176U and V- 2150-177U chassis schematic. 

CHANGES IN V-2150-176 CHASSIS 

The schematic diagram, Fig. 8 in the orig-
inal H-617112 and H-619112 service notes, 
should be altered to include later production 
changes as forlows: 

1. Add a fuse between the center tap of 
the power transformer ( T501) and ground, and 
label the fuse F501. 

2. Add a 510,000 ohm resistor in series 
with 19501 and f1.502 in the H.V. power supply, 
and label the resistor R506. This reduces 
heating in the network. 

3. Change the capacitance of C427 in the 
pin 6 plate circuit of the 12AU7 horizontal 
multivibrator to 330 mmf. This improves the 
horizontal linearity. 

4. Change the resistance of f1437 connected 
between pins 6 and 7 of the 6AU6 AGC tube to 
3.3K. This reduces horizontal wobble under 
strong signal conditions and increases the 
contrast range. 

5. Delete R333 located between the AGC 
line and ground, and change the resistance 
of R458 in the AGO line to 10K. These changes 
improve the signal to noise ratio at medium 
signal levels. Note, however, that these 
changes are effective in medium or low signal 
areas only. If receiver overload occurs in 
strong signal areas, R333 should be re-
inserted and R458 should be 470K as shown on 
the schematic. 

In accordance with the preceding informa-
tion, the parts list in the original H-617112 
and H-619112 service notes should be altered 
as follows: 

1. Change R303 to read ÉC40AE472K Re-
sistor, 4700 ohms 2 w. 

2. Change C427 to read RCM20C331K Ca-
pacitor, 330 mmf 

3. Change R437 to read RC30AE332K Re-
sistor, 3300 ohms 1 w. 

4. Add the following parts to the list: 

11458 RC20AE103M Resistor, 10,000 ohms 
% w. ( see change #5) $. 05 

F501 V-6171-4 Fuse, 0.5 amp. 250 v. . 20 
R506 V- 9016-2514J Resistor, 510,000 ohms 

% w.   11 

CHANGES IN V- 2150-176U AND 
V- 2150-1177U CHASSIS 

The schematic diagram of the V- 2150-176U 
and V-2150-177U chassis given in supplement 
#2 to the fi-617112 and H-619112 service notes 
should be altered to include production 
changes as follows: 

1. Add a fuse between the center tap of 
the power transformer (T501) and ground, and 
label the fuse F501. 

2. Add a 680 mmf capacitor connected in 
parallel with f1416 in the cathode circuit of 
the 12AU7 horizontal multivibrator, and label 
the capacitor C464. 

3. Change the resistance of R463 in the 
plate supply circuit ( pin 1) for the 12AU7 
horizontal multivibrator to 47K. This along 
with the preceding change improves the hori-
zontal sweep stability. 

4. Delete R333 located between the AGC 
line and ground, and change the resistance of 
f1458 in the AGC line to 10K. These changes 
improve the signal to noise ratio at medium 
signal levels. Note, however, that these 
are effective in medium or low signal areas 
only. If receiver overload occurs in strong 
signal areas, R333 should be re-inserted and 
R458 should be 4701( as shown on the sche-
matic. 

In accordance with the preceding informa-
tion, the following parts should be added to 
the parts list in supplement #2 to the 
H-617112 and H-619112 service notes: 

C427 RCM20B681K 
C464 RCM20B681M 
11463 RC30AE473K 

Capacitor, 680 mmf 
Capacitor, 680 mmf 
Resistor, 47,000 ohms 
1 w. 

MODELS H-617T12, H-619T12, 
Ch. V-2150-176; H-619T12U, 
Ch. V-2150-176U, V-2150-177U 



MODEL H-619T12U, Ch-. 
V- 2150-176U, V-2150-177U 
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The 22H20/23H22/24H20-21 series of direct view TV receivers have many outstanding 
features. These include Remote Control, Turret Tuning with replaceable channel strips, 
main chassis construction using interchangeable sub- chassis and provision for easy ad-
dition of Phonevision. 

In addition, provisions are made for reception, under present standards, of the new ultra 
high frequencies by the simple addition of ultra high frequency channel strips as required. 

For the convenience of the serviceman, a built-in oscillator adjustment wrench and easily 
accessible test points are provided for use during alignment and test of the receiver. 

CENTERING CONTROL 

V19- 1X2— HIGH VOLTAGE RECTIFIER 

VIII-6W4GT —DAMPER 

• V17-6106GT — HORIZONTAL OUTPUT 

.175 AMP. 250 V. FUSE 

PHONEVISION SOCKET 

V13-6BN6 — SYNC CLIPPER 

V16-65N7GT1 1/4 -HORIZONTAL WILLA TOR-V I 6A 
' 1/4 -HORIZONTAL DISCHARGE- 1/16B 

A.F.C. METER ALIGNMENT TEST POINTS 

V15-60 LS— PHASE DETECTOR 

V12-6SN7GT- 1/2 -A.G.C. AMPLIFIER-V12A 
I 1/4 -HORIZONTAL CONTROL-VI» 

V10-68F5—POWER AMPLIFIER 

Zenith television receivers are being manufactured with the new Glare-Ban " Black" tubes. 
These tubes are constructed with a special glass containing certain metallic oxides which 
reduce halations and provide much better contrast. 

The etched surface on the picture tube face coupled with the precise tilt of the protective 
glass, virtually eliminates undesirable reflections from windows, room lights, etc. 

On those receivers equipped with the Remote Control Unit, station selection can be made 
with ease from any point in the room within reach of the 17-foot extension cable. 

BEAM BENDER 

V2C.5U4G—LOW VOLTAGE 

RECTIFIER 

FOCUS ADJUSTMENT 

11117.-.,7 
V21-5Y3GT —LOW VOLTAGE RECTIFIER 

FOCUS MAGNET POSITIONING SCREWS 

Fig. 1 Top View 22H20 Chassis. 

EXTERNAL BIAS CONNECTION POINT 

DETECTOR OUTPUT 

C9 — R.F. GRID TUNING 

V11-12AU7 — VIDEO AMPLIFIER 

V1-6016—R.F.AMPLIFIER 

CB — R.F. PLATE TUNING 

151 CONVERTER PLATE TUNING 

V2-6016— CONVERTER 

CONVERTER GRID CONNECTOR 

CI 3— CONVERTER GRID TUNING 

C15—HIGH CHANNEL PEAKING TRIMMER 

V3-6C4— OSCILLATOR 

1.52— MASTER OSCILLATOR ADJUSTMENT 

1.53—LOW FREQUENCY ADJACENT SOUND TRAY 

V14-6BL7GT — VERTICAL SWEEP 

DEFLECTION YOKE ADJUSTMENT 

SOUND OUTPUT 

158 — OUADR A TURE COIL 

T1 — 1st I.F. TRANSFORMER 

STRIP OSCILLATOR ADJUSTMENT WRENCH 

- V4-1.1 I.F. AMPLIFIER 

INTERCARRIER SOUND INPUT COIL 

T2- 2nd 1.F. TRANSFORMER 

V9 61N6— AUDIO DETECTOR 

VS — 2nd I.F. AMPLIFIER 

VIA—NOISE LIMITER-INVERTER 

VBEI—INTERCARRIER SOUND AMPLIFIER 

T3- 3,d IF. TRANSFORMER 

VS- 12A T7 

TS- 5th I.F. TRANSFORMER 

V6 — 3rd I.F. AMPLIFIER 

T4-410 I.F. TRANSFORMER 

V7 — 4th I.F. AMPLIFIER 

V22-12UP48 — PICTURE TUBE 

MODELS H2226R, H2227R, H2227E, H225GR, 
H2255E, Ch. 22H20; H2328EZ, H2328RZ, 
H2 52RZ, H2353EZ, Ch. 23H22Z; H2437E, 
H2 37R, H2438R, H2439R, H2U9E, H3267 
H3469E, H3475H, Ch. 24H20; H2U5R, 
H2U7R, H3477H, H3478E, ch. 2'21; 
2 H22 
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CHASSIS 22H20, 23H22Z, 
23H22, 24H20, 24H21 

MODEL*  
112226R 
H2227R 
H2227E 
H225OR 
H2255E 
H2328EZ 
H2328RZ 
H2352RZ 
H2353EZ 
H2437E 
H2437R 
H2438R 
H2439R 
H2449E 
H2445R 
H2447R 
H3267R 
H3469E 
H3475R 
H3477R 
H3478E 

SCREEN  
12-1/2" Circular 
12-1/2" Circular 
12-1/2" Circular 
12-1/2" Circular 
12-1/2" Circular 
16" Rectangular 
16" Rectangular 
16" Rectangular 
16" Rectangular 
16" Circular 
16" Circular 
16" Circular 
16" Circular 
16" Circular 
19" Circular 
19" Circular 
16" Circular 
16' Circular 
16" Circular 
19" Circular 
19" Circular 

TV RADIO 
CHASSIS CHASSIS SPEAKER 
22H20 None 5-1/4" 
22H20 None 5-1/4" 
22H20 None 5-1/4" 
22H20 None 10" 
22H20 None 10" 
23H22Z None 5-1/4" 
23H22Z None 5-1/4" 
23H22 Z None 10" 
23H22Z None 10" 
24H20 None 10" 
24H20 None 10" 
241120 None 10" 
24H20 None 12' 
24H20 None 12" 
24H21 None 10" 
24H21 None 10' 
24H20 8H20 12" 
24H20 10H20 12" 
24H20 10H20 12" 
24H21 10H20 12" 
24H21 10H20 12" 

TYPE OF SET 
Table-Mahogany 
Table-Mahog-Pyroxylin 
Table-Blonde- Pyroxylin 
Console-Mahogany 
Console-Blonde 
Table-Blonde 
Table-Mahogany 
Console-Mahogany 
Console- Blonde 
Console-Blonde 
Console-Mahogany 
Console-Mahogany 
Console-Mahogany 
Console-Blonde 
Console-Mahogany 
Console-Mahogany 
Radio-Ph.-TV-Mahog. 
Radio- Ph.-TV-Blonde 
Radio-Ph.-TV-Mahog. 
Radio-Ph.-TV-Mahog. 
Radio- Ph.-TV-Blonde 

*All model numbers with the suffix letter "Q" identify receivers equipped *ah the S17268 

Remote Control Unit. 

Power f 22H-Series 225 Watts 
Consumption < 2311-Series 250 Watts 

24H-Series 275 Watts 

Antenna Impedance - 300 Ohms 

Power Supply - 110 V 60 Cycles AC 
Audio Output-TV Undistorted 1.8 Watts 

Maximum 3.2 Watts 

CONTROLS AT REAR OF CHASSIS 

CONTROLS AND FUNCTIONS 

Location of the various receiver controls is shown in 
Fig. 2 After the receiver has been properly adjust-
ed, the serviceman should remove the Horizontal Hold, 
Brightness, Fine Tuning, Vertical Hold, and Contrast 
Control knobs and re-position them so that the white 
dot stamped on the outer edge of each knob faces up-
ward. (As in Fig. 2 ). The positioning of the knobs 
will aid the customer in resetting the controls should 
they be accidentally moved. A brief description of 
each control follows: 

CHANNEL SELECTOR SWITCH: Switches into oper-
ating position the pre-tuned RF strip for reception of 
the particular channel desired. 

FINE TUNING CONTROL: Provides a means of vary-
ing the frequency of the local oscillator to compensate 
for any frequency deviation which may result from 
tube and circuit variations. In operating this control 
it will be found that the range of sound is quite broad. 
Proper setting is the paint where the best picture is 
obtained within the range of best sound. 

VOLUME CONTROL 

VERT LIN 

VERTICAL HOLD CONTROL 
VERTICAL HOLD RANGE CONTROL: The combina-
tion of these controls provide a means of changing 
the cathode resistance of the vertical oscillator to 
effect synchronization of the vertical sweep with the 
transmitted sync pulses. Adjustment is made by set-
ting the vertical hold control in the center of its range 
and adjusting the vertical hold range control for pro-
per sync. Improper adjustment will cause the pic-
ture to " roll" vertically. 

BRIGHTNESS CONTROL: Controls the cathode volt-
age of the picture tube to afford control of picture 
brilliance. Must be operated in conjunction with the 
Contrast Control for maximum picture clarity. 

CONTRAST CONTROL: Control is in the plate circuit 
of the 12AU7 second video amplifier. It regulates the 
magnitude of video signal applied to the picture tube. 

PICTURE CONTROL SWITCH: The Picture Control 
Switch changes the magnitude of the sweep voltage into 
the vertical deflection coils thereby allowing the 
choice of either a Giant Circle or "conventional" pic-
ture. 

KNOB POSITIONING MARKS 

CONTROL 
(CIRCULAR SCREEN 
)130E LS ONLY 

FRONT PANEL CONTROLS 

Fig. 2 Controla 

CONTRAST 

CHANNEL 
NDICATOR 

CHANNEL SELECTOR 

SWITCH 

VERT SIZE 

TUNING 
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HORIZONTAL HOLD CONTROL: The Horizontal Hold 
Control is used to tune the horizontal oscillator to the 
frequency of the transmitted sync pulses. 

VERTICAL SIZE CONTROL: The Vertical Size Con-
trol is part of the vertical oscillator plate load. It is 
used in conjunction with the vertical linearity control 
to adjust the size of the picture vertically. 

VERTICAL LINEARITY CONTROL: The Vertical 
Linearity Control is in the cathode circuit of the ver-
tical output tube and is used to shift the operating point 
of the tube so that the sweep is amplified along that 
portion of the plate current curve which results in a 
linear output. 

HORIZONTAL DRIVE CONTROL: Regulates the mag-
nitude of the horizontal sweep voltage applied to the 
grid of the horizontal output tube. Care must be ex-
ercised not to advance this control to a point where the 
right side of picture begins to fold. 

HORIZONTAL LINEARITY CONTROL: The Horizon-
tal Linearity Control should be adjusted for best hor-
izontal symmetry while observing a test pattern on the 
screen. The position of the horizontal drive and width 
controls also affect linearity and possible interaction 
of these controls must be taken into consideration 
when making linearity adjustments. 

WIDTH CCIsITFt0L: A variable inductance L75 shunted 
across a portion of the secondary winding of the hor-
izontal output transformer T14. Varying this shunt in-
ductance changes the magnitude of the sweep voltage 
across the horizontal deflection coils thus causing the 
picture to widen or narrow accordingly. 

FOCUS CONTROL: (22H20) A mechanical shunt which 
regulates the flux density of the ring type permanent 
magnet to effect proper focus. 

FOCUS CONTROL: (23H & 24H series) A combination 
electro-permanent magnet is used. Focus is accom-
plished electrically by adjustment of the Focus Con-
trol at the rear of the chassis. 

TUBE COMPLEMENT 

CHASSIS 

22H20 - 23H22* - 23H22Z* 

SYMBOL TUBE 

VI 6CB6 
V2 6CB6 
V3 6C4 
V4 6AU6 
V5 6AU6 
V6 6AU6 
V7 6AU6 

V8 12AT7 

V9 6BN6 
V10 6BF5 

FUNCTION 

RF Amplifier 
Converter 
Oscillator 
1st IF Amplifier 
2nd IF Amplifier 
3rd IF Amplifier 
4th IF Amplifier 
V8A Noise Limiter Inverter 
V8B Intercarrier Sound Amp. 
Sound Detector and Limiter 
Audio Output 

V11 12AU7 

V12 6SN7GT 

V13 6BN6 

V14 6BL7GT 

V15 6AL5 

V16 6SN7GT 

V17 6BQ6GT 
Vis 6W4GT 
V10 1X2 
V20 5U4G 
V21 5Y3GT 
V22 12UP4B 

V11A 1st Video Amplifier 
V11B 2nd Video Amplifier 
V12A AGC Amplifier 
V12B Horizontal Control 
Sync Clipper 
V14A Vertical Oscillator 
V14B Vertical Output 
Phase Detecter 
V16A Horizontal Oscillator 
V16B Horizontal Discharge 
Horizontal Output 
Damper 
High Voltage Rectifier 
Low Voltage Rectifier 
Low Voltage Rectifier 
Picture Tube 

*Tube complement same as for 22H20 chassis except 
that V22 is a 17314 and two 6BQ6GT tubes are used 
in the horizontal output circuit. Chassis 231122Z is 
the same as 23H22 except that V22 is a 16TP4. V19 
on 23H22 and 23H22Z chassis can be 1X2 or 1B3GT. 

TUBE COMPLEMENT 

CHASSIS 

24H20 - 24H21* 
SYMBOL TUBE FUNCTION 

V1 
V2 
V3 
V4 
V5 
V6 
V7 

V8 

6CB6 
6CB6 
6C4 
6AU6 
6AU6 
6AU6 
6AU6 

12AT7 

RF Amplifier 
Converter 
Oscillator 
1st IF Amplifier 
2nd IF Amplifier 
3rd IF mplifier 
4th IF Amplifier 

V8A Noise Limiter Inverter 
V8B Intercarrier Sound Amp. 

V9 6BN6 Sound Limiter Detector 
VIO 6BF5 Audio Output 

VI I 12AU7 VIIA 1st Video Amplifier 
V11B 2nd Video Amplifier 

V12 6SN7GT V12A AGC Amplifier 
V12B Horizontal Control 

V13 6BN6 Sync Clipper 
V14 6SN7GT Vertical Oscillator 
V15 6SN7GTA Vertical Output 
V16 6AL5 Phase Detector 
V17 6SN7GT V17A Horizontal Oscillator 

V17B Horizontal Discharge 
V18 6BQ6GT Horizontal Output 
V19 6W4GT Damper 
V20 1B3/8016 High Voltage Rectifier 
V21 5U4G Low Voltage Rectifier 
V22 5Y3GT Low Voltage Rectifier 

V23 16GP4 Picture Tube 
V24 6BQ6GT Horizontal Output 

•Same as 24H20 except V23 is 19AP4A 

r--

NORMAL PICTURE 

GHOSTS 

R. E INTER FERENCE 

CHANNEL 

TEST PATTERNS ON CIPCIJL Al? SCREEN 
MODELS 

WEAK SIGNAL 

IGNITION INTERFERENCE 

DIATHERMY INTERFERENCE 

FREO BAND 

SOUND IN PICTURE BRIGHTNESS 
TOO HIGH 

VERTICAL CENTERING HORIZONTAL HOLD 
CONTROL INCORRECTLY SET CONTROL INCORRECTLY SET 

( 
CO N TROLTICIANLCO/RI TLY SET OLD HORIZONTAL CENTERING CONTROL INCORRECTLY SET 

PICTURE CARRIER 

54- 60-MC 

SOUND CARRIER 

60-66 

55.25 MC 

RECEIVER LOCAL OSCILLATOR 

66-72 

61 25 

59.75 MC 

76-82 

67.25 

65 75 

/0/MC 

82-88 

174-180 

77 25 

71 . 75 

107 

83 25 

81.75 

113 

180-186 

175 25 

87.75 

123 

186-192 

192-198 

/81 25 

/79.75 

129 

187 25 

/85.75 

132.5 

198 204 

193 25 

191 75 

138 5 

204-210 

199 25 

/97 75 

144.5 

210- 216 

205 25 

203.75 

150.5 

211 25 

209.75 

156.5 

  215 75 

162.5 

/68.5 

Fig. 3 Television Channels and Corresponding Receiver Oscillator Frequencies. 

CHASSIS 22H20, 231-122, 
23H22Z, 24H20, 24E21  
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ADJUSTMENTS AND ALIGNMENT 
FOCUS AND 

CENTERING ADJUSTMENTS 
The 22H series receivers incorporate mechanical 
means of centering and focusing while the 24H series 
utilize mechanical centering and electrical focus. 

The centering control lever is used for centering the 
picture both vertically and horizontally. An up-down 
movement of the lever moves the picture horizon-
tally while a left-right movement shifts it vertically. 

Complete focus, centering and beam bender adjust-
ments are made as follows: 

1. Loosen the deflection yoke adjustment locknut (See 
Fig. 4) and move the yoke as far as possible toward 
the front of the picture tube. Check for picture tilt 
and tighten locknut. 

2. Adjust the magnet positioning screws until the as-
sembly is approximately 1/8» from the yoke. Be cer-
tain that the focus coil sleeve is inserted inside the 
magnet assembly for proper mechanical centering 
of the picture tube. 

3. Set the centering lever to a position where the 
locking screw is centered inside its slot. 

4. Rotate and slide the beam bender along the neck of 
the tube for a raster of maximum brilliance. (The 
beam bender has an identifying arrow which must 
point towards the front of the picture tube when in-
stalled; On double ring type beam benders, the air 
gaps should be 180° removed with the heavier ring 
nearest the picture tube socket.) 

5. Adjust the focus shunt ring (22H series only), or 
the focus control for sharpest picture definition. 

6. With the centering lever, center the picture ver-
tically and horizontally. A slight readjustment of the 
beam bender may be necessary to obtain a full raster 
of maximum brilliance. 

After adjustments are made, tighten the centering 
lever locknut. 

BULLS EYE TUNER ADJUSTMENTS 
With an intercarrier receiver or this type, a VTVM 
cannot be effectively used as a resonance indicator 
when oscillator adjustments are made with the built-
in wrench. 

Satisfac:;ory adjustments can be made by setting the 
fine tuning control in the center of its range, observ-
ing a test pattern and adjusting the oscillator for best 
sound and picture. It will be noted that tuning to one 
side of resonance results in a faded, washed-out pic-
ture with the spacings between the wedge lines fogged 
and tuning in the opposite direction causes the snaces 

gib 
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mA own 
mmunamme 
UMW'S 

MUNRO 
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REAM 
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Fig. 4 Adjustments on Neck of Picture Tube. 

between the lines to clear up. However, going beyond 
this point causes the picture to take on a "wormy' ap-
pearance from sound getting into the picture. Cor-

rect adjustment is obtained by tuning to the "wormy' 
picture and then backing the control off slightly un-
til the picture clears up. 

. AFC ADJUSTMENTS 
The AFC adjustment can effectively be made by set-
ting the horizontal hold control (L74) to a position 
where it is virtually impossible to "throw' the re-
ceiver out of horizontal sync when switching from 
channel to channel. 

AGC ADJUSTMENTS 
Connect the calibrated oscilloscope through a 10K 
isolation resistor to the grid (Pin 7) of the 12AT7 
limiter-inverter. Select the strongest TV signal and 
observe the deflection on the scope screen. Adjust 
the AGC delay control R50 for 2.5V peak output. 

Satisfactory adjustment can also be made by ob-
serving the picture and backing off the AGC control 
from its maximum clockwise position to a point com-
fortably below the level of intercarrier buzz, picture 
distortion, improper sync or excessive contrast at 
maximum contrast setting. 

CAUTION: Misadjustment of the AGC delay control 
can result in a washed-out picture, distorted picture, 
buzz in sound OR COMPLETE LOSS OF PICTURE 
AND SOUND. 

SOUND ALIGNMENT 

Proper alignment of the 4.5 Mc intercarrier sound 
channel can only be obtained if the signal to the re-
ceiver antenna terminals is reduced to a level below 
the limiting point of the 6BN6 Gated Beam Detector. 
This level can be easily identified by the "hiss" which 
then accompanies the sound. 

Various methods may be used to reduce the signal 
level, however, it is recommended that a S17203 step 
attenuator be used for most satisfactory results. To 
prevent leakage, certain precautions must be taken 
when connections are made. Use as short a lead as 
possible between the attenuator and receiver antenna 
terminals and approximately 6 feet of 300 ohm shield-
ed line between the antenna transmission line and the 
attenuator. The shield from the transmission line 
should be connected to the attenuator and the attenua-
tor itself grounded to the TV chassis under test. 

After the connections are made, proceed as follows: 

1. Tune in a tone modulated TV signal and adjust the 
step attenuator until the signal is reduced to a level 
where "hiss" is heard with the sound. 

2. Adjust the sound take-off coil L60, input coil L57, 
quadrature coil L58 and buzz control R19 for the 
cleanest sound and minimum buzz. It must be re-
membered that any of these adjustments may cause 
the "hiss' to disappear and further reduction of the 
signal is necessary so that the "hiss" never dis - 
appears during alignment. 

In weak signal areas, where the signal amplitude is 
not sufficient to cause limiting, the adjustments may 
be made without the use of an attenuator. 

MODIFIED S-15369 

TO RECEIVER ANTENNA TERMINALS MATCHING TRANSFORMER 

SWEEP GENERATOR 
OUTPUT CABLE 

HOOKED END 
FOR CONNECTING 
TO VARIOUS GRIDS 

.r"". 

470 MMFD 
CERAMIC 
CAPACITOR 

61-1 
1/2  W 5% 

,11 CARBON 
RESISTOR 

GROUND DIRECTLY 
TO CHASSIS. DO NOT 
USE LEADS. 

• 

CHASSIS 22E20, ,31-122, 

23H22Z, 24E20, 4E21 

If intercarrier buzz is in evidence, after all normal 
sound adjustments have been made, the cause may be 
attributed to one or more of the following. 

1. Improper adjustment of the AGC delay control. 
2. Defective 12AT7 inverter-limiter tube. 
3. Extremely high signal levels which require atten-
uation in the antenna circuit. 
4. Transmitter overmodulation. 

CALIBRATING THE OSCILLOSCOPE 

When aligning RF-IF stages and when making AGC 
adjustments, it is necessary to measure detector peak 
output voltage. This may be done with an oscilloscope 
which has been calibrated with a known DC voltage. 
To calibrate any oscilloscope proceed as follows: 

Connect the ground lead of the scope vertical input 
cable to the negative side of a 3 volt battery supply. 
Turn the horizontal gain control fully counter-clock-
wise. With the " hot" lead, make a momentary con-
tact to the positive connection on the battery and ob-
serve the instantaneous spot deflection on the screen. 

Discharge the scope input capacitor by shorting out 
the leads and then repeat the procedure, each time 
readjusting the scope vertical gain until the spot de-
flects 3 large divisions on the screen. Each division 
will then represent 1 volt peak. The position of the 
vertical gain control must be noted for future refer-
ence. IF ALIGNMENT 
When aligning the 40 Mc IF, it is of utmost importance 
to keep the sweep generator connections as short as 
possible. (See Fig. 5 ). Clip the negative lead of a 
4.5V battery to test point "A' and the positive lead to 
chassis. Connect the oscilloscope to the grid (Pin 7) 
of the 12AT7 limiter- inverter through a 10K isola-
tion resistor. During alignment keep the output from 
the sweep generator at a level which develops approx-
imately 3V peak output at the detector as viewed on 
the calibrated oscilloscope. It is important that the 
voltage be maintained at this 3V level. 

After the bias and scope connections have been made 
and the receiver allowed a 15 minutes warm-up per-
iod, proceed as follows: 

1. Feed the output from the sweep generator through 
a connector, as shown in Fig. 5, into the converter 
grid (terminal "F»). This terminal is immediately ad-
jacent to the 6CB6 converter tube. 

2. Remove oscillator tube V3 and switch channel sel-
ector to channel 12. 

3. Adjust the IF transformers to obtain an overall 
pattern of maximum amplitude with linearity, similar 
to the illustration in Fig. 6. It will be noted that ad-
justment of L51, Ti and T3 will have maximum effect 
on the low frequency portion of the pattern (42.75 - 
43.5 Mc) whereas adjustment of T2 and T4 will have 
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maximum effect on the high frequency side (45.75 and 
45 Mc.) T5 tilts the top and is adjusted to obtain best 
symmetry. 

After the correct overall pattern is obtained, turn the 
channel selector to channel 2 and inject a 47.25 Mc 
marker into the sweep. Adjust the low channel ad-
jacent sound trap L53 for minimum indication on 

the scope or on a VTVM connected to the video detec-
tor. 

4. Feed a 4.5 Mc crystal calibrated signal to termin-
al "C" Fig. 20 and connect the RF probe of a VTVM 
to the cathode (Pin 11) of the picture tube. Advance 
the contrast control for approximately 1 volt indica-
tion on the meter and adjust trap L63 for minimum 
indication. 

L 51 CONV: PLATE 

( ON R.F. SHELF.) 

OVERALL I.F 

RESPONSE 

CURVE 

Fig. 6 IF Alignment Guide 

42.75 

43.5'\ 145. 

MAXIMUM EFFECT 
ON 42.75 AND 
43.5 MC PORTION 
OF PATTERN. 

MAXIMUM EFFECT 
ON 45.75 AND 45. 
MC PORTION OF 
PATTERN. 

TILTS TOP OF 
PATTERN 

45.75 3V PEAK 

L51 C13-CONVERTER GRID TUNING 

CONVERTER PLATE 

TUNING 

C8 
RF. PLATE TUNING 

VI 

6CE16 

R.F. AMPLIFIER 

C9 
R.F. GRID TUNING 
" 

Neb, 1 

ANTENNA 
TERMINALS 

EXTERNAL BIAS 

CONNECTION POINT 

C15 

HIGH CHANNiL 

PEAKING RIMMER 

V2 

6CB6 

CONVERTER 

L52 
MASTER OSCILLATOR 

ADJUSTMENT 

Fig. 7 

MASTER OSCILLATOR ALIGNMENT 

The 6C4 master oscillator operates above the incom-
ing frequency on the low channels (2-0) and below on 
the high channels (7-13). Slug L52 is used to pre-set 
the master oscillator on channel 7 since the channel 7 
strip itself does not have an oscillator adjustment. 

The master oscillator adjustment is to be made only 
if resonance cannot be obtained with the strip oscil-
lator adjustment wrench when the fine tuning control 
is in its center position (open end of pulley on the RF 
shelf facing up) and after it has been determined that 
the channel strip itself is not at fault. 

Although it is possible to set the master oscillator L52 
by tuning in a station and alternating the master and 
strip oscillator adjustments until proper tuning re-
sults, the use of the Mega-Sweep and Mega-Marker 
Sr. is preferred. The Mega-Marker Sr. is provided 

RF Shelf 

CONVERTER GRID CONNECTOR 

V3 

6C4 

„.--e-w  OSCILLATOR 

L53 

LOW FREQUENCY 

ADJACENT SOUND TRAP 

with crystals for the sound carrier frequencies of all 
12 existing channels. The sound carrier frequencies 
can be used in adjusting the master oscillators, how-
ever, it is recommended that the Mega-Marker Sr. 
be equipped with a crystal for the picture carrier fre-
quency for channel 7 ( 175.25 Mc). This crystal may 
be inserted into one of the extra positions and adjust-
ments made as follows: 

1. Connect the negative lead of a 4.5V battery to point 
"A" (See Fig. 20) and the positive lead to chassis. 

2. Feed the signal generator through a S-15369 
matching transformer to the antenna terminals of 
the receiver. Fig. 5. 

3. Set the channel selector to channel 7 and turn the 
fine tuning control until the open end of the RF shelf 
pulley faces upward. 

CHASSIS 22H20, 23H22, 
23H22Z, 24H20, _ 24H21  g
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4. Adjust the sweep generator for an RF response 
curve (similar to Fig. 6). Set the Mega-Marker Sr. 
on channel 7 and observe the video marker on the re-
sponse curve. Adjust L52 until this marker falls at 
approximately 50% on the response curve. 

In adjusting the master oscillator on the sound car-
rier frequency for channel 7, the above procedure 
is followed, with the exception that the sound marker 
is placed at approximately 20 times down on the re-
sponse curve. 

TURRET TUNER AND RF 

SHELF ALIGNMENT 
The RF shell adjustments are made at the factory and 
normally do not require readjustment unless the unit 
has been tampered with. If adjustments become nec-
essary, they are made as follows: 
1. Connect the negative lead of a 4.5V bias supply to 
point " A" (See Fig.20) and the positive lead to chassis. 

Connect the oscilloscope through a 10K isolation re-
sistor to terminal " C" and chassis. 

2. Feed the output of the Mega-Sweep through a 
S-15369 matching transformer to the antenna termin-
als of the receiver. 

3. Adjust the Mega-Sweep and check the RF response 
curve (See Fig. 6) on each channel. If all the response 
curves are tilted approximately the same amount, first 
check the IF response to see that it has a reasonably 
flat top (See Fig. 6) before an attempt is made to ad-
just the RF trimmers. If the IF response is correct, 
set the channel selector switch to channel 4 and adjust 
the RF grid (C9), RF plate (C8), converter grid (C13) 
for symmetry and amplitude of the response curve. 

4. If the receiver sensitivity is satisfactory on the 
low channels (2 to 6) and is down on the high channels, 
adjust the high channel peaking trimmer (C15) for 
maximum sensitivity with band pass. 

SERVICE HINTS 
FRINGE RECEPTION - Vertical synchronization in 
weak signal areas may be improved by lowering the 
value of the resistor in the grid circuit of the sync 
clipper from its normal 1 Meg. value. Values as low 
as 10,000 ohms may be used, however, care must be 
exercised as too great a reduction of this resistance 
may introduce horizontal distortion into the picture 
on some signals. 

POOR VERTICAL LINEARITY - (22H20 - 23H22Z) If 
this condition cannot be corrected by adjustment of 
the vertical linearity and height adjustments, the fault 
will probably lie in a defective 6BL7GT vertical sweep 
tube. 

S-17268 REMOTE CONTROL UNIT - Locking of the 
manual control can be caused by failure of the worm 
drive gear to disengage. This condition can be the 
result of a weak solenoid armature actuating spring 
or misalignment of the magnet mounting bracket. It 

will be noted that the solenoid mounting bracket has 
slotted mounting holes which allows for horizontal 
as well as vertical alignment. Improper seating of 
the solenoid clapper plate on the magnet core will 
cause excessive buzz. 

IMPORTANT: Any receiver equipped with the remote 
control unit must be perfectly "bulls eyed" to insure 
its most satisfactory operation with the remote control 
unit. 
TESTING GERMANIUM CRYSTALS - U, after all 
normal adjustments have been made, the picture ap-
pears washed out, the cause may be low detector out-
put due to a defective germanium crystal. The crystal 
may be disconnected and tested with an ohmmeter for 
front-to-back ratio. The resistance in one direction 
should be lower than 400 ohms and at least 25 times 
this resistance (10,000 ohms) or higher in the other 
direction. Any ratio less than 25 to 1 would indicate 
a below standard crystal. 

Rectangular Screen Models properly adjusted on Test Pattern. 

Pins 7&8 V8A-Pin 6 V12A Pin 
1 V11A (60 cps) Pin 2 V14B (60 cps) 

Pin 6 V8A Pin 2 V11A Pin 6 
V11B Pin 2 V13 Pin 11 V22 Pin 1 V14B (60 cps) 

CHASSIS 22H20, 23H22, 
23H22Z, 24F20, 2LH21 

Pin 2 V12B ( 15.75 Kc) 

Pin 5 V16A ( 15.75 Kc) 

71 
Pin 7 V13 (60 cps) Pin 1&5 V15 ( 15.75 Kc) Pin 2 V16B ( 15.75 Kc) 

Pin 5 V12A (15.75 Kc) Pin 2 V15 ( 15.75 Kc) Pin 5 V17 ( 15.75 Kc) 

Pin 4 V14A (60 cps) Pin 7 V15 (15.75 Kc) Pin 8 V17 ( 15.75 Kc) 

Fig. 8 Wave Forms 22H20 Chassis. Also representative for 23H22Z and 24H20-21 Chassis. 
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BLACK PUSH KNOB 

WHITE PUSH KNOB 

°el \ 

I 
HAND CONTROL BRACKET 
(on back of cabinet) 

HAND CONTROL 

17 ft. TRIPLE CONDUCTOR 
LOW VOLTAGE CORD 

MOUNTING SCREWS 

GEAR HOUSIN 

se 

ROTATE TURRET MANUALLY 

TO ALIGN SET SCREW 

WITH SCREWDRIVER OPENING 

SET SCREWS MOUNTING SCREWS TRANSFORMER 

Fig. 9 Remote Control Unit. 
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Fig. 13 Circuit Legeitd«.- 

CIRCUIT LEGEND 
PART 

NO. DESCRIPTION 

f. 

u 

d 
x 

o. 

la, id 

CI 

C2 

CO 

C4 

22-1894 

22-1879 

22-1951 

22-2139 

8 MME. 500 V. 

I -7.5 MMF. Slug:Lined Cap 

4.5 MMF 500 V. 

MAAF 500 V. 

ABCD 

ABCD 

ALICE/ 

ABCD 

C5 22-2205 21 MMF 500 V. ABCD 

C6 22-1892 7 MMF. 500 V. ABCD 

C7 22 2206 

12-2093 

22-2093 

22-2050 

22-2219 

24 MME. 500 V. 

1-3.5 WAY'. Trim. Capacitor 

1-3. 5 MMF. Trim. Capacitor 

5 MME. Cer. 900 V 

ABCD 

CO 

9 

ABLD 

ABCD 

CIO ABCD 

C II 470 MMF. Cer . 500 V. ABCD 

Cl2 27-82 600 AAAAF. Sparkplate 

1-3.5 MMF. Trim. Ct.ojtor 

ABCD 

Cl) 

C14 

22-2093 

27-69 475 MMF. Sparkplate 

14-24 MME. Trim.Capacitor 

2. 5 MMF Cer. 500 V 

ABCD 

ABCD 

C15 

C16 

22.2220 ABCD 

2/-1891 

CI7 22-2207 

ARCO 

4.5 MMF. Cer. 500 V. 

20 MMF. Cer 500 V. 

ABCD 

C18 12-2204 ABCD 

CI9 22-1876 47 MME. Cer. 500 V ABCD ABCD 

C20 22-2051 

22-2356 

6 MME. Cer. 500 V. 

26 MAO'. Cer. 500 V. 

500 MMF. Cer._ 500 V. 

ABCD 

ABCD C2I 

C22 22-2216 ABCD ABCD 

C24AA 22-2154 10 MFD. Electro 250 V. 

470 MMF. Cer. 500 V. 

ABCD 

C25 22-2217 ABCD 

C26 22-2143 470 MMF. Cer. 500 V. ABCD 

C27 22-4 

C28 22-1874 
_ 

C29 21.3 

CIO 

C11 

C32 

22-1761 

2J-41.06 

2-2 -2z18 

.004 MEO. Cer. 500 V. 

7 MMF. Cer. 500 V. 

.01 MEO. Cer. 500 V. 

50 MMF. Cer.  500 V. 

10 MMF. Cer. 500 V. 

ABCD ARCO 

ABCD 

ABCD ABCD 

ABCD 

ABCD 

.001 MFD. 500 V. ABCD 

C34 22-1842 4700 MMF. 13% 200 V. 

C35 Z2-1782 

C 16AD 

.0047 MED. 

IS MED. Electro 

600 V. ABCD 

475 V. ABC') 

C 3680 22-2122 80 MFD. Electro '300 V ABCD 

C36CD 40 MED. Electra 50 V. ABCD 

C36DD 15 MED. Electro 475 V. 

40 IVIFD. Electro 300 V 

80 MEO. F.lectro 25 V. 

ABCD 

C37AD 

C371313 
22 2223 

C37CD 

ABCD 

ABCD 

100 MFD. Electro 50 V. ABCD 

C3700 20 MEO. Electro 475 V ABCD 

C 38AD 20 MED. Electro 450 V. AD BC 

C38130 

C38CD 

22-2224 20 MED. Electro 200 V. 

20 MED. Electro 25 V. 

AD BC 

AD BC 

C181:10 40 MED. Electro 450 V. AD BC 

C39 22-1844 .047 MEO. 600 V. ABCD 

C40 22-2233 20 MMF Cer. 10% 500 V. ABCD 

C4I 22-2234 100 MMF. ST. 500 V. 

.015 MED. 10% 600 V. 

.0033 MFD. 10% 600 V. 

.01 MED. 10% 600 V. 

ABCD 

C42 22-2264 

C43 22-2248 

AD 

BC 

C44 22-1843 BC 

C45 

C46 

22-5 

22-1775 

HO MME. 500 V. 

.047 MEO. 400 V. 

AC 

AD 

C47 22-2166 15 MFD. 10% 200 V. AD 

C49 22-2128 .001 MED. 10% 600 V. ABCD 

C 50 22-1880 1200 MMF 0% 

C51 22-1841 0.1 MFD, 600 V. ABCD 

C52 22-365 100 MMF. 10% 500 V. ABCD 

C53 22-2162 130 MMF. S% 500 V. ABCD 
C54 22.2071 .022 MFD. 200 V. ABCD 

C55 22-2078 .047 MED. 10% 600 V. BC 

C57 22-1138 470 MMF, 10% SOO V. ABCD ARCO 

C58 22-1845 2200 Mhei*. 600 V. ABCD 
. C59 22-2163 .001 MID. 10% 500 V. ABCD 

C60 ,./.2-1849 .0047 MID. 10% 600 V. C 
C61 22-470 150 MMF. 500 V. ABCD 
C62 

'C63 

22-1846 .01 MED. 400 V. ABCD 
22-2034 680 heir. 5% 500 V. ABCD 

C64 22-1814 2200 MAU% 10% 600 It. ABCD 
C65 22.1851 .001 MFD. 1K V. ABCD 

C66 22-2146 .47 MED. 200 V. AD 
C67 22-2061 0.1 MED. 400 V. ABCD 
C68  22-2098 47 MED. 200 V. AD 

0.35 MED. 400 V. aco 

'.,:î 1  . PART 
NO. Dk...3,.13IPTIOU 1 

1 l' P. 
î,r. 
u-

• 1 â 
I:z1b...1 

a. z 
tà.e, 

Cl') 22-2120 500 MMF. 10K V. A 

C71 22.2112 .001 MED. 500 V. A C ABCD 

C7 1 22-1777 0.1 MEO. 200 V /3 ABCD 

C73 2 e,..tup_ 0,1 MED. 10% 200 V. ABCD ' 

L74 22-2168 33 bAlvt.F. 10% 500 V. ABCD 

C75AB 

C7 513E1 
22-2232 

20 MED. Electro 300 V. BC 

15 MED. Electro 475 V. BC 

C76AA 22-2225 20 MED. Electro 300 V. BC 

c/o 22.2159 .33 MED. ZOO V. BC 

C81 22-2244 0.47 MED. 200 V.. BC 

C82 22-1832 500 MMF. 2030 V. idc 

C83 22-2127 

' 

.001 MED. 600 V. BC 

C84 22.1645 330 MMF. 10% 500 V. ABCD 

C85 22-1137 150 MMF. 10% 500 V. ABCD 

C86A 120 MMF. Sparkplate ABCD 

C865 27-160 150 8.4134F. Sparkplate ABCD 

CDC 150 MMF. Sparkplate ABCD 

WI S-17195 Yew«. Supply Cable St. 

CX Supplied with deflection yoke . 

PL-I 100.67 Pilot Light ABCD 

SI 85-488 Pictur• Control 'witch ABC 

A 1 87-1 Integrator ACD 

Al 103-1 G•rmanioAn 'Acids crystal(11464) ABCD B 

12" P.M. Speaker tilted In 

49-624 Models 143375 

10 P.M. Speak« u•ed In 

49-649 Model. 312200 - H2255£ 

312337 - H2338 - H2352 

312353E 

12" P.M. Speaker u•ed in 

49-678 Models 312339 • 312349 

49-696 S 1/4" P.M. Speaker u•ed 

in Models H2326/ 

RI 63-1750 150 Ohm 10% 1/21V. ABC 

82 63-1827 10K Ohrn io% 1/2w. ABCD 

83 63-1967 1500 Ohrn 10% IW. ABCD 

R4 63-1933 3.3 Megohm 20% I/2W. ABCD BC 

R5 63-1855 47K Ohm 10% I/2W. ASCII ABCD 

86 63-1785 1000 Ohm 10% I/2W. ASCO ABCD BC 

R7 63-1702 10 Ohrn 20% I/2W. MICE 

R8 63-1835 I 5K Ohm 20% 1/2W. ABCI0 

R9 63-1736 68 Ohm 10% 1/25. ASCO 

RIO 63-1849 33K Ohm 20% I/2W. ABCD 

R11 63-1834 15K Ohrn 10% 1/2W. C 

RIZ 63-1743 100 Ohrn 10% I/2W. ABCD BC 

R13 63-1772 470 Ohm an unv. ABCD 

RI? 63.1926 2.2 Meg. 20% I/2W. ABC 

RIO 63-1912 1.0 Meg. zo". 1/2W. ABCD ABCD 

819 61-2050 500 Ohm Butz Control ABCD 

1220 63-1982 100K Ohm 10% 2W. ABCD 

821 63-1771 470 Ohm 10% taw. ABCD ABCD 

1222 63-1890 330K Ohm 10% 112W. ABCD ABCD 

823 63-1799 2200 Ohm 10% I/2W. ABCD 

R24 63-1764 330 Olvn 10% 3/2W. A D BC 

R25 63-1870 100K Ohm 20% I/2W. ABCD 

826 61-2023 3500 Ohm 10% 10W. A D 

827 63-2022 10K Ohm 10% 5 W. AD BC 

528 61-1571 6800 Ohm 10% 2 W A D 

3029 63-1761 270 Ohm 10% I/2W. A 

R 10 63-2077 400 Ohm 10% 5W. A D 

833 63-1744 100 Ohm 20. 1/2W. ABCD 

832 63-2125 500K Volume control ABCD 

033 63-1782 820 Ohm 10% I/2W. ABCD ABCD 

834 63-1838 18K Ohm 10% 1/2W. ABCD 

535 63-1806 3300 Ohm 10. I/2W. ABCD 

836 63-1768 390 Ohm 10% I/2W ABCD 

537 63-1041 22K Ohm 10% I/2W. ABCD 

1338 53943 47nn Ohrn Ill% I W. ASCII 

739 63-1845 27K Ohm _ In: I/2W. ABCD 

d . 

gî 
PART 

No. LIF.SCRIPTICIN 

4 
kJ in kt M g 

040 63-2123 ISOK Contrast Control ABCD 

541 63-2172 2K Vertical linearity controf BC 

R42 63-1883 220K Ohm 10. 1/2W. ABCD 

843 63..2126 100K Brightness Control ABCD 

1245 63-1911 1.0 Meg. 10% I/2W. 

- TOOK 

AtILD 

846 63-1869 Olinn 10, I/2W. ABC ABC._ 
1347 

'30411 

63-1862 68K Ohm log. 3/zw. ABCD ASC 

63.1898 

- 63-1884 

470K Ohm 20% 1/2W. ABCD 
R4-7 220K Ohm 20% I/2W. ABCD ABCD 
107:5 63-2153 29K A.C.0 Delay Control ABCD 
51 

552 

'VW 

63-1820 

61-2127 

6800 Ohm 10% I/2W. 

20915 Vertical Hold Control 

ABCD 

AD 
63-2171 750K Vertical Hold Control BC 

175-4-  

-a--5.-5- 

63-1449 470 Ohm 20% IW. BC 

-57-6-  

1T-2110 7.5 Meg. Verti al . ire Cont. ABCD 
6)-1863 60K Ohm .10% 1/2W. ABCD 

12ÇS 63-1975 12K Ohm 10% IW. A 
568 63-2159 4K Vertical hold range cont. AD 
559 63.1674 535 Vertical Linearity cont. Al) 

566-- 63-1775 560 Ohm lb% 1/214. 
..-........-

ABCD 
863 63-1813 4700 Ohm 10% 1/2W. ABCD ABCD 
862 63-1826 10K Ohm 5% 1/2W. BC 
R61 63-957 33K Ohm 10% 1W. ABCD 
864 63-1901 560K Olun 10% 1/21f. AC 
165 63-1675 25K Horizontal drive control ABCD 

866 63-1160 56K Ohrn 10% IW. A 
867 63-1751 150 Ohm 20% I/2W. ABCD 
1 -68 63-1578 150 Ohm 20% 2W. A 
R69 63-2128 15K Ciltni 10% 7W. A 
570 63-2129 1.2 Ohm 10% A 
573 63-2150 4700 Ohm 10% 4W. A 
172 63-1019 1.5 Meg. 20% 1/2W. ABCD 
873 63-2145 10K Ohm 20% 2W. A 
874 63-1876 150K Ohm 10% 1/2W. ASO 
878 63-2137 100K Ohm 10% 1W. ABCD 
176AB 

63.7103 200 Ohm 10% 3W. BC 
12761313 200 Ohm 10% 31t. BC 
tell 63.2090 20K Focus Control BCD , 

578 63-2017 4000 Ohm 10% 5W. BCD 
It / 9 65-1065 15K Ohm 10% IW. ABCD 
510.1 63-1807 3300 Ohm 20% I/2W. BC 

581 63-2134 150 Ohm 20% 5W. BCD 
582 63-1983 47 OH 20% 2W. BC 

583 63-2425 15K Ohm 10% 7W. BCD 
584 63-2076 3.3 Ohm 20% 1/2W. S 
885 63-2171 1800 Ohm 10% 4W. BC 
586 6J-2136 3500 Ohm 10% 7W. BC 
58/ 63.1814 4700 Ohm 20% 1/2W. BC 
il88 63-1997 6800 Ohm 10% 2W. - BC 
859 63-1848 33K Ohrn 10% 1/2W. ABCD 
590 63-1758 220 Ohm 20% 1/2W. AD 
891 63-1754 Igo Ohm 10% I/2W. ABCD A 

R93 63-19(9- 68K Ohm .10% IW. ABCD D 

894 63-1778 680 Ohm 10% 1/29f, 8 
895 63-1904 680K Ohm 10% 1/214. BD 
R96 63-970 47 Ohrn 10% IW. D 
R97 63-1620 1800 Ohm 10% 2W. D 
895 63-1581 4.7 Ohm 10% 1/2W. CO 
199 63-1101 8200 Ohm 10% 21. ARCD 

ST- I3 S-16873 Channel strip •••• rn. 413 ABCD 
ST - 12 S- I6872 Charms] strip amm. 412 ABCD 
1-.11 S.16871 Channel strip amm. 411 ABCD 
ST-10 0.16870 Channel strip assem. 410 ABCD 

ST-9 5-16869 Channel strip amm. 49 ABCD 
Elr-T S-16868 Channel •trip morn. 48 ABCD 

ST-7 S- I6867 Channel ntrip•mm. 17 ABCD 
1T-6 S-16866 Channel strip mem. 46 ABCD 
re-s S-16865 Channel strip •••em. 15 ABCD 

ST -4 5-16864 Channel .trip amrn. 44 ABCD 

ST-3 S-36563 Channel strip amm. 43 ABCD 
ST-2 5-16861 Channel strip morn. 42 ABCD 

LI R.F. Antenna coil ABCR 

L.1 
S-16842 

R.F. Grid coil ABCD 

L3 R.F. Plate coil ABCD 

L4 
S- I6857 

Converter Grid coil ASCII 

L5 
S- I6843 

R.F. Antenna coil ABCD 

L6 R.F. Grid coil ABCD 

L7 
S- I6858 

R.F. Plate coil ABCD 

LS Converter grid coil ABCD 

L9 
S- I6844 

R.F. Antenne coal ABCD 

LIO R.F. Grid coil ABCD 

LI I 
S- I6859 

R.F. Plate coil ABCD 

1.12 Cony eeeee grid roil ABCD 

LI) 
S 16845 

R.F. Antenna coil ABCD 

LI4 R.F. Grid coil ABCD 

LIS 
S-16860 

R.F. Plate coil ABCD 

L16 Cony eeeee grid coil ABLD 

Cl? 
S- I6846 

R.F. Antenna coil ABCD 

LIS R.F. Grid coil ABCD 

L19 
0 16861 

R.F. Plate Coil ABCD 

L20 Converter grid coil ABCD 

L2I S-16304 0 alator coil assembly ABCD 

L22 20-310 R.F. Antenna coil ABCD 

1.23 5.16847 S.F.Grid coil ABCD 

L24 ZO-312 R.E.Plate coil ABCD 

L25 20-319 Convertor grid coil ABCD 

L26 S- I6848 R.F. Grid coil ABCD 

L27 20-313 14.F. Plate coil ABCD 

L28 20-320 Conv eeeee Grid coil ABCD 

L.29 - 0-16305 Oscillator roil assembly ABCD 

L30 S- I6849 R.F. Grid coil ABCD 

LOI 20-314 R.F. Plate coil ABCD 

L32 20-321 Converter Grid roil ABCD 

L.33 S-16306 Oscillator coil assembly ABCD 

L34 S-16850 R.F. Grid coil ABCD 

L35 20-315 R.F. Plate coil ABCD 

L36 20-322 Converter Grid coil ABCD 

L37 S-16307 Oscillator coil as ernbly ABCD 

L38 S.1685I R.F. Grid coil ABCD 

L39 20-316 R.F. Plate coil ABCD 

L40 20-323 Converter Grid coil ABCD 

L4I S-16308 Oscillator coil as embly ÁBCD 

L42 5-16852 R.F. Grid coil ABCD 

L43 20-317 S.F. Plate coil ABCD 

L44 20-324 Converter Grid roil ABCD 

L45 S-16309 Oscillator coil assembly ABCD 

L46 20 311 R F Antenna coil ABCD 

L47 0-16853 R.F. Grid coil ABCD 

L48 20-318 R.F. Plate coil ABCD 

L49 20-325 Con eeeeee Grid coil ABCD 

L50 S-16310 Oscillator roll assembly ABCD 

1.61 S-17104 Converter plate coil ABCD 

L92 S-16265 Oscillator coil assembly ABCD 

L53 S-16501 Trap roil notorobly ABCD 

L54 S-17504 Series detector peaking coil ABCD 

L55 S- I 5128 El - Choke roil assembly ABCD 

L.56 S- I6011 Shunt peaking roil ABCD 
L57 S-16738 Intercarrier sound I.F. coil ABCD 

L58 S- I6013 Quadrature coil assembly ABCD 

L59 95-1170 Filter choke A 
3.60 5-16855 Sinuid takeoff coil ABC 

L62 S- 17053 2nd Video shunt peaking coil ABC 

L.63 S-17116 4.5 MC. Video trap memblv AB 

L64 S- 17052 2nd Video series peaking coil ABC 

L65 S-17132 Picture coati» I roll A 

L66 is T1Z 1/1 V•rtical deflection coil A 

1-67 IN TI2 1/2 Vertical deflection coil A 

L68 IN T12 1/2 Rorie. deflection roil A 
L69 IN TI2 312 Boris deflection coil A 

1..70 IN TI3 1/2 Vertical deflection coil C 
L71 IN TI3 1/2 Vertical deflection roil C 

L72 IN T13 1/2 Boris riffle ti n roil C 

L73 IN T13 1/2 Herbs d II c ton coil C 

1.74 S- 17114 Mori.. o•cillator coil ABCD 

L75 S-17112 Width control A 

1. 76 S-17173 Width control 8CD 

L78 S.17176 Hone linearily control ABCD 

L79 S-17400 Pictur_p_sontrol coil BC 

80 95-1218 Filter choke BC 

CHASSIS 22H20, 23H22, 
23H22Z, 24H20, 24H21 
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-8i S-17230 Em. - PM. Focu• coil c 

-82 5-17173 Antenna coil merribly 113Ç' 

_83 S-17290 EM. - PM. Focus coil B 

,...84 S- I6984 Filament chok• ateernbly ABCD 

-85 S- 1750S Inv .t. plate peakina a••emblv ,ABC 
_86 IN 185 1/2 V•rtical deflection coil D 

(.87 IN T15 1/2 Vertical d•flection coil D 

L88 IN T15 1/2 Rorie. deflection coil D 

,,.89 IN T15 1/2 Mori, deflection coil D 

I 90 IN 119 1/2 V•rtical deflection coil B 

1.91 IN 119 1/2 V•rtictil deflection coil B 

I.,92 IN 119 I/2 I4oris. deflection coil a 

IN 119 I/2 Hertz. deflection coil B .93 

.94 95-1271 Filter cliok• D 

1 94 S-17861 EM-FM Focus coil D 

ra S- 17435 Hori...e. tran•foriner D 

117 95.1260 Power tran•former D 

116 S- 17233 Nonio. ...p it...former CB 

I15 95-1263 Deflection yoke BD 

is 14 S-17130 Nonio. •sreep transformer A 

r13 95-1246 Deflection yoke c 
r IZ 95-1241 Deflection yoke A 

Ill 95-1240 V•rtical output traneformar BC 

row 95-1239 V•rtical output transform. AD 

7 9 95-1245 Power transformer BC 

r 8 95-1242 Paw. tr•n•former A 

95-1247 Output traneforrner BC 
.A.7 

94-1210 Output tr.nafarmar AD „TS 

S-17613 51,16 Video 1 F traneformee ABCD ,I5 

j4 S-16605 486 Video I.F. transformer ABCD 

2 3 S-16604 Sod Yid. I.F. transform. ABCD 

; 2 5-16275 2.4 Video 1.F.traneforrn. ABCD 

2 1 S-16274 let Video 1.7. tr.sformer ABCD 

I / I 
"A" INDICATES CHASSIS 22H20 
"B" INDICATES CHASSIS 24H2l 
"C" INDICAT ES CHASSIS 24H20 
"D" INDICATES CHASSIS 23H22 

S, 

__.1 S•-4 

010 

Al 
MOTOR 

CI 

l 
130 MFD 

GR 

SI 

 kJ  
ELECTRO 
MAGNET 

W 

I  

1 

BLK 
I 

1 I 

II 

RED 

SI7266 
REMOTE CONTROL UNIT 

TERMINAL END 
VIEW OF SOCKET1 

PIN END VIEW 
OF PLUG 

TI 
• 

ca   

TRANS. 

W2 

-^ 

SI7267 
REMOTE CONTROL 

V lo 
I 6 B F5 

 _J PWR.AMP. 

Fig. 14 Schematic Diagram Remote Control Tuner. 
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Fig. 15 Channel Strips S-17100 Turret Tuner. 
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s)3P-1 

7111: -0 
C8 
re. C83 

IC)1. ¡•00, 
Bey 

O O 8,00 

T 9 ROO 
TEL 

EeerEL 

5L-YEL 105V.A,c,y• 

SL- BR II7V. 80,5i 

GR 

O 

GR - Y EL C. 

Lo 

0 

e 
RED 

ICZ•  

Bt. 

BO, 

O 

3500 
!ID% 

E 38AD 
ZO • 

l•FD. 

REY 

100 
510% 

C3800 
• 20 

mID 

V2I 

5 U4G 
LOO 

CHA SIS 22H20, 23H22 
23H22 Z, 21e20, 21 

ITEIA PART NO. DESCRIPTION 

A 1 141-130 27 V. A.G. MOTOR 

CI 22- 2252 130 MFD ELECTRO.40V.A.C. 

S 20- 332 ELECTRO-MAGNET 

S3 85 - 492 CONTROL SWITCH 

T 1 95 - 1255 TRANSFORMER 

WI S-17324 

52- 596 

CABLE ASSEMBLY 

CABLE & PLUG ASSEM. W2 

PI 
P2 

58 - 194 
78-901 

MINIATURE PLUG 
MINIATURE SOCKET 

• 

R 24 
130 
10% 

ROO 
8000 
510% 

C 315C DI 
20 
mrt). 

WI 

L. 

00ft % COD 

352+. 
V 22 

5 Y 3GT 

87, 

 I-1 •-••••,-, srfsr— 

I 
I 

1 1 1 1 RED 

I BL 

SL 

5.75^ 
5,70  

.1 eLK 

Fig. 16 Power Supply For 24H20-21 Chassis. 

9
 3
0
V
d
 A
I
 

o 

N 

John F. Rider 



_ _ r v I RECEévt. ',MEP TOC'HAWN'N"tt. 7 V 2 -!.5vOLTS AgE•SUPE 

C1.1 
)., 

- -r-RECEIVER T u.dr, v3 v 4 

6 C B 8 AC Be 6 C 4 I 6 A U 6 
R.. CONV. 0 SC. 1ST 1.F. 

OR 
90021 

2 5.'00 
.044 

0909 0 9000HORODOR0001:1090C030 

O 0800 0000000000000000000E0E0 

0909 013000E09000005000 000000 

SOLDER TERMINAL v,rw  

6SN7GT 
H.OSC .413i SC». 

6SN7GT 

6806GT 

6806GT 

6W6GT 

6CR6 

CC 

vv.,. 

S.V.V.. 
wOL COST U) 

r  - 

4-1 
POWER 

I ,ç'y' E7‘v 

C3640 

C 1•x.TueE 

470 

6.,./6 .20,7 

RUE 6,5 A 

3.0 WE «T. Ou 

e.u6 6.,N7CT 

REIN6 6 B46 
•LJ0 ,0 Sv...C.7.. 

ZOO ,C7111. 

7,8 • 

LJ 
M 

.t5.4 

R.F. 
SHELF 

C 666 

VI6 ALTERNATE 
6H6 

HOR. PHASE OCT. 

'o9 

JUNK T.C. 

?;141'45 

V5 

6 AU6 
2 ND i.F. 

VIIA VII B 

1 ZAU 7 
VIDEO AMP. 

V6 

6AU6 
3RD I.F. 

• 0 SOOARAD 

RSO 
33. 
2.0% 

V23 

16G P4 
PON TUBE 

• R22 
:303 

4 

C317 

•5 '‘O 

C 52 E 
1, 

1945 
1.0 

V7 
6 A U8 
4TH I.F. 

VI3 

68Ñ6 
SYNC.CLIP. 

C74 

V 7B 

te2 63N7GT 
HOR•DISCH. 

tR•3 
33A 
1.0IA 

V 8A 

Va 1 2 AT 7 
NOISE LIMITER 

INVERTER 

Re 
•rul, 

vIaA 

V2153N7GT 
A.G.C. AMR 

SUN,  LOw 
uSE• 

ZZ  
330m 
SOS 

4, VI4 

63 N 7GT 

Vea 

val 2 AT 7 
INTERCARRIER 
SOUND AMP. 

R93 
66000 
IS 510% 

V9 

6 BN6 
AUDIO DET. 

1•T I.F.STRIP 

VI5 MAIN CHASSIS 

OS N7GTA 
VERT.OSC. VERT. OUTPUT ewrI'N. 

A 

HOR.OUTPUT 

Rht TO% TERWINAL 

0, V23 PIA.TU« 
SOCKET. 

•70 

<1,.< 0 re 

R.1.2 
R5 • 220K 
4 0 1.0.3 

v zo 
1B3GT/8016 
HIGH VOLT. RECT. 

V19 

8W4G T 
DAMPER 

23,  

L 

L78 
OR. 

  C07  r ., T 

T GR 

TI 

•LL vOLT•cES mEASuRED IRON 
CHASSiS TO POoNTS INERC TEO. 

•LL VOLTAGES ARE D.C.UNLESS 
OTHERWISE SPECIFIER. 

ALL O.C.00CTAGCS TORE MEASURED 
WITH A vACUUN TUBE vOLTNIE TER 
nAv.NG MEGONAI INPUT RESISTANCE. 

ALL vOLTAGE WEASURE ...RS TOM 
WADE WITH NO SIGNAL PRESENT, 

ALL CONDENSER CAPACITY TOLERANCES 
t 20, UNLESS OTHERWISE SPEC/IMO, 

ALL COMPETAS ER VALUES IN W.CotorARAos 
UNLESS OTNERvosE SRECorIEO. 

OIL ELE Cr HOLY TIC C APAC 110ES 
"r-'-'rate:eg,T.v.'"'"^"“ OP 

"`"Sezrewurtzar:!CE 

re...3aziteteel,rlev.,reezu.,. 

ARROWS AT CONTROLS INDICATE 
CLOCKWISE ROTATION, 

SWITCH SI SHOWS IN POSITION 
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Fig. 17 Schematic Diagram 24H20 Chassis. 
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MODELS I:2)1/15R, H2/447R, H31477R, 
H3478E, Ch. 24H21 
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MODELS I-12226R, H2227R, h2227E, 
H2250R, H2255E, Ch. 22H20 
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NUMERICAL PARTS LIST 
MODELS. 112226E - H2226R & RQ - H22271 & EQ 
52227R & RQ - H22505 & RQ - )12255E & EQ 

CHASSIS 22H20 

MAIN CHASSIS 

Diag. Part 

No. No. Description  

12-1756 Pilot Light Ski. 
19-166 Coil Mtg. Clip (used 

on S-1714) 
19-175 Coil Mtg. Clip ( 1 ea. 

used on S- 17176-
S- 17112 S- I6855 3-17116) 

19-306 Coil Mtg. Clip (used 
on S- 17132) 

19-207 C.R. Tube Mtg. Clip 
C29 22-3 .01 lad. Ceramic (Disc) 

(2 used) 500V 
C27 22-4 .004 MM. Ceramic (Disc) 

(2 used) (or 22-1706) 500V 
C45 22-5 110 Mail. 500V 
C52 22-365 100 Mmfd. Mica (molded) 

500V 
C61 22-470 150 laimId. Mica (molded) 

500V 
C22 22-2216 500 MAP Cer. 500V 

500V 
C57 22-1138 470 )(mid Mica (molded) 

500V 
22-1645 330 Mmfd. Mica (molded) 

500V 
C44 22-1775 .047 bad. Lice (molded) 

(2 used) 400V 
C72 22-1777 0.1 14M. 200V 
C35 22-1782 .0047 Mid. (molded) 

(2 used) 000V 
C73 22-1810 0.1 Mid. 200V 

C64 22-1814 .0022 UM. (molded) 
(2 used) 600V 

C51 22-1841 . 1 MM. (molded) 1100V 
C82 22-1832 500 Mmfd. 301V 
C34 22-1642 4700 lisaf. 10% 330V 
C44 22-1843 .01 bed. 10% 600V 
C39 22-1844 .047 MM.( Molded) 600V 

(5 used) 
C58 22-1845 .0022 btfd. 600V 
C42 22-1846 . 01 Mfd. (molded) 400V 

C60 22-1849 .0047 Mid. 10% 600V 
C115 22-1851 .001 MM. (molded) 1000V 
C19 22-1876 47 Mmfd. Ceramic 500V 
C50 22-1810 .0012 Hid. (molded) 600V 
C63 22-30U 683 Mmfd (molded) 500V 
C67 22-3061 . 1 Mid. (molded) 400V 
C54 22-3071 .022 Mid. (molded) 200V 
C55 22-2078 .047 Mfd. 10% 600V 
C68 22-2098 . 47 Mid. ( molded) 200V 
C71 22-2112 .001 Mfd.Ceramic 500V 
C70 22-2120 500 Illmfd (molded) 10,000 

(Special) 
Elect. 15 )4M. 475V 15 Ilifd 
475V - 40 bed 50V 80 UM 

DO 300V 
C49 22-2128 .001 Mid. (molded) 

(2 used) 600V 
C56 22-2133 500 Mm! 10% 500V 
C4 22-2139 2 Mmf. 500V 
C64 22-2146 .47 btfd. 200V 
C24AA 22-2154 Elect. 10 MM. 250V 
C79 22-2159 .33 Mid. 200V 
C53 22-2162 130 Mmfd - Mica 500V 
C59 22-2163 1000 binald - Mica 500V 
C47 22-2162 . 15 Mid. 200V 
C74 22-2168 33 Mmfd Ceramic 500V 
C37AD Elect. 20 Kid. 475V - 40 UM. 
BD-CD 22-2223 300V - 80 Mid. 25V - 100 141d 
DD 50V 
CUAD Elect. 20 Mid. 200V - 20 Mid. 
BD-CD 22-2224 450V - 40 Mid. 450V - 20 Mid 
DD 25V 
C78AA 22-2225 20 MM. Electro 300V 

C75AB 22_2232 20 Mfd. Electro 300V 
C75BB 15 14M. Electro 475V 
C40 22-2233 20 Mmfd Ceramic 500V 

(2 used) 
C41 22-2234 100 111mfd - Ceramic500V 
C8I 22-2244 . 47 MM. 200V 
COO 22-2245 .062 Mfd. 10% 600V 
C43 22-2248 .0033 MM. 10% 600V 
C69 22-2261 . 15 Mid. 400V 

C36AD 
BH-0) 22-2122 

Mae. Part 
No. No. Description  

C41 22-2264 .015 bad 600V 
34-163 Turret Drive Gear 
32-591 Insulated Shielded Lead 
54-139 3/1-32x9/16' Hex Pal-

ma (7 used on controls) 
57-1675 Shaft Retaining Plate 
58-188 Two Prong Plug 
S8-191 Nine Prong Adapter Plug 

R311 63-943 4700 Ohm 1W 10% Ins. 
Res. (2 used) 

R63 43-957 331 ohm 1W 10% Ins. Rea. 

R79 
R66 

R54 

528 
R64 
R85 
R59 

R3I 
567 
R91 
R90 
529 
524 
1136 
R21 

560 

»4 
R33 
535 
R80 
R61 

R68 
R-34 

63-1045 15K Ohm 1W 10% Ins. Res. 
63-1160 561 Ohm 1W 10% Ins. Rea. 

(2 used) 
63-1449 470 Ohm 20% 1W 
63-1571 6300 Ohm 2W 10% Ins.Res. 
63-1578 150 Ohm 2V 2()% Ins. Res. 
63-1620 1800 Ciam 10% 6W 
63-1674 Vertical Linearity Control 
63-1675 25K Rohs. Dr. Control 

63-1744 100 Ohm lew 20% Ins.Res. 
63-1751 150 Ohm 1/2W 20% Ins. Res. 
63-1754 180 Ohm 1/201 10% Ins.Res. 
63-1758 220 Ohm 1/2W 20% Ins.Res. 
63-1761 270 Ohm 1/2,4 10% Ins.Res. 
63-1764 330 Ohm 1/2W 10% Ins. Res. 
83-1768 390 Ohm 1/21 10% Ins. Res. 
63-1771 470 Ohm 1/2W 10% Ins.Res. 

63-1775 560 Ohm 1/2i, 10% Ins. Res. 
(used on 95-1241 - 2 used) 

63-1778 680 Ohm 10% 1/2 
63-1782 820 Ohm 1/2 W 10% Ins.Res. 
63-1806 3300 Ohm 1/2W 10% Ins.Res. 
63-1807 3300 Ohm 1/2V. 20% Ins. Res. 
63-1813 4700 Ohm 1/29 10% Ins.Res. 

(2 used) 
63-1826 10K Ohm I/2W 5% Ins. Res. 
63-1838 18K Ohm 1/21 10% Ins.Res. 

537 63-1841 22K Ohm I/2W 10% Ins. Res. 
(2 used) 

592 63-1844 27K Ohm 1/2W 5% insites. 
R39 63-1845 27K Ohm 1/2W 10% Ins.Res. 
589 63-1848 33K Ohm 1/2 A, 10% Ins.Res. 
R5 63-1855 47K Ohm 1/2 A( 10% Ins. 

Res. (3 used) 
547 63-1862 68K Ohm 1/2W 10% Ins.Res. 
556 63-1863 68K Ohm 1/2ve 20% Ins.Res. 
R46 63-1869 100K Ohm I/2W 10% Ins. 

Res. (4 used) 
825 63-1870 100K Ohm 1/2W 20% Ins.Res. 

(2 used) 
574 63-1876 150K Oiun 1/2W 10% Ins.Res. 
R42 63-1883 220K Ohm 1/2W 10% Ins.Res. 

(2 used) 
R49 63-1884 220K Ohm 1/2W 20% Ins.Res. 

(2 used) 
R22 63-1890 330K Ohm 1/2W 10% Ins.Res. 

(3 used) 
R44 63-1894 390K Ohm 1/2W 10% 

R48 63-1898 470K Ohm 1/2W 20% Ins.Res. 
(2 used) 

R64 63-1901 560K Ohm 1/2W 10% Ins.Res. 
R95 63-1904 680K Ohm 1/2W 10% 
R45 63-1911 1 Megohm 1/2W 10% Ins.Res. 

(4 used) 
1218 63-1912 1 Megohm I/2W 20% Ins.Res. 

(2 used) 
R72 63-1919 1.5 Megohm 1/2W 20% Ins.Res. 
R17 63-1926 2.2 Megohm 1/2W 20% Ins.Res. 

(2 used) 
557 63-1975 12K Ohm 1W 10% Ins.Res. 
520 63-1982 100K Ohm 2W 10% Ins.Res. 
R82 63-1983 47 Ohm 2W 20% Ins.Res. 
R78 63-2017 4000 Ohm 5W 10% 

527 63-2022 10K Ohm W. W. 5W 10% 

R26 63-2023 Ins. 3500R es.Ohm W. W. 10V/ 10% 

Ins. Res. 
519 63-Z050 Bias Contro: 
R77 63-2099 20K Focus Control 
R30 ,3-2077 400 Ohm W.W. 5W 10% 

Ins. Res. 

R76AB 63_2103 200 Ohm 10%3W 
R76BB 200 Ohm 10% 3W 
555 63-2110 Vertical Size Control 

Diag. Part 
No. No. Description 

584 
540 
532 
R43 
R52 
569 

R70 

R81 
R83 
575 
R53 
R73 
571 
R50 
551 
R58 

Si 
Al 

L59 
T6 
T 10 
T12 
TO 
PLI 

63-2114 
63-2123 
63-2125 
63-2128 
63-2127 
63-2128 

2.2 Ohm 1/2W 10% Ins.Res. 
Contrast Control 
Vol. Control L Switch 
Intensity Control 
Vertical Hold Control 
15K Ohm oi.m. 7W 10% 
Ins. Res. 

63-2129 1.2 Ohm W.W. 1/2W 10% 
Ins. Res. 
150 Ohm 5W 20% Ins.Res. 
I5K Ohm 10W 10% Ins.Res. 
100K Ohm IN 10% Ins.Res. 
500K Vertical Hold Control 
10K Ohm 2W 20% Ins.Res. 
4700 Ohm W.W. 4W 10% 
AGC Delay Control 

150K Ohm 2W 20% Ins.Res. 
Vertliold Range Cont. 
8-32x5/16' Slab Bd. Set. 
Hons. tiOld Control Shalt 
Nine Contact Socket 
Elect. Cond. Socket 
Octal Tube Socket 
Octal Tube Socket (5 used) 
Miniature Tube Socket 
Octal Tube Socket 
Two Contact Socket 
C.R. Tube Socket 
Novel Miniature Tube 
Socket 
Pilot Light Socket & Wire 
Miniature Tube Socket 
PM Focus Mtg. Spring 
(4 used) 

63-2134 
63-2135 
63-2137 
63-2140 
63-2145 
63-2150 
63-2153 
63-2151 
63-2159 
73-114 
76-1305 
78-580 
78-640 
78-709 
78-755 
78-807 
78-834 
78-840 
78-875 
78-876 

78-9C0 
78-908 
80-744 

80-802 Retaining Spring ( I ea. 
used on 149-100 - 149-101 

80-822 Dial Cord Tension Spring 
80-823 Shaft Guide Spring (used 

on S-17114) 
80-824 Tube Plate Connector 

Spring (2 used' 
80-838 C.R. Tube Retaining Sprg. 
83-1837 Anode Lead Support Strip 
85-488 Picture Control Switch 
87-1 Integrator Unit 
93-2 Brass Washer used on 

22-2154) 
93-525 Fibre Washer (2 used on 

78-709) 
93-961 Insulating Washer (Con-

trast control) 
93-971 Shell dupport Washer (hor-

izontal Sweet)) 
93-1057 Insulating Washer (Con-

trast Control) 
95-1170 Filter Choke 
95-1238 Audio Output Trans. 
95-1239 Vertical Output Trans. 
95-1241 Deflection Coll 
95-1242 Power Trans. 
100-67 Pilot Light 
112-88 Thumb Screw 18-32 
112-758 84-40:1/4 RHST (used on 

85-488) 
114-45 a8z3/8' Fiez.Hd. S.T. Screw 

(2 used on S-17076) 
114-201 08x5/16' ilex. Nd. S.T. 

Screw (22 used) 
114-310 18:5/16' Hex Washer Nd. 

S.T. (4 used) 
114-336 110x5/16' Hex.lid. S.T. 

(4 used on 95-1242) 
125-26 Rubber Grommet (2 used 

on 78-709) 

124-643 
134-21 

149-89 

Fire Shield 
Fuse 1/4 Amp. 
Iron Core (2 used on 
S- 168558 S-17116) 

149-98 Iron Core & Screw 
(used on S-17132) 
Iron Core & Spring 
(used on S-17113) 
Iron Core & Spring 
(used on S-17113) 
Iron Core & Screw 
(Used on S-17114) 

149-100 

149-101 

149-102 

Diag. Part 
No. No. De_screi 

188-131 Retaining Ring (used 
on S-17097) 

138-137 Retaining Ring (used 
on S-17262) 

196-145 Plastic Gasket 
196-152 C.R. Tube Support 

Gasket 
199-124 locus Coil Sleeve 
3-10020 PU Focus & Centering 

Ass,. 
S-17441 Beam Bender unit ail 16' 

including rectangular tubes. 

8-16207 Deflection Yoke Mtg. 
Brkt. Assy. 

8-16309 Wire and Eyelet Awry. 
L80 S-16855 Sound Trap Coil Assy. 
L44 6-17052 Ind Video Series Peak-

ing Coil Amy. 
IA12 3-17053 Ind Video Stunt Peak-

ing Coil Asay. 
3-17064 Video TF Strip Assy. 

(Complete) 
S-17076 Gasket Reinforcing Brkt 

Amy. 
3-17021 C.R. Tube Socket & Wire 

Amy. 
S-17084 Shaft-Geer & Coupling 

Amy. 
S- 17096 Dial Cord & Eyelet Assy. 

(Fine Tuning) 

317097 Brkt. Pulley & Gear Assy. 
S-17100 RF Shell & Turret Assy. 

S-17112 Hosts. Size Control Coil Assy. 
S-17113 Noria. Linearity & Site 

Control & Brkt. Assy. 

(Includes L75, L77) 
L74 3-17114 Boris. Osc. Coll Assy. 
L63 S- 17116 4.5 Mc Video TrapCo11 Assy. 

S-17121 Rectifier Mtg. Plate Assy. 
S-17127 Plug & Brkt Assy. 

1-14 S-17130 Hods. Sweep Trans. Assy. 
(or S-17265) 

L65 S-17132 Picture Control Coil Assy. 
L77 S-17176 Hosts. Linearity Control 

Coll Assy. 
S-17362 Indicator Drum & Shaft Assy. 
S-17377 Contrast Control Shaft & Bush-

ing Assy. 
S-17409 Insulator Strip & Terminal 

Assy. 
3-17425 Fine Tuning Est- Shaft & 

Coupling Bushing. 
S-17428 Anode Li ad 8. Wire Assy. 

S-17164 Beam Bender unit all 12' 
and 19' tubes. 
TUBES 

1X2 

I - 5U4G 
1 - 5Y3GT 
1 - 8AL5 
I - 610'5 
I - 613N6 

1 - 6BQ6GT 
2 - 63N7GT 
1 - 6W4GT 

1 - 12AU7 
1 - 6BL7GT 
1 - 12UP4B 

TURRET TUNER ASSEMBLY 

6-65 Ball Bearing 
C2 22-1879 Slug Tuned Trimmer Cond. 

(4 used) 

C6 22-1892 7 Mmfd. Ceramic 500V 
C 1 22-1894 8 Mmfd Ceramic 500V 
C3 22-1951 4.5 Mmfd Ceramic 500V 

22-2139 2.0 Mmfd Ceramic 500V 
C5 22-2205 21 Mmfd Ceramic 500V 
C7 22-2206 24 himfd Ceramic 500V 

46-779 Adjusting Wrench Knob 
and Set Screw 

58-263 Groove Pin 1/8' dia. 
z 1/4' lg. 

57-1428 Bearing Plate 
57-1876 Bearing Plate 
68-12 Adjusting Wrench 
73-114 8-32:5/16 Slab Bd. Set 

Screw (2 used on 315034) 
1b3-697 Adjusting Wrench Return 

aPr Ina 
94-734 Bearing Retaining Bushing 

114-201 08x5.16' Hex.Hd S.T. Scr*w 
(4 used on S15022) 

(lag. Part 
No No Description  

ST2 
ST3 
ST4 
STS 
ST6 
ST7 
ST8 
ST9 
ST10 
ST11 
ST12 
ST13 

184-14 Steel Ball 1/8" DU. (9 used) 
S-15022 Turret Cover Assy. 
S-15024 Gear & Bushing Assy. 
S-16882 Channel Strip Assy. * 2 
S-16863 Channel Strip Assy. 03 
3-18864 Channel Strip Assy. *4 
S-16865 Channel Strip Assy. 05 
3-16866 Channel Strip Assy. 08 
S-16867 Channel Strip Assy. 07 
S-16868 Channel Strip Assy. *8 
S-16869 Channel Strip Assy. 09 
S-16870 Channel Strip Assy. 010 
S-16871 Channel Strip Assy. 011 
S-16872 Channel Strip Assy. 012 
S-16873 Channel strip Assy. * 13 
S-17092 Turret Housing Assy. 
S-17098 Turret Tuner Assy. 

(Mechanical) 
S-17445 Bearing and Britt. Assy. 
S-17446 Turret Detent Spring Assy. 

RF SHELF ASSEMBLY 

19-166 Coil Mtg. Clip ( 1 ea. used 
on S-16265 & S- I6501) 

19-179 Coil Mtg. Clip ( used on 
S-17104) 

C19 22-1876 47 Mmfd Ceramic 500V 
C16 22-1891 2.5 Mrrild Ceramic 500V 
CIO 22-2050 5 Mmfd Ceramic 500V 
C20 22-2051 6 Mmfd Ceramic 500V 
C8-9-13 22-2093 Trimmer Cond. (3 

used) 
C21 22-2155 26 Mudd 500V 
C18 22-2204 20 Mmfd Ceramic 500V 
Cl? 22-2207 4.5 Mmld Ceramic 500V 
C22 22-2216 500 Mitifd Ceramic 500V 
Cil 22-2219 470 Mmfd Ceramic 

(4 used) 500V 
C15 22-2220 Trimmer Cond. 
C14 27-89 Silver Mica Disc. 
C12 27-82 Silver Mica Disc. 

54-293 Locknut ( I used on ea. 
22-2093) 

57-1689 Insulating Plate (Spark 
Plate) (2 used) 

R7 63-1702 10 Ohm 1/2W 10% Ins.Res. 
63-1785 1000 Ohm 1/2W 10% Ins.Res. 

112 63-1827 10K Ohm 1/2W 10% bis.Ftes. 
58 63-1835 15K Ohm 1/2W 20% Ins.Res. 

63-1855 47K Ohm 1/2W 10% Ins.Res. 
63-1869 100K Ohm 1/2W 10% Ins.Res. 

54 63-1933 3.3 Megohm 1/2W 20% Ins. 
Res. 

R3 63-1967 1500 Ohm IW 10% Ins.Res. 

69-11 6-32x 3/4' REMS Steel 
(1 used on ea. 22-2093) 

78-885 Miniature Tube Socket 
(molded) 

78-886 Miniature Tube Socket 

78-888 Miniature Tube Socket 

80-736 Shaft Tension Spring 
83-1570 Antenna Terminal Strip 
93-1053 Bakelite Washer 

112-768 Spark Plate Mtg. Screw 
126-622 Tube Shield 
126-638 RF Shelf Shield 
149-74 Iron Core (used on S-17173) 
149-75 ohnons-C1o62r6e58,1) Screw (used 

149-92 Iron Core (used on S-17104) 
149-97 Iron Core t, Screw (used on 

S- 1650I) 
L52 S-16265 Oscillator Coil Assy. 
L53 S- 1650I Trap Coil Assy. 

S-16651 Tuning Shalt 8i Cam Assy. 
S-17099 IF Shelf Assy. (Complete) 

L51 S-17104 Converter Plate Coil Assy. 
L82 S-17173 Antenna Coil Assy. 

S-17191 Shielded Cable Assy. 
S-17194 Tuning Shaft di Pulley Assy. 

ruBES 
2 - 6CB6 1 - 6C4 

S-17064 VIDEO I.F. ASSEMBLY 
(Also refer to S-17635 Parts List, 

Diag. Part 
No. Description  

19-209 Coil Mtg. Clips (5 used) 
C29 22-3 .01 Mfd. Ceramic (Disc) 

(4 used) 500V 
C27 22-4 .034 Mid. Ceramic (Disc) 

(2 used) (or 22-1706)500V 
C30 22-1761 50 Mmfd Ceramic 500V 
C72 22-1777 0.1 Mid. 200V 

C28 22-1874 7 MmIcL Ceramic 500V 
C31 22-2106 10 Mmfd Ceramic 500V 

C26 22-2143 470 14irdd Ceramic 
(4 used) 500V 

C22 22-2226 500 blzold Ceramic 
(4 used) 500V 

C25 22-2217 470 Mmfd Ceramic 500V 
C32 22-2218 .001 lifd Ceramic 500V 

54-271 116-3221/4" Hez. Pal-
nut Inverted Type (2 
uSed on IS. 

63-1571 6800 Ohm 2W 10% Ins.Res. 

RI2 63-1743 100 Ohm 1/2W 10% Ins.Res. 
(3 used) 

R91 63-1754 180 Ohm 1/2N 10% Ins.Res. 
63-1771 470 Ohm I/2W 10% Ins.Res. 

513 63-1772 470 Ohm 1/2W 20% Ins-Res. 
(6 used) 

R.33 63-1782 820 Ohm I/2W 10% las.Res. 
116 63-1785 1000 Ohm 1/2W 10% Ins.Res. 
1123 63-1799 2200 Ohm 1/2R 10% Ins.Res. 
R35 63-1806 3300 Ohm 1/2W 10% bas.Res. 
R61 63-1813 4700 Ohm 1/2W 10% Ins.Res. 
R11 63-1834 15K Ohm 1/2.1/ 10% Ins.Res. 

(4 used) 
R5 63-1855 47K Ohm 1/2W 10% Ins.Res. 
1116 63-1859 56K Ohm 1/2N 10% Ins.Res. 
1147 63-1882 68K Ohm 1/2W 10% Ins.Res. 
R49 63-1884 220K Ohm 1/2V 20% Ins.Res.. 
1222 63-1890 330K Ohm 1/21 10% Ins.Res... 
RI8 63-1912 1 Megohm 1/2N 20% Ins.Res.. 

78-905 Miniature Tube Socket (5 used) 
78-906 Miniature Tube Socket (9 

Contact) 
94-538 Tuning Slug Insert ( 1 ea. 

used on S-16013 & S-16738) 
94-708 Tuning Slug Insert ( 1 ea. 

used on S-16275 - 3-16604 
S-16605 

94-742 Tuning Slug Insert ( 1 ea. 
used on S-16274 - S-17472 

103-1 Crystal Diode ( 1N64) 
125-69 Rubber Grommet (2 used) 

149-71 Iron Core (used on S-16984) 
149-89 Iron Core (used on S-16738 

8. 3-16013) 
149-96 Iron Core (used on S- 16275 

- S-16604-05 - S-16274 
- S-17062 

L55 S- 15128 Grid Coil Assy. 

L56 S-160Il Shunt Peaking Coll Assy. 
L58 3-16013 Quadrature Coil Assy. 
Ti S-16274 1st Video IF Trans.Assy. 
T2 S-16275 2nd Video IF Trans. Assy. 
T3 3-16604 3rd Video IF Trans. Assy. 
T4 3-18805 4th Video IF Trans. Assy. 
L57 S-16738 Intercarrier Sound IF Coil 

Assy. 
L84 S-16984 Filament Choke Coil Assy. 

S-17064 Video IF Strip Assy. (Comgg 
L54 S-17504 Detector Peaking Coil Assy. 
T5 S-17472 5th Video IF Trans. Assy. 

S-17505 Inverter Plate Peaking Con 
Assy. 
TUBES 

No. 

4 - 6AU6 
1 - 8BN6 
1 - 12AT7 

CHASSIS 22H20, 23H22, 
23H22Z, 24H20, 24I21 
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Diag. Part 
No. No. Description 

MODELS: 112449E & EQ - 112437E & EQ - H2437R 
& RQ - H2438R & RQ - H2439R & RQ 

CHASSIS 24H20 
MAIN CHASSIS 

cra 

C27 

C52 

C61 

C57 

C72 
C35 
C73 
C64 
C82 

C51 
C44 
C19 

C58 
C62 
Cf10 
C65 
CI9 
C-63 
C67 
C54 
C5S 

22-1845 
22-1846 
22-1849 
22-1851 
22-1876 
22-2034 
22-2061 
22-2071 
22-2078 

C71 22-2112 
C36AD 22-2122 
BD-CD 
DD 

C49 
C24AA 
C79 
C53 
C59 
C74 
C22 
C37AD 
BD-CD-
DD 
C'78AA 22-2225 
C75AB 22-2232 
C75BB 
C40 22-2233 

12-1736 Pilot Light Brkt. 
15-98 Socket Cap (useci on 

S-17140) 
19-166 Coil Mtg. Clip (used 

on S-17114) 
19-175 Coil Mtg. Clip (4 used) 
19-206 Coil Mtg. Clip (used 

on S-17400) 
19-207 C.R. Tube Mtg. Clip 
22-3 .01 Mfd. Ceramic (Disc) 

(2 used) 500V 
22-4 .004 MM. Ceramic 

(Disc) (2 used) 
(or 22-1706) 500V 

22-365 100 Mmfd. Mica 
(molded) 500 V 

22-470 160 Mmfd. Mica 
(molded) 500V 

22-1137 150 Mmfd Mica 500V 
22-1138 470 &Amid Mica 

(molded) 500V 
22-1645 330 Mmfd Mica 500V 
22-1777 . 1 MM. (2 used) 200V 
22-1782 .0047 Mfd.(molded)600V 
22-1810 . 1 Mid. 200V 
22-1814 .0022 bUd. 600V 
22-1832 500 Mmfd (molded) 

(Spec I al) 20.000V 
22-1841 . 1 Mfd. (molded) 600V 
22-1843 .01 Mid. (molded) 600V 
22-1844 .047 Md. (molded) 

(5 used) 600V 
.0022 MM. 600V 
.01 Mid. ( molded) 400V 
.0047 Mfd. (molded600V 
.001 MM. (molded) 1000V 
47 Mmfd Ceramic 500V 
680 Mmfd(molded) 500V 
.1 Mid. (molded) 400V 
.022 btfd.(molded) 200V 
.047 UM 600V 
.001 Mid Ceramic 500V 
Elect. 15'llfd. 475V 
15 lad 475V 40 Mid 
50V 80 Mfd 300V 

22-2128 .001 I.Ud (molded) 600V 
22-2154 Elect. 10 Mid 250V 
22-2159 . 33 Mid. ( molded) 200V 
22-2162 130 Mmfd Mica 500V 
22-2163 1000 Mmfd Mica 500V 
22-2168 33 Mmid Ceramic 500V 
22-2216 500 Mudd Ceramic500V 

Elect. 20 Mfd. 475V 40 Mid 
22-2223 300V 80 Mid. 25V 100 blicL 

SOV 
Elect. 20 Mid 300V 
Elect. 20 Mid 300V 
15 Mid. 475V 
20 Mmid Ceramic 
(2 used) 500V 

C41 22-2234 100 Mmfd Ceramic500V 
C81 22-2244 . 47 Mfd 200V 
C43 22-2248 .0033 Mid 600V 
C99 22-2261 . 15 Mid 400V 

24-554 Fire Shield Rear Cover 
52-591 Insulated Shielded Lead 
52-592 Insulated Shielded Lead 
54-139 3/8-32x9/16' Hex Pal-

nut (8 used to mt. controls) 
57-1675 Shaft Retaining Plate 

(used on 76-604) 
58-191 Nine Prong Adapter Plug 

R63 63-957 33K Ohm 1W 10% Ins.Res. 
R79 63-1065 15K Ohm IW 10e'• 1ns.Res. 

83-1201 1800 Ohm W.N. 3W 10% Ins.Res. 
R54 63-1449 470 Ohm W.W. 1W 20% 

Ins. Res. 
63-1565 4700 Ohm IW 20% Ins.Res. 

(2 used) 
R59 63-1674 Vertical Linearity Control 
R50 63-1675 Horiz. Drive Control 
R12 63-1743 100 Ohm 1/2W 10% Ins.Res. 

(3 used) 

Diag. Part 
No. No. Description 

R3I 63-1744 
R67 63-1751 

R36 63-1768 
R21 83-1771 

100 Ohm 1/2W 20% Ins.Res. 
150 Ohm 1/2W 20% Ins.Res. 
(2 used) 
390 Ohm 1/2V 10% Ins.Res. 
470 Ohm I'2W 10% Ins.Res. 
(2 used) 

R60 63-1775 560 Ohm 1/2V. 10% Ins.Res. 
(used on 95-1246)(2 used) 

R33 63-1782 820 Ohm 1/2W 10% Ins.Res. 
R6 63-1785 1000 Ohm 1 /21) 10% Ins.Res. 
R35 63-1806 3300 Ohm 1 2W 10% Ins. Res. 

R80 63-1807 3300 Ohm 1/2W 20% Ins.Res. 
R61 63-1813 4700 Ohm 1/2W 10% Ins.Res. 

(3 used) 
R62 63-1826 10K 1'2W 5% Ins.Res. 
R11 63-1834 15K Ohm 1/2W 10% Ins.Res. 
R34 63-1838 18K Ohm I/2W 10% Ins.Res. 
R37 63-1841 22K Ohm 1/2 W 10% Ins. Res. 
R39 63-1845 27K Ohm 1/2.1/ 10% Ins. Res. 
R89 63-1848 33K Ohm 1'2W 10% Ins.Res. 
R5 63-1855 47K Ohm 1 2W 10% Ins.Res. 

(2 used) 
R47 63-1862 68K Ohm 1/2W 10% Ins.Res. 
R56 83-1863 68K Ohm 1/2W 20% Ins. Res, 
R46 63-1869 WOK Ohm I/2W 10% Ins. Res. 

(3 used) 
R25 63-1870 WOK Ohm 112V 20% Ins.Res. 

(3 used) 
R42 63-1883 220K Ohm 1/2W 10% Ins.Res. 

(3 used) 
.R49 63-1884 220K Ohm I/2W 20% Ins.Res. 

(2 used) 
R22 63-1890 330K Ohm I/2W 10% Ins.Res. 
R44 63-1894 390K Ohm 1 2N Ins.Res. 
R48 63-1898 470K Ohm I 2W 201 Ins.Res. 

(2 used) 
R64 63-1901 560K Ohm 1 29 101 Ins.Res. 
R45 63-1911 1 Megohm 1 2W 10'; Ins.Res. 

14 used) 
R18 63-1912 1 Megohm 1 2 V 205 Ins.Res. 
R72 63-1919 1.5 Megohm 1 2W 20. Ins.Res. 
R17 63-1926 2.2 Megohm 1,2 V 20'; Ins.Res. 
R4 1t3-1933 3.3 Megohm 1,2W 20: Ins.Res. 
R20 63-1982 100K Ohm 2V 10': Ins.Res. 

(2 used) 
R82 63-1983 47 Ohm 2W 20". Ins.Res. 
R78 63-2017 4000 Clint N.W. 5W 10-, 

Ins. Res. (2 used) 
R19 63-2050 Bias Control 
R77 63-2099 Focus Control 
R76AB 63-2103 400 Ohm W.W. (Center 
R76BB Tapped) 
R55 63-2110 Vertical Size Control 

R98 63-15E11 4.7 ohm I 2W 10 

R40 63-2123 Contrast Control 
R32 63-2125 Vol. Control & Switch 
R43 63-2126 IntensitY Control 

63-2130 150K Ohm 1W le Ins.Res. 
R81 63-2134 150E Ohm 5W 20'; Ins.Res. 
R83 63-2135 15E Ohm 10W Candolhm 
R75 63-2137 100K Ohm IV 10% Ins.Res. 
R53 63-2140 VerticalHold Control 

63-2153 AGC Control 
73-112 a8- 32x1/2' Slab. Hd. Set 

Screw (2 used un S-17093) 
e8- 32x5/16' Slab Hd. Set. Screw 

73-114 (2 used S-17083 and 4 used 
S- I6529) 

76-604 Fine Tuning Extension Shalt 
76-605 Horiz. Hold Control Shaft 
78-250 Elect. Cond. Soclet 
78-580 Nine Contact Socket 
78-706 Octal Socket 
78-709 Octal Tube Socket 
78-755 Octal Tube Socket (5 used) 
78-807 Miniature Tube Socket(2 used) 
78-834 Octal Tube Socket 
78-840 AC Socket 
78-875 CR Tube Socket 
78-876 Noval Miniature Tube Socket 
78-883 Nine Contact Socket 
78-900 Pilot Light Socket & ire 
80-744 Focus Mtg. Spring (4 used) 
80-802 Retaining Spring (1 ea. used 

on 149-100 & 149-101) 

80-822 Dial Cord Tension Spring 

80-823 Shaft Guide Spring 
80-824 Tube Plate Connector 

Spring (2 used) 

Part 
No. Descr iption 

80-825 C.R. Tube Retaining Spring 
83-1802 Fuse Mtg. Strip 
85-488 Picture Control Switch 
87-1 Integrator Unit 
93-2 Brass Washer (used on 

22-2154) 
93-525 Fibre Washer (2 used on 78-709) 
93-961 Insulating Washer (used on 

Contrast Control) 
93-971 Shell Support Washer 

(used on Horiz. Sweep) 
93-1057 Insulating Masher (used on 

Contrast Control) 
95-1240 Vertical Output Trans. 
95-1246 Deflection Coil 
100-67 Pilot Light 
112-88 Thumb Screw • 8-32 (De-

flection Coil) 
112-758 o4- 40x1/4' RHST (used 

on 85-488) 
114-45 .08x3/13' Hex Hd. S.T. Screw 

(2 used on S-17138) 
114-268 06x1/4" Hex. Hd. S.T. 

(2 used on 24,554) 

114-310 08x5/16" Hex. Washer Hd.S.T. 
18x5 16'• Hex Washer Hd. S.T. 

114-310 (4 used on Turret and 2 used 
Deft. Coil) 

125-26 Rubber Grommet )2 used on 
78-709) 

136-22 Fuse 1/4 Amp. 
149-89 Iron Core (1 ea. used on 

S-16855 di S-17116) 
149-98 Iron Core & Screw (used 

on S- 17400) 
149-100 Iron Core & Spring ( used on 

S- 17177) 
149-101 Iron Core & Spring (used on 

S-17177) 
149-102 Iron Core & Screw 

(used on S-17114) 
188-131 Retaining Ring (used 

on S-17097) 
188-137 Retaining Ring ( used 

on S- 17362) 
196-146 Plastic Gasket 
196-152 C.R. Tube Support Gasket 
199-124 Focus Coil Sleeve 
S-16855 Sound Trap Coil 
S- 17052 2nd Video Series Peaking 

Coil Assy. 
S- 17053 2nd Video Shunt Peaking 

Coil Assy. 
S-17064 Video IF Strip Assy. (Complete) 
S- 17083 Gear Bushing & Set Screw Assy. 
S- 17084 Shaft Gear & Coupling Assy. 
S- 17096 Dial Cord k Eyelet Assy. 

S- 17097 Bed- Pulley & Gear Assy. 
S- 17100 RF Shelf & Turret Assy. 

(Complete) 
S-17114 Horiz. Osc. Coil Assy. 
8-17116 4.5 Mc Video Trap Coll Assy. 
S- 17127 Plug 6 Bracket Assy. 
S- 17138 Gasket Reinforcing 

Brkt. Assy. 
S- 17140 Horizontal Sweep Tran.s-

former Assy. 
-l7174 Deflection Yoke Mtg. 

Brkt Assy. 
Horizontal Size Control Assy. 
Horiz. Linearity Control 
Coil Assy. 
Horiz. Size Control Horiz. 

S-17177 Linearity Control & Brkt. 
Assy. 

S- 17178 Fire Shield Assy. 
S-17179 Horiz. Sweep Trans. Mtg. 

Plate Assy. 
S-17185 C.R. Tube t Socket Assy. 
S- 17187 Insulator Strip & Terminal 

Assy. 
S-17230 Mechanical ing & 

Focus Assy. 
S-17362 Indicator Drun. .-haft 

Assy. 
S-17377 Contrast Control Shaft & 

Bushing Assy. 
S-17400 Picture Control Coil Assy. 
S- 17425 Fine Tuning Shalt ei Bush-

ing Assy. 

S- 17175 
S-17176 

© John F. Rider 

Part 
No. Description 

S-17429 Anode Lead :. Eyelet Assy. 
S-17461 Beam Bender Unit 

TUBES 
- 16GP4B 

1 - IB3GT 
1 - 6AI,5 
I - 6BN6 
2 - 613(36GT 

3 - 6SN7GT 
I - 6SN7GTA 
1 - 6W4GT 
1 - 12AU7 

S-17189 POWER SUPP 

22-2127 .001 Mid. (Molded) 600V 
Elect. 20 Mid. 200V - 20 Mfd 

22-2224 450V 40 Mfd. 450V 20 Mfd 
25V 

54-42 10-32x5 16x3,32 Hex. Nut 
Steel N.P. (4 used 95-1245) 

58-172 Nine Prong Plug 
63-1764 330 Ohm 1 2W' 10'; Ins.Res. 
63-1814 4700 Ohm 1.2W 20% 

Ins. Res. 
63-1997 6800 Ohm W.W. 2W 10% 

Ins. Res. 
63-2022 10K Ohm W.W. 5W 10% 

In... Res. 
63-2136 Candohm 
78-274 Elect. Cond. Socket 
78-755 Octal Tube Socket (2 used) 
78-810 Miniature Tube Socket 
93-127 . 10 Int. Shakeproof Lock-

washer (4 used on 95-1245) 
95-1218 Filter Choke 
95-1245 Power Transformer 
95-1247 Output Transformer 
114-43 10-32x3/8' Hex. SI Washer 

Hd. M. S. (4 used on 95-
1245) 

114-297 .6x1/4" Hex. Hd. SI.S.T. 
(2 used on 126-604) 

125-69 Rubber Grommet 
126-60d Heat Shield 
S- 17189 Power Supply (Complete) 
S-17195 Cable Assembly 

TUBES 

I - 6BF5 
I - 5U46 
1 - 5Y3GT 

6-17230 CENTERING & FOCUS ASSY• 

57-1548 
57-1549 
57-1684 
93-951 

Centering Plate 
Focusing Coil Mtg. Plate 
Magnet End Plate 
Spring Washer - Shake-
proof - Blued 

93-1006 .0359x.1561 Dx1/2" O.D. 
Steel 

93-1007 .0359x.1561 Dxl" O.D. 
Steel 

93-1009 spring V.asher - Blued 
114-48 06-32x1/4' Hex. Hd. SI. 

M.S. (2 used) 
S-17230 Mechanical Centering 

& Focus Assy. (Complete) 
S-17332 Focusing Coil Assy. 

S-17268 TV REMOTE CONTROL KIT 

6-68 
12-1783 
15-97 

16-663 
16-864 
19-214 

20-332 
22-2252 
34-213 
43-193 

46-897 
46-898 
52-596 

Ball Bearing (2 used) 
Latch Bracket 
Control Cap (used on 
S-17267) 
Packing Carton (S-17267) 
Packing Ca-ton (S-17288) 
Coupling Sleeve Retaining 
Clip (2 used) 
Magnet Coil 
Elect. 130 MM. 40V 
Worm Drive Gear 
Control Housing (used on 
S-17267) 
Push Knob- White 
Push Knob - Black 
Cable and Plug (used on 
S-17267) 
I6-32x1/4•13/32' He: 

Diag. Part 
No. No_ Description  

54-34 Nut (4 used on Elect. & 
Motor Mtg.) 

57-1681 Worm Latch Plate 
57-1683 Switch Mtg. Plate (used 

on S-17267) 
58-194 Three Prong Plug ( Part of 

52-596) 
72-3 .. 5x5/8" Flat Hd. W. S. 

Steel N.P. (2 used) 
73-136 e8- 32x1/2' Hex.Hd. al. 

Set Screw (2 used on S-17378) 
78-901 Three Contact Socket and 

Ring 
80-833 Knob Tension Spring 
80-834 Worm Latch Spring 
83-1817 Magnet Insulator Strip 
85-492 Push Switch (2 used S-17267) 
93-125 v6 Int. Shakeprf Lockwasher 

(1 used with ea. 54-34) 
93-1062 1/16x.169x.310 Bakelite 

Washer (used on 5-'7392) 
93-1064 .010x.169x1/2' Fishpaper 

Washer (used on S-17392) 
93-1066 Bearing Washer 
93-1067 Magnet Shading Washer 
93-1068 Worm Thrust Washer 
94-295 Mtg. Bushing (2 used on 

S- 17268) 

94-738 Bearing Bushing 
94-740 Motor Mtg. Bushing 

(4 used) 
95-1255 Step Down Trans. 
97-398 Worm Latch Stud 

(2 used) 
a8- 32x1/4' Hex.Hd. SI. 
M.S. Steel Shakeproof 
(3 used on S-17312 & 2 
used on 95-1255) 

113-24 .8-32x3 8' Hex.Hd. SI. 
M.S. ( Part of S-17392) 
a6- 32x1/4' Phill. MIMS 

113-40 Steel Shakeproof (2 used 
on S-17267) 
02-560/16' RIMS Steel 

113-41 Shakeproof (2 used on 
15-97 and Knobs) 
02-56x5/16' PhUt. Pais' 

113-42 lid. M.S. (Black Nickle) 
(used 2 on S-17267) 

114-199 06-3/16' Hex. Hd. SI. S.T. 
(used on 12-1783) 

114-358 .16x1/2' Hex. Bd. SI.S.T. 
(4 used on S-17268 Mtg.) 

125-17 Rubber Grommet (4 used) 
141-130 Drive Motor 
149-106 Magnet Core 
199-140 Coupling Sleeve 
202-849 Instruction Book 
3-17266 Remote Control Assy. 

(Complete) 
S-17267 Hand Control & Cable 

Assy. (Complete) 
S-17268 Remote Control & Hand 

Control & Cable Assy. (Comp.) 
S- 17211 Planetary Gear & Yoke Assy. 
S- 17312 Housii.g Si Bearing Bush-

ing Assy. 
S-17317 Drive Gear Assy. 

S-17324 Cable, Socket & Brkt 
Assy. 

S-17378 Output Gear & Set 
Screw .tssy. 

S-17392 Magnet & Brkt. Pssy. 

113-8 

ALL MODELS WITH SUFFIX LETTER -Q" ARE 
EQUIPPED WITH THE S-17268 REMOTE CON-
TROL ASSEMBLY AND UTILIZE THE FOLLOW-
ING ADDITIONAL PARTS: 

72-3 •5x5/8' Flat Hd 
Steel N.P. (2 used) 

94-295 Mounting Bushing (4 used) 
114-358 06x1/2' Hex.Hd. SI. S.T. 

(4 used) 
202-849 Instruction Book(Rernote 

Control) 
S-17266 Remote Control Assy. 
S-17267 Hand Control S Cable Assy. 

CHASSIS 22H20, 2,3H22, 
23H22Z, 2)4120, 24H21 

Diag. Part 
No. No. Description  

CABINET PARTS H2226E 

SPI 

11-106 Line Cord & Plug 9' lg. 
12-1797 Clamping Guide Britt. 

(Esc. Mtg.) 
14-1264E Cabinet for 112226E Table 

Model 
16-649 Packing Carton 
24-446 AC Line Cord Plug Cover 
24-555 Control Cover (use S-17497) 
46-833 Volume Control Knob 
46-885 Contrast Control Knob 
46-887 Horiz. Hold Knob 
48-889 Channel Selector Knob 
46-893 Brightness Control Knob 
46-895 Fine Tuning Knob 
46-896 Vertical Hold Knob 

49-679 Speaker 5-1/4' PM 
Zé 5093 Cone 

58-286 Cover Hinge Pin 
57-1481 Esc. Clamping Plate (3 

used) 
57-1670 Glass Retaining Plate 

(2 used) 
57-1672 Nameplate (use S-17497) 
57-1673 Escutcheon 
57-1678 Escutcheon (Vol. Control) 
57-1679 Escutcheon (Channel Selector) 
70-3 a5x1/2' RIMS Steel N.P. 

(2 used to mt. S-17306) 
16x5/8' Washer Rd Wood 

70-86 Screw St.Br. (5 used to mt. 
S-17333) 
..8x3/4' Phil!. Flt. Rd. Wood 

72-81 Screw St. Br.(4 used to mt. 
S-17307) 

74-58 Ventilating Screen 
78-787 . Two-Contact Socket (used 

with 11-106) 
80-826 Grounding Spring 
80-828 Door Return Spring 
112-758 4-40x 1.,4' PAST Cad (8 

used on Esc. mt.) 

1/4-20x 1-3/8' Hex 
114-80 Washer Hd. M.S. (4 used 

chassis mtg.) 
114-341 16x3/8' Hex. Rd S.T. 

(used on 80-826) 
114-353 *6x1/4' Hex.Hd S.T. Cad. 

(4 used on Esc. Mtg.) 
192-136 Protective Glass 
196-148 Glass Gasket 
196-160 Rubber Gasket 
202-829 Instruction Book 
S-17306 Antenna Terminal & 

Wire Assy. 
S-17307 Cabinet Antenna Assy. 

(Complete) 
S-17333 Cabinet Back pssy. 

(Complete) 
S- 17497 Cover and Nameplate Assy. 

CABINET PARTS H2226R & RQ 

Model H2226R is the same as H2226E except 
for the following: 

OMIT: 

ADD: 

14-1264E Cabinet for H2226E Table 
Model 

46-833 IASI. Control Knob 
46-889 Channel Selector Knob 

14-1264R .Cabinet for H2226R Table 
Model 

46-888 Channel Selector Knob 
46-890 Vol. CoMrol Knob. 



Pa& Part 
Na No. Description 

CABINET PARTS H2227E Si EQ 

11-106 Line Cord & Plug W lg. 
12-1797 Clamping Guide Brkt. 
14-1246E Cabinet for 112227E Table 

Model 

18-651 Packing Carton 
24-446 AC Line Cord Plug Cover 

24-555 Control Cover (use S-17497) 
46-833 Vol. Control Knob 

48-885 Contrast Control Knob 
46-887 Iforiz. Hold Knob 
48-889 Channel Selector Knob 
46-893 Brightness Control Knob 
44-895 Fine Tuning Knob 
46-896 Vertical Hold Knob 
49-679 5-1/4' PM Speaker 

2C5093 Cone 
56-286 Cover Hinge Pin 
57-1481 Esc. Clamping Plate (3 

used) 
57-1670 Glass Retaining Plate 
57-1672 Nameplate (use S-17497) 
57-1673 Escutcheon 
57-1678 Esc. ( Vol. Control) 
57-1679 Esc. (Channel Selector) 
70-3 fi5x1/2' HEWS Steel N.P. 

(2 used to mt. S-17306) 
70-86 14:5/8' Washer Hd. Wood 

Screw St.Br.(5 used to mt. 
3-17347) 
08:3/4 Plull. Flt. Hd. Wood 

72-81 Screw St. Br. (4 used to mt. 
S-17307) 

74-58 Ventilating Screen 
78-787 Two Contact Socket 
80-826 Grounding Spring. 
80-828 Door Return Sprng 
112-758 4-40:1/4' RIM Cad. (8 

used on Esc. mtg) 
1/4-20x1-3/8' Hex. Washer 

114-80 Hd. M. S. (4 used chassis 
Mtg.) 

114-341 •11x3/8' Hex. Hd. 1.T. Cad. 
(used on 80-826) 

114-353 06:1/4' Hex.Hd. S.T. Cad. 
(used 4 on Esc. Mtg.) 

192-136 ProtecHve Glass 

196-148 
196-160 
202-829 
S-17306 

S- 17307 
S-17347 

S-17497 

Glass Gasket 
Rubber Gasket 
Instruction Book 
Antenna Terminal 
& Wire Assy. 
Cabinet Antenna Assy. 
Cabinet Back Assy. 
(Complete) 
Cover Si Nameplate Assy. 

CABINET PARTS H2227R Si RQ 

Model H2227R la the same as 112227E except 
for the following: 

ObUT: 

ADD: 

14-1266E Cabinet for H2227E 
Table Model 

48-833 Volume Control Knob 
48-489 Channel Selector Knob 

14-1266R Cabinet for H2227R 
Table Model 

46-888 Channel Selector Knob 
46-890 Vol. Control Knob 

CABINET PARTS H2250H Si RQ 

11-106 Line Cord & Plug 9' lg. 
12-1797 Clamping Guide Brkt. 

(2 used) 
14-1260R Cabinet for F12250H 

16-640 
24-446 
24-555 
46-885 
46-887 
46-888 

Packing Carton 
AC Line Cord Plug Cover 
Control Cover (use S-17497) 
Contrast Control Knob 
Horizontal Hold Knob 
Channel Selector Knob 

John F. Rider 

pis«. 
No. 

Part 
No. Description 

46-890 
46-893 
46-895 
46-896 

SPI 49-649 

Volume Control Knob 
Brightness Control Knob 
Fine Tuning Knob 
Vertical Hold Knob 
10' PM Speaker 
ZC10161 Cone 

56-286 Cover Hinge Pin 
57-1481 Esc. Clamping Plate 

(3 used) 
57-1670 Glass Retaining Plate 
57-1672 Nameplate (use S-17497) 
57-1673 Escutcheon 
57-1678 Escutcheon (Vol. Control) 
57-1679 Escutcheon (Channel 

Selector) 
70-3 li5x1/2' RHWS Steel N.P. 

(2 used to mt. S-17305) 
itlx5/8' Rasher Nd. Wood 

70-86 Screw St.Br. (5 used on 
Esc. Mtg.) 
18x3/4' Pttlll. Flt. Hd. 

72-81 Wood Screw St. Br. (5 used 
on Esc. mtg.) 

74-58 Ventilating Screen 
78-787 Two Contact Socket 
80-826 Grounding Spring 
80-828 Door Return Spring 
112-758 4-40x1/4' FtHST Cad.(8 

used Esc. mtg.) 
114-80 1/4-20x1-3/8' Hex. Washer 

Hd. M.S. (4 used chassis Intel 
114-341 «3:3/8' Hex. Nd. RT. (used 

on 80-826) 
114-353 •6x1/4' Hex. Nd. S.T. (4 

used on Esc. Mtg.) 
165-9 Metal Glide (4 used) 
192-136 Protective Glass 
196-148 Glass Gasket 
196-160 Rubber Gasket 
202-829 Instruction Book 
S-17198 Cabinet Back Assy.(Comp.) 

5-17305 Antenna Terminal Si !ice 
Assy. 

S-17444 Cabinet Antenna Assy. 
(Complete) 

'47497 Cover Si Nameplate Assy. 
CABINET PARTS H2255E & F. (.4 

Model 112255E is the same as 112250R except 
for the following: 

OMIT: 

ADD: 

14-1260R Cabinet for H225OR Con-
sole Model 

16-640 Packing Carton 
46-888 Channel Selector Knob 
46-890 Vol. Control Knob 
165-9 Metal Glide (4 used) 

I4- 1256E Cabinet for H2255E Con-
sole Model 

16-635 Packing Carton 
46-833 Vol. Control Knob 
46-889 Channel Selector Knob 
165-13 Metal Glide (4 used) 

CABINET PARTS H2437E 

11-106 Lire Cord Si Plug - 9' lg. 
14-1258E Cabinet for H2437E Con-

sole Model. 
16-637 Packing Carton 
24-446 AC Line Cord Plug Cover 
40-89 Cabinet Door Hinge (2 

used; 
48-833 Volume Control Knob 
46-885 Contrast ControlKnob 
46-887 Horizontal Hold Knob 
46-889 Channel Selector Knob 
46-693 Brightness Control Knob 
46-895 Fine Tuning Knob 
49-649 10' PM Speaker 

ZC 10161 Cone 
56-286 Cover Hinge Pin 
57-1270 Strike Plate 
57-1481 Esc. Clamping Plate 

(3 used) 
57-1670 Glass Retaining Plate (4 

used) 

Msg. 
No. 

OMIT: 

ADD: 

Part 
No. Description 

57-1671 
57-1678 
57-1679 
70-3 

Escutcheon 
Esc. ( Vol. Control) 
Esc. (Channel Selector) 
eel/2' RHWS Steel 
(2 used to mt. S-17305) 

06x5/8" Washer Hd. 
70-86 Wood Screw Rat. Br. 

(4 used to mt. S- 17192) 
74-58 Ventilating Screen 
78-787 Two Contact Socket 
80-826 Grounding Spring 
80-828 Door Return Spring 
112-813 4-40x5/16' RUST (8 

used on Esc. mtg.) 
1/4-20x1-3/8' Hex. Wash-
er Hd. M.S. (4 ;zed to mt. 
chassis Si 2 used to mt. 
power supply.) 

114-201 08x5/16' Hex. Nd. SI. S.T. 
(used on power supply) 

114-313 08x1/2' Hex.Hd. S.T. 
(3 used un Est. Mtg.) 

114-341 06x3/8' Hex. Hd. S.T. 
(used on 80-826) 

156-33 Bullet Catch 
165-13 Metal Glide (4 used) 
168-57 Tack Bumper (2 used) 
192-137 Protective Glass 
196-149 Glass Gasket 
202-829 Instruction Book 
S- 17189 Power Supply (Complete) 
S-17192 Cabinet Back Assy. 
S-17305 Antenna Terminal Si Wire 

Assy. 
S-17444 Cabinet Antenna Assy. 

(Complete) 
S-17497 Cover Si Nameplate Assy. 

114-80 

CABINET PARTS H2437R 

Model H2437R is the same as H2437E 
except for the following: 

I4- 1258E Cabinet for H2437E 
Console Model 

40-89 Cabinet Door Hinge (2 
used) 

46-833 Volume Control Knob 
46-889 Channel Selector Knob 
57-1270 Strike Plate 
158-33 Bullet Catch 
166-57 Tack Bumper 

14-1258R Cabinet for H2437R Con-
sole Model 

40-90 Cabinet Door Hinge (2 
used) 

46-888 Channel Selector Knob 
48-890 Volume Control Knob 
57-1284 Strike Plate 
156-35 Bullet Catch 
166-55 Tack Bumper 

CABINET PARTS I:12438R 

11-106 Line Cord Si Plug - 9' lg. 
14-1259R Cabinet for H2438R Con-

sole Model 
16-638 Packing Carton 
24-446 AC Line Cord Plug Cover 

46-885 Contrast Control Knob 
46-887 Horizontal Hold Knob 
46-888 Channel Selector Knob 
46-890 Volume Control Knob 
46-893 Brightness Control Knob 
46-895 Fine Tuning Knob 
46-896 Vertical Hold Knob 
49-649 10" PM Speaker 

7C10161 Cone 
58-286 Cover Hinge Pin 

57-1481 Esc. Clamping Plate 
(3 used) 

57-1670 Glass Retaining Plate 
(4 used) 

57-1671 Escutcheon 
57-1678 Escutcheon ( Vol. Control) 
57-1679 Escutcheon (Channel 

Selector) 

Part 
No. Description  

70-3 05x1/2' RHWS Steel N.P. 
(2 used S-17305) 
0605/8' Washer Nd. Wood 

70-88 screw Slat. Br. (4 used 
on S-17192) 
0803/4 Phillips Flt. Hd. 

72-81 Wood Screw Stat. Br. 
(4 used on S- 17444) 

78-787 Two Contact Socket 
80-826 Grounding Spring 
80-828 Door Return Spring 
112-813 4-40x5/16" RUST Cad. 

(8 used on Esc. Mtg.) 
114-80 1/4-20x1-3/8' Hex Washer 

Hd. M.S. (4 used chassis 
mtg. (3 used pwr supply mtg.) 

114-201 08x5/16' Hex. Hd. SI. S.T. 
(used on Power Supply) 

114-313 0801/2' Hex.Hd. S.T. (3 
used on Esc. Mtg.) 

114-341 106x3/8' Hex. Hd. S.T. 
(used on 80-826) 

163-13 Metal Glide (4 used) 
192-137 Protective Glass 
196-149 Glass Gasket 
202-829 Instruction Book 
S-17189 Power Supply (Complete) 
S-17192 Cabinet Back Assy. (Com-

plete) 
S-17305 Antenna Terminal Si Wire 

Assy. 
S-17444 Cabinet Antenna Assy. 
S-17497 Cover 8L Nameplate Assy. 

CABINET PARTS H2439R 

11-106 Line Cord & Plug - 9' Ig. 
14 I257R Cabinet for H2439R 

console model 
16-634 Packing Carton 
24-446 AC Line Cord Plug Cover 
46-885 Contrast Control Knob 
46-887 Horizontal Hold Knob 
46-888 Channel Selector Knob 
46-890 Volume Control Knob 
46-893 Brightness Control Knob 
46-895 Fine Tuning Znob 
46-896 Vertical Hold Knob 
49-687 12' PM Speaker 

7C12161 Cone 
56-286 Cover Hingi Pin 
57-1284 Strike Plate (2 used) 

57-1481 Esc. Clamping Plate 
(3 used) 

57-1670 Glass Retaining Plate 
(4 used) 

57-1671 Escutcheon 
57-1679 Esc. (Volume Control) 
57-1679 Esc. (Channel Selector) 
70-3 *501/2' RIMS Steel N. P. 

(2 used on S-17305) 
06x5/8" Washer lid. Wood 

70-86 Screw St. Br. (4 used on 
S-17192) 

72-81 si8x3/4 Phil. Flt Hd Wood 
Screw (St.Br.) (4 used on 
S- I 144) 

74-58 Ventilating Screen 
78-787 Two Contact Socket 
80-826 Grounding Spring 
80-828 Door Return Spring 

4-40x5/16' RUST Cad 
112-813 (8 used on Esc. Mtg) 

1.4-2001-3/8" Hex. Washer 
114-80 Hd. M.S. (4 used chassis 

mtg. & 3 used pwr supply mtg.) 

114-201 

114-313 

114-341 

156-35 
165-13 
166-55 
192-137 

d8x5'16' Hex. Nd. Si. 
S.T. (used on Pwr. Supply) 
08x1/2" Hex.Hd. S.T. Cad. 
(3 used on ese. mtg.) 
96x3/8" Hex. Hd. S.T. 
Cad. (used on 80-826) 
Bullet Catch (2 used) 
Metal Glide (4 used) 
Tack Bumper (2 used) 
Protective Glass 

Part 
No. Description 

196-149 Glass Gasket 
202-829 Instruction Book 
S-17189 Power Supply Assy. 

(Complete) 
S-17192 Cabinet Back Assy. 

(Complete) 
S-17305 Antenna Terminal Si Wire 

Assy. 

S-17444 Cabinet Antenna Assy. 
(complete) 

S-17497 Cover Si Nameplate Assy. 
CABINET PARTS H2449E 

11 106 Line Cord & Plug - lg. 
14-1255E Cabinet for H2449E Con-

sole Cabinet. 
16-633 Packing Carton 
24-446 AC Line Cord Plug Cover 
46-833 Volume Control Knob 
46-885 Contrast Control Knob 
46-887 Horizontal Hold Knob 
46-009 Channel Selector Knob 
48-893 Brightness Control Knob 
46-895 Fine Tuning Knob 
46-896 Vertical Hold Knob 
49-687 12' PM Speaker 

ZC12161 Cone 
56-286 Cover Hinge Pin 
57-1481 Esc. Clamp. Plate (3 used) 
57-1670 Glass Retaining Plate 

(4 used) 

57-1671 Escutcheon 
57-1678 Esc. (Vol. Control) 
57-1679 Esc. (Channel Selector) 
70-3 05x1/2' HEWS Steel N.P. 

(2 used on S-17305) 
06x5/8' Washer /Id. Wood 

70-86 Screw St. Br. (4 used on 
S- 17192) 

70-160 08x1' Phill. RHWS (4 used 
on 138-39) 
080/4' Phill. Flt. 

72-81 Wood Screw St. Br. (4 
used on S-17444) 

74-58 Ventilating Screen 

78-787 Two Contact Socket 
80-826 Grounding Spring 
80-828 Door Return Spring 
112-813 4-40x5/16' RUST Cad. (8 

used on Esc. Mtg.) 
1/4-20x1-3/8' Hex. Washer 

114-80 Hd. M.S. (4 used on chassis 
mtg. & 3 used pwr. supply) 

114-201 013x5/16' Hex Nd St. S.T. 
(used on pwr supply) 

114-341 0603/8' Hex Hd. S.T. Cad. 
(used on 80-826) 

125-79 Rubber Grommet (4 used 
on 138-39) 

138-39 Cabinet Grille 
165-13 Metal Glide (4 used) 
192-137 Protective Glass 
196-149 Glass Gasket 
202-829 Instruction Book 
S- 17189 Power Supply Ass7. 

(complete) 
S- 17192 Cabinet Back Assy. 

(complete) 
S-17305 Antenna Terminal 15 

Wire Assy-
S- 17444 Cabinet Antenna Assy. 

(complete) 
S-17497 Cover Si Nameplate Assy. 
SPECIAL TEST EQUIPMENT FOR TV 

68-7 Alignment Wrench 
68-13 Alignment Tool 
68-14 Tuning Wand 

Adjustment Wrench for 
68-17 Master Oscillator and 

Sound Trap Adjustments 
Trap Adjustments on RF Shell 

68-18 18' Insulated Screwdriver for 
Hum and AGC adjustments 

68-19 Nylon Alignment Wrench 
95-1234 250 Watt Isolation Trans-

former 

• 

S-15349 Generator Test Unit 
3-15371 Coupling Ring 
3-15521 AC Test Cord for iV 

Chassis 
3-16427 Balance Transforms (Ant) 
3-15729 Balance Truudortner 

(Receiver) 
S-17203 Stop Attenuator 

PARTS SUPPLEMENT 
S- 17635 VIDEO IF. ASSEMBLY 

(Also refer to Parts List for S-17064 I.F. Assembly) 

The S- 1763s Video I.F. Assembly is interchangeable 
with the S-17064 units used in early production -81' 
series receivers. The new I.F. can be Identified by 
the oblong shaped can which houses the 5th 17 trans-
former. 

19-209 Coil Mtg. Clip 
C29 22-3 .01 Mid. Ceramic (Disc) 

(4 used) 500V 
C27 22-4 .004 Mid. Ceramic (Disc) 

(or 22-1706)(2 used) 500V 
C57 22-1138 470 Mid. Mica 

(molded) 500V 
C30 22-1761 50 Mmfd. Ceramic 500V 
C72 22-1777 0.1 Mfd. 200V 
C28 22-1874 7 Minfd. Ceramic 500V 
C31 22-2106 10 Mmfd. Ceramic 500V 
C26 22-2143 470 Mnild. Ceramic 

(4 used) 500V 
C22 22-2216 500 Mmfd. Ceramic 

(4 used) 500V 
C32 22-2218 . 001 Mid. Ceramic 500V 

54-271 *6-3201/4" Hex Palnut 
Inverted Type (2 used on 
each I.E.) 

56-292 Coll Insert Ret. Pin 
R99 63-1101 8200 ohm 2W 10% Ins. 
R9 63-1736 68 ohm 1/2W 10% Ins. 
RI2 63-1743 100 ohm 1/2W 10% Ins. 
RI 63-1750 150 ohm 1/2W 10% Ins. 
R91 63-1754 180 ohm 1/2W 10% Ins. 
R21 63-1771 470 ohm 1/2W 10% Ins. 
R13 63-1772 470 ohm 1/2W 20% 

(6 used) Ins. 
R33 63-1782 820 ohm 1/2W 10% Ins. 
R6 63-1785 1000 ohm I/2W 10% Ins. 
R23 63-1799 2200 ohm 1/2W 10% Ins. 
R81 63-1813 4700 ohm 1/2W 10% Ins, 
R5I 63-1820 6800 ohm 1/2W 101 Ins. 
R89 63-1848 33K ohm 1/2W 10% Ins. 
RIO 63-1849 33K ohm 1/2W 20% ins. 
R47 83-1862 68K ohm 1/2W 10% Ins. 
R49 63-1884 220K ohm 1/2W 20% Ins. 
R22 63-1890 330K ohm 1/2W 10% Ins. 
RI8 63-1912 I Megohm 1/2W 20% Ins. 
R93 63-1979 68K ohm 1W 10% Ins. 

78-876 Miniature Tube Socket 
(Nine Contact) 

78-905 Miniature Tube Socket 
(5 used) 

94-538 Tuning Slug Insert ( I ea. 
used on S-I6013 t, S-16738) 

94-706 Tuning Slug Insert (1 ea. . 
used on S-16275 - S-16604 
Si S-16605) 

94-742 Tuning Slug Insert (used 
on S- I6274) 

e4-7so Tuning Slug Insert (used 
on S-17613) 

A2 103-1 Crystal Diode ( 1N64) 
125-69 Rubber Grommet (2 used) 
126-661 Tube Shield 
149-71 Iron Core (used on S-16984) 
149-89 Iron Core (1 ea. used on 

S- I6738 Si S-16013) 
149-96 Iron Core ( 1 ea. used on 

S- I6274-75 - S-16604-05 
Si S-17614) 

L55 S- I5128 B. Choke Coil Assembly 
L56 S-16011 Shunt Peaking Coil Assy. 
L58 S-16013 Quadrature Coil Assy. 
T 1 S-16274 1st. Video I.F. Trans. Assy. 
T2 S-16275 2nd. Video I.F. Trans. Assy. 

CHASSIS 22H20, 23H22, 
23H22Z, 24H20, 24H21 LI
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Diag. Part 
No. Nu. Description 

T3 S-16604 3rd. Video I.F. Trans. Assy. 

T4 S-16605 4th. Video I.F. Trans. Assy. 
L57 3-16738 Intercarrier Sound I.F. 

Coil Assembly 
L84 S-16984 Filament Choke Coil Assy. 
L85 S-17505 Inverter Plate Peaking 

Coil Assembly 
T5 S-17614 5th Video I.F. Trans. Assy. 

S-17635 Video I.F. Strip Assy. 

(Complete) 

MODEL H3469E 4 EQ 113475R & RQ - 03287R & RQ 
(24H20 & 10H20) (24H20 & 10H20) (24H20 & 8H20) 

MODEL 113469E CABINET PARTS  

2-199 Cabinet Back ( Phono 
Section) 

11-106 Line Cord & Plug - 9 ft. lg. 
12-1797 ClampingGuide Brkt. 

(2 used on Esc. Mtg.) 
14-1263E Cabinet for 113469E Console 

Combination Model 

16-644 Packing Carton - Inner Pack 
16-645 Packing Carton - Outer Pack 
19-9 Cable Clip 
19-169 Record Changer Mtg. Clip 

(2 used) 

19-2i0 Loop Connector Clip 
(2 used) 

24-535 Line Cord Plug Cover 
46-833 Volume Control Knob 
46-876 Tuning Control Knob 
46-885 Contrast Control Knob 
46-887 Horizontal Hold Knob 
46-889 Channel Selector Knob 
46-893 Brightness Control Knob 
46-895 Fine Tuning Knob 
46-896 Vertical Hold Knob 
46-899 Band Switch Knob 
49-694 12' P.M. Speaker 

2C12161 Cone 4, Voice 
Coil 

56-286 Cover Hinge Pin 
57-1284 Strike Plate (2 used) 
57-1481 Escutcheon Clamping Plate 

(7 used) 
57-1666 Radio Dial Esc. 
57-1670 Glass Retaining Plate 

(2 used) 
57-1671 Television Esc. 
57-1678 Esc. ( Vol. Control) 
57-1679 Esc. (Channel Selector) 
70-86 x 5,1 Washer Hd. Wood 

Screw - St. Br. ( II used to 
mt. backs) 

72-81 .8 x 3/4" Phillips Flt. Hd. 
Wood Screw St. Br. (4 used 
to mt. S-16890) 

74-58 Ventilating Screen 
74-71 Ventilating Screen 
78-787 Two Contact Socket 

80-604 Hinge Spring (2 used) 
80-826 Grounding Spring 
80-828 Door Return Spring 
80-830 Record Changer Mtg. Spring 
93-168 Rubber Shoulder Washer 

(4 used) 
112-808 06 x 5/16 Phil). Rd. Hd. S.T. 

(4 used Mtg. Radio Esc.) 
112-809 Record Changer Mtg. Screw 

(3 used) 
112-813 4-40 x 5/16 R.H.S.T. (8 used 

to mt. TV esc.) 
114-201 08 x 5/16 Hex Hd. S. T. 

(used on pwr. supply) 
Chassis & 3 used mtg. pwr. 
supply) 

114-341 06 x 3/8 Hex Md. S.T. (used 
on 80-826) 

114-350 aRs 7/16" Hex Hd. SI. S. T. 
(4 used on Radio esc. mtg.) 

126-650 Heat Shield 
156-35 Bullet Catch (2 used) 
159-50 Plug Button (2 used) 
165-9 Metal Glide (2 used) 
165-14 Metal Glide (2 used) 
16S-57 Tack Bumper (2 used) 

Diag. Part 
No. No. Description 

188-54 Knob Clamping Ring (46-876) 
192-137 Protective Glass (TV) 
192-138 Dial Glass (Radio) 
196-149 Glass Gasket (TV) 
202-829 TV Instruction Book 
202-851 Radio-Phono Instruction Book. 
S- I4029 Variable Speed Record 

Changer 
S-15528 Low Impedance Loop Assy. 
S-15536 Record Changer Compt. Hinge 

Brkt. 4 Link Assy.(2 used) 
S- I5780 Cobra Tone Arm Cartridge 
S-1 1-419 Record Adapter Plug Si 

Envelope Assembly 

S- 16890 Cabine, Antenna Assy. 
(Complete) . 

S- 17005 Record Changer Mtg. 
Frame Assembly 

S-17167 Vol. Control Knob Assy. 
S-17189 Power Supply Assy. (Compl) 
S-17255 Radiorgan Cable Assy. 
S- 17264 Cabinet Back Assy. (Compl) 

(TV) 
S-17328 Loop Loading Coil Assy. 
S-17497 Cover 4 Nameplate Assy. 
S-17556 Antenna Terminal & Wire 

Assembly 

RADIORGAN ESCUTCHEON PARTS  

76-444 Radiorgan Knob Shaft 
114-297 .6 x 1/4 Hex Hd. SI. S.T. 

(2 ea. used on S-17252 t, 
S-17253) 

S- I4255 Radiorgan Mtg. Brkt. 
(2 used) 

S-17246 Radiorgan Knob & Eyelet 
Assy. ( Treble) 

S-17247 Radiorgan Knob t Eyelet 
Assy. ( Voice) 

S-17248 Radiorgan Knob & Eyelet 
Assy. ( Alto) 

S-17249 Radiorgan Knob t Eyelet 
Assy. ( Bass) 

S- 17250 Radiorgan Knob & Eyelet 
Assy. ( Lo- Bass) 

S- 1725I Radiorgan Knob & Eyelet 
Assy. ( Normal) 

S- 17252 Radiorgan Esc. & Knob 
Assy. ( R.H.) 

S-17253 Radiorgan Esc. & Knob 
Assy. L.H.) 

MODEL H3475R CABINET PARTS 

Model H3475R is the same as Model H3469E except 
the following: 

OMIT: 

2-199 Cabinet Back ( Phono Section) 
I4- 1263E Cabinet for H3469E Console 

Combination Model 
16-644 Packing Carton - Inner Pack 
16-645 Packing Carton - Outer Pack 
46-833 Vol. Control Knob 
46-889 Channel Selector Knob 
126-650 Heat Shield 
166-57 Tack Bumper (2 used) 

ADD: 

2-197 Cabinet Back ( Phono Section) 
14-1261R Cabinet for H3475R Console 

Combination 
16-642 Packing Carton - Inner Pack 
16-643 Packing Carton - Outer Pack 
46-888 Channel Selector Knob 
46-890 Vol. Control Knob 
126-649 Heat Shield 
166-55 Tack Bumper 

MODELS 183267 & H3267R CABINET PARTS 

2-209 Cabinet Back ( Phono Section) 
1I-106 Line Cord di Plug - 9 ft. lg. 

(TV Back) 

Part 
Description 

11-109 Line Cord & Plug - 3 ft. lg. 

(Radio Back) 
12-1797 Clamping Guide Brkt. (2 used 

on TV Esc. Mtg.) 
14-1271 Cabinet for H3267 Console 

Combination 
14-127IR Cabinet for H3267R Console 

Combination 

16-654 Packing Carton - Inner Pack 
16-655 Packing Carton - Outer Pack 
19-169 Record Changer Mtg. Clip 

(2 used) 
24-535 Line Cord Plug Cover 

46-873 Tone Control Knob 
48-876 Tuning Control Knob 
46-885 Contrast Control Knob 
46-887 Horizontal Hold Knob 
46-888 Channel Selector Knob 
46-890 Vol. Control Knob 
46-893 Brightness Control Knob 
46-895 Fine Tuning Knob 
46-896 Vertical Hold Knob 
46-899 Band Switch Knob 
49-694 12' P.M. Speaker 

ZCI2161 Cone 4. Voice 
Coil 

56-286 Cover Hinge Pin 
57,1284 Strike Plate (2 Used) 
57-1481 Er. Clamping Plate 
57-1658 Radio Dial Esc. 
57-1670 Glass Retaining Plate (TV) 
57-1671 Tel, vision Esc. 
57-1678 Esc. ( Vol. Control) 
57-1679 Esc. (Channel Selector) 
70-86 #6 x 5/8 Washer Hd.Wood 

Screw St. Br. ( 15 used to 
mt. backs) 

72-81 #8 x 3 '4" Phil'. Flt. Hd. 
Wood Screw St. Br. (4 used 
to mt. S-16890) 

74-58 Ventilating Screen 
74-75 Ventilating Screen 
78-787 Two Contact Socket (TV 

Bark) 
78-847 Two Contact Socket ( Radio 

Back) 
80-604 Hinge Spring ( 2 used) 
80-826 Ç0rounding Spring 
80-828 Door Return Spring 

80-830 Record Changer Mtg. 
Spring (4 used) 

93-1059 Felt Washer (used on 
46-873) 

97-293 Chassis Mtg. Insulating 
Stud (3 used) 

100-97 Pilot Light Bulb 

112-809 Record Changer Mtg. Screw 
(3 used) 

112-813 4-40 x 5/16" R.H.S.T. 
(8 used on TV Esc. Mtg.) 

114-80 1/4-20 x 1-3/8" Hex Hd. 
(4 used to mt. TV Chassis) 

(3 used to mt. Pwr. Supply) 
114-128 / 10 x 1-1/16" Hex Washer Hd. 

S.T. (3 used to mt. radio 
chassis) 

114-201 18 x 5/16 Hex Hd. S. T. 
(used on pwr. supply) 

114-341 16 x 3/8 Hex Hd. S. T. 
(used on 80-826) 

114-350 18 x 7/16" Hex Hd. SI. S. T. 
(4 used on Radio Esc. Mtg.) 

126-648 Heat Shield 
156-35 Bullet Catch (2 used) 
159-50 Plug Button (2 used) 
165-9 Metal Glide (2 used) 
165-14 Metal Glide (2 used) 
166-55 Tack Bumper (2 used) 
188-54 Knob Clamping Ring (46-876) 
192-137 Protective Glass (TV) 
192-138 Dial Glass (Radio) 
196-149 Glass Gasket (TV) 
202-829 Television Instruction Book 
202-850 Radio-Phono Instruction 

Book 

Diag. Part 
Di-script ion 

S- I4029 Variably Speed Record 
Changer 

S-15536 Record Changer Compt. Hinge 
Brkt. & Link Assy. (2 used) 

S- I5737 Socket Cap 4 Brkt. 
S-15780 Cobra Cartridge 

S-16419 Record Adapter Plug di 
Envelope Assembly 

S- I6890 Cabinet Antenna Assy. 
S-17005 Record Changer Mtg. Frame 

A..sembly 
S-17167 Vol. Control Knob 
S-17189 Power Supply Assembly 

(Complete) 
S-17218 Low Impedance Loop Assy. 

S-17264 Cabinet Back Assy. (TV) 

S-17328 Loop Loading Coil Assy. 
S- 17399 Cabinet Back Assy. (Radio) 
S-17497 Cuver it, Nameplate Assy. 
S- 17556 Antenna Terminal & Wire 

Assembly 

MODELS H2447R 4, RO - H3477R RQ 
H3478E & EO - H2445R & RO 

24H21 Main Chassis 

12-1756 Pilot Light Brkt. 
15-98 Socket Cap (used on 

S - 17140) 
19-166 Coil Mtg. Clip (used on 

S-171141 
19-175 Coil Mtg. Clip (4 used) 
19-206 Coil Mtg. Clip (used on 

S-17400) 
19-207 C.R. Tube Mtg. Clip 

C29 22-3 .01 Mfd. Ceramic (Disc) 
(2 used) 500V 

C27 22-4 . 004 Mfd. Ceramic ( Disc) 
(2 used)(or 22-1706) 500V 

C52 22-365 100 Mmfd. Mica ( Molded) 
500V 

C61 22-470 150 Mmfd. Mica 
(Molded) 500V 

C8.5 22-1137 150 Mn.fd. Mica 500V 
C57 22-1138 470 ?Amid. Mica 

(Molded) ( 2 used) 500V 
C84 22-1645 330 Mudd. Mica 500V 
C72 22-1777 0.1 Mfd. (2 used) 200V 
C35 22-1782 . 0047 Mfd. ( Molded) 600V 
C73 22-1810 . 1 Mfd. 200V 

C6% 22-1814 . 0022 Mid. 600V 
C82 22.1832 500 Mmfd. (Molded) 

(Special) 20,000 V 

C51 
C34 
C39 

C58 
C62 
C65 
C19 
C63 
C67 
C54 
C55 
C71 

C36AD 
C36BD 
C36CD 
C36DD 
C49 
C24 
C79 
C53 
C59 
C74 
C37AD 
C37BD 
C37CD 
C37DD 
C78 
C75AB 
C75BB 
C40 
C41 
CII 

22-1841 
22-1842 
22-1844 

22-1845 
22-1846 
22-1851 
22-1876 
22- 20 34 
22-2061 
22-2071 
22-2078 
22-2112 

.1 Mfd. ( Molded) 600V 

.0047 Mid 200V 

.047 Mid. ( Molded) 
(5 u,vd) 600V 
.0022 Mfd. 600V 
.01 Mid. ( Molded) 400V 
.001 Mfd. ( Molded) 1000V 
47 Mmfd. Ceramic 500V 
680 Mmfd. ( Molded) 500V 

mid. ( Molded) 400V 
.022 Mfd. ( Molded) 200V 
.047 Mid. 600V 
.001 Mid. Ceramic 500V 

15Mfd. Electro 
80 Mfd. Electro 

22-2122 40 Mid. Electro 

15 Mid. Electro 

22-2128 . 001 Mid. ( Molded) 
22-2154 Elect. 10 Mid. 
22-2159 . 33 Mfd. ( Molded) 
22-2162 130 Mmfd. Mica 
22-2163 1000 Mmfd. Mica 
22-2168 33 ?Amid. Ceramic 

40 Mfd. Electro 
80 Mfd. Electro 
100 Mfd. Electro 
20 Mfd. Electro 

22-2225 20 Mid. 

22-2232 20 Mid. Electro 300V 
15 Mfd. Electro 475V 

22-2233 20 Mmfd. Ceramic 500V 
22-2234 100 Mmfd. Ceramic 500V 
22-2244 . 47 Mid. 200V 

22-2223 

475V 
300V 
50V 

475V 

600V 
250V 
200V 
500V 
500V 
500V 
300V 
25V 
50V 
475V 
300V 

Diag. Part 
No. No Description 

C69 22-2261 . 15 Mfd. 400V 
C42 22-2264 .015 Mid. 600V 

24-554 Fire Shield Rear Cover 
52-591 Insulated Shieled Lead 
52-592 Insulated Shielded Lead 
54-139 3/8-32x9/16 Hex Palnut 

(8 used to mount controls) 

57-1675 Shnanl t-w Retaining Plate (used 
o  

58-188 Two Prong A-C Plug 
58-191 Nine Prong Adapter Plug 

R38 63-943 4700 ohm 1W 109 
(2 used) Ins. 

R63 63-957 33K ohm 1W 109 los. 
R79 63-1065 15K Ohm 1W 109 Ins. 
R54 63-1449 470 ohm 1W 20% Ins. 

WW 
R65 63-1675 Horizontal Drive Control 
R12 63-1743 100 ohm 1/2W 10% Ins. 
R3I 63-1744 100 ohm 1/2W 20% (3 used, 

Ins. 

R67 63-1751 150 ohm 1/2W 20% (2 used) 
Ins. 

R36 63-1768 390 ohm 1/2W 10% Ins. 

R21 63-1771 470 ohm 1/2W 105 Ins. 
(3 

R60 63-1775 560 ohm 1/2W 105 Ins. 
(2 used on 95-1246) 

R94 63-1778 680 ohm I/2W 10"; Ins. 
R33 63-1782 820 ohm 1/2W 105 Ins. 
186 63-1785 1000 ohm 1/2W Ins. 

(2 used) 
R35 63-1806 3300 ohm 1/2W 107 Ills. 

R80 63-1807 3300 ohm 1,2W 20 Ins. 
R6I 63-1813 4700 ohm 1/2W 10: Ins. 

2  

R62 63-1826 10K ohm 1/2W 5% Ins. 
R34 63-1838 18K ohm 1/2W 107 Ins. 

R37 63-1841 22K ohm 1/2W 107 Ins. 
1839 63-1845 27K ohm 1/2W 105 Ins. 
R89 63-1848 33K ohm li2W 10"i Ins. 
R5 63-1855 47K ohm I/2W le, Ins. 

(2 used) 
1847 63-1862 68K ohm 1/2W 10`", Ins. 
1856 63-1863 68K ohm I 2V. 205 Ins. 

R46 63-1869 (14 u00_Kedoh) e m 1/2W l Ins. 

1825 63-1870 100K ohm 1/2W 205 Ins. 
(3 used) 

R74 63-1876 150K ohm 1/2W 10"; Ins. 
R42 63-1883 220K ohm I/2W IC Ins. 

(3 used) 
R19 63-1884 220K ohm 1/2W 20: Ins. 

(2 used) 
R22 63-1890 330K ohm 1/2W 107, Ins. 
R48 63-1898 470K ohm I/2W 205 Ins. 

(2used) 
R95 63-1904 680K ohm 1/2W 10'; Ins. 
R45 63-1911 1 Megohm 112W 10; Ins. 

(4 used) 
R18 63-1912 1 Megohm 1/2W 20-. Ins. 
R72 63-1919 1.5 Megohm1/2W 20: Ins. 
R17 63-1926 2.2 Megohm1/2W 205 Ins. 

R4 63-1933 3.3 Megohm1/2W 20: Ins. 

R20 63-1982 (1(220 0uuKsseeoddh)) mwm,2.91 105 Ins. 

R82 63-1983 47 ohm 2W 20e; 
(or 63-2161) Ins. 

R78 63-2017 4000 ohm 5W Ins. 

R19 63-2050 Bias Control 
R77 63-2099 Focus Control 
R78 63-2103 400 ohm WW Resistor 

(Center Tapped) 
R55 63-2110 Vertical Size Control 
1884 63-2076 3.3 ohm 1/2W 20'", Ins. 
R40 63-2123 Contrast Control 
R32 63-2125 Volume Control & Switch 
R43 63-2126 Intensity Control 
R81 83-2134 150 ohm WW 5W 20% Ins. 
R75 63-2137 100K ohm 1W 10% Ins. 

R50 63-2153 A.G.C. Control 
R85 83-2171 1800 ohm 4V1 10% Ins. 

R41 63-2172 2K Vertical Linearity Control 
R53 63-2173 750K Vertical Hold Cootrol 
R83 63-2425 15K ohm 7W Candohm 

(or 63-2135) 

CHASSIS 221i2u, 23H22, 
23H22Z, 24H20, 24E21 

Part 
No. Description 

24H21 Main Chassis (cont'd.) 

73-114 8-32x5,15 slab Hd. Set Screw 
(2 used S-17083 & 4 used 
S- I6529) 

76-604 Fine Tuning Ext. Shaft 
76-605 Horiz. Hold Control Shaft 
78-250 Elect. Cond. Socket 
78-580 Nine Contact Socket 
78-706 Octal Socket 
78-709 Octal Tube Socket 
78-755 Octal Tube Socket ( 5 used) 
78-807 Miniature Tube Socket 

(2 used) 
78-834 Octal Tube Socket 
78-840 A.C. Socket 
78-875 C.R. Tube Socket 
78-876 Nova! Miniature Tube Socket 
78-883 Nine Contact Socket 
78-900 Pilot Light Socket & Wire 
80-744 Focus Mtg. Spring (4 used) 
80-802 Retaining Spring ( 1 ea. used 

on 149-100 8, 149-101) 
80-822 Dial Cord Tension Spring 
80-823 Shaft Guide Spring 

80-824 Tube Plate Connector 
Spring ( 2 used) 

80-825 C. R. Tube Retaining 
Spring 

80-843 Tension Spring 
80-846 Fine Tuning Limiting 

Spring 
83-1802 Fuse Mounting Strip 
85-488 Picture Control Switch 
93-2 Brass Washer (used on 

22-2154) 
93-525 Fibre Washer (2 used on 

78-709) 
93-961 Insulating Washer (used on 

Contrast Control) 
92-971 Shell Support Washer (used 

on Horiz. Sweep) 
92-1057 Insulating Washer (used on 

Contrast Control) 
95-1240 Vertical Output Trans. 
95-1267 Deflection Coil 
100-67 Pilot Light 
103-1 Crystal Diode 
Ila-88 Thumb Screw 68-32 

(Deflection Coil) 

112-758 04-40xI/4" R.H.S.T. (used 
on 85-488) 

114-45 08x3/8 Hex. Hd. S. T. (2 used 
on S-17289)(or 114-313) 

114-268 06x1/4 Hex Hd. S. T. (2 used 
on 24-554) 

114-310 08x5/16 Hex. Washer Hd. 
S. T. (4 used S-17100 & 2 
used on Dell. Coil Mtg.) 

125-26 Rubber Grommet (2 used on 
78-709) 

126-652 Pilot Light Shield 
136-22 Fuse 1/4 amp 
149-89 Iron Core (1 ea. used on 

S- I6855 di S-17116) 
149-99 Iron Core di Screw (used 

on S-17400) 

149-100 !con Core Si Spring 
(used on S-17177) 

149-101 Iron Core & Spring 
(used on S,17177) 

149-102 Iron Core 4, Screw 
(use S-17114) 

188-131 Retaining Ring (used on 
S- 17097) 

188-137 Retaining Ring (used on 
(S-17362) 

196-147 Plastic Gasket 
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Ding. Part 
No. No. Description 

24H21 Main Chassis (contd.) 

194-184 C.R. Tube Support Gasket 
199-124 Focus Coil Sleeve 
5-16855 Sound Trap Coil Assy. 
S-17052 2nd. Video Series 
S-17053 2nd Video Shunt Peaking 

Coll Assembly 
S-17064 Video I.F. Strip Assembly 
S-17083 Gear, Bushing à Set Screw 

Assembly 
S-17084 Shaft Gear & Cowling Assy. 
5-17096 Dial Cord 41 Eyelet Assy. 

(Fine Tuning) 
S-17097 Brkt. Pulley à Gear Assy. 
S-17100 R.F. Shell à Turret Assy. 

(Complete) 
L74 S-17114 Boric. Oscillator Coil 

Assy. 
5-171164.5 MC Video Trap Coil 

Assembly 
S- 17140 Boris. Sweep Trans. Assy. 

L78 8-17175 Boric. Slav Control Coil 
Assembly 

L78 S-17176 Boric. Linearity Control 
Coil Assembly 

S-17177 Horiz. Size & Linearity 
Control Coil é Etkt. Assy. 

S-17178 Fire Shield Assembly 
S-17179 Horiz. Sweep Trans. Mtg. 

Plate Assembly 
S-17185 C. R. 'rube Socket Assy. 
S-17221 Dell. Yoke Mtg. Brkt. Assy. 

5-17286 Insulator Strip & 
Terminal Assy. 

S-17289 Gasket Support Plate & 
Switch Brkt. Amy. 

S-17290 Mechanical Centering & 
Focus Assembly 

S-17291 A.C. Plug & Brkt. Assy. 
S- 17362 Indicator Drum & Shalt 

Assembly 
S-17377 Contrast Control Shalt à 

Bushing Assembly 
L79 S-17400 Picture Control Coil Assy. 

S-17425 Fine Tuning Shaft & Bushing 
Assembly 

S-17429 Anode Lead & Eyelet Assy. 
S- 17164 Beam Bender Unit 

TUBES 

1 - 19AP4B 3 - 6SN7GT 
1 - 1B3GT 1 - 6SN7GTA 
2 - 6BQ6CT 1 - 6W4GT 
1 - 6AL5 1 - 12AU7 
I - 6BN6 

For parts on S-17100 R.F. Shell & Turret Timer refer 
to 22H20 Chassis. 

Parts for the Video LF. Assembly are listed under 
Part Numbers S-17064 or S-17635. 

S-17290 MECHANICAL CENTERING & 
FOCUS ASSEMBLY 

57-1548 Centering Plate 
57-1549 Focusing Coil Mtg. Plate 
57-1684 Magnet End Plate 
93-951 SpringWasher - Shakeproof 

Blued 
93-1006 .0359z.156 LD.z1/2' O.D. 

Steel 
93-1007 . 0359z.156 LD.x1' O.D. 

Steel 

93-1009 Spring Washer - Shakeproof 
Blued 

114-48 46-32:1/4" Hez. Bd. SI. 
11.3. (2 used) 

S-17290 Mechanical Centering & 
Focus Assy. (Complete) 

3.17332 Focusing Coil Assembly 

CABINET PARTS FOR H2447R & RQ 

II- tO6 Line Cord & Plug 9 ft. lg. 

!Nag. 
No. 

Part 
No. Desci'iation 

CABINET PARTS FOR H2447R & RO (coned.) 

14-1262R Cabinet For 113447R & RQ 
Console Model 

16-646 Packing Carton 
24-446 A.C. Line Cord Plug Cover 
46-885 Contrast Control Knob 
46-887 Horizontal Hold Knob 
46-8811 Channel Selector Knob 
'441-890 Volume Control Knob 
46-893 Brightness Control Knob 
46-895 Fine Tuning Knob 
44-896 Vertical Hold Knob 
49-649 10" PM Speaker 

ZC- 10161 Cone 
56-286 Cover Hinge Pin 
57-1481 Esc. Clamping Plate (3 used) 
57-1670 Glass Retaining Plate 

(4 used) 
57-1674 Escutcheon 
57-1678 Esc. (Vol. Control) 
57-1679 Esc. (Channel Selector) 
70-3 05x1/2 R.H.W.S. Steel N.P. 

(2 used on S-17305) 
70-86 ettx5/8" Washer Hd. Wood 

Screw- St. Br. (5 used to mt. 
S-17303) 

72-3 . 5x5/43* Flt. Hd. W. S. Steel 
(2 used on RQ Model) 

72-81 (18x3/4 Phill. Flt. Hd. Wood 
Screw - St. Br. (4 used to 
Mt. S-17293) 

74-58 Ventilating Screen 

78-787 Two Contact 'locket 
80-826 Grounding Spring 
80-828 Door Return Spring 
94-295 Mounting Bushing (4 used 

on RQ Model 
118-813 4-40x5,16' R.H.S.T. Cad. 

(8 used on Esc. Mtg.) 
114-80 1/4-20x1-3,11" Hex Washer 

Hd. M.S. (4 used Chassis 
Mtg.)(3 used Pwr. Supply) 

114-201 (. 8x5,116" Hex Hd. SI. S.T. 
(used on Pwr. Supply) 

114-313 .13x1/2" Hex Hd. S. T. Cad. 
(3 used on Esc. Mtg.) 

114-341 0111x3/8 Hex Hd. S. T. Cad. 
(used on 80-826) 

114-358 06x1/2" Hex Rd. SI. S. T. 
(4 used on RO Models) 

165-13 Metal Glide (4 used) 
192-139 Protective Glass 
196-150 Glass Gasket 
202-829 Instruction Book 
202-849 Instruction Book (RQ Model) 
S-17189 Power Supply Assy. (Comp.) 
S-17266 Remote Control Assembly 
S-17267 Hand Control & Cable Assy. 
S-17293 Cabinet Antenna Assy. 
S-17303 Cabinet Back Assembly 
S-17305 Antenna Terminal & Wire 

Assembly 
S-17497 Cover & Nameplate Assy. 

CABINET PARTS FOR H2445R & RQ 

Model H2445R Ii RQ is the same as H2447R & RQ 
except the following: 

OMIT: 

14-1262R Cabinet for H2447R ti RQ 
Console Model 

16-646 Packing Carton 

ADD: 

14-1269R Cabinet for H2445R & RQ 
Console Model 

16-650 Packing Carton 
57-1284 Strike Plate (2 used) 
74-76 Ventilating Screen 
156-35 Bullet Catch 
166-55 Tack Bumper (2 used) 

Part 
No. Description 

CABINET PARTS FOR H3478E & EQ 

2-207 Cabinet Back ( Phono Sect.) 
11-106 Line Cord & Plug 9 ft. lg. 
14-1270E Cabinet for H3478E & EQ 

Console CombinationModel 
16-652 Packing Carton - Inner Pack 
18-653 Packing Carton - Outer Pack 
19-9 Cable Clip 
19-169 Record Changer Mtg. Clip 

(2 used) 
19-210 Loop Connector Clip (2 used) 
24-535 Line Cord Plug Cover 
46-833 Volume Control Knob 
46-876 Tuning Control Knob 
48-885 Contrast Control Knob 
46-887 Horiz. Control Knob 
46-889 Channel Selector Knob 
46-893 Brightness Control Knob 
46-895 Fine Tuning Knob 
46-896 Vertical Hold Knob 
46-899 Band Switch Knob 
49-694 12" PM Speaker 

2C12161 Cone & Voice 
Coil 

56-286 Cover Hinge Pin 

57-1270 Strike Plate (2 used) 
57-1481 Esc. Clamping Plate 

(7 used) 
57-1666 Radio Dial Esc. 
57-1670 Glass Retaining Plate 

(4 used) 
57-1674 TV Escutcheon 
57-1678 Esc. ( Vol. Control) 
57-1679 Esc. (Channel Selector) 
70-3 05x1/2" R.H.W.S. Steel N.P. 

(2 used 5-17305 & I used 
19-9) 

70-86 46x5/8 Washer Hd. Wood 
Screw - St. Br. Ill used to 
mt. Backs) 

72-3 05x5,'8' Flt. Hd. W. Steel 
N.P. (2 used on EQ Models) 

72-81 •13x3/4" Phill. Flt. Rd. Wood 
Screw - St. Br. (4 used on 
S-17293) 

74-58 Ventilating Screen 
74-71 Ventilating Screen 
78-787 Two Contact Socket 
80-604 Hinge Spring (2 used) 
80-826 Grounding Spring 
80-828 Door Return Spring 
80-830 Record Changer Mtg. Spring 

(4 used) 
93-168 Rubber Shoulder Washer 

(4 used) 
94-295 Mtg. Bushing (4 used on EQ 

Models) 
112-809 Record Changer Mtg. Screw 

(3 used) 
112-813 4-40x5,16" R.H.S.T. (8 used 

on TV Esc. Mtg.) 

114-80 1/4-20xI-3/8" Hex. Hd. 
M.S. (4 used Mtg. TV 
Chassis & 3 used Mtg. 
Pwr. Supply) 

114-201 vflx5/16 Hex. Hd. S. T. 
(used on Pwr. Supply) 

114-341 .60/8 Hex Hd. S. T. (used 
on 80-826) 

114-350 08x7/16" Hex. Rd. SI. S. T. 
(used on Radio Esc. Mtg.) 

114-354 Radio Chassis Mtg. Screw 
(4 used) 

114-358 *6x1/2" Hex Hd. SI. S. T. 
(4 used on EQ Models) 

126-653 Heat Shield 
156-33 Bullet Catch (2 used) 
159-50 Plug Button - Black Oxide 

(2 used) 
165-14 Metal Glide (2 used) 
166-57 Tack Bumper (2 used) 
188-54 Knob Clamping Ring (46-876) 
192-138 Dial Glass ( Radio) 
192-139 Protective Glass (TV) 
196-150 Glass Gasket (TV) 

Diag. Part 
No No. Description 

CABINET PARTS FOR H3478E 4 EQ (coned.) 

202-829 Instruction Book (TV) 
202-849 Instruction Book (EQ Model) 
202-851 Instruction Book (Radio-

Phono) 
S-14029 Variable Speed Record 

Changer 
S-15536 Record Changer Compt. Hinge 

Brkt. di Link Assy. (2 used) 
9-15780 Cobra Tone Arm Cartridge 
S-16419 Record Adapter Plug & 

Envelope Assembly 
S-17005 Record Changer Mtg. Frame 

Assembly 
S- 17167 Volume Control Knob Assy. 
S- 17189 Power Supply Assy. 

(Complete) 
S-17255 Radiorgan Cable Assy. 
5-17268 Remote Control Assy. 

(used on EQ Models) 
S-17267 Hand Control & Cable Assy. 

(used on EC) Models) 
S- 17293 Cabinet Antenna Assy. 
S-17305 Antenna Terminal & Wire 

Assembly 
S- 17325 Low Impedance Loop 

Assembly 
S- 17328 Loop Loading Coil Assy. 
S-17351 Cabinet Back (TV) 
S-17497 Cover & Nameplate Assy. 

RADIORGAN ESCUTCHEON PARTS 

76-444 Radiorgan Knob Shaft 
114-297 06x1/14 Hex. Hd. SI. S. T. 

(2 ea. used on S- 17252 & 
S- 17253) 

S-14255 Radiorgan Mtg. Brkt. Assy. 
(2 used) 

S-17246 Radiorgan Knob & Eyelet 
Assembly (Treble) 

S-17247 Radiorgan Knob & Eyelet 
Assembly (Voice) 

S-17248 Radiorgan Knob 11,, Eyelet 
Assembly (Alto) 

S- 17249 Radiorgan Knob & Eyelet 
Assembly ( Bass) 

S- 17250 Radiorgan Knob 81 Eyelet 
Assembly (Lo- Bass) 

S-17251 Radiorgan Knob & Eyelet 
Assembly (Normal) 

S- 17252 Radiorgan Esc. di Knob 
Assembly (R.H.) 

S-17253 Radiorgan Esc. & Knob 
Assembly ( L.H.) 

CABINET PARTS FOR H3477R di RQ 

Model H3477R t, RQ is the same as 143478E & EQ 
except the following: 

OMIT: 

2-207 Cabinet Back ( Phono 
Section) 

14-1270E Cabinet for H3478E & EQ 
Console Combination Model 

16-652 Packing Carton - Inner Pack 
16-653 Packing Carton - Outer Pack 
48-833 Volume Control Knob 
46-889 Channel Selector Knob 
57-1270 Strike Plate (2 used) 
156-33 Bullet Catch (2 used) 
186-57 Tack Bumper (2 used) 
S-17351 Cabinet Back Assy. (TV) 
ADD: 

2-201 Cabinet Back ( Phono 
Section) 

14-1267R Cabinet for H3477R & RQ 
Console Combination Model 

16-647 Packing Carton - Inner Pack 
16-648 Packing Carton - Outer Pack 
46-888 Channel Selector Knob 
46-890 Volume Control Knob 
57-1284 Strike Plate 

Ding. Part. 
No. No. Description 

CABINET PARTS H3477R & RO (coned.) 

158-35 Bullet Catch (2used) 
166-55 Tack Bumper (2 used) 
S-17308 Cabinet Back Assy. (TV) 

MODELS H2328RZ & RQZ - H2329RZ 
H2352RZ di RQZ - H2353EZ & EOZ - H2328EZ 

23H22Z Main Chassis 

12-1756 Pilot Light Brkt. 
15-99 Corona Cap 
19-166 Coil Mtg. Clip (used on 

19-175 Coil Mtg. Clip ( 1 ea. used on 
S-17176 - S-16855 - S-17116 
S-17175) 

C29 22-3 .01 bad. Ceramic (Disc) 
(2 used) 500V 

C27 22-4 .004 Mfd. Ceramic (Disc) 
(2 used) 500V 

C52 22-365 100 Mmfd. Mica ( Molded) 
500V 

C6I 22-470 150 Mmfd. Mica 
(Molded) 500V 

C85 22-1137 150 Mmfd. Mica 500V 
C57 22-1138 470 Mmfd. Mica 

500V 
C84 22-1645 3(M3OolMdemdf)d. Mica 500V 
C46 22-1775 .047 Mfd. (Molded) 400V 
C72 22-1777 0.1 !Md. 200V 
C35 22-1782 .0047 Mid. (Molded) 

(2 used) 600V 
C73 22-1810 0.1 Mfd. 200V 
C64 22-1814 .0022 Mfd. (2 used) 600V 
C51 22-1841 . 1 Mfd. (Molded) 600V 
C39 22-1844 .047 Mfd. (Molded) 

C58 22-1845 .(050 used) 600V d. 600V 
C62 22-1846 . 01 Mfd. (Molded) 400V 
C65 22-1851 . 001 Mfd. ( Molded) 1300V 
C19 22-1876 47 Mmfd. Ceramic 500V 
C50 22-1880 .0012 Mid. ( Molded) 600V 
C83 22-2034 680 Mmfd. 500V 
C67 22-2061 . 1 Mfd. (Molded) 400V 
C54 22-2071 .022 MM. (Molded) 200V 

C68 22-2098 . 47 Mfd. (Molded) 200V 
C71 22-2112 . 001 Ceramic 500V 
C70 22-2120 500 Mmfd. Special 

cC3366cE1DD (1M5oNildiedd. ) I0,000V 

80 Mfd. 300V 
C36AD 475V 

22-2122 
C36DD 14105 Mid.475°5 VV 

C49 22-2128 . 0027ulmseiMfddd.. (Molded) 

C66 22-2146 .(4  
C24AA 22-2154 Elect. 10 Mfd. 
C53 22-2162 130 Mmfd. Mica 
C59 22-2163 1000 ?druid. Mica 
C47 22-2166 . 15 Mid. 
C74 22-2168 33 Mmfd. Ceramic 
C37AD 40 Mfd. 
C37BD 8° 
C37CD 1001eftedd. 
C37DD 
C38AD 20 Mid. 

20 Mfd. 

C38BD 
202° MfMidd .. C38CD 
40 Mfd. CC4038DD 

22-2233 20 uMsemdf)d. Ceramic 
(2  

C41 22-2234 100 Mmfd. Ceramic 
C69 22-2261 . 15 Mid. 
C42 22-2264 .015 Mid. 

34-183 Turret Drive Gear 
52-591 Insulated Shielded Lead 
54-139 3/8-32x9/16 Hex 1Palnut 

(8 used on control) 
57-1675 Shaft Retaining Plate 
58-188 Two Prong Plug ( Part of 

ohm IW 10% Ins. 00 
59-191 SN(2-inlue7s1eP2dr7)o)ng Adapter Plug 

R38 63-943 47  

R63 63-957 33K ohm IW 10% Ins. 

22-2223 

22-2224 

600V 
200V 
250V 
500V 
500V 
200V 
500V 
300V 
25V 
50V 

475V 
450V 
200V 
25V 
450V 

500V 
500V 
400V 
600V 

Din. Part 
No. No. Description 

23H22Z Main Chassis (cont'd.) 

R96 63-970 47 ohm IW 10% Ins. 
(or 63-2093) 

R79 63-1065 15K ohm 1W 10% Ins. 
R28 63-1571 6800 ohm 2W 10% Ins. 
R98 63-1581 4.7 ohm 1/2W 10% Ins. 

R97 63-1620 1800 ohm 2W 10% Ins. 
(or 63-1691) 

R59 63-1674 Vertical Linearity Control 
R65 63-1675 Horiz. Drive Control 
R3I 63-1744 100 ohm 1/2W 2:1% Ins. 

(3 used) 
R 1 63-1750 150 ohm 1/2W 10% Ins. 
R67 63-1751 150 ohm I/2W 20% Ins. 

(2 used) 
R90 63-1758 220 ohm I/2W 20% Ins. 
R24 63-1741 330 ohm 1/2W 10% los. 
R36 63-1768 390 ohm 1/2W 10% Ins. 
R21 63-1771 470 ohm 1/2W 10% Ins. 

(3 used) 
R60 63-1775 560 ohm • I/2W 10% Ins. 

(2 used on 95-1263) 
R33 63-1782 820 ohm 1/2W 10% Ins. 
R35 63-1806 3300 ohm I/2W 10% Ins. 
R61 63-1813 4700 ohm 1/2W 10% Ins. 

(2 used) 
R34 63-1838 18K ohm 1/2V/ 10% Ins. 
R97 63-1841 22K ohm I/2W 10% Ins. 

(2 used) 
R99 83-1845 27K ohm 1/2W Ins. 10% 
R89 63-1848 33K ohm 1/2W 10% Ins. 
R5 63-1855 47K ohm 1/2W 10% Ins. 

(3 used) 
R47 63-1882 68K ohm 1/2W le Ins. 
R56 63-1863 68K ohm 1/2W 20% Ins. 
R46 63-1869 100K ohm . 1/2W 10°'..• Ins. 

(4 used) 
R25 63-1870 100K ohm 1/2W 20% Ins. 

(2 used) 
R74 63-1876 150K ohm 1/2W 10% Ins. 
R42 63-1883 220K ohm 1/2W 10% Ins. 
R49 63-1884 220K ohm I/2W 20% Ins. 

(2 used) 
R22 63-1890 330K ohm I/2W 10% Ins. 

(2 used) 
R48 63-1898 470K ohm 1/2W 20% Ins. 

(2 used) 
R95 63-1904 680K ohm 1/2W 10% Ins. 

R45 63-1911 1 Megohm 1/2W 10% Ins. 
(4 used) 

R18 63-1912 1 Megohm 1/2W 20% Ins. 
R72 63-1919 1.5 Megohm 1/2W 20% Ins. 
R17 63-1926 2.2 Megohm 1/2W 20% Ins. 

(3 used) 
R93 63-1979 68K ohm 1W 10% Ins. 

(2 used) 
R20 63-1982 100K ohm 2W 10% Ins. 
R78 63-2017 4000 ohm WW 5W 10% Ins. 

(2 used) 
R27 63-2022 10K ohm WW 5W 10% Ins. 
R26 63-2023 3500 ohm WW 10W 10% Ins. 
R19 63-2050 Bias Control 
R30 63-2077 400 ohm WW 5W 10% Ins. 
R77 63-2099 Focus Control 
R55 63-2110 Vertical Size Control 
R40 63-2123 Contrast Control 
R32 63-2125 Vol. Control di Switch 
R43 63-2126 Intensity Control 
R52 63-2127 Vertical Hold Control 
R81 63-2134 150 ohm WW 5W 20% Ins. 
R75 63-2137 100K ohm 1W 10% Ins. 
R73 63-2145 10K ohm 2W 20% Ins. 
R50 63-2153 A.G.C. Control 
R58 63-2159 Vertical Hold Range Control 
R83 63-2425 15K ohm 7W 10% Ins. 

73-114 8-32x5/16 Slab Hd. Set Screw 
(6 used S-17084) 

76-605 Horiz. Hold Control Shalt 
78-580 Nine Contact Socket 

(Phonevision) 

CHASSIS 221120, 23H22, 
23H22Z, 24F20, 24H21 6
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Part 
No. Ilelciipon 

23H22Z Main Chassis ( coned.) 

78-640 
78-709 
78-755 
78-807 

78-834 
78-840 
78-875 
78-876 

78-900 
78-908 
80-744 

Elect. Cond. Socket 
Octal Tube Socket (2 used) 
Octal Tube Socket (5 used) 

Miniature Tube Socket 
(3 used) 
Octal Tube Socket 
Two Contact Socket (AC) 
C.R. Tube Socket 
Noral Miniature Tube 
Socket 
Pilot Light Socket di Mire 
Miniature Tube Socket 
PM Focus Mtg. Spring 

(4 used) 

80-802 Retaining Spring ( lea. 
Used on 149-100 & 149-1 31) 

80-822 Dial Cord Tension Spring 
80-823 Shaft Guide Spring ( used on 

S-17114) 
80-824 Tube Plate Connector Spring 

(3 used) 
80-841 C.R. Tube Grounding Spring 
80-843 Tension Spring 
80-846 Fine Tuning Limiting Spring 
82-25 C.R. Tube Retaining Strap 
83-1802 Fuse Mtg. Strip 
83-1860 Light Shield Strip 
87-1 Integrator Unit 
93-2 Brass Washer (used on 

22-2154) 
93-525 Fibre Masher (2 used on ea. 

78-709) 
93-961 Insulating Washer (Contrast 

Control) 
93-971 Shell Support Washer (Horiz. 

Sweep) 
93-1057 Insulating Masher (Contrast 

Control) 
94-746 C.R. Tube Support Bushing 

(2 used) 
95-1170 Filter Choke 
95-1238 Audio Output Trans. 
95-1219 Vertical Output Trans. 
95-1260 Power Trans. 
95-1263 Deflection Coil 
100-67 pilot Light 
112-88 Thumb Screw 48-32 

(Deflection Coil Adj.) 
114-65 48-32x1-1/2" Hex Hd. Si. 

M.S. (used on S. 17531) 
114-201 48x5/16 Flex Hd. S. T. 

(24 used) 
114-310 48x5118 Hex Washer Hd. S.T. 

(4 used on Turret Tuner di 2 
used on 83-1802) 

114-331 8-32x5/16 Hex Hd. S. T. 
(2 used to mt. S-17097) 

125-26 Rubber Grommet (2 used on 
ea. 78-709) 

126-643 Fire Shield 

126-652 Pilot Light Shield 
136-20 Fuse 
149-89 Iron Core (1 ea. used on 

S-16855 & S-17116) 
149-100 Iron Core 1. Spring (used on 

S-17175) 
149-101 Iron Core & Spring (used on 

S-17176) 
149-102 Iron Core di Screw (use 

S- 17114) 
188-131 Retaining Ring (used on 

S-170£71 
188-137 Retaining Ring (used on 

S-17362) 
196-164 C.R. Tube Support Gasket 
199-124 Focus Coil Sleeve 
199-145 Rubber Sleeve (used on 

9'47521) 
199-146 Rubber Sleeve (used on 

S-17521) 
S-16209 Wlre Li Eyelet Assembly 
S-16855 Sound Trap Coil 
S- 17052 2nd Video Series Peaking 

Coil Assembly 
8,17053 2nd Vido Shunt Peaking 

Coil Assembly 

Diag. Part 
No. No. Description 

Part 
No. Description 

CABINET PARTS H2328RZ RQZ ( coned.) 

S- 17064 Video I.F. Strip Assy. 
S-17084 Shalt- Gear & Coupling Assy. 
S-17096 Dial Cord Li Eyelet Assy. 

(Fine Tuning) 
S- 17097 Brkt. Pulley ti Gear Assy. 
S-17100 R.F. Shelf Li Turret Assy. 
S- 17114 Horiz. Ose. Coil Assy. 
S-17118 4.5 McVideo Trap Coil Assy. 
S-17121 Rectifier Mtg. Plate Asey. 
S-17127 A.C. Plug ti Brkt. Assy. 
S-17175 Horiz. Size Control Coil 

Assembly 
S-17176 Horiz. Linearity Control 

Coil Assy. 
L8I S-17861 Mechanical Centering Li 

Focus Assy. 
S- 17362 Indicator Drum di Shaft Assy. 
S- 17377 Contrast Control Shaft Li 

Bushing Assy. 

S-17425 Fine Tuning Ext. Shaft ei 
Bushing Assembly 

S-17433 Deflection Yoke Mtg. 
Brkt. Assembly 

S-17435 Horiz. Sweep Trans. Assy. 
S-17447 Anode Clip & Wire Assy. 
S-17461 Beam Bender Unit 
S-17521 C.R. Tube Support & Alignment 

Brkt. Assy. 

TUBES 

1 - 16TP4 
1 - 112 
1 - 5U4G 
1 - 5Y3GT 
1 - 6AL5 
1 - 613F5 

I - 6I3N6 
2 - 6BQ6GT 
2 - 6SN7GT 
1 - 6W4GT 
1 - 12AU7 
1 6BL7GT 

For parts on S-17100 R.F. Shelf Li Turret Tuner refer 

to 221120 Chassis 

Parts for the Video I.F. Assembly are listed under 
Part Numbers S-17064 or S-17635. 

For parts on S-17230 Mechanical Centering OForte 
Assembly, refer to parts list for 24H20 Chassis. 

CABINET PARTS H2328RZ Li RQZ 

11-106 Line Cord ti Plug 9 ft. lg. 
12-1798 Support Britt. (4 used to mt. 

192-140) 
I4- 1278R Cabinet for 11232814Z Li RQZ 

Table Model 
16-665 Packing Carton 
19-196 Clip (2 used on 188-134) 
24-446 AC Line Cord Plug Cover 
43-196 Control Housing 
46-885 Contrast Control Knob 
46-887 Horiz. Hold Knob 
46-888 Channel Selector Knob 
46-890 Volume Control Knob 
46-893 Brightness Control Knob 
46-895 Fine Tuning Knob 
46-896 Vertical Hold Knob 
49-696 5-1/e PM Speaker 

ZC5093 Cone 4. Voice Coll 
54-129 Speed Nut (3 used on 188-133) 
54-269 48-32x11/32 (I used on ea. 

3-17422) 
56-286 Cover Hinge Pin 
57-1481 Clamping Plate (4 used to 

mt. S-17422) 
57-1620 Retaining Plate (used on 

188-134) 
70-3 05x1/2" R.H.W.S. Steel N.P. 

(2 used on S-17306) 

70-88 46x5/8" Washer Hd. Wood 
Screw St. Br. (5 used to mt. 

back) 
70-153 45x1/4" R. H. N. S. Steel 

(2 used on 57-1620) 
72-3 45x5/8" Flt. Hd. W.S. (2 used 

on QZ Models Only) 

72-81 idix3'4 Phill. Fit. Ud. Wood 
Screw St. Br. (4 used on 
S-17307) 

72-90 •4x3, 4 Phill. Flt. Hd. Wood 
Screw St. Br. (4 used to mt. 
43-196) 

74-58 Ventillating Screen 

78-787 Two Contact Socket 
(Cabt. Backs) 

80-828 Cover Return Spring 
94-295 Mtg. Bushing (4 used on 

RQZ Models only) 
114-80 1/4-20x1-3, 8 Hex Washer 

Hd. M.S. (4 used Chassis 
Mtg.) 

114-358 .6x1 ' 2" Hex Hd. Si. S. T. 
(4 used on RQZ Models only) 

188-133 Trim Ring 
188-134 Trim Ring 
192-140 Protective Glass 
196-163 Rectangular Gasket 
202-844 Instruction Book 
202-849 Instruction Book (RQZ 

Models only) 
S-17266 Remote Control Assy. 

(used on RQZ Models only) 
S-17267 Hand Control & Cable Assy. 

(used on RQZ Models only) 
S-17306 Antenna Terminal 4. Wire 

Assembly 
S-17307 Cabinet Antenna Assy. 
S- 17422 Brkt. Li Screw Assy. (4 used 

to mt. 192-140) 
S-17443 Cabinet Back Assembly 
S- 17497 Cover 4. Nameplate Assy. 

CABINET PARTS H2329RZ 

11-106 Line Cord & Plug 9 It. lg. 
14-1285R Cabinet for H2329RZ Table 

Model 
16-773 Packing Carton 
19-196 Clip (2 used on 188-134) 
24-446 AC Line Cord Plug Cover 
43-196 Control Housing 
46-885 Contrast Control Knob 
46-887 Horn. Hold Knob 
48-888 Channel Selector Knob 
46-890 Volume Control Knob 
46-893 Brightness Control Knob 
46-895 Fine Tuning Knob 
46-896 Vertical Hold Knob 
49-696 5-1/4" PM Speaker 

ZC5093 Corte R. Voice Coil 
54-129 Speed Nut (3 used on 188-

133) 
54-269 .8-32x11:32" Palnut (4 

used on dial glass mtg.) 

56-286 Cover Hinge Pin 
57-1620 Retaining Plate (used on 

188-134) 
70-3 •5x1/2" R.H.W.S. Steel N.P. 

(2 used on S-17306) 
70-86 16x5,11" Washer Hd. Wood 

Screw St. Pr (5 used to mt. 

back) 
70-153 15x1/4" R.H.W.S. Steel 

(2 used on 57-1620) 
72-81 08x3/4 Phillips Flt. Hd. Wood 

Screw St. Br. (4 used on 
S- 17307) 

72-90 14x3/4 Phill. Flt. Hd. No id 
Screw St. Br. (4 used to mt. 
43-196) 

74-58 Ventilating Screen 
78-787 Two Contact Socket 
80-828 Cover Return Spring 
83-1844 Trim Strip 
112-818 04-40x1/4" Rd. Hd. S.T. 

Screw (2 used on 5-17510) 
114-80 1/4-20xI-3/8" Hex Washer 

Hd. M.S. (4 used chassis mtg.) 

188-133 Trim Ring 
188-134 Trim Ring 

Part 
No. Descr lotion 

192-142 Protective Glass 
196-166 Rectangular Gasket 
202-844 Instruction Book 
S- 17306 Antenna Terminal & Wire 

Assembly 
S-17307 Cabinet Antenna Assembly 
S- 17497 Control Cover Assembly 
S-17510 Frame t. Stud Assembly 
S-17616 Cabinet Back Assy.(Compl.) 

CABINET PARTS H2352RZ Li RQZ 

11-106 Line Cord & Plug - 9 ft. lg. 
14-1282R Cab Met for H2352R2 Li RQZ 

Console Model 
16-771 Packing Carton 
19-196 Clip ( 2 used on 188-134) 
24-446 AC Line Cord Plug Cover 
43-196 Control Housing 
46-885 Contrast Control Knob 
46-887 Hartz. Hold Knob 

46-888 Channel Selector Knob 
46-890 Volume Control Knob 
46-893 Brightness Control Knob 
46-895 Fine Tuning Knob 
46-896 Vertical Hold Knob 
49-649 10" PM Speaker 

ZC10161 Cone di Voice 
Coil 

54-129 Speed Nut ( 3 used on 
188-133) 

54-269 . 8-32%11 ,32" Pablo( (4 used 

on dial glass mtg.) 
56-286 Cover Hinge Pin 
57-1481 Claniping Plate (4 used on 

glass mtg.) 
57-1620 Retaining Plate ( used on 

188-134) 
70-3 ,5%1 2" R.H.W.S. Ste.) N.P. 

(2 used to nit. S- 17556i 
70.86 .6%5 8" Vasher lid. Wood 

Screw St. Br. (7 Used to mt. 
S-17511) 

70-1,1 . 5x1/4" R. H.W.S. Steel ( 2 
used 57- 16201 

72-3 -.%5 8- Fit. Hd..V. S. (2 used 
.•, I(OZ Models only) 

7?- 81 ,), 1 4 Phil!. Fit. Ud. Wood 
Si inu Si. Br. (4 used to mt. 
S. ici4)01 

72-90 -40 4 Phil'. Fit. Hd. Mood 
si•ri•u St. Br. (4 used on 
41-196) 

74-58 V...i.lating Screen 
78-787 Tu'. Contact Socket 
80-828 C.0.. r turn Spring 
83-1844 Trim Strip 
94-295 Mtg. Bushing (4 used on RQZ 

Model only) 
112-818 . 4-40\1 4" Rd. Hd. S. T. 

S‘ rem. (2 used on glass & 
gasket mtg.! 

114-80 1,4-20xI-3,8" Hex V asher Hd. 
M.S. (4 used chassis nt g.) 

114-358 ..6x1/2" Hex. Hd. Si. S. T. (4 
used on ROZ Models only) 

165-9 Metal Glide (4 used) 
188-133 Trim Ring 
188-134 Trim Ring 
192-142 Protective Glass 
196-166 Rectangular Gasket 
202-844 Instruction Book 
202-849 Instruction Book (used on 

RQZ Models only) 

S- I6890 Cabinet Antenna Assy. 
S-17266 Remote Con rol Assy. 

(used on RQ.: Models only) 
S-17267 Hand Control & Cable Assy. 

(used on RQZ Models only) 
S- 17497 Control Cover Assy. 
S-17510 Frame & Stud Assy. 
S-17511 Cabinet Back Assy. 

(Complete) 
S-17556 Antenna Terminal & Wire 

Assembly 

Part 
No. Description 

CABINET PARTS H2353EZ EQZ _ _ 

11-106 1 ine Curd Plug 9 It. lg. 
14-1284E Cabinet for H2353EZ & EQZ 

Console Model 
16-772 Packing Carton 
19-196 Clip ( 2 used on 188-134) 
24-446 AC Line Cord Plug Cover 
43-195 Control Housing 
46-833 Volume Control Knob 
46-885 Contrast Control Knob 
46-847 Wirtz. Hold Knob 
46-889 Channel Selector Knob 
46-893 Brightness Control Knob 
46-895 Fine Tuning Knob 
46-896 Vertical Hold Knob 
49-649 10" PM Speaker 

ZC10161 Cone Voice 

Coil 
54-129 Speed Nut ( 3 used on 

188-134) 

54-269 .8-32x11 ' 32" Palnut 
(4 usi d on glas•-• mtg.) 

56-286 Cover Hinge Pin 
57-1481 Claniping Platc (4 used 

on glas-, mtg.) 
57-1620 Retaining Plate lust d on 

188-134) 
70-3 . 5x1 2' R.H.M.S. Steel N.P. 

(2 used on S-17556) 
70-86 •6x5 fl" Washer Hd. Wood 

Screw St. Br. (7 used to mt. 

back) 
70-153 " Sal/4" R.H.W.S. Steel Cad. 

(2 used on 57-1620) 
72-3 • 5x5 ' 8' Fit. Ud. W. S. Steel 

(2 used on EQZ Model only) 
72-81 . 8x3/4 Phillips Flt. Ud. Wood 

Screw St. Br. (4 used on 
S-16890) 

72-90 •4x3 4 Phil). Flt. Hd. Wood 
Screw St. Br. (4 used on 
43-195) 

74- 58 Vent ilat mg Screen 
78-787 Two Contact Socket 
80-828 Cover Return Sprang 
83-1844 Trim Strip 
94-295 Mtg. Bushing (4 used on EQZ 

Models only) 
112-818 .4-40x1 '4' Rd. Hd. (2 used on 

glass 8: gasket mtg.) 
114-80 4-20x1-3,'8" Hex Ud. M.S. 

(4 used chassis mtg.) 
114-354 • 6x1/2" Hex lid. SI. S. T. 

(4 used on EQZ model only) 
185-13 Glides (4 used) 
188-133 Trim Ring 
188-134 Trim Ring 
192-142 Protective Glass 
196-166 Rectangular Gasket 
202-844 Instruction Book 
202-849 Instruction Book (used on 

EQZ models) 
S- I6890 Cabinet Antenna Assembly 

S-17266 Remote Control Assy. 
(used on EQZ Models 
only) 

S-17267 Hand Control di Cable Assy. 
(used on EOZ Models only) 

S-17497 Control Cover Assy. 
S-17510 Frame Li Stud Assy. 
S- 17 511 Cabinet Back Assy. 

(Complete) 
S-17556 Antenna Terminal ti Wire 

Assembly 

CABINET PARTS H2328EZ 

11-106 Line Cord & Plug 9 ft. lg. 
14-1278E Cabinet for H2328EZ Table 

Model 
16-665 Packing Carton 
19-196 Clip (2 used on 188-134) 
24-446 AC Line Cord Plug Cover 
43-195 Control Housing 
46-833 Volume Control Knob 
46-885 Contrast Control Knob 

46-887 Horiz. Hold Knob 
46-889 Channel Selector Knob 

Diag. Part 
No, No Description 

46-893 Brightness Control Knob 
46-895 Fine Tuning Knob 
46-896 Vertical Hold Knob 
49-696 5-1 ' 4" PM Speaker 

ZC5093 Cone ti Voice Coil 
54-129 Speed Nut (3 used on 188-134) 
54-269 . 8-32%11/32" Palnut (4 used 

on S-17422) 
56-286 Cover Hinge Pin 
57-1481 Clamping Plate (4 used on 

S-17422) 
57-1620 Retaining Plate (used on 

188-134) 
70-3 . 5x1,2" R.H.W.S. Steel N.P. 

(2 used on S-17306) 
70-86 •6x5,11" Washer Hd. Wood 

Screw St. Br. (5 used to Mt. 

back) 
70-153 . 5x1/4" R.H.W.S. Steel Cad. 

(2 used on 57-1620) 
72-81 *80/4 Phill. Flt. Hd. Wood 

Screw St. Br. (4 used to mt. 

S-17307) 

72-90 •4x3/4 P6th. Flt. Hd. Wood 
Screw St. Br. (4 used on 
43-195) 

74-58 Ventilating Screen 

78-787 Two Contact Socket 
80-828 Cover Return Spring 
114-80 1/4-20x1-3/8 Hex Washer 

Hd. M.S. (4 used chassis mtg. 

188-133 Trim Ring 
188-134 Trim Ring 
192-140 Protective Glass 
196-163 Rectangular Gasket 
202-844 Instruction Book 
S-17306 Antenna Terminal & Wire 

Assembly 
S- 17307 Cabinet Antenna Assy. 
S-17422 Brkt. t Screw Assembly 
S-17443 Cabinet Back Assembly 

(Complete) 
S-17497 Cover 8i Nameplate Assy. 

H2328R tu RQ - 1I2328E - H2329R & RQ - H2352R 
& RQ - H2353E & EQ 

CHASSIS 23H22 

MAIN CHASSIS 

Chassis 23H22 is the same as 23H22Z except for the 

following: 

OMIT: 

94-746 C.R. Tube Support Bushing 
(2 used) 

S-17064 Video I.F. Strip Assy. 
(Complete) 

S-17521 C.R. Tube Support & Align-
ment Brkt. Assembly 

TUBES 

1 - 16TP4 

ADD: 

94-745 C.R. Tube Support Bushing 

(2 used) 

S- 1753I C.R. Tube Support Li Align-
ment Brkt. Assembly 

S-17635 Video IF. Strip Assy. (Compl.) 

TUBES 

1 - 17BP4 

For parts on S- 17635 refer to page 33. 

CHASSIS 22H20, 
23H22Z, 24H20, 

Diag. Part 
No. No. Description 

CABINET PARTS H2328R Li RQ 

n22, 
H21 

Model H2328R RQ is the same as H2328RZ Li ROZ 

except for the following: 

OMIT: 

198-163 Rectangular Gasket 

ADD: 

196-157 Rectangular Gasket 

CABINET PARTS H2329R & RQ 

Model H2329R fi RQ is the same as H2329RZ Li RQZ 

except for the following: 

OMIT: 

196-166 Rectangular Gasket 

ADD: 

196-165 Rectangular Gasket 

CABINET PARTS 112352R Li RQ 

Model H2352R Li RQ is the same as H2352R.Z Li RQZ 

except for the following: 

OMIT: 

196-166 Rectangular Gasket 

ADD: 

196-165 Rectangular Gasket 

CABINET PARTS H2353E Li EQ 

Model 112353E Li EQ is the same as H2353EZ 4. EQZ 

except for the following: 

OMIT: 

196-166 Rectangular Gasket 

ADD: 

196-165 Rectangular Gasket 

CABINET PARTS H2328E 

Model H2328E is the same as H2328EZ except for the 
following: 

OMIT: 

196-163 Rectangular Gasket 

ADD: 

196-157 Rectangular Gasket 
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Admiral Ch. 20A1, 20B1, 21A1 
R-f oscillation on the a-m band of 4J1 and 

4K1 radio tuners usually may he corrected by 
replacing the a-m peaking coil. The early 
peaking coil is coded with a blue dot and the 
new type peaking coil ( part no. 73A5-10) is 
coded with a black dot. 

If oscillations are present when the new 
type peaking coil is used, it is possible that the 
trouble is caused by the first a-m i-f trans-
former T604. In some instances the silver 
mica capacitors in T604 have become open 
causing the converter to oscillate. The re-
placement of transformer T604 ( part no. 
72B92) will cure the trouble. 
Under the heading "Tunable Audio Hum," 

the resistor mentioned should be 22,000 ohms 
instead of 2,200 ohms. 

In areas where any two adjacent channels 
may be received, the sound transmission from 
the lower channel may cause interference on 
the picture of the higher channel. This type 
of interference may be reduced to a minimum 
or eliminated by means of an adjacent chan-
nel trap fitted to die transformer T302 of the 
2nd vidio i-f amplifier. 
The trap is constructed by using another 

sound trap, L308, part number 72A88-1, which 
should be modified and installed in the re-
ceiver in the following manner: 
1. Procure this sound trap (part no. 
72A88-1) and remove two turns from the coil 
at the end farthest from the slug screw and 
molder the coil to the lug on the form (do 
not remove the capacitor). 
2. Clip the white lead and the bare tinned 
lead from the coil. 
3. Remove the cover from the video i-f 
strip and locate T302. 
4. Procure a short length ( approximately 
3 inches) of insulated 24, or 26-guage wire 
and wind approximately 1 Y2 turns in a clock-
wise direction on T302. These turns should 
be positioned on the small diameter portion 
of T302 at the end farthest from the slug 
screw, with one end of the wire looped under 
itself to hold the coil in position in a manner 
similar to the coupling coil of T301. 
5. Connect one end of the PA-turn coil 
to the ground connection of T302. 
6. In a large number of these chassis, an 
unused 1/4 -inch hole will be found between 
V302 and V303, but if the hole has not been 
punched, one should be drilled and the new 
trap inserted. 
7. Connect the black lead from the new 
trap to the ground lug of T302 and connect 
the loose end of the 11/2 -turn coupling coil to 
the other lug op the new trap. 
8. Realign the video i-f stages. Due to the 
slope of the video i-f curve, it is difficult to 
align the new trap to 27.25 Mc with a signal 
generator, so the slug should be adjusted for 
minimum interference on the picture. How-
ever, care must be used wben making this 
adjustment since it is possible to affect the 
video i-f bandpass if the adjustment is incor-
rectly made. 
9. Use a sweep generator and scope to 
chet.k the video i-f bandpass after adjustment 
to be sure the trap has not affected the i-f 
I,andpass. 

Admiral ch. 20X1 
This chassis appears on pages 4-38 through 

4-62 of Rider's TV Manual Volume 4. Weak 
sound may be due to the use of an incorrect 
type speaker or misalignment of the 4.5-Mc 
sound i. f. 

I. 20X1 chassis itnade for combinations 
models are wired for permanent-magnet type 
speakers part number 78B52-1 and these chas-
sis may be identified by the letter "C" stamped 
on the rear of the chassis. 

2. 20X1 chassis made for straight TV 
models are wired for an electro dynamic 
speaker part number 78B50-1 or 78B51-1 and 
these chassis are not stamped with letter "C". 

If the electrodynamic type speaker is used 
with a combination model chassis ( stamped 
with the letter "C"), weak sound will result. 
If á permanent-magnet speaker is used with 
a chassis wired for an electrodynamic speaker 
the chassis will be inoperative. Note that the 
20Y1 ( 12-inch) chassis in straight TV models 
is wired only for an electrodynamic speaker. 
Should the sound level be weak in sets with 

the correct speaker in use, careful realign-
ment of the 4.5 Mc should be made. 

Admiral 32X26, 32X27, 32X35, 
32X36, Ch, 20Z1, Radio Ch. 5B2 
A change has been made in the 2PA1 power 

supply filter circuit to reduce residual hum. 
This power supply is used with the 20Z1 
chassis in combination models using the 5B2 
radio tuner. The following changes will re-
duce hum to a low level. 

I. Remove the lead that connects pin 4 
of V606 to center tap of R638-R639 candohm 
resistor. Remove lead that connects C651B 
to center tap of R638-R639. 

2. Disconnect 270,000-ohm resistor R635 
from center tap of candohm and reconnect to 
pin 4 'Of V606. Leave center tap of candohm 
unconnected. 

3. Connect a 1-watt, 22,000-ohm resistor 
(60B14-223) from C651C to C651B and a 
lead from C651B to pin 4 of V606, as shown 
in the accompanying diagram. 
These changes have been incorporated in 

2PA1 power supplies now in production. 

22K RESISTOR ADDED 

V606 V607 

C65I 

BROKEN LINES INDICATE 
OLD WIRING 

00 

'OWES 
TRANSFORMER 

Changes for Admiral Models 32X26, 
32X27, 32X35, and 32X36. 

Associated Merchants 114C, 114T, 
116C, 116CD, 16RCT 
The service data ft.r these » skis are the 

sante as those for Ilendix Models 2051. 3051. 
6001, 6003. and 6100 except for the parts 
listed below : 
Sim k 
No. 

ISZOI)511 

1{7.11D51 

FW111.11,2 

1,W111.0.1 

1,W111'05 
l'W(11417 
IIKOlt21 
11Z01121 
K11014116 

KC01124 

K(n1124 

K(01125 

Kr01125 

K0/112.6 

KOi1127 

Kl'111129 

SoODIS 
ZW1TOV 
zAviViie 
zwivii 
1.M 
WIVI7 

fleseripti ,,,, 
Baffle. misal di grille cloth ( 16' console 
whs doors.) 

Bailie, w,sal ar grille cloth ( 16" console 
w. WI,, doors) 

Frame. wood. IC ictisre 116" conso+l, 
w. so«, doors) 

Frame. picture 116" consol, 
cut& e 

Frame. wood. 14" picture 114" table model) 
Fr.  wood. 14' picture 114" console) 
Knob. door pull 116" console comb.) 
Handle. dour Or console w doors) 
Knob. control channel indicator 0,11 
models) 

Knob, control. line tuning ( all models 
except lt," console comb.) 

Knob. control. tine tuning. radio tu ,, i ,, 
(he consuile comb.) 

Knob. control. hor. hold (all mmlel,. except 
le console comb.) 

Knob. control, hur. hold. TV Vol Radio 
Vol Oh" console comb.) 

Knob. control. contrast tall models except 
16" console comb.) 

Knob. control. TV contrast. radio tollt.. 

Radi0.1)ff -TV 116" console comb.) 
Knob. control. 1 110.1 In- Volume ( all models 
ex,pt console comb.) 

Knob. control. radio bandswitch 
comb.) 

Socket. « Intl light ( 16" console comb.) 
Cabinet 114" table 111.1e1) 
Cabinet hiC conwde model se, o door . 1 
Cabillet lo" console w doorsi 
l'aliinet I liC (suisole (smile) 
Cal , i ll et 114" console 'male)). 

MArcheints 19.T1, 1 9.T2, 

1213, 120C1, 120C2, 120C3, 160C1, 

160C2. 160C3 

The service data for these models are the 
same as those for Bendix Models 2025, 3033. 
and 6002 except for the changes in the parts 
list that are shown below. For all service data 
and change notices see Bendix 2025. 3033. and 
6002. 
Stock 

FPOP07 

FPOP08 
FW0P05 
liP2M08 

KC01326 
KCOB27 
ZW1TC6 
7..E1V08 
ZWIVO9 

Description 
Frame, paper. decorative (12W table and 
console models) 

Frame. paper, 12(A" picture tube 
Frame, wood, 16" picture tulle 
Plate. m-tal, decorative ( 12/2" and 16' 
console models) 

Knob. control, contrast 
Knob. control. Off•On-Volume 
Cabinet, table model. mahogany 
('abinet. console model. mahogany « 121/;") 
Cabinet. console model. mahogan, 116, 

Automatic P-490, TV-707, TV-7 0 9, 
TV-7 1 0, TV-7 1 2, TVX31 3, TVX4 0 4 

These models all use Chassis AR-TV-709. 
A final oscillator adjustment for each channel 
should he made on the receiver at the time of 
installation and whenever the 6J6 oscillator 
tube is changed. This oscillator adjustment 
can he made for each channel without reinov-
hig the receiver from the cabinet. The fol-
lowing procedure should be followed in setting 
the oscillator frequency for each channel : 

I. Turn channel selector tie the required 
channel. 

2. kei lllllll channel selector knob. 

3. Remove two wood screws securing chan-
nel selector indicating plate. 

4. Locate oscillator coil to Ix. adjusted by 
fluting channel number on chassis arinind 
switch. 

5. Insert fiber i,r bakelite-type screw driver 
carefully ill slotted brass slug in oscillator coil. 

6. Adjust for best compri llll ise between 
Picture and sound. 

VERT. CENT. NOR. CENT.7 FOCUS 

rr' 
11:13-GT 
8016-V21 

12SP47-GT 
V IT 

15551—ST 
V IS 

12557-6T 
V 20 

o 
o 

RD-7 12 SH7- ST 

V 15 

o 
125N7-GT 

V 14 

0 

21315-13T 6576 
V 13 V12 

VOLUME 
ON-OFF 

(Caution: Do 110l apply excessive pressure 
while adjusting!) 

7. Turn Channel Selector switch to other 
channels and repeat alxive procedure. 

P. Replace selector plate and knob. 
The accompanying figure shows the milt 

III' lut. 

Bendix 2025, 3033, 6002, Codes C 
and D 

In order to improve electrical centering of 
the raster and to facilitate easier mechanical 
adjustment of the focus coil, a revision of 
the horizontal oscillator and phase detector 
circuit has beep made. 

1. Remove lead of capacitor C39 from the 
junction of capacitors C40 and C41. 

2. Connect this lead of capacitor C39 to 
the junction of resistors R59, R60, and R61. 

3. Remove lead of resistor R58 from pin 
number three of V14,• 6SN7GT, horizontal 
oscillator and phase detector. 

4. Connect this lead of resistor R58 to the 
junction of resistor R55 and capacitor 06. 

Bendix 2025, 3 0 3 3, 6002 
These models use tuner assemblies 

A ROTO4 ( type 1), . ROTOS ( type 2) and 
AROTO3 ( type 3) as mentioned in the parts 
lists for the models. The schematic for 
AROTO4 and alignment notes are given in 
the service data for Models 2025, 3033. and 
6002. The schematic and alignment notes fur 
tuners AROTO3 and AROTO5 are given in 
the service data for Models 2051, 3051. 6001. 
6003. and 6100. 

Belmont M-1 1 0 1, C-1 102. C-1 104, 
M-I105, Ch. 12AX22 
This chassis appears on pages 4-6 through 

4-10 of Rider's TV Manual Volume 4. 
Model M-I101 "The Suburban" is a table 
model with a white picture tube. Model 

DISTANT 

NOR. SIZE ri VENT Liti. VERT7 

ST-7 

F 
6AU6 

o@ 

e e 

6AUS-1.19 

o 
65U6-v 8 

0 GALS 
v 7 

0 IF-47 

SALO-VII  

00 
6M6-V6 

0 IF- 37 

LOCAL 

2526-GT 6X5-UT 
V 8 v 19 

7JP4 
V 25 

NORIZONTAL BRILLIANCE 
VERTICAL CONTRAST 

Tube layout for Automatic Chassis AR-Tr-7ov. 

/1 STATION SELECTOR 

C-1102 "The Consolétte" is a floor model 
with a white picture tube. Model C-1104 
"The Console" is a floor model with a glare-
less grey picture tube. Model M-1105 "The 
Suburban" is a table model with a glareless 
grey picture tube. As changes were made in 
the production of the 12AX22 chassis, code 
numbers were assigned to distinguish the 
differences in the sets. The differences be-
tween the different code numbers are ex-
plained below: 
Code 1. Code 1 chassis are wired as shown 
in the schematic diagram in Volume 4, ex-
cept for the tuner chassis filament wiring. 
Only terminals 6 and 7 should be connected 
to H. Terminals 5, 8, and 10 should* be 
grounded. There should be no direct connec-
tion between C32 and C31, as indicated in 
Volume 4, C32 should go directly to terminal 
6, and C31 should go directly to terminal 7. 
Code 2. A 1,000-tuif capacitor is used in 
place of C111. The value of resistor R92 is 
changed from 270,000 ohms to 220,000 ohms, 
and the lead from R92 now goes to the 
+350-volt line instead of to the +250-volt 
line. The value of R63 is changed from 560 
ohms to 680 ohms, 1 watt. 
Code 3. This is similar to Code 2 except 
that capacitor C109, 47 µid has been deleted 
from pin 1 tube 16 to ground. 
Code 4. This is similar to Code 3 except 
that C117 is no longer connected to terminal 
1 of T6. It is now grounded. 
Code 5. C111, 680 /Auf, and C109, 80-480 
(A-8E-18508) are now connected in parallel 
from the junction of C110 and R95 to 
ground. 
Code 6. C116, 0.2 ¡Ltd ( coil form, A5D-
18507) has been added from pin 3 to tube 
9-B, the 6SL7 age amplifier, to pin 5 of tube 
18, the 6W4. 
Code 7. R48 is no longer connected to the 
+350-volt line, instead it now goes directly 
to tap 3 of T6. 

Code 8. R98 now goes to the +350-volt 
line, instead of to tap 3 of T6. C113 is 
grounded instead of going to the junction 
of C114 and the +350-volt line. Capacitor 
C119, 1,000 gpf, has been added from ground 
to the junction of C118-A and the lead from 
C114 that goes to tap 3 of T6. 
Code 9. The value of R73 is changed from 
100,000 ohms to 68,000 ohms. 
The following additions have been made 

to the parts list in Codes 1 through 9: 
Porn No. Descriplion 
C-12114-18285 Horizontal-deflection transformer 
B-SSP-18282 Focus magnet 
A- 19A-14275 Yoke plug 
B-M-14274 Yoke socket 
(7-2R-18056 Power-supply shield can 
A-SB-18446-74 Knob (3 used) 
A-6/4-18412 Indicator plate. 

The deflection-yoke socket is now num-
bered in the following way: pin 1 is now 
designated as pin 4, 2 is now 5, 3 is now I, 
4 is now 2. 

Code 10. The value of R47 is changed to 
68,000 ohms (C-9B1-84), and a switch-on 
volume-contrast control has been added from 
R47 to the +250-volt line. R73 is changed 
to 18,000 ohms (C-9B1-77). R76 is changed 
to 560,000 ohms (C-9B1-95). R100 has been 
removed from its position at pin 6 of tube 
19 and is now located from the junction of 
pin 11 of tube 10 and C67 to the tap of R46, 
brightness control. The value of R100 is 
100,000 ohms. R103 is changed to 5,600 ohms, 
2 watts (C-9B4-74). R108, 5,600 ohms, 2 
watts ( C-9B4-74), has been added from 
C61-D to the +350-volt line. R105 and F-1 
have been deleted from the circuit. C118-A 
is now located from pin 1 of the power-
jumper plug to ground; C119 goes from 
ground to pin 1 of the jumper plug and 
C114. A 1/4 -amp fuse has been inserted from 
pin 6 to pin 1 of the jumper plug. 

Code 11. Resistor R107, 3,900 ohms, 2 
watts (C-9B4-69) is added from pin 3 of 
tube 18, the 6W4, to the minus side of C115. 
The 'horizontal-deflection transformer T6 
has been changed from C-12M-18285 to 
C-201-18530. 
Code 12. Capacitor C120, 7 id (ceramic, 
C-8G-11790) has been added in parallel 
across coil Lb. 
Code 13. Capacitor C56 has been deleted. 
R.32, contrast control, and R34 are now lo-
cated as shown in Fig. 1. Additional changes 
in component location in this circuit are also 
shown in Fig. 1. The lead from R34 goes 
to pin 1 of tube 9-B, the age amplifier. The 
lead from R37 goes to L16. The lead from 
pin 1 goes to the junction of C64 and 121. 
R37 has been relocated, as shown in Fig. 1, 
and its value is changed from 1,000 ohms to 
8,200 ohms. C61-A has been deleted. R35 
and COO have been added. R32, R38, R40, 
and C63 are changed to 5,000 ohms, 3,300 
ohms, 100 ohms, and 22 eigf, respectively. 
Since the contrast control was moved to a 
new location after Code 12, the output con-
nection of an oscilloscope or meter will not 
be connected across the contrast control, but 
now across resistor R37 (pin 7 of tube 7 to 
ground). 

Fig. I. Changes in the video amplifier circuit 
of the Belmont 12AX22. 

R53 has been deleted and C59 has been 
added. Additional changes in component lo-
cation are shown in Fig. 2. The lead from 
R50 and C59 goes to the age line. The lead 
from C71 goes to C116, and the other side 
of C116 goes to pin 4 of tube 9-A, the 6SL7 
sync amplifier. The lead from pin 2 goes to 
tap 6 (an additional winding which is de-
scribed below), of TO. C71 is now 1 µµf, 
and R50 is 2,200 ohms. 

R54, which went from R17 to pick-off coil 
T8, has been deleted. C72 has also been de-
leted. R99, to tap 5 of T6, has been deleted. 
TO has been changed ( see parts-list changes 
listed below), and now has an additional 
winding which is located between the wind-
ing for the filaments on the 1X2 and the 
winding going to the plate of the 1X2. 

C59 

R50 
!v. 

1.51.(41) Gas r0 tua 
No ON TRUIS C.• Ma, 

'NO TO LUG . S ON TRANS 
r - 1. - 111609 
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11-11 
631.7 

A • c wet 

Fig. 2. Changes in the age circuit of the Bel-
mont 12.4 X22. 
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The value of R82 is changed from 1 meg-
ohm to 220,000 ohms, and the lead goes tc 
tap 6 of T6, instead of to tap 5. C98 is 
changed from 75 mid to 82 µµf. R87 is 
changed from 1.5 megohms to 680,000 ohms. 
C110 has been relocated and now goes from 
R87 to the junction of C112, R96, and R97. 
The value of C110 is changed from 2» µµf 
to 22 ,aid, 503 volts. R95 has been deleted 
and the value of C111 is changed from 680 
ohms to 820 ohms. Pin 8 of tube 17, the 
6B06 pulse amplifier, is now tied to pin 2 
of the same tube. 
The change in parts list is as follows: 

M. Part Description 
No. No. 
C60 C-8F3-112 82 µAd. mica 
C63 C-81L18569 22 tie mica 
C70 8-8D-18491 0.1 jrf. Darter. 
C71 A-8G-12495-2 1 rutf. ceramic 
C98 C-8P3-112 82 pd. mica 
C110 C8G-11892 22 rtgl. 500 volts. ceramic 
C111 C-8F6s124 820 gal. mica 
R34 C-981-82 47,000 ohms, 1/2 watt 
R35 C-9B1-74 10,000 ohms. 1/2  watt 
8.37 C-9B1-73 8,200 ohms. 1/2  watt 
R38 C-982-68 3.300 ohms. 1 wan 
8.40 C-981-74 100 ohms. 1/2  watt 
8.50 C-981-66 2.200 ohms. 1/2  watt 
8.82 C-981-90 220.000 ohms. 1/2  wan 
8.87 C-981-96 680.000 ohms. watt 
T6 C-291-18562 Horizontal-deflection trans-

former 
C-I2M-18689 Horizontal-deflection trans-

former, 8.107 not used 
with C- 12M-I8689. 

Code 14. R44 is changed from 3.3 megohms 
to 10,000 ohms, 1/2  watt (C-9B1-74). 
Code 15. The value of R56 is changed from 
68 ohms to 120 ohms, 1/2 ,watt ( C-981-51). 

Part Description 
No. No. 
C61 A-8C-18487 30-30 at x 450 volts, 125 

a 25 volts 
B-5B-18552-85 Tuning knob ( vernier) 
B-2M-18553 Vernier disk • 
B-55P-18638 Focus magnet 
A-51A-15713 Iron core, for 14, 8. 9 
A-101348794 Vertical size control 

(screwdriver shaft) 
A-1013-18795 Linearity size control 

( screwdriver shaft ) . 
In later production, group numbers (chassis 

identification numbers) were assigned to 
each set. The production changes made are 
explained below: 
Code 16 or Group Numbers 6,700 to 8,999. 
Video trap coil L19 was relocated and con-
nected to pin 7 of the 12AU7 video amplifier, 
tube 8, and L16. Peaking coil L21 ( A-16A-
17961) was replaced with A-16A-18685 
(white dot). The high-voltage capacitor and 
socket assembly ( N-201-18161) was re-
moved and replaced with a wafer tube socket 
(A-15C-18735), high-voltage ring ( A-62C-
18734), two insulators (A-5M-18733), and 

mounting hardware. A 2.2-ohm, 1/2 -watt, 
wire-wound resistor ( C-9C1-1067) or a fila-
ment choke ( A-16A-18785) was added in 
series with the 1X2 filament lead as shown 
in Fig. 3. 

«OTC 

1.10MIN 808 

cwt.. ea« Pe. e 
C In« 
MY«, AS 110» WPC 

1.w. 3. It ¿ tiny for the 1X 2 filament lead of 
the Belmont 12el X22. 

Code 17 or Group Numbers 9,000 lo 
12,399. To reduce "snow" in the pictures, 
the yellow lead from the tuner ( terminal 9) 
was disconnected from agc and reconnected 
to ground. To reduce capacitor failures, ca-
pacitor CM is °replaced with a 0.01-µf, 600-
volt capacitor ( C-8D-11128). 
Code 18 or Group Numbers 12,400 to 
14,199. To reduce horizontal size, the white 
and black leads to the horizontal-deflection 
transformer T6, lugs 2 and 3, respectively, 
were interchanged, black to lug 2 and white 
to lug 3. 

Code .19 or Group Numbers 14,200 and 
above. Both the C-12M-18689 and C-201-
18562 hoeizontal-deflection transformers 
were removed and replaced with new trans-
formers. The part numbers are the same 
with the addition of a dash one (-1). The 
black and white horizontal-deflection-trans-
former leads are connected as in Code 17. 
Resistor R4 is changed to 10,000 ohms. Re-
sistors R8 and RIO are grounded, 03 has 
been deleted, and the tuner chassis filament 
wiring has been changed. Pin 4 of the 6AG5 
is grounded, pin 3 of the same tube and pin 
3 of the 6J6 are tied to tuner terminal 8 
and go to H. Pin 4 of the 6J6 is grounded. 
00, C31, and C32 have been deleted. C25 
has been deleted. The value of R45 is 
changed to 220,000 ohms (C-9B1-90), and 
a resistor R110, 220,000 ohms, 1/2  watt ( C-
9B1-90) has been added from pin 5 of the 
6SL7 sync amplifier, tube 9-A, to ground. 
R28 is changed to 120 ohms. 
To elimihate vertical jitters, R73 is 

changed to 68,000 ohms (C-9B1-84). R72 is 
changed to 1.5 megohms (C-9B1-100). C95 
is changed to 0.02 id (C-8D-17607). C106 
is changed to 0.1 pf (C-8D-10771). Capaci-
tor C91 is deleted. C90 has been relocated to 
between R77 and C95, and its value has been 
changed to 0.005 ¡if (C-8D-17608). A 27-
inch, 300-ohm jumper is connected in paral-
lel between the high- and low-hand antenna 
terminals. The changes applying to C90, C91, 
C95, C106, R45, R72, and R110 were made 
to remove horizontal waver and to improve 
vertical sync. A dual control and switch 
(A-10A-18441) have been added to the parts 
list. 

Capehart-Farnsworth CX-3 3 
Sometimes a "whistle- iiCCUrS ill tilt: st nni' 

and!, ir lines ( similar to a Barkhatim.-11 effect) 
appear in the picture, although In ,th 
toms di, not always appear. The cause in 
most cases is due to the fact that C-2421) 
(electrolytic. between —90-vt eh point and 
chassis grinind 1- has a higher lltait is, trissai 
impedance at the is, trizinnal , iscillator fre-
quency. To improve by-passing at this fre-
cmency, a 0.1-gf, 200-volt capacitor is con-
nected from the —q1-‘,ell ploint ( ¡ Willi( ell of 
R-291 and R-290 near the (18(;6 tube) and 
chassis ground. This capacitor will be added 
in production. 
f difficultv is encountered in accurately 

aligning the primary of transformer T-204. 
to the 4.5 Mc. it is possible that the tuning 
range has deviated, due to variations in ma-
terial. A 5-pif capacitor connected from 

terminals 3 and 4 of T-204 should correct titis 
condition. 

If the picture focus lacks sharpness, it may 
possibly he impriived by connecting a 2.20))-
ohm 2-watt resistor in parallel with R-2q7 
( focus control) and R-296B. This connection 
can he made at the terminals of the filter ca-
pacitors C-243C and C-26411. This change 
should he tried only after carefully making 
normal adjustment to obtain proper focus. 
Where vertical instability occurs, check 

capacitor C-230 from the cathode of the 
I2AU7 prc-sync separator. The lead may 
have been broken in shipment. Check the 
value of R-256 grid resistor of the (ISM-
sync-clipper to ground, and if it is higher 
than 3.9 megohms, replace. Check R-269. the 
38,000-ohm temperature compensating resis-
t.w ill series with the vertical hold oanrol. 
Its normal value ( at 25° C) is 38.000 ohms, 
plus or minus 20'.4. As the chassis operating 
temperature rises. its value will decrease ti, 
a mini llllllll of 18.500 ohms. plus or Iliums 
20% ( at (15° ). Replace this resistor if it 
is out of these limits, and especially if it in-

creases in value. 

Crossley 10-401 
To prevent breakdown due to arcing be-

tween the plate leads of the 6BG6 tube and 
the damper, install 3% inches of fiberglass 
sleeving ( part no. 39468-14) over the 6BG6 
plate lead. This sleeving should be placed 
toward the terminal on the horizontal de-
flection transformer. 

Horizontal sweep sing can be caused by 
vibration of the mounting bracket on the 
horizontal output transformer, T107. This 
mounting bracket occasionally vibrates at a 
sub-harmonic of the 15,750-cps horizontal 
sweep frequency. On later production sets 
this condition has been corrected by dipping 
the core and mounting bracket in a high melt-
ing point wax. Receivers that do not have 
this wax treatment can be corrected by in-
serting small wedges between each end of 
the transformer and the chassis. It is not 
necessary to remove the chassis from the cabi-
net to make this correction. 

Crosley 10-4 14MU, 10-416MU, 

1 0-41 6M1U, 10-429MU 

On later sets k151. 150,1100 ohm. 
10%. 1/2 w ( part Nu. 39374-51 ) was changed 
to 220,000 ohm. 10%, 1/2  w ( part No. 39374-
531. This change was made to increase the 
Is, wizontal hold ci 'html range. 

DuMont RA-101B, -RA-102, RA-103 
If vertical jitter occurs in these chassis the 

following modification is suggested: ( See the 
schematic for the deflection chassis.) 

1. Disconnect the blue lead of the vertical 
BTO transformer from the B -}- supply point. 

2. Disconnect the red lead of the vertical 
BTO transformer from the end of the integra-
tor network, and ground the red lead to the 
chassis. 

3. Connect one terminal of a 0.01-400-v 
(0.01-450 volt for RA-103 only) paper 
tubular capacitor to the point from which the 
red transformer lead was removed in Step 2. 

4. Connect the blue transformer lead to 
the remaining lead of the 0.01 capacitor. 

5. Connect a 27,000-ohm, 2-watt carbon 
resistor to the plate (pin 8) of the vertical 
sync amplifier V6 (V216-A in RA-103). 

6. To the open end of the 27,000-ohm re-
sistor, connect a 4700-ohm, 1-watt, carbon 
resistor and the positive terminal of an 
450-v, electrolytic capacitor. 

7. Ground the negative terminal of the 
8-pf capacitor to the chassis. 

8. Connect the open end of the 4700-ohm 
resistor to the point from which the blue 
transformer lead was removed in Step 1. 

9. Remove resistor R270, 12,000 ohms. 
(This step applies to Chassis RA-103 only.) 

DuMont RA-101B 
The connection from the 4.5-Mc trap ( V17) 

to the junction of L47 and R91 has been de-
leted. Resistor R91 which goes from L47 to 
the junction of R89 and R94 has also been 
deleted. 

DuMont RA-109A, RA-111A 
Type 6CB6 tubes may be substituted for 

6AU6's in the 2nd sound i-f amplifiers of 
the RA-109A and RA-111A sets. This sub-
stitution requires the addition of a tube shield 
(part number 42002530) and a shield base 
(part number 42002540). The latter may be 
readily soldered in place, rather than riveted 
or bolted. 
A 6BC5 may be substituted for the 6AU6 

first sync clipper, V219, in the RA-111A set. 
This change does not require the addition of 
parts or wiring. 

Notches in picture or 
raster ( moving up 
and down). 

Picture size varies ex- Improperly adjusted high 
cessively during eve- voltage. 
ning's operation. 

Poor definition. Bad crystal. 

Type 6BA6 tubes may be used in place of 
the 6AU6's in the 1st and 2nd video i-f of 
the RA-109A and RA-111A sets, providing 
both 6AU6's- are replaced by two 6BA6's 
simultaneously. It is not advisable to use one 
6BA6 and one 6AU6 in these positions. 

DuMont RA-102 Series 
These chassis appear on pages *1-34 

through *1-57 of Rider's TV Manual Vol-
ume I. Low picture i-f sensitivity will cause 
the picture level to drop when the sound 
carrier is properly tuned in. The condition 
will be most apparent on stations with low 
signal strength. If this occurs, check the 
vacuum tubes in i-f chain. Also a defective 
1N34 video rectifier or a poor vacuum tube 
in the inputuner may be the cause. 
The following list are given as an aid for 

servicing RA-102 Telesets: 
Indication Cams 
No high voltage. Defective 8016 or 807 in 

power supply. Defective 
high-voltage transformer. 

Picture has horizontal Defective 6AC7 ( video 
wobble. amplifier). 807's ( hori-

zontal output stage), or 
6SN7 ( 1st sync ampli-
fier). 

Bad 6.157. 

DuMont RA-102 
The large amount of noise flashes on the 

cathode-ray-tube screen has been traced to 
corona discharge in the high-voltage r-f power 
supply. The remedies suggested are: ( 1) lead 
dressing to lengthen discharge path; (2) in-
sulating sleeving on leads; (3) painting ex-
posed high-voltage points with insulating 
compound. 

Evenly spaced carriers across the broad-
cast band every 17 kc are caused by con-
tinuously running h-v r-f oscillator or hori-
zontal sweep oscillator. Causes may be: 

I. Bias on h-v oscillator has dropped so 
that oscillator is free running without trig-
gering from sweep circuits. Check cathode 
resistor, grid resistor. 

2. Beam cut-off relay not opening when 
television is switched off. Clean contacts or 
adjust armature return spring tension. 
The front-to-back resistance ratio of the 

1N34 crystal rectifier should be at least 100 
to 1. If the ratio falls below this, the crystal 
should be replaced. These resistance ratios 
may be measured with a common ohmmeter. 

Emerson 6 5 IC, 651D, 658B, 658C, Ch. 
120124 
In the ev ent that this chassis causes inter-

ference on a-m radio sets, the following 
change will eliminate it: 

1. Add a 0.05-0, 400-volt capacitor from 
line switch side of a-e input plug. 

2. Add a 100,000-ohm, 1-watt resistor in 
parallel with above capacitor. 

The following changes will reduce internal 
radiation effects upon sync stability: 

1. Remove the lead from junction of R-6 
(1000 ohms), R-31 (1 megohm), C-37 (0.25 
id), to V-8 (6T8) pin 6. 

2. Add a 1500-µµf capacitor from the BA-
side of fuse F-1, to chassis. The leads should 
be 1/4 " long. 

3. One side of R-35 ( 100,000 ohms) now 
goes to the chassis, instead of to pin 7 ( V-4, 
6AU6). 

4. Remove the 225-volt 8+ lead from the 
fuse to the dummy lug under T-8, the hori-
zontal oscillator transformer. 

5. From the fuse on the dummy lug, add 
a B+ lead through the high-voltage box, 
along the top of the chassis to the chassis 
hole near the power transformer, through 
this hole to the plus terminal of C-51. C-51 
is part of C-49 and is designated by a square 
on the top of the can. 

6. Remove the secondary of the vertical 
output transformer (T-7) leads from the 
dummy lug under the deflection yoke. 

7. Reroute the leads through the high-volt-
age box and along the top of the chassis, 
solder back to the same dummy lugs. These 
lugs also hold leads from the vertical deflec-
tion coils L-8. 

8. Reroute the lead from the horizontal 
size coil L-11 to the horizontal deflection coil 
L-9 through the high-voltage box and along 
the top of the chassis. 

9. Add a metal shield 4" long by 2" along 
the side of the i-f dummy-lug strip. 
10. Change C-73 from 50 ad, mica capaci-

tor, to 42 pif, ceramic, 2000 volts, (part 
#928058). 

Sets coded with triangle 4 have all above 
changes except Step 10. 

Sets coded with triangle 5 have all above 
changes including Step 10. 

Emerson 66B, 86B: 611, Ch. 87B 
In the Oscillator Alignment Chart, under 

the column beaded TVM. the vrvm goes 
tu the junction of R41, C28 and C29 for 
Chassis (AB, only. For Chassis 868 and 878, 
the V1 \ should go to ioint C. 

Farnsworth B504P1 6. Ch. U-12 

The B504P16 is a television, a-m—f-m 
radio and phonograph combination similar to 
the 504P16. The picture tube used in this 
instrument is the Farnsworth "160" type 
(16% inch direct view). The instrument 
employs the U-12 television chassis, C-265 
h-v supply chassis, P7 a-m—f-m chassis with 
a separate pre-amplified chassis, and the P777 
three-speed record changer. The cabinet has 
been revised from the original 504P cabinet to 
provide a "truncated circle" opening for the 
16%-inch picture tube. 
The C-265 h-v supply chassis is identical 

to the C-266 chassis which is used in Model 
462P12. The C-265 version uses the long 
cables, whereas in the C-266 the power cable, 
deflection cable and anode connector are of 
the short type. 

Farnsworth, Capehart Models 4 6 1P, 
501P. 502P. 504P. Ch. U-12 
Models 501P, 502P, and 504P use the Cape-

hart P-7 a-m—f-m radio tuner chassis and 
the Capehart Automatic Intermix- Record 
Changer.. Model P-71. Model 461P is a tele-
vision receiver only, and uses, in conjunction 
with the U-12 Chassis, the Capehart A-13 
Audio Amplifier. The schematic for the A-13 
is given in Fig. 1. There have been incorpo-
rated in production, three versions of the 12-
kv high-voltage supply, which were necessi-
tated by the use of three different focus coils. 

Fig 1. Schematic diagram for the Capehart 
A-13 Audio Amplifier. 

The focus coil originally used, part number 
38955, is an electromagnetic coil. Focus coils 
part numbers 650001A-1 and 650001A-2 
shown in Fig. 2 ( for 10- and 12-inch picture 
tubes, respectively) are part electromagnet 
and part permanent magnet, therefore the 
latter two require much leu current than the 
former. 

ONLY ONE 
USED 
WITH 10 
PICTURE 
TUBE 

270 
2W 
270 

5 YELLOW 

--1 

4 ORANGE 

FOCUS 
COIL 

TWO IN 
PARALLEL 
WITH 10-
PICTURE 
TUBE 

Fig. 2. Focus coils used in the U-12 Chassis 

Two types of r-f sub-assemblies have been 
incorporated : ( 1) that switching coils in se-
lection of channels, and (2) that using con-
tinuous variable capacitor tuning. The latter, 
provides 12 channel reception (channel 1 is 
deleted since this channel is no longer as-
signed to telecasting service by order of the 
FCC) and channel identification is by a brass 
pin extending from the selector switch. The 
schematic for the 12-channel r-f unit, part 
number 13900, is shown in Fig. 3. 

Additional changes have been made in the 
U-I2 Chassis. A 100,000-ohm resistor has 

Fig. 3. Schematic for the r-f unit Part No. 13900. 
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been inserted from R42 to +270 volts. A 
0.2-pif capacitor has been inserted from the 
junction of the 100,000-ohm resistor and R42 
to the 3-megohm volume control and C39. 
Resistors R204 and R208 have been deleted. 
A 47-ohm, _1/2 -watt resistor has been inserted 
from tap 2 of T201 to the plate of the 6BG6 
Pin 5 of the audio socket is now connected to 
the junction of the power transformer and 
C34, and pin 7 is connected to the junction of 
the jumper and the transformer. ( The jumper 
is removed on Model 461P.) A 9,000-ohm, 

5-watt resistor has been inserted hem tap 1 
of T201 to the junction of R205 and R209. 
R203 it now connected to the junction of the 
1/4 -amp fuse and the cathode of the 5V4G. 
The tube socket voltage readings are shown 
in the accompanying chart. 

Gamble-Skogmo "Preview," 
05TV1-43-9002A 
The "Preview" model 05TV1-43-9002A is 

electrically identical to Model 94TV1-43-
8940A. The 05TVI-43-9002A replacement 
parts list is identical to the 94TV1-43-8940A 
except for cabinet parts which are listed 

below: 
Port No. 
R-2411.18709 
C-2M-18191 
C-2M-18187 
B-30M-18201 
B-2M-17067-1 
B-2M-17068-1 
B-513-18552-76 
B3B-18555 
A-2M-18558 
A-6M-17803 
B-513-17761-76 
B-5 B-17762-76 
B-5B-18244-76 
B-2M-18553 
B-313-18554 
A-3C-18551 
A-2M-18557 

TUBE SOCKET VOLTAGE READINGS 
TEL 

Descriptiot 
Cabinet 
Escutcheon 
Escutcheon mask 
Picture glass 
Channel indicator plate 
Contrast off-volume plate 
Tuning knob 
Tuning knob bushing 
Tuning knob spring 
Indicator, tuning knob 
Knob, volume 
Knob, contrast 
Knob, 3 used 
Vernier arm 
Vernier bushing 
Vernier stud 
Vernier spring 

- - - -----

TUBE & FUNCTION 
Contrast 
Control at 1 2 3 4 5 6 7 a 9 

6)6 r.f. amplifier Minimum 
Maximum 

pl. 
135 
63 

Pl. 
108 
82 

htr. 
6.3 a.c. 
6.3 a.c. 

htr. 
0 
0 

e.g. 
-29 
-0.4 

e.g. 
-29 
-0.4 

k. 
0 

, 0 

6» r.f. converter Minimum 
Ititutinnarn 

pl. 
130 
95 

Pl. 
130 
95 

htr, 
6.3 a.c. 
6.3 a.c. 

htr. 
0 
O 

e.g. 
-2.5 to -9.0 
-2.Ito - 7.2 

e.g. 
-2.6to -6.0 
-2.2to - 5.4 

k. 
o 
0 

6)6 r.f. oscillator Minimum 
Maximum 

pl. 
1011 
82 

Pl. 
108 
82 

htr. 
6.3 a.c. 
6.3 a.c. 

htr. 
0 
0 

e.g. 
-2.5 to -9.0 
-2.1 to - 7.2 

e.g. 
-2.Sto -9.0 
-2.1to - 7.2 

k. 
.26 
.18 

6BA6 let. sound if. 
amplifier 

Minimum 
Maximum 

0 
0 

sup.g. 
0 
0 

htr. 
6.3 a.c. 
6.3 a.c. 

htr. 
0 
0 

pl. 
125 
108 

Ls. 
125 
104 

k. 
1.9 
1.6 

6BA6 2nd. sound if. 
amplifier 

Minimum 
Maximum 

0 
0 

sup... 
o 
0 

htr. 
' 0 
0 

htr. 
6.3 a.e. 
6.3 a.c. 

PI 
128 
110 

84. 
120 
105 

k. 
2.0 
1.7 

6AU6 3 rd. sound if. 
amplifier 

Minimum 
Maximum 

e.g. 
-.3S 
-.35 

sup.g. 
0 
o 

htr. 
6.3 a.c. 
6.3 a.c. 

htr. 
o 
0 

Pl. 
52 
44 

e.g. 
44 
38 

k-
0 
0 
--

6T8 sound diecr. & 
let. audio amplifier 

Minimum 
Maximum 

d.d.pl. 
-4.6 

-4.6 

diode pl. 
-8.0 
-8.0 

diode k. 
0 
0 

htr. 
0 
0 

htr. 
6.3 a.c. 
6.3 a.c. 

d.d.pl. d.d.t.k. 
0 
0 

d.d.t.c.g. 
-L04 

d.d.t.pl. 
86 

6AGS let. pin. if. 
amplifier 

Minimum 
Maximum 

-8.8 
-1.0 

kikeup. 
--- 
--- 

htr. 
6.3 a.c. 
6.3 a.c. 

htr. 
0 
0 

PI 
130 
90 

s.g. 
130 
90 

k.&aull, 
0 
.2 

-1.04 go 

6AG5 2nd. pis. i.f. 
amplifier 

Minimum 
Maximum 

-8.8 
-1.0 

kflisup. 
--- 

her. 
6.3 a.c. 

htr. 
0 
0 

Pl. 
130 
95 

e.g. 
130 
95 

k.&aup. 
o 
.2 

3rd. pix. i.f. 
amplifier 

• 
Minimum 
Maximum 

e.g6AGS 
-8.8 
-1.0 

k.lheup. htr. 

6.3 a.c. 

her, 
0 
0 

PI 
130 
86 

s.g. 
130 
100 

kiwup. 
0 

.28 
- 

6AH6 4th. pie. if. 
amplifier 

Minimum 
Maximum 

e.g. 
0 
0 

eup.g, 
.96 
.8 

htr. 
6.3 a.c. 
6.3 a.c. 

htr. 
0 
O 

Pl. 
77 
65 

e.g. 
105 
90 

k. 
.96 

6ALS video detector 
& AOC rectifier Minimum 

k. 

0 

pl. 

-115 
htr. 

6.3 a.c. 
htr. 

0 
k. 
-112 

shield 
0 

.8 
pl.  

6AU6 1st. video 
amplifier 

Minimum 
Maximum 

e.g. 
-2.1 
-2.2 

sup.g. 
0 
0 

htr. 
6.3 a.c. 
6.3 a.c. 

htr. 
0 
o 

Pl. 
248 
260 

e.g. 
135 
115 

k. 
0 
0 

610 0'!' 2nd. video 
amplifier 

Minimum 
Maximum 

shield htr. 
0 
0 

131. 
105 
95 

e.g. 
137 
117 

cal. 
-7.8 
-8.0 

n.e. htr. 
6.3 six. 
6.3 a.c. 

k.&sup. 
3.9 
2.8 

6AT6 AOC amplifier. Minimum 
Maximum 

-112 
-1137 

k. 
-112 
-110 

htr. 
6.3 a.c. 
6.3 a.c. 

his. 
o 
0 

diode 
-112 
-Ill 

diode 
-112 
-112 

pl. 
-42 
0 

10ALS AVC limiter Minimum 
Maximum 

pl. 
-9 
-3 

her. 
o 
0 

htr. 
6.3 a.c. 
6.3 a.c. 

k. 
-8.7 
-1.0 

shield 
0 
o 

146AL5 d.c. restorer 
Background 
Minimum 

M aximum 

k. 
-100 

0 

a. 
-110 

0 

681C7 let, sync. 
amplifies 

Minimum 
Maximum 

shield 
0 
0 

htr. 
6.3 a.c. 
6.3 a.c. 

eup.g. 
0 
0 

-4.2 
-4.4 

k. 
0 

0 

e.g. 
126 

109 

htr. 
o 

0 

pi. 180 
210 

06147 sync. separator Minimum 
Maximum 

shield 
0 
0 

htr. 
6.3 a.c. 
6.3 a.c.   

k.&aup. 
---- 

e.g. 
-5.1 
10.0 

Ic.&aup. 
0 
0 

sg. 
137 
11'7 

htr. 
0 
o 

PL 
137 
117 

66147 OT sync, amp. 
è boric. discharge 

6)5 vertical 

Minimum 
Maximum 

-150 
-ISO 

pl. 
-84 

-84 

k. 
-11S 

-115 

e.g. 
-0.8 

-2.6 

pl. a9 

79 

k. o 

0 

htr. 0 

0 

htr. 6.3 a.c.  

6.3 a.c. arc. 
Ili discharge Minimum 

ah Id - htr. 
6.3 a.c. 

pl. 
53 

n.e. 
153 

n.e. htr. 
o 

k.  
-113 

6X6 vert. output Minimum 
shield 
--- 

htr. 
6.3 a.c. 

e. 
185 185 -9S 

n.e. htr. 
0 

k. 
-78 

2-5U4 CI rectifiers Minimum 
n.e. 
---- 

htr. 
325 Pl. a. 

390 a.e. 
etc. htr. 

325 
6AC7 bor. ose, control 

6ALS hor. 

Minimum 
shield 
0 , 

htr. 
6.3 a.c. 

sup.g. 
0 -1.65 

k. 
.08 

e.g. 
100 

htr 
0 

PI 
165 sync, 

Minimum 
k. 
-1.8 

Pl. 
-5.2 

htr. htr. 
0 S.1 a.c. 

k. 
-2.4 

shield 
0 

pl.  
-5.4 

6X6 hor. oscillator 
 - 

Minimum 
shield 
--- 

htr. 
6.3 a.c. 

pl. 
198 205 -25.7 

n.e. 
--- 

htr. 
o 

9. .28 

fa &Ise li.••••.m..... .....•. - - .....-

-...-..w.•••••• 
FLA= CAP 

2-6B06 G has% output Minimum --- htr. 
0 

b.f.p1.&k. 
-100 

n.e. 
--- -115 --- 

htr. 
6.3 a.c. 

e.g. 
200 Do Not blierouge• 

5V4 0 hor. damper Minimum 
n.e. htr. 

380 
n.e. Pl. 

310 
n.e. Pl. 

310 
n.e. htr. 

380 
6AB, O hoe damper Minimum 130 

pl. 
310 

k. 
310 

e.g. 
130 

Pl. 
310 

k. 
310 

htr. 
380 

htr. 
380 

IB3 GT h.v. rectifier 
Background 
Minimum 

n.e. 
--- 

htr. 
8000 

n.e. n.e. n.e. n.c. 
--- 

htr. n.e. 

1153 GT h.v. rectifier 
Background 
Minimum 

n.e. htr. 
12000 

n.e. n.e. 
8000 

htr. 
12000 

n.e. 
Do Not Measure" 

Do Not Measure* 
*Has se. Cornoorteor ...• .. 
"Has a.c. comportent of approx. 10000 volts. 

All voltages measured from terminal to ground. 
Line voltage, 117 volts. 60 cycles S.C. 

Power transformer tap switch set to I IS volt position. 
Al controls set for normal operation excep where otherwise specified. 
No signal received. 
All voltages measured with Vacuum-Tube-Voltmeter.  

C0; 
Cgi 
Cyre 
Cy; 

Cif); 
CI io 
CII I 
Cils 
C120 
R20,15 
R32.61 
RIt 
R:41 
R45.02. 42 
R71 
Ritt.g1 
Rs; 
R7.2 

G23J-18722 
B- 14M-17758 
C-18A-18157 
N-201-8386 
B-58-18382-36 

Cabinet back 
Line cord and plugs 
10" p-m speaker 
TV Antenna assembly 
Antenna knob. 

Gamble-Skognlo 05TV1-43-894013, 
05TV1-43-900211 

These tmdels are similar to Itidel 94T\' 

43-8(40A and Model 05TV1-43-9002.\ eX X. 

CCpt fie the following changes. Models 894011 

and 901:211 are i2 .inch television receivers. 

and the 900211 employs a 10-inch 1)-111 
streaker. .‘ chassis identificatiim number is 

assigned to each receiver in productiun. After 

identification number ( group number ) 14,204h 

a wiring change was made to impnive the 

vertical sync, reduce "snow" in the pictuie. 

and to remove the tendency t.iw -ird Ibirizontal 

wavering. This wiring change was acc.nn-

hv a model number series change from 

.‘ to Ii iii both the 8940 and 9002 receivers. 

The models 89401) and 900211 are identical 

to the e940.\ and 9o02..‘ with tlw excepti.in ot 
the tuner input wiring and the duffles listed 

for il, 'de! 94TV1-43-8940A. The changes in 

the parts lists are as follows: 
Ref . Part 
N. N-
1(4 (: 9111-74 

A•7M.15511.1 
A.2H•12:17 
A•7191•11110•1 
A.21.16110 
A•1F.14111 
B.20,171046 
C.2F..11406.1 
A•49,1.11991 
A•49A.119x0 
A.“-C.11444, 
A..2C.14440 
11.18.1a514 
19-2 1M•18171 
A•1C•Itti11 
1.94.14117 
N.211.17070.1 
(:•AF.14169 

C.OD.1760ti 
(.81).14461 
G81).171,07 
C•ar) 17701 
C-e1C.11>192. 
(;-tiFtS-124 
A•51).1ms07 
C.41(2,11790 
C.981.11 
A.1014.14441 
C•9131.74 
C.982.6s 
C•4111.40 
C.981.44 
C.9f111-66 
C.482.60 
1..981 ,100 

R74 C•9111.1; 
R/17 C.-4111.9es 
R110 (.41133.14 
R101. R107. C.984.71 

R10:4 
RI ,.., C-9111.77 1« ohnu. 1, u att. Pet 
11112 (:•981.1..2 '. 2 ..hme.. V, ,.. ti. Ur; 
TO (.• I 2M• I OAS`, 1 H0r0,01.1 dcfltct100 tr.o.• 

f.rrn. r 
T7 U..12A• to,rUf Plow, tran.foorn) r 

31-1513.14274 y,,,, ›,,clut 
A. " A. 14271 Y.40 pl.': 
A•1 1CA 4711 1X2 nth. ,.. L.-, 
AIM. 107;; Standull tolul.otoor 
A•621)) 10714 H, rIng 
11•251• 1611 1 H•s ..thlt  
C.28.1soot et Shoo Id can 
R•2411.14709 C.,19, f 19002 r 
(:)IXA• PO 47 lot" PM 1...11,11 100021 
I 2,1-1 ,722 Ka , tttt-t 

DeN 
10.505 ohm,. 7.. watt. , 
Trommer Mate 
Tube shseld baee 
Cull alignment strop 
Slodong eiontact 
Ciortact holder 
Su.otch lever assembly 

Tale,- up f•prIng 
Tung, shalt 'plug 
St) el hall 

tairer plat, 
Vern, • htulung 
1)ru) bcre, 
Vet n,, r etud 
Vern', spittle 
Tuner ast. noble 
22 gµf 
.01 gl 
II .00i pf 

pf. 400 
.02 pl 

PIll pi, DI" vttli. 
22 f• ctr.0110, 
420 ppl 
2 pia( haul form / 
7 pea. cerarntc 
120 ' hm,. 1/2  matt. Pi', 
Dual contr.!. and swItch 
1 ooK ohm, 1/• watt. PP) 
11ogi ohms. 2 u-atts. 10'; 
220K ,ohma, ol; watt. IV) 
64K o ohms, 1, watt. HY 
2200 0hrne.. . att. ; 
000 o'hm.. 1 watt. Pe,: 
I I megothma, watt. 

; 
pota) uhm, 1/2 
(010K ohms. watt, IL', 
room "lama. watt. l'e 
imen ohm,. 2 t.satt. ; 

Gamble-Skognio 94TV1-43-8940A 
Improper neutralization of the sync ampli-

fier may result in a severe horizontal shift of 
the entire picture with contrast control ad-
justments and may also start hunt oscillation 
(squegging) of the horizontal afc circuit. 

&pegging, evidenced by white lines or streaks 

running diagonally across the picture, ringing 

from the sp....aker, or singing from the hori-

zontal deflection transformer, may cause dam-

age to the 613Q6, 6W3, I X2, or horizontal 

deflection transformer. If this condition is 

noticed, it will be necessary to adjust the 

neutralization of the sync amplifier as shown 
below: 

I. Disconnect the antenna. 

2. Ground pin 5 of V7. 
3. Rotate the contrast control to its normal 

operating position. 

4. Connect . a vtvm ( -1-.10-volt range) 
across capacitor C-106 ( near pin 4 of hori-
zontal multivihrator 6SN7). 

5. Short pin 5 of 6SL7 to ground. 
6. Turn set on and check vtvm reading. 

(Should be within -±0.5 of zero volts. If not 
within this, check capacitors C-99, C-100, 
C-101, C- IO2, and resistors R-82 and R-87.) 

7. Remove the short at pin 5 of 6S17 from 
ground and note vtvm reading. If the voltage 
goes positive, move the two neutralizing 
capacitors C-71 and C-116 closer together to 
reduce the voltage to zero. Should this adjust-
ment be insufficient, spread the black and blue 
leads connected to pins 2 and 4 of the 6SL7. 
If the voltage is negative, do the opposite. 

8. When the vtvm reading is zero, the re-
ceiver is properly neutralized. 

Garod 12T6, 14C4, 14T2, I4T6, 16C6, 
Series 94 

Except for cabinet designs or picture tube 

size, ModnIs 11T6, 11T2, and I IT(, are th, 

same as Model 12T2, Model 14C4 is the same 

as 12C4. and Model 16C6 is the saint. 
as 16C4. 

General Electric 814, 820, 830, 840 
A new ceramic-core sweep transformer, 

Stock No. RT0-071, is recommended as a 
substitute for the original molded horizontal-
sweep output transformers for these models. 
It has several electrical design improvements 
over the originally specified transformer, 
among them are higher efficiency and better 
high-voltage insulation. 

The transformer is equipped with a 470,-
000-ohm resistor in shunt with a 0.0022-lif 
capacitor, connected between the primary and 
high-voltage windings. In order to provide 
identical electrical characteristics to the orig-
inal transformers, a few circuit revisions are 
necessary when the substitution is made. Kits 

Fig. 1. R7 0-071 transformer used its General 
Electric Models 814, 820, 830. and 840. 

IAA , 1331.552 e411111• 
C103 1 00221 COMTA.11TC1 
111 OLD AAAAA LOAD 

•111 11 18TOTED 

V13 
6806-G 

SWEEP OUT PuT 

earl 

Oa 

V)4 
183ST 

11 V RECT1FER 

SAKAI 71011 
w111711 

1 

VVV,  
A70 
33011 

:tgoc 

WM>e• 
m001 
1.1100/11T• 

are available which contain all the additional 
components, except transformers or tube, 
which are required to make the conversions. 
Fig. 1 is a sketch of the RT0-071 trans-
former. 

-;ig. 2 shows the seven steps required to 
umnge the circuit for the use of the substi-
tute transformer. The procedure is as fol-
lows: 

1. Disconnect leads of defective sweep 
output transformer, including filament loop 
for 1B3GT rectifier tube. Note that R67, 
R62, and C103 contained in lead of sweep 
transformer are removed and discarded. 

2. Remove old size control L18 and its 
shunt resistor R64. Replace it witii the new 
horizontal size control ( Stock No.RLD-014). 
Before installing new control, the mounting 
hole will have to be enlarged to accnmmodate 
the shoulder of RLD-014. 
3. Remove old linearity control L19 and 
its shunting resistor, R65. Replace it by the 
new linearity control ( Stock No. RLD-014). 
4. Mount new sweep output transformer 
(Stock No. RT0-071) in place. îee sketch 
for lead identity so as to effect most satis-
factory placement of transformer. Wire the 
new transformer to the circuit according to 
the diagram, Fig. 2. 
5. Remove type 5V4G tube, V15, and dis-
card. Reconnect V15 socket for new type 
6W4GT tube as shown on diagram. Connect 
the heater of the 6W4GT tube in parallel 
with the picture tube heater winding. Note: 
If line voltage remains above 105 volts, the 
filament of the 6W4GT tube may be con-
nected to the 5-volt winding that supplied 
the 5V4G damper tube. 
6. Remove R60 and R61. Replace them 
with two 27,000-ohm resistors connected in 
parallel. 
7. Reconnect the h-v capacitor, C53, so 
that the connection from the stand-off which 
was disconnected in Step 1, reconnects to 
chassis ground as shown in Fig. 2. 
The conversion components required are:-

1 Stock RT0-071 transformer 
1 Type 6W4GT tube 
1 Stock RKT-004 kit. 
The kit consists of:-

2 URF-083, 27,000, 2 watts, carbon 
2 RLD-014, controls. 

CS, 
SOO MY 

NAM 
pr, 
33« 

• 300 /MALAGA I 
A 1. Is  

• ON 11000LS 1130 a 550, A S10 .01111 IKITIT011 1111141 

3111.111TA CATACITC10 Cal 00 110T 11100111 

TO All 1T1/04 
11.11 ANISOA 

TO RSA 
• C•7 

Fig. 2. The seven steps required to change the circuit of General Electric Models 814, 820, 
830, and 840, for the use of transformer RT0-071. L
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General Electric 1211, 818 
An adapter plug may be made which makes 

it unnecessary to remove the television chas-
sis when service has to be rendered on the 
radio chassis only of Models 818 and 12K1. 
A standard octal tube base is wired as shown 
in the sketch below. A jumper is connected 
between pins 7 and 8 and also between pins 
2 and 3. This plug is then inserted into the 
J-4 socket on the radio chassis to re-instate 
audio continuity and to energize the tube fila-
ments when the radio is separated from the 
TV chassis. A-c power is furnished at pin 3-4 
of P3 or with a, suitable plug in receptacle J-2. 
Precaution-When using the latter point for 
power connection, it requires a male pin jack 
which makes the pins "hot" at 110 volts. 

Wiring for standard octal tube base for 
General Electric 12K1 and 818. 

The plug shown above may also be used 
when servicing the television chassis separated 
from the radio chassis. When this plug is 
inserted into the octal socket J5 on the tele-
vision chassis, it permits application of power 
to the television chassis for alignment or 
trouble shooting purposes. 

General Electric 810, 811, 835 
A new ceramic-core sweep transformer, 

Stock Na RT0-071, is recommended as a 
substitute for the original molded horizontal 
sweep output transformers for these models. 
It has several electrical design improvements 
over the original specified transformer, 
among them are higher efficiency and better 
high-voltage insulation. 
The transformer is equipped with a 470,000-

ohm resistor in shunt with a 0.0022-µf 
capacitor, connected between the primary 
and high- voltage windings. In order to pro-
vide identical electrical characteristics to the 
original transformer, a few circuit revisions 
are necessary when the substitution is made. 
Kits are available which contain all the addi-

eso 
:too 

716 

 151. 

VI28 
.4 5N7GT 
HOR SWEEP GEN 

•I14 
I505 

Fig. I. RT0-071 transformer used in General 
Electric Models 810, 811, and 835. 

tional components, except transformers or 
tube, which are required to make the con-
versions. Fig. 1 is a sketch of the RT0-071 
transformer. 

Fig. 2 shows the five steps required to 
change the circuit for the use of the substi-
tute transformer. The procedure is as 
follows: 

I. Disconnect leads of defective sweep 
output transformer, including filament loop 
for 1B3GT tube. Notice that R67, R62, and 
C103 are removed with it. Mount new trans-
former on chassis. See Fig. 1 for lead iden-
tity to effect most satisfactory placement of 

transformer. Wire new transformer into the 
circuit according to the diagram in Fig. 2. 

2. Add a 27,000-ohm resistor, URF-083, 
in parallel with ROO and R61 as shown. 

3. Disconnect the white lead of the hori-
zontal size control, L18, that connects to pins 
4 and 6 of V15, and reconnect it to terminal 
8 of the sweep transformer. Make sure that 
the leads from the horizontal size coil do not 
short to the frame of the sweep transformer. 
Connections from terminals 5 and 8 of the 
high-voltage transformer should be made 
with the high-voltage insulation wire. 

4. Connect the 1,200-µµf capacitor, UCU-
2054, in series with the 1,500-µµf capacitor, 
RCU-285. This series combination is then 
connected between terminals 6 and 8. 

5. Remove the 4,700-ohm resistor, R65, 
from across the horizontal linearity control 
L19. 
The conversion components required are: 

1-Stock RT0-071 transformer 
1-Stock RKT-003 kit. 
The kit consists of: 

1-URF-083, resistor, 27,000 ohms 2 w, 
carbon 

1107 14412 147011) 

CICO 00101 CORTMITIO 

IN 01.0 TITUS. LIAS 

ARE 1,2140WHI 
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SWEEP OUTPUT 
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E-
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a 

a 
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12 
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*--*ARA.-• 
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ee.C. --
275 N o  

Se.  

TO PIS TUOI 
5 V *NM 

_L CSII 
.1 . swims 

11 ,541.1 TURN V15 
I • NITE) 

5V4 .0 
DAMPING 

1- USU-2054 capacitor, 1,200 µµf, mica 
1-RCU-285, capacitor, 1,500 µµf mica. 

Readjustment of the blocking oscillator 
transformer, T16, may be necessary. In some 
cases, if proper centering of the horizontal 
hold control cannot be had, it may be neces-
sary to reduce or increase the value of R52 
somewhat to effect the correct adjustment 
of the blocking oscillator transformer. This 
change should be limited to values between 
35,000 and 82,000. 
There will probably be two settings of the 

horizontal linearity control which will be 
found to give good linearity. The prope. 
setting is the one with the slug withdrawn 
from the center of the coil, or minimum in-
ductance. The other position may cause some 
"squaring" of the outside circle of a test 
pattern. 

General Electric 810, 814, 820, 830, 
835, 840 
The following miscellaneous repair parts 

are added for the head-end unit of the above 
receivers: 
Pan NO. DestrIpt,on 
RBI•001 Strip. testolite bearing strip for selector 

switch shaft 
RH1s4.070 Washer. oversize " C'' washer ( 47 mils) 

to remove end play from the switch 
shaft 

RSC•001 Wafer, front switch wafer of head•end 
unit 

RSC•002 Wafer, center switch wafer of head-end 
RSC•003 Wafer, rear switch wafer of head-end 

unit. 

General Electric 817, 821 
Under PRESET CONTROLS, the des-

cription of the TILT control was omitted. 
The following should be added: 
TILT-if raster is slightly tilted and does 
not square with the picture-tube mask, rotate 
the deflection yoke in its clamp bracket by 
loosening the wing screw. 

Hallicrafters T-54, 505. 506, Run #3 

Model 506 is the same as Models T-54 and 
505. Run #3 is the same as Run #2 except 
for the following changes: 

Resistor R29 from pin 5 to pin 6 of the 
r- f amplifier, V5, has been deleted. C61, a 
0.005-µf capacitor in the vertical oscillator 
circuit has been deleted. C23, a 0.05-µf ca-
pacitor connected from ground to the volume 
control has also been deleted. R119, a 220,000-
ohm resistor has been added in place of C23, 
from the volume control to ground. Capaci-
tor C99, 330 mid, has been added in parallel 
across C19 and C20 in the f-m detector, V2, 
circuit. C100, 1.5 µf, has been added from 
the junction of C13 and C2NI to the junction 
of C14 and C3M. 
The parts list for Run #3 is the same as 

that for Run #2, except for the following 
changes: 

:1 
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Fig. 2. The fire steps required to change the circuit of General Electric Models 
810, 811, and 835, for the use of transformer RT0-071. 

41421 

Slit 
COILS 

ROO 
Sant 

cralferf Part 
Ref. No. No. 
Cl, 2 448358 

C3 448357 

C100 47A160-3 
C51, 66 46AU503.1 
C101 47A168 
R120 RC20AEIOIM 
R119 RC20AE224K 

Destrfpnon 

Trimmer assembly, mixer 
and r-f amp. stage, 13 sec-
tions 
Trimmer assembly. osc. 
stage, 13 sections 
1.5 Stmt. 500 v, bakelite 
0.05 xi. 200 v. tubular 
5,000 sad, 500 lc, cezamic 
100 ohms. 1/2  w, carbon 
220,000 ohms, 1/2  w, car-
bon. 

Hallicrcrfters T-54, 505, Run #2 
Run #2 is similar to Run #1 except for the 

following changes: 
Tube V3, the audio amplifier has been 

changed for a 6SH7 to a 6AV6; and R22, 
680,000 ohms, and C24, 0.05 ¡uf, that were 
connected to pin 6 of the 6SH7 have been 
deleted. The tap from the volume control 
goes to pin 1 of the 6AV6. R20 goes from 
ground to the cathode, and R21 goes from 
the cathode to the 110-volt bus. The value 
of R23 has been changed from 100,000 ohms 
to 470,000 ohms. Capacitor C98, 10 µ f has 
been added in parallel across cathode resistor 
(V4) R25. 

Tubes 1, 7, 8, 9, 11, have been changed 
from type 65117 to type 6AU6. R33, con-
nected to pin 1 of V7, has been changed from 
27,000 ohms to 18,000 ohms. R39, connected 
to pin 1 of V8, has been changed from 27,000 
ohms to 12,000 ohms. R40, connected to 
pin 1 of V9 has been changed from 27,000 
ohms to 18,000 ohms. L24 has been deleted 
from the 3rd i-f circuit and R117, 6,800 
ohms, substituted in its place, from pin 5 to 
pin O of V9. The value of C52, connected 
from pin 1 of V12 to pin 5 of VII, has been 
changed from 0.25 uf to 0.1 µf. The value 
of C17, connected from pin 3 of V12 to pin 
2 of V13, has been changed from 0.25 µf to 
0.1 µf. 
R55 in the cathode circuit of the picture 

tube V13, has been changed from 150,000 
ohms to 470,000 ohms. R11, 5,600 ohms, con-
nected from ground to the brightness control 
R56, has been deleted. R56 now goes directly 
to ground. 

R116, 6,800 ohms, in the circuit of V14 and 
in parallel with R58, has been deleted. The 
value of R58 has been changed from 6,800 
ohms to 3,300 ohms. The value of R83, con-
nected from pin 4 of V18 to the vertical hold, 
has been changed from 680,000 ohms to 
560,000 ohms. The values of C73 and C74, 
connected to pins 2 and 5, respectively, of 
V20, haN e been changed from 0.05 µf to 0.03 
µf. The value of R108, connected from pin 
3 to pin 4 of V12, has been changed from 68 
ohms to 120 ohms. 
The following changes in the parts list 

for Run #1 should be made for Run #2: 

Defcriputen 
crafters Part 
Ref. No. No. 
C17,52 46AU104J 0.1 rtf, 200 v. tubular 
C73,74 46B149 0.03 id, 6000 tr, tubular 
C98 45A121 10 uf. 25 v, elettroytic 
R39 RC20AE123K 12,000 ohms 1/2  w. carbon 
R23,55 RC20AE474M 470.000 ohms 1/2  w, car-

bon 
1133.40 RC20AE183K 18,000 ohms Y4 w, car-

bon 
R83 RC20AE564M 560,000 ohms 1/2  w, car-

bon 
R117 RC20AE682M 6.800 ohms 1/2  w. carbon 
R58 24BG3325 3,300 ohms 10 w, ww 
11108 RC40AE121M 120 ohms 2 w, carbon 
V1.7.8, 90X6AU6 Type 6AU6, audio i-f; 1st. 

9. 11 2nd and 3rd i-f amp; video 
amp 

V3 90X6AV6 Type 6AV6, audio amp. 

Hoffman CT800, CT801, CT802, 
CT900, CT901, Ch. 135 
The following trouble symptoms and their 

probable causes also apply to Model CT902, 
Ch. 141, and Models crsi6, crs17, Ch. 145. 

Trouble 
A. No raster, Sound 

0.k. 

B. No sound, weak 
or distorted 
sound. Picture 
o.k. 

C. A film-like distor-
tion on left side 
of picture as 
contrast turned 
up. 

D. Picture unstable 
horizontally. 

E. No picture. Ras-
ter o.k. Sound 
o.k. 

F. Hum. 

G. Vertical sync. 

H. Noisy or chat-
tering sound. 

I. Hum in picture. 

J. Insufficient 
width. 

K. Insufficient 
height. 

L. Picture blooms and 
goes out. 

M. Sound in picture 
after adjustments 
made on cathode 
trap and con-
verter coil. 

N. Horizontal white 
line. No picture. 

O. Horizontal white 
line through pic-
ture. Also in 
easier. 

Cause 
I. Fuse blown. ( Usually caused 

by shortened V126 or short-
ing T109.) 

2. Shorted or open V126. 
3. Open V127. 
4. Open or shorted V120B. 
5. Shorted C176. 
6. Shorted C187. 
7. Open or intermittent R.23. 

(Cames picture to bloom 
when defective.) 

8. Defective picture tube. 
9. Shorted V128. 

10. T109 open or shorted. 
11. Check leach going to V126 

and V127 in h-v cage to see 
that they are not touching 
each other or nut arcing to 
metal cage. 

12. Defective V125. 
I 3. Open R199 or R200. 
14. Check high-voltage lead 'p-

ing to picture tube. ( Voice 
coil open.) 

I. Defective or open V104. 
V105, V106, V107, V108, 
or V109. 

2. Defective speaker. Voice coil 
open.) 

3. Defective T114. 
4. Open C206. 
5. Defective C208 or C209. 

Usually one turn of primary sync 
lock transformer will phase cor-
rectly. This adjustment of sync 
transformer is under chassis. 

I. Defective V124. 
2.11200 changed value. 
3. Open CI7G-gives sawtooth 

effect throughout picture. 
4. Weak VI23. 
5. R188 changed value. 
6. Arcing under V126. 
7. T108 frequency off. 
8. Defective C169 and C171. 
9. Defective CI44. 

10. Defective VI 18-V119. ( Usu-
ally causes picture to travel 
sideways.) 

1. Shorted C116, C123. C128, 
C134, C138, or CI40. 

2. Open L187, L190, or L192. 
3. Defective V110, VIII, VI 12, 

V113. V114, VI 15, or V116. 
4. R127. R134, or RI40. If any 

of these resistors burned, 
check for cause. 

I. If hum is caused by head end 
use 5.000-ohm resistor from 
test loop to ground. 

2. V108 for bad contact. 
3. 6J6 oscillator. 
4. VI07, V108, V109. 
5. C208 leaky. 
6. 6J6 oscillator may induce a 

slow scatting motor-boating 
effect and increase rapidly un-
til maximum is reached, then 
become normal. 

I. Defective RI71, R166, R167. 
2. Defective VI21. 
3. Defective C151. CI52. C153. 
4. R162, R163, R164, R165 off 

value. 

5. C149 open. 
1. Be sure tubes are tight. 
2. Check tightness of T111, 

T112. and T113. 

3. Check contact of r-f tubes to 
head-end sockets. 

4. V108, V109 intermittent. 
5. Breaking down of C208 and 

C209. 
6. Control shafts rubbing against 

front metal plate. 
1. Shorted V116 or V114. 
2. Loose grid connections on 

V110, V111. VI12, V113. 
3. Faulty C224, C223. 
I. Weak V126. Also causes fold 

over of picture. 
2. T109 defective. 
3. Open C180. 
4. If all above is o.k. then pro-

ceed as follows: 
a. Add 0.05-400v across ter-

minals 5 and 6 of T109. 
b. Open width coil at terminal 

5. This removes shunting 
effect of width coil. 

I. Leaky C157 and C158. 
2. R177 changes value. 
i. Weak VI 22. 
4. If vertical linear circuit is 

normal, parallel R177 with 
like value for more height. 

I. It 235 intermittent. 
2. IB3 defective. 
3. Check high-voltage through 

following parts: V126, T109, 
V120, R204. 

I. Microphonic V124. 
2. VI19, V118, V121, V122. 
3. Microphonic tubes in r-f unit. 
4. Microphonic tubes in picture 

circuit. 
I. Defective V121. V122. 
2. If both tubes o.k.. check con-

nections under sanie tubes. 
I. Irregular characteristic of 
V122; replace. 

2.. Replace V121. 

P. Horizontal white I. Intermittent V126. 
line accompanied 2. Also causes small sawtooth 
by white flashes. noticeable on black border of 

pattern. 
Q. Dark vertical I. Replace 6BG6, V126. Lines 

lines left side of caused by transients at start 
pictffre on high of sweep. 
channels. 

Hoffman 820, 821, 822, Ch. 146 
These models appear on pages 3-1 through 

3-19 of Rider's TV Manual Volume 3. Nat-
ural springiness of the backboard on Models 
820, 821 and 822 tends to pull the power plug 
from the interlock socket even when all parts 
are in their normal positions. To prevent the 
plug from unintentionally being removed 
from the socket, sets manufactured after 
Serial No. E 906729 will have a redesigned 
power-plug mounting. 
On sets of prior manufacture, the problem 

can be satisfactorily solved by putting an ad-
ditional wood screw, #6-1" length through 
the backboard anal into the wood chassis shelf 
at a point below the power plug. This addi-
tional screw will spring the backboard in, 
and hold the power plug firmly in place. 

Hoffmcni 826, 827, 828, Ch. 143 
A vertical white line sometimes appears in 

the left portion of the picture, about two- to 
four-inches in from the left side on some re-
ceivers with 16- inch picture tubes. The ver-
tical disturbance may appear in any form 
from two light, slightly displaced traces to a 
broad, fuzzy band. The actual condition is a 
foldover of the raster, and the edge of the 
raster appears as if it were behind the pic-
ture a few inches from the edge. If the hori-
zontal sync pulses are viewed on an oscillo-
scope, the position of the vertical line will be 
indicated by two small pips on the sawtooth 
portion of the horizontal sync trace. 
The coupling capacitor C161, to the grid 

of the 6BG6G horizontal output tube, is at 
present a 0.01-4, 400-v paper tubular capaci-
tor ( part no. 4112). A capacitor change to 
0.001-µf, 500-v, ceramic tubular capacitor will 
eliminate most cases of the left-side vertical 
white line. Do not decrease the capacity 
below 0.001 af, as coupling capacitance below 
this value tends to cause a right side fold-
over. The part number of the new capacitor 
is 4025. 
This also applies to Models 830 and 831, 

Ch. 151 and Models 917 and 918, Ch. 152. 

Hoffman Ch. 140, 142, 143, 146, 147 
The video i-f string may be peaked for ad-

ditional gain at a sacrifice of bandwidth to aid 
reception in low-signal areas. 
The procedure is set up on the basis that the 

adjustments may be made in the field without 
the aid of a sweep generator or 'scope. All 
adjustments on the i-f coils are reached from 
the top of the chassis and may be accom-
plished without removing the chassis from the 
cabinet, in sets produced prior to Serial No. 
E 906732 
Ref. 
No. Cfrcuit Petition 
L102 Plate circuit 2nd video i-f 

Adjustment 
Counterclockwise, 
I 1/2  turns 

L103 Plate circuit 3rd video i-f Clockwise 
1/2  turn 

L104 Plate circuit 4th video i-f Counterclockwise, 
1 turn. 

Fine trimming of the i-f tuning may be ac-
complished with a sweep generator and 'scope. 
The resultant i-f characteristic will have 
approximately twice the gain of the normal 
amplifier, and will have a bandpass of about 
3 megacycles between 50% points. This band-
pass characteristic applies to all sets, regard-
less of sound i-f take-off point. 

©John F. Rider 
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blabnan 812. Ch. 142; 820. 821. 822. 
Ch. 148 

Insufficient adjustment range of the focus 
control R172 has occurred in 12-inch chassis 
using the DuMont 12QP4 picture tube. The 
12QP4 tube requires more focusing current 
through the focus coil than other 12-inch tube 
types, and maximum counterclockwise rota-
tion of the focus control will not bring the 
tube to its optimum focus. 

Circuit changes to increase the amount of 
current through the focus coil can be accom-
plished by changing one resistor and adding 
another resistor, as shown in the accompany-
ing diagram. 

TRANS. 
CT. 

1177 1500 
POCUS 

-65V 

1500 

Circuit changes for Hoffman Chassis 142 
and 146. 

The 2,500-ohm resistor formerly used as 
R171 may be used as R210. The 1,500-ohm 
resistor now used as R171 should be the 
wire-wound type. R174A and B are a single 
large Candohm resistor, center tapped to 
form the two sections. 

01.1 Pon New Paw Dews«, 
R171(4714) R171(4715) Deaeasedtrom2.500ohms 

to 1,500 ohms 5 watts 
R210 ( 4714) Added 2,500 ohms in series 

wishR174A(1.500ohms) 

These changes will increase the current 
through the focus coil, and bring the adjust-
mpt of the focus control near the center of 
its range. These changes have been made on 
all sets produced after Serial No. H 913661. 
This also applies to Models 601, Ch. 154; 

613, Ch. 149, 914, 915, Ch. 150. 

Hofhnan Service Hints 
Symptom : Quivering of the picture due to 
partial loss of both vertical and horizontal 
sync pulses has been observed in strong signal 
areas. This occurs when a strong signal over-
loads the video i-f amplifiers and a limiting 
action occurs which clips the sync pulses. 
Remedy: An increase in the agc action, 
which will produce more agc bias with strong 
signals, can be accomplished by decreasing 
the delay bias voltage on the agc diode. This 
delay bias voltage is derived from the plate, 
pin 2 of V113A, 2nd sync separator. 
Reference to the circuit diagram for Chas-

sis 140, 142, and 146 on page 3-8, and for 
Chassis 143 and 147 on page 3-9 of Rider's 
TV-Manual Volume 3, will show that a 
10,000-ohm plate stabilizing resistor, 12150, is 
connected from pin 2 to ground. A smaller 
diode delay bias can be obtained by effec-
tively tapping down on this resistor. 
R150 at present is a 10,000-ohm, 1/2 -watt, 

10%, composition resistor. Remove this re-
sistor from the circuit and replace with two 
4700-ohm, 1/2 -watt, 10%, composition resistors 
in series. The junction of the two new resis-
tors provides a centertap for connection of 
the delay bias lead, a green wire from pin 5 
of V110. This green wire is at present con-
nected to pin 2 of V113. 
This modification can he made on any 

Hoffman receiver produced with signal keyed 
agc and will aid materially in the stabilizing 
of picture sync in strong signal areas. Fac-
tory modification has been accomplished on 
all sets produced after Serial No. J 921278. 

Industrial Television Ch. IT-21/1 
This Chassis appears on pages 4-1 through 
4-6 of Rider's TV Manual Volume 4. The 
following is recommended in all cases where 
trouble is experienced with hum or buzz in 
audio, and will eliminate such trouble and 
improve the quality of sound and picture: 
1. Disconnect primary of Tl from plate 
circuit of V9. 
2. Connect L17 direct to pin 8 of V9. 
3. Remove jumper from pin 6, V9 and 
.junction of R51-52 and R53. 
4. Connect terminal of Tl which previ-
ously was connected to pin 8, to pin 6 of V9. 
5. Connect terminal of T1 which previ-
ously connected to L17 to junction of R51-52 
and R53. 
6. Connect 20,000-ohm-per-volt meter across 
C51, and with meter on 10-volt range; an-
tenna in local plug, and signal tuned in, re-
adjust the top and bottom slugs of T1 for 
maximum voltage across C51. 

Majestic 12T6, l4C4, 14T2, 14T6, 16C6, 
Series 94 

Except for cabinet designs or picture tube 
size. Models 12T6. 14T2. and 1416 are the 
sanie as Model UTZ Model 14C4 is the same 
as Model 12C4, and Model 16C6 is the same 
as 16C4. 

Majestic 14CT4, 16CT5, 19C6, 19C7, 
1671. 1672, 1673, 1674, 1675, 1900, 
1974, 1975, 16CT4.,97 & 98 Series 

MGdel 1404 is a eonsolette with a ma-
hogany finish and employs a 14" rectangular 
picture tube. Model 1671 has a table cabinet 
with a mahogany finish and empli.ys a 16" 
rectangular tube. Models 16CT4 and 16CT5 
arc calsolettes using 16 round tubes. Model 
16CT4 has a mahogany finish, while Model 
16CT5 has a bleached finish. Model 19110 is 
also a consolette with a mahogany finish. al-
though it employs a 19" r, ,und tube. A total 
of 20 tubes including tlw pidture tube is used 
in these receivers. 
The service data f, ir these intxlels in tue 

97 and 98 Series are the same as the data for 
the 94 and 97 Series except for the differences 
and addititms nientii Hied in the following para-
graphs. 

Under the section titled -Picture Tube In-
stallation in 16" Receivers." add: 

For receiver Models 1672 or 167.3. remove 
the two screws which hold the front mask 
assembly. These pass through the two corner 
bh.cks on the inside of the cabinet at the top. 
When these screws are removed. the front 
Panel may he lifted out. For receiver Models 
1671, (e74. or 1675, remove the four decorative 
screws which hold the from panel and mask 
assembly. These pa» through the fi 'tir cor-
ners of the picture frame. Carefully lift out 
the front panel and mask asseMbly. Fn. 
Model 1671. loosen the two wrens which 
fasten the metal picturr-tuhe retaining hand 
sufficiently so that the picture tube may be 
slipped thrimgh the t miming. The high. vu dtage 
e, titi ci. 'r should be located i iii the right side 
of the chassis. as viewed from tile front. 
Secure the metal hand over the top fa tile 

tube by tightening the two screws alternately 
and evenly. so that the rectangular picture 
tube is iut forced ti, rotate or twist in its 
mounting. 
The picture tube installatipm in 19" re , 

(rivers is as follows: 
The bulliIike gla» separation Ix:tut:en the 

neck of the picture tube and it, metal cone is 
toated with an anti-connia oniting to re-
duce Ligh-vidtage leakage under humid at-
mospheric conditions. \ void touching this 
try:dell area since perspirmit xi may reduce its 

effectiveness. If handled accidentally. wash 
with water or mild soap and water. Remove 
all traces of soap. Use no chemical solbents 
or abrasives for cleaning. 

I. Remove the slotted hvad P.K. screws 
retaining the hack and release with the inter-
locked line cord. 

2. Remove the bag containing the beam 
bender, the hardware for deflection and focus 
coil assembly, and the front plug buttons. if 
used. 

3. RCM. /VC the deflection and focus coil as-
sentbly which is fastened to a shelf for ship-
ping purpos,:s. Remove retaining wires that 
are wrapped around focus coil adjustment 
screws. 

4. Carefully slide the deflection yoke and 
focus coil assembly over the neck of the pie-
tun: tube, so that the deflection yoke ad-
justment thumb screw faces the top of the 
cabinet. 

5. Assemble the deflection yoke and fucus 
coil assembly to the support bracket using the 
hardware provided. See Fig. 1 for proper 
hardware assembly and mounting procedure. 

6. Remove the 6-32 grounding screw from 
the voke frame (see Fig. 1 for location). At-
tachi. the ground lug on the brown wire com-
ing from the chassis. and replace the screw. 

7. Slide the beam bender over the neck of 
the picture tube. 

8. Connect the picture tube socket to the 
tube hase. 

9. Connect the male octal plug fowl' the de-
flection yoke and focus coil assembly to the 
female octal socket from the chassis. 
The Pear panel adjustments that arc illus-

trated for Models 1672, 1673. 1674. 1675. 19(26. 
19C7. 1974. and 1975 apply to the other 
models mentioned in this article. The loca-
tion cf the frimt panel vattr, Is are shown fin-
Mozlels 1974 and 1975 in Fig. 2. and for the 
rest if the model. in Fig. 3. 

"flue circuit description for these models is 
the same as that for the 94 Series, except that 
in the section titled " Vertical Deflectitm Cir-
cuit I 111,,ck the generated sawttmth 
odtage is amplified by the (uK6 tmtput tulw 
%.20). rather than the "other half of the 

65X7 duo-trit'de (  
Th, Alignment Procedure. Videt1 and 

S1 ,1111f1 Alignment. and the RA; and Oscillator 
Alignment for the 97 and 98 Series is the 
sanie as that fintud for the 94 Series. The 
Voltage Chart for all models except I4CT4. 
1674, and IÇOO. is the same as that sIstwn on 
page 5-13. The voltage readings for Model 
1900 are the same as tu .s. shown tun pag( 
5-13. except for the following changes: Pic-
ture tube I VI 1-pin 2 is 2 v. pin 10 is 230 v. 
Audit, output ( V4. ( V61-pin 1 is N.C.. 
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pins 5 and 6 are -6 v. Ratio detector driver 
(V6, 6AU6)-pin 1 is 4.5 sr, pin 7 is 5 v. The 
voltages on pins 5 and 6 of the 1st. 2nd, and 
3rd video i-f tubes ( V7 6AU6, V8 6AG5, 
V9 6AG5) are 115 v. Video amplifier ( VII, 
6AC7 I-pins 3 and 5 are 0.2 v, pin 4 is -2 st, 
pin 6 is 145 v, and pin 8 is 115 v. D-c 
restorer - clipper - separator - amplifier ( V12. 
12A U7)-pin 1 is 90 st, pins 2 and 6 are 24 v, 
and pin 3 is 25 v. Vertical sweep oscillator 
(V14. 6C4)-no voltage on pin 1, pin 5 is 
100 v, and pin 6 is -25 v. Horizontal sweep 
output ( V16, 611Q6-GT)-pins 3 and 4 are 
155 v, pins 5 and 6 are -26 v, and pin 8 is 
7 v. High-voltage rectifier ( V17. 1113)-pins 
2. 6, and 7 are 11.5 kv. Horizontal damper 
(V18, 6W4 )-pins 2 and 4 are N.C.. pin 3 
is 370 v. pins 5 and 6 are 210 v. pin 7 is 
6.3 vac, and pin 8 is 0 v. Power rectifier ( VI9. 
5U-IG )-pins 2 and 8 are 380 v. and pins 4 
and 6 are 365 vac. Vertical output (V20. 
6K6)-pin 1 is 0 v. 
The voltage readings for Models 14CT4 

and 1674 are the same as those on page 5-13 
except for the following changes: Picture 
tube I VI 1-pin 2 is 4.3 v. pin 10 is 245 v. 
and pin 11 is 17 v. Oscillator-converter ( V3. 
6,161-pin 1 is -0.7 v, pin 2 is (I v. Audio 
output ( V4, 6V6)-pin 1 is -138 V. pin 3 
is 195 v. pin 4 is 210 v, and pins 5 and 6 

Fi,. 2. Front panel 
layout for Models 

1974 alld P)75. 

are -9 y. Ratio detector-audio amplifier ( V5. 
OT8 I-pin 6 is -0.5 v. pin 9 is 115 v. Ratio 
Octector driver I V6, 6A1.16)-pin 1 is 8 v. 
pin 2 is 8.5 y. pin 5 is 220 V. pin 6 is 105 v, 
and pin 7 is 9 v. Third video if. ( V9. 
oA65/61.1C51-pin 7 is 1.2 v. 1)-c restorer-
clipper-separator-amplitier ( V12, 12AU7 '-
pills 2 and b are 160 v. pin 3 is 1n2 v. un-

Fig. I. 11.1leetion yoke and 
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tal phase detector ( V13. 6AL5)-pin 1 is 
6 v, pin 2 is -6 v. Horizontal sweep oscillator 
(V15, 6SN7)-pin 5 is 100 v. Horizontal 
sweep output ( V16, 6BQ6-GT )-pins 3 and 
4 are 210 v, pin 5 is 48 v, no voltage on pin 
6, and pin 8 is 72 v. High-voltage rectifier 
( Vl7. 1B3)-pins 2, 6. and 7 are 10.1 kv. 
Horizontal damper ( V18, 6W4)-pin is -85 
J, pins 5 and 6 are 225 v. 
Model 1671 uses a single 5" p-m speaker. 

Models I6CT4 and 16CT5 use a single 10" 
ji-ni speaker. The schematic for Series 97 and 
98 is the same as that which appears on page 5-
14 except for the following changes in the ratio 
detector driver stage. A 100-ohm resistor. 
RIO, is inserted from the junction of R28 and 
C49 to pin 1 of VO, the 6AL6 ratio detector 
driver. Capacitor C55, the 0.02-pf capacitor 
connected from pin C of ratio detector trans-
former T6 to ground, has been relocated and 
now goes from pin C to pin 7 of V6, the ratio 
detector driver. The value of C55 has been 
changed to 5000 izuf. A 5000-paf capacitor 
C32 has been added front pin 7 to pin 2 of Vo. 
An 82-ohm resistor R26 has been inserted 
front pin 7 to R27. the 1.000-ohm grid re-
sistor. 

The schematic for imxlels 14CT4 and 1674 
is the same as that described above for Series 
,./7 and 98 except for a change in the sweep 
circuit. Resistor RI8, 390.000 ohms now goes 
from the junction if R83, 100.000 ohms, and 
C79, 13 ggf, 2 kv, to the junction of R48 ( the 
250-olien resistor going from ground to pin 
8 of the horizontal sweep output tube V16) 
and R80 ( nentitmed below), instead of from 
R83 and C79 to ground. Resistor R80, that 
was connected from ground to capacitor C92 
(connected to pin 8 lid V16), was relocated 
and now goes from the junétion of R114 and 
R84 to R85 (mentioned below ), and the value 
of R80 has been changed from 47 ohms to 
470 ohms. 7 watts. Resistor R85, the 30.000-
ohm resistor ti at was connected in parallel 
with R87 ( 30,000 ohms) going to the + 360-

volt buss, has been relocated. It noes goes 
from ground to R80, and the value has been 
changed to 100 ohms. 2 watts. The value of 
R87 has been changed from 30,000 ohms, 2 
watts. to 12,080 ohms. 2 watt.. 

The schematic for Model 1900 is the same 
as that for the 97 and 98 Series appearing on 
rage 5-14 except for the following clianges. 
The value ,f C88, etinnected tub pill 2 of V 11)A. 
the 1/ 2-(iAI.5 video detector, has been 
changed frum 10 µpi to 15 ggf. Capacitor 
C67. 10 gf. 150 v, eu inflected to pin 6 of the 
video amplifier VII and grt ,und has been 
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removed, and C77C, 10 al, 450 v. inserted 
in its place. The value of R108 connected to 
pin 8 of V1/A, the 1/2-12AU7 d-c restorer 
sync clipper, has been changed from 8.200 
ohms to 7,000 ohms; and the value of resistor 
R52, connected from R53 to the + 360- volt 
buss in the same circuit has been changed 
from 12.000 ohms to 11.000 ohms. The value 
of resistor R100, connected from the junc-
tion of pin 2 of ‘1211 and pin 6 of V12A 
to R 116 bas been changed front 1 megi lins 
to 2.2 megohms. The 470,000-ohm resistor 
R116 has been deleted front the circuit and 
a direct connection used in its place. 

Model 1900 is the only receiver which is 
not equipped with a built-in antenna. The 
two connections from the ter lll i ll al strip go 
to the tuner. Since the built-in high-frequency 
antenna is not used. the 300-ohm transmis-
sion-line matching section. the two 5000-ggf 
capacitors C112 and C113 attached to this 
section, and the line choke L21 ( that are 
shown in the schematic on page 5-14) are also 
omitted in this model. In place of C114 and 
C115, 5000 upf, two 0.01 pf capacitors, C78 
and C79 are connected from the terminals of 
the primary of TH to ground. The vertical 
centering control R14, 10 ohms, has been 
relocated as shown in Fig. 4. On all other 
models in the 97 and 98 Series it goes from 
coil L12, connected to the power rectifier, to 
the yellow lead of focus coil 1.14. In Model 
1900 L12 is connected directly to the junction 
of C81A and the yellow liad of the focus 
coil, and capacitor C89, 500 µf. that was con-
nected in parallel across the vertical centering 
coil, has been deleted. The vertical centering 
coil is connected, as shown in Fig. 4, from 
ground to the 3.3-ohm resistor R60 ( going 
to the -2.5-volt line). The taps from the 
vertical centering control are connected as in 
the 97 and 98 Series schematic. 

.Additional changes in Model 1900 are 
shown in Fig. 4. The lead from C77B and C 
goes directly to the greets lead of the focus 
coil. The lead and the 270.000-ohnn resistor 
R79, from the yellow lead of the focus coil 
to pin 5 of V1.5 the horizontal sweep oscil-
lator, have been deleted. The lead from the 
horizontal size coil 1.10 and capacitor C79 
to R83 have been deleted. Tap 2 or 112 goes 
to the 470,000-ohm resistor R96. the lead from 
pin 1 of V15 goes to the junction of CIO() 
and R90. C74 goes to the red lead of the ver-
tical oscillator transformer T8. R74 goes to 
the red lead of -r9. and R85 and 1287 et, to the 
tap on the horizontal centering contrtil 1212. 
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Mars Dartmouth, Hampton, Oriental, 
Versailles, Ch. K-2 

The cliassis layout for the K-2 chassis is 
shown in the accompanying figure. 6C136 
tubes can be substituted for the 61G5 tubes 
shown marked with asterisks, and a 6W4GT 
can be substituted for the 5V4G reaction 
scanning tube. The rear chassis controls are 
shown at the hint.« of the illustration. 
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SO.. VILIMIC 
el11.1110. 

1.11. 
COLONIL 

6416 

r1P- 

o e 

6646 
L•aveof;1, 

64G5 64L5 
e err. 

.A.C.07• 

.4. 
6AU6 

6K6GT 

Montgomery Ward 94GSE-301113 
Model 94GSE-3011B differs from Model 

84GSE-3011A only in type of cabinet cover-
ing and cabinet hardware as listed below: 
Part Number Description 
MW7E179.3 Cabinet 
M9/20E449-2 Rear door with binges, antenna 

post and line cord 
Handle with mounting brackets. M9/20E;61 

VOL 

•COUCrl'e 
.1k• COLT. 

01011.11. 

6SN7GT 

6114s6 

so« Kan 

nolrievect 

Cm. Gq71 
0 

LOOM., 

Chossi.e layout onei rear ehossis controls for Mors K-2. 

Montgomery Ward 94WG-3006B. 
94WG-3009B 
Models 94WG-3006B and 94WG-3009B are 

similar to Models 94WG-3006A and 94WG-
3009A except for the following information 
which replaces the Response Curves section 
and the R-F Response Curves section for 
these latter models. All other service informa-
tion for Models 94WG-3006A and 94WG-
3009A is applicable to Models 94WG-3006B 
and 94WG-3009B. 
R-F Response Curves-The response curves 
shown in Figure 18, for the "A" Series" mey 
be observed by connecting the sweep generator 
and the marker signal generator ( loosely 
coupled) to the antenna input and by con-
necting the oscilloscope to the TEST POINT 
(junction of R-6 and R-7) on the tuner. This 
TEST POINT is accessible from the top of 
the tuner chassis and appears as a small 
insulated tip between the oscillator and mixer 
tubes as shown in Fig. 1, shown below. An 
S-25A3 tuner may be used in these models. 
The response curves obtained in this check 

indicate the accuracy of adjustment of the r-i 
and converter coils. Any appreciable varia-
tion from the curves shown in Figure 18 

TEST POINT 

Fig. 1. Test point for Montgomery Ward 
Models 94WG-3006B and 94WG-3009B. 

indicates coil misalignment. To check for 
correct oscillator coil adjustment on each 
channel connect the sweep generator and the 
marker signal generator ( loosely coupled) 
to the antenna input. Connect the oscilloscope 
to the junction of L-8 and R-51. The response 
curve should be approximately the same as 
for the i-f response check. The picture carrier 
marker should be approximately 45% down 
and the sound carrier at zero level. 
To adjust each oscillator coil, set the Fine 

Tuning control in the center of its range and 
adjust each coil screw to properly position 
the markers. 

Montgomery Ward 94WG-30062L 
MWG-3009A 
The following information supplements the 

Picture I-F and Trap Adjustment Alignment 
fable and replaces the Retouching of Picture 
I-F Adjustments and Response Curves sec-
tion. 
Checking Picture I-F Adjustments- The re-
sponse curve, secured after completing steps 
5 through 12, may be observed by connecting 
the sweep generator to the junction of C-31 
and R-23 ( through hole in tuner side of chas-
sis) and by connecting the oscilloscope to the 
junction of L-8 and R-51. The marker signal 
generator should be loosely coupled to the 
sweep generator output leads. 
With the Contrast control set at -3 volts 

as in Step 5, the response curve should be 
approximately flat topped as shown in Fig. 1. 

23.0 
10% DOWN -..,,.1 

25.75 

....45% DOWN 

2125 2725 

22» 219 24.5 26D 

Fig. 1. 1-f response for -3 volts on contrast 
control of Models 94WG-3006A 

and 94WG-3009A. 

A 25.75-Mc ( picture carrier) marker signal 
should appear approximately 45% down, and 
a 23.0-Mc marker should appear approximate-
ly 10% down. A 21.25-Mc signal ( sound 
carrier) and a 27.25-Mc signal (adjacent 
sound carrier) should have zero response. 
Some final adjustment of T-1 (bottom), L-5, 
T-10 (top), and L-7 may be required to 
secure an ideal response curve. The portions 
of the curve affected by these adjustments 
are shown in Fig. 1. Do not change trap 
adjustments T-1 (top), T-5 or T-10 (bottom) 
after they have been set according to steps 6, 
7 and 8. 

In areas of low signal strength it may be 
desirable to increase the i-f sensitivity by 
aligning the i-f with a -1 volt setting of the 
contrast control. If this is done the response 
curve will be approximately as shown in 
Fig. 2. The 25.75-Mc (picture carrier) 
marker and 23.0-Mc marker should have the 
same relative positions as for -3 volt align-
ment. 

22.8 239 24.5 26.0 

Fig. 2. 1-f response for -1 volt on contrast 
control of Models 94WG-300621 

and 94WG-3009A. 

R-F Response Curves-The response curves 
shown in Figure 18 were taken at the input 
of the converter circuit of the tuner, using a 
crystal diode probe and a sensitive oscillo-
scope. Since such equipment is not generally 
available to the service man these curves 
cannot be observed. However the over-all 
response of the set may be observed by con-
necting the sweep generator and marker 
signal generator ( loosely coupled) to the 
antenna input and the oscilloscope to the 
junction of L-8 and R-51. The response curve 
for each channel should be approximately the 
same as the i-f response curve, with the picture 
carrier frequency appearing 45% down and 

the sound carrier frequency at the zero base 
line. Be sure the Fine Tuning Control is set 
in the center of its range. The picture carrier 
and sound carrier frequencies can be properly 
positioned for each channel by adjusting the 
proper oscillator coil screw, as shown in 
Figure 8. 
Note: - All response curves have been 

shown in the classical manner, with the curve 
up and the frequency increasing from left to 
right" The manner in which the curves will 
appear on any alignment check will depend 
upon the equipment used, i.e., curves may 
appear inverted or reversed from the manner 
shown. 

Motorola VT73, VT73A, Ch. TS-41 

Model VT-73 is a portable television re-
ceiver which uses chassis TS-4J and is simi-
lar to Model VT-71. Model VT-73A is the 
same as VT-73 except that a fiber-board back 
cover is used in the VT-73A, while the VT-
73 has a metal back cover. The late version 
TS-4J is the same as the early one except 
for the following changes: 
The value of radio-frequency choke L-34 

is 2 ph. Coils L-81 and L-82 have been sub-
stituted for L-29 and L-35, respectively. A 
10-megohm resistor, R-158, has been added 
from pin 3 of the 12AT7 converter, V-17A, 
to tap 2 of T-1. In the video amplifier stage, 
R-137, R-146, L-58, and L-59 have been de-
leted and the changes in the schematic are 
shown in Fig. 1. 

Fig. 1. Circuit changes in the video amplifier 
stage of Motorola VT73, VT73A, 

Ballast tube R-I59 has been substituted for 
R-80. Resistor E has been deleted, and re-
sistors A, B, and D are now connected to pin 
6, instead of to 5. The values of the resistors 
have not been changed. 
An 8,200-ohm resisto-r, R-153, has been sub-

stituted for R-134, 10,000 ohms, which was 
connected from pin 2 of T-8 to the hori-

et-107 

VERT 
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8-145 
2.7 MEG 
8.151 
2.7 NEO. 
R-152 
2.2 NM 
R-71 

2.2 MEG. 
R-72 

.4 MEG 
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R-76 

100 
R-1111 

Fig. 2. Circuit 
changes in the 
Motorola VT73, 
VT73A,Ch.TS-4I. 

zontal-hold control. The horizontal-hold con-
trol has been changed from R-49, 20,000 ohms, 
to R-154, 10,000 ohms. Resistor R-I32, 220,000 
ohms, that goes from pin 1 of the horizontal-
sweep oscillator to T-10, has been deleted. 
Capacitor C-137 is now connected to the high 
side of R-55, the horizontal-size control, in-
stead of to the brown lead from T-10. Addi-
tional circuit changes are shown in Fig. 2. 

The replacement parts list supplement is 
as follows: 

No. 
C-171 
C-172 
C-173 

L-79 

Peet 
No. 
21K780599 
211(780598 
21K77375 

24A780602 

51(790196 

5A470755 

5K790482 

557721 

357362 

357258 

356943 

31(780454 

3S490333 

357453 

357534 

357455 

261(780497 
91090405 
461(790404 
41(790402 

457557 

451745 

45488317 

4A780458 
4A482130 

L-80 24A780601 
L-8I 24A780142 

L-82 24A90197 

Description 

Capacitor, ceramic, 1.000 ajnt 
Capacitor. ceramic, 750 mad 
Capacitor, ceramic, 230 se 
20%, 500 • 

Video compensating coil, wound 
on 18,000-ohm redact 

Rivet, bi-furcated, 1/2 " long. 
polished brass ( hinges & 
catches) 

Rivet shoulder Hi" long. ( line 
cord mtg. W-73) 

Rivet, shoulder. 1/2 " long ( line 
cord mtg VT-73A) 

Rivet, 0.122 x », brass ( line 
cord damp nits VT-73A) 

Screw, machine, 6-32 x 1/2  
slotted binderhead. cad pl 

Screw, machine, 8-32 x 1/2  
slotted binderhead. cad PI 
(line cord clamp mtg) 

Screw, machine, 8-32 x 11/2  
slotted round head, blk nkl 
(bumper on back cover) 

Screw, machine, 8-32 x 11/2 . 
(spkr & picture tube mtg) 

Screw, sheet metal, #4 x 
PICA slotted acorn head, stat-
uary bronze finish ( back mtg) 

Screw, sheet metal, #8 x I 
PKZ plain hex head ( chassis 
mtg. 1 useI) 

Screw, sheet metal, #8 x 1» 
PICA plain hex head ( chassis 
mtg. 3 used) 

Screw, wood, #8 x » slotted 
acorn head, antique copper 
finish 

Shield, chassis bottom 
Socket, strap, brass 
Stud, strap, brass 
Washer, finishing, brass ( an-
tenna holding strap) 

Washer, flat. 38 x 11/64 x 
0.033 sil, cad pl 

Washer, fiat, 7/16 x 0.203 x 
0.030, antique copper finish 

Washer, fiat, 38 x 0.390 x 
U.020, bright brass finish ( ant 
jack) 

Washer, insulating ( ant jack) 
Washer, shoulder, fiber ( back 
cover). 
Video compensating coil 
R-f coil, channels #12 & 13, 
less form & core 

1st i-f plate coil, less core 

Note: All resistors are imoleted codon type ante; 
tpetified otherteile. 

Rel. Part 
N DelCfiPtiOIS o. No. 

R-148 6R488252 Resistor, 22 megohms, 10% 1 w 
R-153 6R5610 Resistor. 8,200 ohms, 10%. 1 w 
R-134 18A780098 Resistor, horizontal-bold con-

trol, 10,000 ohms 
R-155 18A780359 Resistor, contrast control, 2.000 

ohms, tapped 
R-156 6R5591 Resistor, 18,000 ohms, 10%. 

1/2  w 
R-157 6R6031 Resistor, 100,000 ohms, 10%, 

1/2  w 
R-158 6R2109 Resistor, 10 megohms, 20%, 

1/2  w 
R-159A. 17.6485459 Ballast tube 
B, C, D 

13080538 Back cover, bumper & line cord 
ass'y, metal ( VT-73 only) 

1X79494 Back cover & line cord ass'V, 
liber board I VT-73A only) 

35.6790097 Bumper, rubber & bushing. 
1-3/32" x kil" ( cabinet bot-
tom feet) 

371(790006 Bumper, rubber recess, I" »J" 
( back screen) 

35A780453 Bunyer, rubber recess, »" 
1/2  . ( cabinet back (eet) 

38K780468 Button, plug, polished brass 
381(790403 Burton, strap, polished brass 
30K780512 Cable, antenna. 20", 300-ohm 

line with sede lugs on one 
end 

16F780450 Cabinet, portable, leatherette 
covered 

31(790197 Catch assembly, polished brass 
(Cover latch) 

42A780491 Clamp, line cord, brass plated 
( hack cover VT-73A) 

5A780439 Eyelet, cabinet. brass ( venu on 
sides of cabinet) 

553124 Eyelet, 0.187 x 0.252, brass 
(back cover VT-73) 

5S3139 

32C471295 
361090199 

351000401 

14A482129 

9.6780457 
29.6790117 

2.6780463 

35A780119 
64A780440 

Eyelet, 0.202 x 0.475, brass 
( back cover VT-73A) 

Gasket, rubber ( picture tube) 
Handle, cabinet, complete with 
posts 

Hinge, "zome-apart" type, corn-
plete, polished brass 

Insulator, fiber ( on cabinet-back 
VT-73 only) 

Jack, antenna plug 
Lug, spade ( on antenna jack 
leads) 

Nut, knurled, bright dip finish 
(ant jack) 

Pad, tube neck 
Plate, jack mtg, cad pl 

Motorola Ch, TS-67A 
The TS-67A differs from the TS-67 in sev-

eral tube types and tube functions. A 6AG5 
sync segregator was added to replace the 
sync clipper V-6B 6AL5). The latter 
became the first of a new two-stage agc cir-
cuit. The second stage is a 6AU6 which re-
places the 12AX7 of the TS-67. In addition, 
a sensitivity control was added to the age 
circuit. The control, located on the top of 
the chassis, permits the agc to be pre-set at 
the desired level. The function of V- 15A 

6SN7GT) was changed from a squelch 
diode to a pulse shaper. The chassis contains 
24 tubes plus a 19" picture tube. 

Information on the TS-67 apply tu tele-
vision chassis TS-67A with the following 
addition: 

Sensitivity Control 
The sensitivity control determines the level 

of the agc curve and is adjusted as follows : 
I. Turn receiver to channel on which the 

strongest signal is received. 
2. Turn sensitivity control until the vide., 

amplifier overloads ( picture starts to tear). 
and then back off until the picture is stable. 
The sensitivity control is located on approxi-
mately top center of chassis. 

3. The audio should also be checked during 
this adjustment. Although there may be no 
evidcnîe of tearing in the picture after step 
2, the signal may still be strong enough t., 
cause sync buzz. If this is the case, back off 
the sensitivity control until sync buzz dis-
appears. 

Alignment 

The alignment procedure for chassis ' I'S. 
h7. is the sanie as that for TS-67, with the 
following exceptions : 
/.3 .I/c Trap Alignment 

In step I. combert tlbc signal generator to 

the grid. pin 2 or 5. of the 2nd video amplifier 
tube V-8 ( 6AS5). 

In step 2. Remove the age tube V-11) 
16AU6). 

In step 3. Connect 3 volts of battery bias 
between the plate. pin 5. of the agc tube V-10 
(6AU6) and ground. The positive terminal 
of the battery is on the plate. 

In step 8. Connect an oscilloscope between 
chassis and the plate, pin 5. of the 1st video 
amplifier V-7 6BA6). 
The following parts should be added t.) the 

parts list. For ccmponents not mentioned 
here, refer to TS-67 Replacement Parts I.ist. 
Rd. 
No. 
C.6 
C-14 
C•;1 

C-36. Am. 

AY, 72 
CAR 
C.65. 71 
c•in7 
C.-129, 110 
C-112 

Parr 

No. Drsc.opt ion 
21R2745 Mica. 220 ppf. :11.10v 

20.118351 Trimmer. maca. 1.3.15 ppl 
2 IK700671 Ceramic. Li lad, Stilly 

(temp compl 
21107371 Ceramic. 47 pp( Sots 

211(470129 
21R6642 
23A790904 
5R91354 
231000624 

)1E19856 
«9874 
21K7924ta 
RItsPIR7 
81/9834 
8R9870 
AR9867 
21R655.1 
AR) 940 
61(201s 

CeramIc. 30 µAd 500v 
Mica. 68 µad Srloar 
Electrolytic, 50 ¡if 2Sv 
Paper. 0.1 µI 200s 
Electrolytic. I sccti .... 

140 of. my 
Paper. 0.25 ad 2(10, 
Paper. 0.1 id 600v 
Ceramic. inn Aid 300o, 
Paper. 0.002 pi 600v 
Paper. 0.01 pl 600v 
Paper. 0.01 pf 600v 
Paper. 0.002 4if evinc 
Mica, 100 pp( 
470. VW, I/, 
27.000. 10'4. 2ve 
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R-111 6R6I17 16011, 10e,O, 1/2. y,. 
R. 6116432 270. 10%, Vt. 
111-11 6R1660 180, 10%, VI. 
R.97 6R2004 5200. 10%, V3w 
R-100 6R5949 2200, 10%. 1/2. 
IL tot 6R6224 1000, 10%. Vim 
R-104 6R64117 39,000, 10%, Vt. 
R-Int 6114697 160,000, 10% , Vt. 
R-111 6R1621 ni, low. 1/2. 
R-111 6R6299 10,000, 10%, 2w 
11-120. 121 6R6004 I megohm, 20%. Yi« 
100,000, 20%, 1/2is. 11.122 6R6075 

R-1 31 6116050 47.000. 2W/... 1/29 
R•124 fiR2029 ;100. 10%, 2w 
R- I21, 131 0111631 120.000, 10%. VI« 
R- I26 1111(700026 Sensitivity control. 

2000 ohms 
R-127 0112091i 22.000. 10%, 29 
R-11/4 6R6032 470.000. 20%, V:« 
R•129 I7K70062; Wire wound. 10.000. 

fw 
11•110 6R6011n -ono, in% v.,..-
R- 13I 6116320 10,000, 10%, Vt. 
R•112 6R6407 220.000, 10%. 1/2n. 
R•111 0R6429 820,0(10. 10%, In. 
R-114 6116497 (. 3 megohm. 10%, 1/2ia 
T-4 21C79.210; Power Transformer lop 

toms! t., 2)1092(64) 

Part No 
-.1A7927ce, 
14100001; 

130792141 

I1R704078 

IS70411 

2S700: 

587720 

«700041 
9Assonit 

31A7911442 

11K4173 

31101217 

41(484174 
41(74179 
1X792130 
1X600110 

28101 771 

2810218; 

181(10716 

4A600040 

111(74443 

1SA690016 

Description 
Cushion, focus coil 
Insulator. high-voltige, small Ion h(gl• 

voltage compartment shield) 
Mask, picture tube: rubber ( for 19AP4 

Mask, picture tube: rubber ( for 14AP4A 
only) 

Nut, hex: 10-32 o 0116 stl; cad pl 
1211(792564 power tramfor trier mtg 

Nut. het,: 8-32 it 0/16 sil: cad pl 
I21C792S63 power transformer mtg I 

Rivet: . 11811 o stl: pol nkl ( sensitivity 
control mounting) 

Socket, picture tube: Spin; with leads 
Socket, tube: miniature 7- prong ( V•10 

and V.21) 
Strip, terminal: 

spacing 
Strip, terminal: 

spacing 
Strip. terminal: 

spacing 
%Valet., electrolytic mtg: cad PI 
Washer. bbre 111-91 mtit) 
Lead. ohm.: with plugs 
Lead, phono motor: with receptacle and 

plug 
Plug, I- pin: insulated; 1/4 " ( short plug 

on phonii lead) 
Plug, ¡' pin: insulated; 11/16" ( long plug 

on phono lead) 
Plug. (' pin: 4'16" pins Ion phono motor 

lead) 
Receptacle, plug; u.040 diameter. 1 16" 

contacts ( phono motor receptacle) 
Shell. receptacle: with insulator ion 
phono motor lead) 

Shell, receptacle: %A» diameter; with in. 

Kaifu, on phono motor leads) 

6 ins. 2:4 4nd; Vs" 

3 in.. It; and; 1/:" 

I ins. #2 gnd: Ya" 

Monti M158, M159, M159A, M159B, 
M169 

Alignment and service data given for 
Model M169 apply also to the Models M158, 
MI59, M159A, and M159B. The following 

VOLTAGE SOCKET CHART 
Muntz M158, MI59, M159A, M159B, MI69 

voltages were taken with the line voltage set 
at'117 volts, and are subject to ±-20%. The 
meter used is an RCA VoltOhmyst. All 
voltages were taken from chassis ground to 
the socket pin contacts. 

Pulsed high voltages are present on the can 
of the 6BH6 and 1B3 tubes. No attempt 
should be made to measure voltage at these 
points. A continuity check of the high-voltage 
winding will quickly reveal an open winding. 
Resistance values are given Oct the various 
schematics. The high voltage of the picture 
tube anode can be measured with a kilovolt-
meter if necessary. Following is a list of 
resistances of various components not given 
on the schematics. 

HORIZ. OSC. OUTPUT TRANS. 
Terminal' 
I - 2 
2 - 3 
I - 3 
4 - 
1 - 6 
4 - 6 

PART #T0- 17A 
Resistance 
180 ohms 
180 ohms 
360 ohms 
10 ohms 

0.9 ohms 
I 1 ohms 

Filament 0.2 ohms 

VERT. OUTPUT TRANS. PART #T0-16 
Primary - 625 ohms Secondary - 8 ohms 

FOCUS COIL PART #LC- 37 
250 ohms 

FOCUS COIL PART #LC- 45 
385 ohms 

DISCRIMINATOR COIL PART #LI-44 
Terminals Resistance 
1 - 2 4.0 ohms 
3 - 4 0.8 ohms 
4-Ç 0.8 ohms 
3-5 0.8 ohms 

TRAP COIL PART #L0-33 4.1 MC. 
Terminals Resistance 

Top - Center Tap 4.4 ohms 
Bottom - Center Tap 8.5 ohms 
Top - Bottom 12.9 ohms 

Part # 
LC- 36 
LC- 39 
LC- 40 
LC- 4I 
LC- 44 

PEAKING 
Code 
Blue 
Red 
White 
Yellow 
Green 

COILS 
Value 
170 Mil-H. 
180 Mil- H. 
260 Mil.H. 
400 Mil-H. 
280 Mil-H. 

Ohms 
9.0 
9.5 
12.0 
14.0 
15.0 

The Master Oscillator Frequencies for the 
r-f curve ( Marker Generator Setting Table) 
for these chassis are the same as those which 
appear in the R-F Alignment Table for Chas-
sis TV16A1, TV16A2, and TV16A3. 

FUNCTION TUBE TYPE SCREEN CATHODE GRID PLATE 
PIN Volts PIN Volts PIN Volta PIN Volts 

N.F. ARP   NAGS 6 115 7 0 1 -2 5 105 
OSC. MIXER   

L-- 
.3J6 - 

- 
7 
7 

0 
0 

6 
5 

-3 
-2 

1 
2 

105 
70 

VIDEO  
1  F  
ARP  

61.116 
6AU6 
EAU6 

6 
6 
6 

135 
135 
140 

7 
7 
7 

0 
.75 
.so 

1 
1 
1 

-.75 
-.75 
0 

5 
5 
5 

135 
135 
140 

/ITAL. DET. .   
ot end of ATAL will be approximately -1. to -2.5 Volta. 

VIDEO AMP  6AU6 140 7 
7 

pic. 0 
n. pic. 14 

1 
1 

pic. -1 
n. Plc. 10 90 

I.F. SOUND   6AU6 6 290 7 140 1 
2 140 

140  330 , 

FM DET. 1ST AUDIO. . 678 
3 
3 
7 

pic. - 10 
n. plc. -4 

o 
•-.75 

1 
1 
2 

6 
9 

n. pic. :41  
pic. -9 

n. plc. -62 pic. - 15 

-1.5 
60 . 

AUDIO OUTPUT   6ACA 6 360 2 145 120 
120 5 

-1 

360 , 

SM. LIN. é DC - R. . 6AU6 6 140 7 
7 

pic. 20 
n. pic. 4.5 

1 
1 

1 

5 

pic. - 10 
a. Pie. 0 

, 
' 

110 

VERTICAL 06C. à 
VER. ARP  65117 

3 
6 

o 
14 

V. Bold 
-8 1.0-40 

-32 

2 4 4 
 5 

. . .. 4 
""" t 28 to 42 

330 s 
__. 

RECTIFIER  SU4 a 390 

NOEZ. OUTPUT 05C 6806 8 200 3 0 

DIODE DAMPER   6V4 3 420 5 

_ 

330 

HIGH VOLTAGE   1113 8200 

National TV-1601, TV-1602, TV-1625, 
TV-1627 

1%dd:4 TV- 1602 and TV- 1627 are similar 
to Models TV- I601 and T\ - 1625. The fol-
lowing changes llave been made in these Na-
tional infidels. 

In the audio output circuit f 
tor C-101, that went from pin 8 to the junction 
R-106. R-107 and R-108, has been relocated 
and is now inserted in the lead from pin 8 to 
R-109. The value of C-101 has liven changed 
from 0.05 pf to 10 pf. R-106 has been re-
in, 'ved fri(m its lit gsiticall I 1.0 /111 tile billet it ol 

of C-101. R- I08. and k - 107. to socket X-1 pin 
6) and rehicated in parallel with C-101. The 
value of R-106 has been changed from 330.000 
ohms to 270 ohms. Resistor R-107, 181i,m) 
ohm,. No been removed, in the audi.. ampli-
fier circuit. R-104, 470.000 ohms. (it'll:woe:1 
from pinN tif V-21 R ti, R- I05. 470.000 ohms, 
has been nini.ved (non the circuit. The value 
tif resist. .r R-99 onmected t.. pin E of trans-
f..riner T-5, has been changed front 220 I ihms 
to 120 ohms. 

In the ratio-detector driver circuit resistor. 
R-96, that went from pin 7 of V20 to R-97. 
1000 ollllts. has been relocated and now is ci 
fleeted in parallel with capacitor C-89, 0.005 
pf, from pin 6 to R-97. The value of R-96 
has been changed from 68 ohms to 18.000 
ohms. Capacitor C-88, 0.005 pf from pin 7 to 
R-97 lias been removed from the circuit and 
pin 7 is tied directly to k-97. 
The value of resistor R- I3, connected to 

the junction of pin 6 of V-3 the hrst video 
if, and 1.-8, has been changed from 100 ' dims 
to 220 ohms. The value uf resistor R-31. 
connected to pin 4 of V-8 the vide.0 amplifier, 
has been changed from 120 ohms to 100 ohm.. 
A centering control, k-41, 8200 ohms, has 
been added from 1.-18 to socket X-2, pins 
2-10. Tap 6 uf transformer T-4 is connected 
to pin 7 instead of to pin 5 of socket X-2. The 
pins for the X-2 P-2 connections fin the lead 
that goes to the horizontal deflection ci )il 
are designated 2-10. 

Resistor R-48, 470 ohms. has been removed 
from across the focus control. Capacitor C-58, 
20 eif ciinnected to the vertical size control 
tap now goes to pin 7 of socket X-2, instead 
of to ground. A 47-ppi capacitor; C-44, has 
horn added from pin 4 uf the h.trizontal sweep 
sea lat..r to gr nind. Resistor R-62. 22,000 

uluns, is POW ClnineCtedIii pill 7 of siicket X-2 
instead of to fuse F-2. The value of R-64 
connected to pin 5 of the horizinual sweep 
oscillator has been changed from 220.000 
ohms to 150010 ohms. The value of resistor 
R-68. connected to Id:I 8 of the hi ' riz,  
sweep output, has helm changed from 1500 
ohms to 5600 1,11m, 
The 1000-ppf cat iacitor C-49, going it-inn 

'tap 5 lii tap 8 ..i T-4, the horizontal output 
transf..rmer. has been replaced by a direct 
connecti.m. The ,-alue of R-73. connected to 
pin 2 of the phase cletect..r. has been 
changed from 4700 ohms to 10.000 ohms. 
Th, 22mM-ohm resistor, k.-79_ connected 

from pin 3 of the oi itt, amplitier-plitter . to 
lin 9 of X- I is now included iii Z- I 
wl.ich eU II III the accompanying diagram. 

z 

11 . 11 it ihtiotit'S 

Connection P-1 X-1 In 111,w located as siunen 
in the ace.nupanying diagram. and pin of thi.-
sync amplifier-splitter is connected directly 
to the 22.000-ohni resistor of Z-1. The value 
of C-43 has been changed from 0.002 pf lu 

0.005 pf. 

Phil«, 48-2500 
Many cases of apparent lid warpage have 

been traced to cabinet distortion, which oc-
curs when the cabinet rests on an uneven floor. 
This distortion may be corrected by simply 
leveling the cabinet, by placing blocks under 
the legs. 

Before adjusting the keystone magnets, it 
is advisable to ground the metallic magnet 
band clamp, to eliminate the static high-volt-
age charge on the magnets. Where a plastic 
magnet band clamp is encountered, it is neces-
sary to ground the individual magnets them-
selves momentarily. 

Philco 50-T Series 
Operating the 50-T Series with the deflec-

tion yoke disconnected removes the load from 
the 6BG6G tube, causing excessive screen 
current and damage to the screen dropping 
resistor. A deflection yoke should always be 
connected when the receiver is in operation. 
If a complete picture-tube assembly is not 
available, a yoke by itself will be satisfactory. 

In some cases, horizontal streaks may be 
caused by video or a-c voltage being fed back 
into the first v-i-f stage. One cause of this 
coupling is the leads running to the contrast 
control, which carry video voltage, being to 
close to the 28.1-Mc trap. In this case, these 
wires should be dressed away from the trap, 
and as close to the chassis as possible. In 
some extreme cases, it may be necessary to 
reroute these wires as in later production of 
Model 50-T1443, Code 123. In this chassis, 
the wires are routed from the contrast con-
trol out through a hole near the control, down 
the front of the chassis, into a ventilation 
hole near the bottom-right corner, and thence 
to the output stage. In all cases, all leads 
must be dressed away from the 28.I-Mc trap. 

Philco 50-T1403, 50-T1404, 50-T1406 

The chassis of Models 50-T1403, 50-T1404. 
and 50-T1406 are similar to that used ill 
Model 50-T1400. 

RCA T121, KCS34C 
Poor vertical sync may be caused by capaci-

tor C-136 (cathode bypass V-108) breaking 
loose from ground. Some vertical oscillator 
transformers, marked 274011, with too high 
a Q may cause a white condition at the top 
of the picture and possible instability of 
sync. If this is the case, lower the trans-
former Q by connecting a 1-megohm resistor 
across the green and yellow transformer 
leads. 
Radio Merchandise SP-5 
TV booster SP-5 is similar to the SP-4 

which appears on pages 4-1 and 4-2 of Rider's 
TV Manual Volume 4. In the SP-5, the one 
pilot light used is a #47 and is connected di-
rectly to pin 4 of the 6AK5. 

Regal TV-1030, TV-1031 
In later production models, an e-m speaker 

is employed with a bum-bucking coil and 
voice coil, whose impedance is 3 ohms. The 
three-prong plug has been deleted. The juniper 
across R232 has beep deleted. 
J104 is now designated as J102. Filter choke 

L200 is now a 62-ohm field. In some receivers 
C19 is omitted. In some receivers C14 is fixed. 
R239 is omitted in some receivers. 

In some receivers J102 is connected to the 
cathode lead of V123, 6AL5, horizontal sync 
discriminator, as shown in the accompanying 
figure. 

C167 

r-
-1102 2 

...... 
NOTE:- LINK C01,161. TO 
1-2 UNSTABLE SYNC, POS 
2-3 NORMAL PosrrooN OF LINK 

J 102 CONNECTION IN SOME RECEIVERS 

Circuit change for Regal TV-4030, TV-1031. 

Sears Ch. 101.846, 101.854, 101.864, 
101.867, 101.868 
Low- frequency microphonics ( rumble in 

sound, little or no disturbance of picture) in 
Chassis 101.864 and 101.868 can be attributed 
to oversize inserts in the core slide assembly. 
The view of the core slide assembly shown 
in Fig: 1 shows one of the four inserts which 
is affixed to the core slide. These inserts are 
assembled on each of the four ends or ears of 
the slides. Due to the push button pressure 
exerted against the core slide, there can be no 
forward or backward play of the core slide to 
cause vibration. However, occasionally there 
is a sideward clearance between the core 
slide and the carriage rod to permit mechani-
cal vibration. This movement is what often 
produces microphonism. 

IS2r3.11.71.112.2.:213:2;-'1 

\ 

Dr= 

Fig. 1. Push-button tuner for Sears Chassis 
101.8415, 101.854, 101.864, 101.867, and 101.868. 

A very effective and simple remedy can be 
applied to the tuner without removing it from 
the main chassis or even removing the tuner 
cover. Take a 6- to 61/2 -inch screwdriver hav-
ing a blade not wider than 1/4 -inch. File or 
grind a notch .062- to .067-inch wide and 1/4 -
inch deep in the end of the blade. Insert the 
tool into tuner so that the slot in the blade is 
over one ear of the core slide assembly as 
shown in Fig. I. With a slight twisting mo-
tion, rotate the tool so the ear of the core slide 
is bent outward. Only a slight bend should he 
made insofar as this procedure must he re-
peated on all four ears or inserts. After each 
adjustment, work push buttons to make sure 
core slide will return to normal setting when 
released. Failure of this will indicate adjust-
ment is too tight. Movement of these slide 
inserts may necessitate the resetting of the 
push buttons due to possible shifting of the 
core slide assembly in relation to the carriage 
rod supports which also act as stops. If reset-
ting of any push buttons is done, the chan-
nel under adjustment should be alternately 
pushed several times to insure correct setting 
of the adjusting screw. 
Another possible source 6f low-frequency 

mircrophonics may come from loose coil 
dampers on Ingh-band or low-band oscillator 

coils. Also check all cores, particularly the 
oscillator cores for rigid mounting. 
Three rubber grommets shock mount the 

push button tuner to the main chassis. Refer 
to Fig. 1 anij note that the grommet mounting 
nearest the 6AT6 first audio tube,may cause 
the two screws mounted to the tuner to touch 
the main chassis. If this occurs, add sufficient 
spacer washers to the grommets to properly 
shock mount the push button tuner. Likewise 
the push buttons themselves may make con-
tact with the cabinet escutcheon plate. Rem-
edy by loosening chassis mounting screw! 
and repositioning the chassis so that push but-
tons are completely free from cabinet. 
For the treatment of high- frequency micro-

phonics ( high- frequency howl in sound, little 
or no disturbance of picture), change high-
band oscillator tube 7F8. A check should also 
be made for broken mica on oscillator trim-
mer. 
The following suggestions are offered for 

the case of noisy tuners in Chassis 101.846, 
101.864, 101.867, and 101.868. 
Occasionally when the push buttons are ac. 

tuated, noise may occur due to the grounding 
braid scraping the chassis base at a different 
place than where soldered. This grounding 
braid must make contact with the main chas-
sis only at the soldered joint. Noise will occur 
particularly at the high- frequency channels. 
Another source of noise is the cable clamp 

shown in Fig. 2. All cables joining at this 
point have their shields grounded at the an-
tenna coils and also joined together near the 
clamp itself. However, the shields do not 
and must not ground to the clamp. Check the 
cables for frayed insulation. If the insulatioh 
needs repair, open the clamp, wrap the cables 
with insulating tape, and replace the cables 
in the clamp. 
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Fig. 2. Tuner for Sears Chassis 101.846, 
101.854, 101.864, 101.867, and 101.868. 

Check all hold-down screws on the tuner 
for tightness, especially the screws attaching 
the cover over the high band coils. Loose 
screws as well as poor solder joint may be a 
source of noise. 

Sears 125, Ch. 478.257; 9125, Ch. 

478.252; 9125A, Ch. 478.253 
In some localities due to the degree of 

modulation of the local stations, a variable 
amount of buzz will he heard in the sound of 
these models at certain picture levels during 
transmission. This buzz can be minimized by 
the following substitutions: 

I. In the video amplifier V9, the plate load 
resistor R47, a 3.300-ohm resistor, should be 
changed to 1,800 ohms, % w, 10 per cent. 

2. In the sanie tube circuit, the plate re-
sistor R42 should be changed to 4,700 ohms. 
1 w, 10 per cent. 
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Sears 110.499 Series 
Model 9135 employs a 16-inch kinescope, 

16AP4, V12. The 16-inch tube has a metal 
cone that is connected to the high-voltage 
supply. The tube is insulated from the chassis 
by mounting it directly to the cabinet. The 
tube should be installed as follows: 

(1) Remove the back cover by removing 
the screws holding it to the cabinet. 

(2) Be sure that the kinescope tube pro-
tector ( cup) is mounted on the outside of 
the cabinet back. If it is mounted on the in-
side, turn it around. 

(3) There should be a wooden block 
mounted in the center of the lower back rail 
to protect the portion of the kinescope tube 
extending beyond the cabinet. If it is not 
there, it will be found in back of the power 
transformer, remove it, and mount it on the 
rail. 

(4) Unscrew top panel and pull straight 
out. Do not remove the focus and deflection 
coils from the panel. 

(5) Remove the plastic insulating ring by 
loosening the two nuts holding the kinescope 
"U" shape mounting ring and unwrapping 
the bare wire from the top ends of the mount-
ing ring. ( It is not necessary to take the nuts 
off. Loosen them until you can take the plastic 
insulating ring out.) 

(6) Remove the high voltage connector 

BARE WIRE 

WOODEN FRONT BRACKET 

*U» 
SHAPED 
BRACKET 

PLASTIC 
RING 

HIGH VOLTAGE 
CONNECTOR 

TUBE MOUNT 

Fig. 1. Front mounting of kinescope, 
Sears 110.499 Series. 

from the ring. 
(7) Remove the wire from the plastic ring. 

The wire will be used later. 
(8) Remove the 5U4 tee. 
(9) Place plastic ring on kinescope tube 

with trade mark facing the neck of the tube. 
(10) Place high-voltage connector under 

the plastic ring in the position indicated in 
Fig. 1. 

(11) Place bare wire in the outer groove 
of the plastic ring and twist, lea% ing two 
equal ends as indicated in Fig. 1. 

(12) Place kinescope tube and plastic ring 
into the "U" shaped bracket. The top of the 
plastic ring will fit into the wooden bracket 
at the front of the cabinet. Support the tube 
with your hand. 

(13) Slide the top panel into place with 
the deflection and focus coils over the neck 
of the tube. 

(14) Take up slack in "U" shaped bracket 
by tightening the nuts. 

(15) Wrap one end of the bare wire (circ-
ling the plastic ring) around the left-hand end 
of the "U" shaped bracket, add a second nut 
and tighten. 

(16) Wrap remaining end of bare wire 
around right end of "U" shaped bracket. 

(17) Place terminal lug on one end of 
ground harness over right end of "U" shaped 
bracket, add second nut and tighten. 

(18) Remove one wing nut from the de-
lection yoke mounting bracket, place second 

terminal lug on ground harness under this nut 
and replace. 

(19) Remove one wing nut from the focus 
coil bracket, place third terminal lug on 
ground harness under this nut and replace. 

(20) Be sure that the remaining end of this 
ground harness is connected to the chassis. 
NOTE:. Wire around plastice ring, "U" 
shaped bracket, deflection and focus coil 
mounting brackets must all be connected to-
gether and grounded to the chassis. 

(21) Replace screws in top wooden 
bracket. , 

(22) Replace screws in top panel. 
(23) Connect high voltage male plug to the 

female socket coming from the high voltage 
compartment. 

(24) Place ion trap on neck of kinescope 
tube. ( Ion trap will work best near the socket 
of the kinescope tube.) 

(25) Place the socket on the kinescope 
tube. 

(26) Make sure that the hood on the de-
flection yoke is pushed as far forward as 
possible. 

(27) Push the deflection yoke as far up in 
the hood as possible. 

(28) Place the focus coil as close to the 
deflection yoke as possible. 

(29) Make sure that the focus and deflec-
tion cables do not come in contact with the 
cone of the kinescope tube. ( Outer surface of 
the kinescope is at high potential.) 

(30) Proceed with all other adjustments in 
the same manner as you do on the 10- or 121/2 -
inch models. 
Caution: The metal cone of the picture tube 
is connected directly to the high voltage. Ex-
treme care must be used so as not to come in 
contact with this cone when the receiver is in 
operation. 
The following changes were made in the 

schematic diagram of Chassis 110.499, 
110.499-1, 110.499-2. The changes are not 
retroactive, and should not be necessary on 
early production chassis except for improving 
a particular function. 

Section (2), under Parts Removal, To Re-
move the Chassis from the Cabinet, should 
be changed to read: "On all models except 
9126 remove the screws holding the antenna 
terminal strip to the cabinet. On Model 9126 
remove the antenna connector plugs connect-
ing the antenna terminal strip and the built-in 
antenna to the chassis." 
The tube chart should have the following 

changes made: 

Tribe Pin 
No. No. 
V4 5,6 
V5 5,6 
V6 5,6 
V13A 6.7,8 

V14B 5 
V15 1 

2 
V16 3,8 
V19 5 
V20 2,8 

Improve Focus Range 
(1.) Change R20 and R85 from 47,000 ohms 

to 18,000 ohms, 2 watts. 

(2) Connect R20 and R85 to the low-
voltage side of the focus coil instead of to 
terminal 3 of the yoke. 

(3) Change focus control R38 from 1,500 
ohms to 2,500 ohms. 
Improve Contrast and Hold in Fringe Area 
This change increases the age delay voltage 

from 2.5 volts to 5 volts. 
(1) Change R15 from 39,000 ohms to 

18,000 ohms, 2 watts. 

ed Nine 
Voltema Voltaiss 
130 140 
132 142 
135 145 

Add 30, 0, 3, respectively, 
when using new horizon-
tal afc circuit 

V13B 1,2.3 Add 125, 0. 30, respective-
ly, when using new hori-
zontal aft circuit 
350 390 

3.2 6 
-1.6 -6 
10 13 

340 
36-0 370. 

Increase Vertical Height 
(1) Change R64 from 6,800 to 3,900 ohms, 

and R59 from 1.5 megohms to 1 megohm. 
1nsprove Interlace 

(1) Move C45, 4,700 µµf, from the grid 
lead of the vertical oscillator transformer T4 
to the grid return lead. 
Reduce Drift of Horizontal AFC and the 
Ratio Detector 

(1) Add R91, a 1.1-ohm, 1-watt resistor, 
in series with the heater of V15, 6AL5, and 
VIO, 6T8. 
Changed Fuse Position 

(1) Remove all fuses. 
(2) Add a 1/4 -amp pigtail fuse between pin 

5 of the 6W4 damper tube and terminal 4 of 
the horizontal output transformer T6. 
Added Horizontal Centering Control 

(1) Add horizontal centering control R90, 
750 ohms, to rear of chassis. 

(2) Run R39, 1,500 ohms, from focus coil 
to top of horizontal centering control, instead 
of from focus coils to plus 360 volts. 

(3) Connect R81 from screen of 6BG6B 
to terminal 1 of the horizontal output trans-
former, instead of to terminal 3 of the yoke. 

(4) Connect top of horizontal centering 
control to terminal 3 of the yoke. 

(5) Connect arm of horizontal centering 
control to plus 360 volts. 

(6) Under Adjustments, Focus and Cen-
tering, add: "On later model receivers using 
electrical centering proceed as follows: ( 1) 
Swing the focus coils to center the picture 
vertically. ( 2) Turn the horizontal centering 
control R90 to center the picture horizontally. 
(3) Adjust the focus control R38 on the rear 
of the chassis until the lines are in sharp 
focus. It may be necessary to readjust the 
ion trap magnet as indicated in step 8 above." 

Improve Vertical Flutter 
(1) Change C43 from 0.005 pf to 0.01 pf. 
Additional changes that have been made 

are as follows: C2, 10 pf, 150 volts, has been 
removed from the tap of R30A, contrast con-
trol and now goes to -2.5 volts. R16 is also 
connected to -2.5 volts; and C25 and R30A 
go directly to pin 1 of V7B. LI, L2, L3, IA, 
L5, and L6, are 0.1 ohms. Figs. 2 and 3 show 
additions that have been made to the wave 
forms. 
A new horizontal-hold-control circuit is 

found in all sets having the chassis number 
110.499-3 or those having a higher dash num-
ber, such as - 10, - 11, - 12, etc. There are, how-
ever, a quantity of receivers with the numbers 
110.499, 110499-1, and 110.449-2 that contain 
the new horizontal hold circuit. These chas-
sis are identified with the stamped or written 
letter "0" on the rear apron of the chas-
sis. To convert to the new circuit proceed as 
follows: 

(1) Remove 09, a 0.01-µf capacitor. 
(2) Remove C38, a 22-µgf capacitor. 

(3) Remove R47, a 1.0-megohm resistor. 
(4) Remove R46, a 47,000-ohm resistor. 
(5) Remove R69, a 2,200-ohm resistor. 
(6) Remove R45 and add R93, a 3.3-meg-

ohm resistor, in its place. 
(7) Remove R68 and add R94, a 1,800-ohm 

resistor, in its place. 
(8) Change C65 from 0.1 uf to 0.05 µf. 

(9) Add C71, a 0.005-pf capacitor from 
pin 3 of the horizontal damper tube, 6W4GT, 
to pins 5 and 7 of the horizontal phase detec-
tor tube, 6AL5. 

(10) Connect pin 6 to pin 2 of the 12AU7 
d-c restorer, sync clipper, sync amplifier and 
phase splitter tube. 

(11) Add R96, 68,000 ohms across R77. 
(12) Short out C49, a 0.01-pf capacitor. 
The horizontal linearity control is used in 

all chassis having the chassis number 110.499-

Fig. 2. Waveform at grid of sync amplifier 
V13 pin 2, applies to Model 499-3 

and all later models. 
20 or higher, such as -21, 22, etc, and 110.499-
33 including type "A" and "B" only To add a 
horizontal linearity coil to other chassis pro-
ceed as follows: 

(1) Mount the horizontal linearity coil in 
the hole provided on the top of the main chas-
sis, using the figure showing the top of the 
chassis as a guide, near the high-voltage 
shield and the picture tube. 

(2) Change C61 from 0.25 pf to 0.1 pf, 600 
volts. 

(3) Change R87 from a 22,000-ohm resis-
tor to an 18,000-ohm resistor. 

(4) Change R75 from 1,500 ohms to 2,200 
ohms. 

(5) Remove wire from terminal 1 of the 
horizontal output transformer T6 and pin 3 
of the horizontal damper tube 6W4. 

(6) Add a 0.05-pf, 600-volt capacitor, 
C100, from terminal 1 of the horizontal out-
put transformer and chassis. 

(7) Add a 36-ppf capacitor, C110, in series 
with C57 and C68 so as to reduce the total 
value to 12 Ind. 

Fig. 3. Waveform of the horizontal phase 
detector, V15 pins 5 and 7, applies to Model 

499-3 and all later models. 
(8) Connect one side of the horizontal 

linearity coil L21 to terminal 1 of the hori-
zontal output transformer T6. 

(9) Connect the other side of the horizon-
tal linearity coil to pin 3 of the horizontal 
damper tube 6W4. 

(10) Under Alignment Procedure, Width 
and Horizontal Drive, add: "(3) On later 
model receivers having a horizontal linearity 
control located on top of chassis next to the 
high voltage shield, adjust this control for 
the best shaped picture horizontally." When 
using the horizontal linearity control, use 
terminal 1 of the horizontal output trans-
former T6. 

A description of the chassis in the 110.499 
series is given below. 
Chassis Description 

No. 
110.499 

110.499A 

110.4998 

110.499-1 

110.499-1A 

110.499-1B 

11 0.499-2 

Original 10-in. television chassis with 
tuner #1 

Original 10-in. television chassis with 
tuner #3 

Original 10-in, television chassis with 
tuner #4 

Original 12 1/2 -in, television chassis with 
tuner #1 

Original 12 1/2 -in, television chassis with 
tuner #3 

Original 12 1/2 -in, television chassis with 
tuner #4 

Original I2 1/2 -in, television chassis with 
built in antenna switch and tuner #1 

110.499-2A Original 12 1/2 -in. TV chassis with built 
in antenna switch and tuner #3 

110.499-213 Original 12 1/2 -in. TV chassis with built 
in antenna switch and tuner #4 

110.499-3 16-in, round metal tube TV chassis with 
tuner #1 

I10.499-3A 16-in, round metal rube TV chassis with 
tuner #3 

110.499-313 16-in, round metal tube TV chassis with 
tuner #4 

110.499-10 Revised 10- in. TV chassis with new hor-
izontal afc and tuner #1 

110.499-10A Revised 10- in. TV chassis with new hor-
izontal afc and tuner #3 

110.499-1013 Revised 10-in. TV chassis with new hor-
izontal aft and tuner #4 

110.499.11 Revised 12 TV chassis with new 
horizontal afc and tuner #1 

110.499-11A Revised 125,2- in. IV chassis with new 
horizontal afc and tuner #3 

110.499-11B Rev,scd TV chassis with new 
horizontal afc and tuner #4 

110.499-12 Revised 12 1/2 -in. TV chassis with an-
tenna switch, new horizontal afc, and 
tuner #1 

I 10.499-12A Revised 12 1/2 -in. TV chassis with an-
tenna switch, new horizontal aft, and 
tuner #3 

110.499-12B Revised 12 1/2 -in. TV chassis with an-
tenna switch, new horizontal afc, and 
tuner #4 

110.499-20 Revised 10- in. TV chassis with hori-
zontal linearity control and tuner #1 

110.499-20A Revised 10-in. TV chassis with hori-
zontal linearity control and tuner #3 

110.499-20B Revised 10- in. TV chassis with hori-
zontal linearity control and tuner #4 

110.499-21 Revised 12 1/2 -in. TV chassis with hori-
zontal linearity control and tuner #1 

110.499-2IA Revised I2 1/2 -in. TV chassis with hori-
zontal linearity control and tuner #3 

110.499-2IB Revised I2 1/2 -in. TV chassis with hori-
zontal linearity control and tuner #4 

110.499-22 Revised 12 1/2 -in. TV chassis with an-
tenna switch, linearity control, and 
tuner #1 

I10.499-22A Revised 12 1/2 -in. TV chassis with an-
tenna switch, linearity control, and 
tuner #3 

110.499-2213 Revised 12 1/2 -in. TV chassis with an. 
mane switch, linearity control, and 
tuner #4 

110.499-33 Revised 16-in. TV chassis with round 
metal tube, linearity control, and 
tuner #1 

110.499-33A Revised 16-in. TV chassis with round 
metal tube, linearity control, and 
tuner #3 

110.499-335 Revised 16-in. TV chassis with round 
metal tube, linearity control, and 
tuner #4. 

The following list is a supplement to the 
parts list for the 110.499 series: 
Ref. 
No. 
•C43 

Description 
Capacitor, paper, 0.01 ¿if, 
600 v, 

C58 Capacitor, paper, 0.25 141. 
600 v, +30% - 10% 
85°C 

A19121 Capacitor, paper, 0.1 itf, 
600 V. 2:10%, 85°C 

Capacitor, mica, 24 rtrd, 
1.,00 V a.c., 400 v d.c. 

A1996 Capacitor. paper, 0.05id, 
600 v. -1- 30% — 10%, 
85°C 

C63 A1998-1 Capacitor, mica, 500 gut, 
10,000 v, 10- dt 12 1/2 -
in set only 

C63 A1998 Capacitor, mica, 500 stpf, 
15,000 v, 16-in. set 
only 

•C65 A1996 Capacitor, paper, 0.05 at 
600 v. +30% - 10% 
85°C 

C70 A194-151 Capacitor, ,paper, 0.005 
rd, 600 v 

L5 A28253 Coil, i-f choke 
L18, L19, L20 A28264 Coil, filament choke 
LI 1 A28273 Coil, focus, p.m., 16-in. 

set only 
L21 A28259 Coil, linearity, horizontal 
1.14 A28258-1 Coil, width, 10 & 12 1/2 -

in. set only 
1.14 A28258-2 Coil. width, I6-in, set 

only 
A5513I Connector, anode, 16-in. 

set only 
R90 A24106 Control, centering 

A55110 Cord, line, 10- et 12½. 
in, set only 

A55125 Cord, line, 16-in. set only, 
A54611-1 Cushion tube, strap, 10-

in, set only 
A54611-2 Cushion tube, strap, 

12 1/2 -in, set only 
A59458 Escutcheon, tuner #1 and 

#4 only 
A59517 Escutcheon, tuner #3 only 

Fl. F2. F3 A54682 Fuse, V4 amp. 250 v 3 
ag with 1/2 -1n. Pigtail 

A62256 Glass, safety, 10.in. set 
only 

A62260 Glass, safety, 12 1/2 -in, set 
only 

A62271 Glass. safety, 16-in, set 
only 

A3202 Ion trap, magnet ( ring 
tire) 

•C61 

•C57. C68 

C100 

Parr 
No. 
A194-179 

A19108 

•R54 

•R15 

•R20, R85 

•R64 

•R59 

•R87 

R91 

R93 

R94 

R95 

R96 

•A39204 Knob, brilliance. contrast, 
horizontal hold, walnut 

•A39198 Knob. brilliance, contrast. 
horizontal hold, mahog-
any 

A39190 Knob, fine tuning 
•A39203 Knob, fine tuning, walnut 
•A39197 Knob, fine tuning, ma-

hogany 
•A39205 Knob, off-on sound, ver-

tical hold, walnut 
'A39199 Knob, off-on sound, ver-

tical hold, mahogany 
•A39202 Knob, selector, walnut 
A39196 Knob, selector, mahogany 
•A39206 Knob, horizontal hold 

used with A39204, wal-
' nut 

•A39200 Knob, horizontal hold 
used with A39198, ma-
hogany 

A62257 Mask, kinescope, 10 in. 
A62259 Mask, kinescope, 12 1/2  in. 
A62283 Mask. kinescope, 16 in. 
A62287 Mask, kinescope, Model 

9140 only 
A5466I Plug, male, line cord. 10-

12 1/2 -in, set only 
A55126 Plug, interlock cable assy., 

16-in, set only 
A231-1223 Resistor 1/2  megohm. 1/2  

w, -..k10%, carbon 
A233-1179 Resistor, 18,000 ohms, 2 

±-10% 
A233-1179 Resistor, 18,000 ohms. 2 

w, ±-10%, carbon 
A232-I163 Resistor, 3,900 ohms, 1 

w, ±-10%, carbon 
A2 .-2321 Resistor, 1 megohm, 1/2  

w, ±-10%, carbon 
A232-1179 Resistor, 18,000 ohms, 1/2  

w, ±-10%, carbon 
A23151 Resistor. 1.2 ohms, 1 w, 

A23I-1233 Resistor. 3.3 megohms, 1/2  
w, -±10%, carbon 

A231-I155 Resistor. 1,800 ohms, 1/2  
w, -±10%, carbon 

A232-1167 Resistor, 5,600 ohms, I 
w, 1:10%, carbon 

A231-1193 Resistor, 68,000 ohms, 1/2  
w, -±10% carbon. 

A18160-1 Socket, kinescope, 10- & 
12 1/2 -in, set only 

A18160-2 Socket, kinescope, 10. & 
12 1/2 -in. set only 

A54541 Strap, picture rube, 10-
in. set only 

A54509 Strap, picture tube, 12½. 
in. set only 

A54732-1 Support, yoke and focus 
cod bracket, 10- in. set 
only 

A54732-2 Support, yoke and focus 
coil bracket, 12 1/2 -in, 
set only 

A54771 Support, focus coil 
bracket, 16-in, set only 

T6 A10100 Transformer, horizontal 
output, 12 1/2 - & 16- in, 
set only 

A54735 R-f tuner #3 
  A54796 R-f tuner #4. 

Indicates change in value on later models. 

Sears CI. 101.865, 101.866, 101.867, 
101.868 
Due to variation in design of horizontal 

output transformers, in some sets, the voltage 
Dutput of the high-voltage power supply is 
reduced by grounding one side of capacitor 
C102 instead of returning it to the high side 
(secondary) of the transformer TIL This 
reduction of the high voltage ( about 800 
volts) gives wider scan with certain horizon-
tal output transformers. 

In some sets resistor R147 is omitted in the 
screen grid circuit of the 6BG6G horizontal 
output tube. This results in lower screen volt-
age on the 6BG6G which also affects the 
horizontal scan. 

If under low-line voltage conditions the 
picture is too dim and it is difficult to get the 
correct focus, the grounded side of C102 may 
be returned to transformer T11 as in the 
original chassis and R147 installed in its orig-
inal position in the 6BG6G screen circuit. 
The high voltage will oe back to normal. If 
insufficient scan is experienced, then the hori-
zontal output transformer will have to be 
replaced. Transformer # 70155 is, in all prob-
ability, the only one that will require this re-
placement. There are two transformers cur-
rently used-470930 and #70372, which 
will be satisfactory replacements where abso-
lutely necessary. 

©John F. Rider 
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Sears Ch. 101.865 
The following is a revision and super-

sedes "Ion Trap Magnet Adjustment" under 
"Television Service Adjustments": 
Loosen thumb nut sufficiently to slip ion 

trap magnet on neck of picture tube from the 
rear with the narrow magnet ring toward the 
front of the tube. Tighten thumb nut as re-
quired to make magnet adjustable on neck of 
picture tube. Position the ion trap magnet so 
that the open part of the "U" is in the direc-
tion of the second anode contact. The ion 
trap rear ring magnet should be approxi-
mately over the ion trap flags in the picture 
tube. The ion trap flags are small, rectangu-
lar plates in the neck of the picture tube 
about 1 inch from the black base of the tube. 
Starting from this position, adjust the mag-
net by moving it forward or backward until 
the raster is observed. Rotate it slightly 
around the neck of the picture tube for the 
brightest raster on the screen, and at the 
same time reduce the brightness-control set-
ting until the raster is slightly above average 
brilliance. Adjust the focus control (on rear 
apron) until the line structure of the raster 
is clearly visible. Readjust the ion trap mag-
net for maximum raster brilliance. The final 
touches on this adjustment should be made 
with the brightness control at the maximum 
position with which good line focus can be 
maintained. Tighten thumb nut to perma-
nently hold magnet in adjusted position. Re-
frain from tightening too much however, 
since excess pressure may break neck, of pic-
ture tube. 

Under Step 4 of "Video I-F Alignment," 
the first tuning slug adjustment with the 
generator set at 23.5 Mc. refers to trans-
former T8. This transformer should be T9. 
The following paragraphs should be added 

under "Picture Tube Installation": 
There are two possible approved methods 

of installing the web strap around the top of 
the picture tube. With the picture tube in 
place, the strap may hang over the flare of 
the tube. Fasten each end of the strap to the 
mounting springs attached to the mounting 
bracket. Carefully pull the strap up the flare 
of the picture tube until it is in position near 
the front of the tube. The alternate method 
is to connect the mounting springs to the 
strap with the strap in front of the tube. 
strap with the strap in front of the tube. 
slip the mounting strap in position around 
the top of the tube. Never connect one side 
of the strap and attempt to stretch it around 
the top of the picture tube before connecting 
to the other spring. 
The following changes have been made to 

the 101.865 chassis. The Parts List should be 
revised accordingly. 
Rel. Part No. Description 
No. Delete 
C24 
C33 
C41 R70581 
L24 R65641 

R67849 
R65489 

Capacitor. 1.5 ¡tal. ceramic 
Capacitor, 680 god, ceramic 
Capacitor. 10 id, 450 • 
Coil, yoke, deflection 
Glus, picture bezel 
Magnet, ion trap 

R6 Resistor, 1,000 ohm. 1/2  w 
T3 R65427 Transformer, input i-f. 

C33 
C24 
C30 
C41 
L24 

R6 

T3 

Add 

Capacitor. 1.5 ad, ceramic 
Capacitor. 15 µµf, ceramic 
Capacitor, 25 ad, ceramic 

R70581 Capacitor, electrolytic, 10 id, 450 y 
R65461 Coil, yoke, deflection 
R67849 Glass, picture bezel, 12 1/2 " 
R67863 Glass, picture bezel, 10" 
R70842 Magnet, ion trap 

Resistor. 150 ohm. 1/2  w 
R65473 Socket, tube, 8 prong, octal, ring lock 

Tran,former, input i-f. R70656 

Sparton 4935, 4942, 4954, 4960, Ch. 
23TC10; 5002, 5003. 5006, 5007, Ch. 
23TD 10 

Additional sync amplification and improved 
receiver performance can be provided for all 
models using the 23TC10 and 23TD10 chas-
sis by following the procedure outlined be-
low: 
On V11 (12A U7 Tube) 

1. Disconnect resistors R53 ( 100,000 
ohms), R52 ( 1.0 megohm) and capacitor C47 
(0.05 µf) from pin 8. 

2. Connect the 1N34 crystal diode (cathode 
end) to R52, R53 and C47. 

3. Move ground from pin 7 to pin 8. 
4. Move C48 (22 pod) from pin 6 to pin 7. 
5. Remove R54 (47,000 ohms) on pin 6. 
6. Use new R83 (4,700 ohms) from pin 7 

to ground. 
7. Connect plate side of 1N34 diode crys-

tal to pin 7. 
8. Replace R48 ( 1.0 megohm) from pin 6 

to + 135-volt line with new R48 (4,700 
ohms). 

9. Move R115 (22,000 ohms) from pin 1 
to pin 3. 
On V16 (6A1-5. Tube) 
10. Interchange Cl® and C101 capacitor 

leads on pins 5 and 7. 
New Parts Required 

1. 1N34 Germanium crystal diode ( Part 
No. PA4206). 

2. 4,700-ohm resistor, watt ( Part No. 
BR12S-472). 

Sparton 5068, 5069, Ch. 24TV9C 
Model 5068 and 5069 are consoles using re-

ceiver chassis 24TV9C and power supply 
chassis 3TV9C. 

Standard Coil TV- 100 Series, TV-201, 
TV-202, TV-203 

In all models Cl is eliminated on some 
tuners by the use of a 3- to 9-µ1.4f trimmer at 
C2. 
Description 

1. Type of r-f amplifier-6AG5 with 
double-tuned bandpass coupling to converter 
grid. 

2. Type of converter-Triode using one 
setting of a 6J6. Oscillator excitation is in-
ductively coupled to the control grid. 

3. Type of oscillator-Grounded Cathode 
Colpitts type using the second section of the 
06. 

4. Type of tuning-Switched inductances 
in a turret-type tuner. Normal channel se-
quence is progressive, channel 2 to 13; with 
clockwise rotation, bu i due to clip in design 

Channel 13 
Channel 12 
Channel 7 
Channel 6 
Channel 2 

Output measured on Measurements Corpora-
tion VTVM 462 at point C to ground on 
Tuner. Point C loaded to ground with a 
15,000-ohm resistor only no i-f tube in cir-
cuit. Points A, A, and C shown on schematic. 

of the coil assemblies the channel sequence 
may be .changed at will. 

5. Vernier tuning-Vernier oscillator tun-
ing is provided by an auxiliary capacitor 
shunted across the plate portion of the tank 
circuit. Average coverage on the low range 
is -2-.0.5 megacycles; on the high range, -± 1.6 
megacycles. 

Approximate Gain Readings 

gmEAS CORP) 
• Go GEN H--NYVV MODEL 1000 

---, + 

7 ~AI 11,, 
IS011 

Input 
7.000 
7,000 ay 
5,500 
4,400 ¡iv 
3,500 ity 

TO PO,NTS AR A, 
COO INPuTi 
ON TUNER 

Output 
100,000 µv 
100,000 µv 
100,000 p.v 
100,000 µv 
100,000 µv. 

Channel Rojectson 
Ratio 

2 1000:1 
6 2000:1 
7 4000:1 

12 5000:1 
13 5000:1 

1. Input Balance 
1. Input balance 

Channel Ratio Channel Ratio 
2 43.5 8 8.37 
3 8.42 9 11.1 
4 9.76 10 14.8 
5 6.9 11 24 
6 13.2 12 21 
7 1.9 13 22.3. 

Image Rejection SignaltNome 
Ratio Ratio 
2000:1 8.1 
550:1 11.7 
590:1 14.2 
240:1 14.6 
240:1 14.6. 

Ratio 
ratios measured: 

2. Oscillator Radiation 
Radiation as measured at the antenna termi-
nals with a tuned r-f voltmeter. 
Channel 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

Ara-Pall 
57,500 
28,000 
18.000 
16,500 
75,000 
16,000 
20,000 
30,000 
42,000 
45.000 
100,000 
100.000 

Pusb-Puli 
17,000 
12,000 
16,000 
16,000 
45,000 
11,000 
22,500 
22.000 
45.000 
40.000 
43.000 
25.000. 

Selectivity 
The selectivity of the r-f response shall be 

defined in terms of the attenuation at a band-
width of 4.5 Mc and of the bandwidth at an 
attenuation of 6 db. With a sweep generator 
connected to the antenna terminals and" an 
oscilloscope connected to terminal G (see 
schematic), the sound and picture carriers 
are held to within 3-db attenuation from the 
peak of the r-f curve. Maximum bandwidth 
6 db down is 11 Mc. 

Antenna Impedance Match 
Channel Standing Wave Ratio 

2 2.3: I 
6 1.8:1 
7 2.5:1 

13 2.5:1. 

Intermediate Frequencies 
TV-101 and TV-103 Tuners 
Models are aligned to give frequencies of 

21.25 Mc and 25.75 Mc for the sound and pic-
ture carriers at the i-f output of the tuner. 
Split sound i-f assemblies have the following 
ranges 

Sound trap: 21.0 Mc to 22.0 Mc 
Plate circuit: 19.5 Mc to 27.5 Mc. 

Adjustment of the brass-oscillator tuning 
slugs over plus and minus one turn from the 
aligned position provide a range of 4 Mc on 
all channels so that the tuner may be used to 
produce intermediate frequencies of 21.0 Mc 
to 22.0 Mc for the sound carrier and 25.5 Mc 
to 26.5 Mc for the picture carrier. 
TV-100 and TV-102 tuners are single 

peaked at approximately 23 Mc. Tuning range 
is from approximately 18.0 Mc to 27.0 Mc. 
TV- 104 and TV-111 are double peaked with 

peaks tuned to approximately 22 and 25.5 Mc. 
Oscillator Characteristics 

Stability-After one minute from starting 
the long time warm-up drift is approximately' 
150 kc on channel 13 and 50 kc on channel 6. 
Switch resetability-Maximum detuning of 

oscillator circuit when switched is approxi-
mately 100 kc on channel 13. Minimum B+ 
voltage, 120 volts, without loss of gain of 
tuner. Reduction of B+ to 90 v results in ap 
proximately 2:1 loss of gain. Change of oscil-
lator frequency 'from 150 volts to 90 volts 
results in slightly detectable change in sound 
Torque 
Torque is held to a maximum of 90 inch-

ounces. 

Stromberg-Carlson TC10, TC1 25 Series 
The series capacitors C90 and C91 in the 

low-band coupling network have been 
changed from 4.2 Ad to 4.5 µid (part no. 
110668). 
Capacitor C43 in the horizontal-sweep out-

put stage has been changed from 0.22 µf, 
400 volts, to 5 ief, 50 volts ( part no. 111030). 

Resistor R59 has been changed from 
22,000 ohms, 1/2  watt in TC10 and from 
22,000 ohms, 1 watt in TC125, to 22,000 
ohms, 2 watts. The required dissipation of 
about 1 watt was too great for the half-watt 
value. 
A bent metal shield has been added to 

cover, the underside of the first audio-ampli-
fier tube socket to prevent extraneous audio 
pickup. This shield is designated part num-
ber 151104, and mounts with a PK screw 
which is already in use at that point. 
Light vertical fold lines in the picture can 

usually be corrected by slight readjustment 
of the horizontal-size-control trimmer capaci-
tor. This capacitor is located in the grid 
circuit of the 6BG6 horizontal sweep output 
tubes and bears the symbol of C40. The ad-
justment is accessible from the underside of 
the chassis. 
To obtain a greater range of contrast, the 

750-ohm potentiometer ( part no. 145085) has 
been changed to a 3,000-ohm potentiometer 
(part no. 145105) in the R19A position. The 
3,000-ohm potentiometer will be substituted 
on all replacement orders in a package as-
sembly, number 81539, which also includes a 
47-14id capacitor ( part no. 110597) and in-
structions for making the change. 

Stroznberg-Carlson TC10 Series 
The R68, 1-megohm, 1/2 -watt resistor, in 

series with the high voltage, has been 
changed to a 680,000-ohm, 1-watt value 
(part no. 149202). If flashing horizontal 
streaks or lines are observed in a TC1OH 
picture when the brightness control is ad-
vanced, the receiver may have a defective 

1-niegolim resistor in the R68 position which 
should he changed to the 680,000-ohm value, 
even though the resistor outwardly appears 
to be good. This resistor will be found on 
the HU socket terminal in the high-voltage 
case. 
A 150,000-ohm, 1/2 -watt resistor ( part no. 

27640) has been substituted for the 39,000-
ohm, 1-watt resistor in the R15 position. 
The first i-f screen resistor R23 has been 

changed from 33,000 ohms, 1/2  watt, to 
56,000 ohms, 1/2  watt ( part no. 28178). 

Resistor R66 in the 1B3 filament circuit 
has been changed from 3.3 ohms to 5.6 ohms 
(part no. 149271). 

Resistor R43 may he a 1.8-megohm or a 
1.5-megohm resistor, if the R57 potentiom-
eter in the vertical sweep oscillator is part 
number 145086 or 145102, respectively. 

Stroznberg-Carlson TC and TS Series 
Following are the part numbers ot the 

movable iron cores and the respective coils 
used in the tuning assembly on TS and TC 
receivers: 
Low-band Core no. 118039 with coil no. 114065 
oscillator 

Hi-band Core no. 118030 with coil no. 114066 
oscillator 
Low-band Core no. 118029 with coil no. 114065 
converter 

Hi-band Core no. 118035 with coil no. 114066 
converter 
Low-band r.f. Core no. 118029 with coil no. 114065 
Hi-band r.f. Core no. 118035 with coil no. 114066. 
Note: The glass coil forms are color coded ( red, blue. 
and yellow) to indicate the range of diameter size. 

In model TC receivers, to assure maxi-
mum sensitivity of the high-band section of 
the television tuner in Tc receivers, a 6BC5 
tube (part no. 110675) is being used, in place 
of the 6AG5 tube in the r-f amplifier posi-
tion. The circuit remains unchanged. 

Stromberg-Carlson TC125 Series 

The following modifications have been 
made to improve the apparent resolution of 
these instruments: • 

1. Resistor R14 changed from 56,000 
ohms to 680,000 ohms (part no. 149118). 

2. Resistor R73, 22,000 ohms (part no. 
27407) has been added across the secondary 
of the video detector transformer. 

3. Capacitor C36 has been changed from 
0.01 id to 0.047 p.f (part no. 110544). 
A 0.0022-ed capacitor ( part no. 110536) 

has been shunted across C30, the 0.0047-id 
capacitor, when the R57B potentiometer in 
the vertical oscillator is part no. 145078. 
When a 2-megohm potentiometer ( part no. 
145101) is used, this shunt capacitor is not 
used. 
The 80-id capacitors ( part no. 111067) in 

the B-plus power supply, and the 2-id ca-
pacitor ( part no. 110675) in C7 position in 
the age line are now being supported in posi-
tion by a center mounting strap. Other heavy 
tubular-type capacitors are being dressed in 
such a manner as to prevent transit break-
age of the capacitor leads. 
To obtain sufficient vertical size under 

low-line voltage conditions, the value of R52 
(vertical-oscillator charging resistor) may 
he changed from 1.8 megohms and 2.2 meg-
ohms to 1.5 megohms. This applies to TC125 
receivers not having the opera glass feature. 6
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Stroraberg-Carlson TC125 

To improve the signal-to-noise level at 
the ratio-detector stage for clearer audjo re-
prbduction, capacitor C56 has been increased 
from 1 pf to 5 pf, 50 volts ( part no. 111030). 
Kinescope tubes using the grey-filter face 

plate (dark-faced) will be used in the sub-
ject receivers. These new tube type; are 
identified by the following code numbers: 
121/2 -inch tubes are denoted as 12LP4A 
(part no. 162075) or 12QP4A (part no. 
162080), and the 19—inch tubes as 19AP4A 
(part no. 162083). 
Cases of horizontal instability or jitter in 

the picture have been encountered where IA, 
horizontal-oscillator coil ( part no. 114069), 
has developed short-circuited turns. This 
condition lowers the Q of the coil, in turn 
lowering the stability of the horizontal oscil-
lator. This situation is best remedied by 
replacement of the coil. 
In the 1.31 position, focus-coil assembly, 

part number 114660, is used when a 12LP4 
kinescope tube is employed. Focus-coil as-
sembly, part number 114661, is used when 
a 12KP4 or 12QP4 tube is employed. 

Stromberg-Carlson TC125H, TC125L, 
TC125LM-2, TC125LSM 
These models are similar to Model TC125. 

The following list should be added to the 
Parts List: 

Pao 
Part Numbers by Models Description 

TCI25H TCI25L TCI25LM. TCI25LSM 
2 

108144 108134 108152 108153 Cabinet as-
sembly, 
mahogany 

108145 108135 - Cabinet 
assembly, 
avodire 

155101 155129 155154 155129 Speaker 
125044* 125044* 1250471 125047f Escutcheon, 

tube ring 
174007 174007 

138028 138028 
101120 101120 
134098* 134098* 

134103* 134103* 

134106* 134106* 134122f 1341221' 

134101* 134101* 1341181. 1341181' 

134104* 134104* 134121f 1341211' 

134100* 134100* 134117f 134117t 

134099* 134099* 134116f 1341231' 

134102* 134102* 134119f- 1341191' 

— 103018 103018 

- 139037 139037 

*Indicates metallic gold finish 
tIndicates metallic brown finish. 

174012 174012 Mask 
assembly 

1 38028 138028 Lens 
101127 101129 • Back panel 
1341151' 134115f Knob 

"Tuning" 
1341201 134120f Knob 

"Bript-
ness 

Knob 
"Tone" 

Knob 
"Picture." 
contrast 

Knob 
"Volume" 

Knob 
"7-13, 2-6" 
range 

Knob 
"Horizon-
tal" 

Knob 
"Vertical" 

Telatenna 
loop 
support 

Telatenna 
loop 
assembly. 

Stroraberg-Carlson TC125H, TC125L 
These models are similar to Model TC125 

which appears on pages 4-5 through 4-8 of 
Rider's TV Manual Volume 4. The differ-
ences are given on page 4-5 of the same 
volume. 

Strornberg-Carlson TS125 Series 
The 5.6-ohm resistor R395 has been re-

moved, and the 5.6-ohm resistor R396 has 
been changed to a 15-ohm, 1-watt value 
(part no. 149158), to reduce picture back-
ground noise. 

Microphonics in the TS125H and TS125L 
models have been encountered when the au-
dio feeds back to the r-f oscillators. It can 
be eliminated in the following manner: 

1. Check that the tuner mounting screws 
do not clamp the tuner too rigidly to the 
main chassis. 

2. Try substituting 6J6 r-f oscillator 
tubes. The Sylvania 6J6/TV tubes ( part no. 
162085) are especially good in these two 
oscillator positions. 

3. To dampen possible movement within 
the oscillator trimmers, a rubber band or a 
spring ( part no. 29628) may be stretched' 
across the two trimmer shafts that project 
through the top side of the tuner chassis. 

Stornberg-Carlson TS125, TS16 Series 
When tolerances accumulate, the 1.5-meg-

ohm resistor R403, in the grid circuit of the 
vertical blocking oscillator, is sometimes too 
large in value to permit full control range 
adjustment. In these cases a 10-megohm re-
sistor may be shunted across R403. 
The 1,800-ohm, 1-watt resistor, R412, in 

the cathode of the vertical output tube has 
been changed to 3,300 ohms, 1 watt (part no. 
149181). 
Vertical dark lines at the left side of the 

picture area, caused by Barkhausen oscilla-
tions, can usually be eliminated by adjust-
ment of the horizontal drive control. If the 
lines persist, changing 6BG6 tubes in the 
horizontal output stage should be tried. 
Often the lines are present on the raster, but 
disappear when the picture is present, so be 
sure to check under picture conditions. 

Stomberg-Cœlson TV-12 Series 
In case noise appears as a growl in the r-f 

tuner as the tuning shaft is rotated, making 
it difficult to tune in the desired station, es-
pecially in the high-frequency channels, the 
tuner is in need of cleaning and re-lubrication 
which is done as follows: 

1. Remove the cover from the ganged coils 
in a clean, dust-free location. 

2. With a soft small brush and some car-
bon tetrachloride, clean all the turns of the 
coils, the end rings, and the coil tracks. 

3. Re-lubricate with a small amount of 
Lubriplate 105, covering all the surfaces just 
cleaned. 

4. Replace the dust cover. 

Stromberg-Carlson TV-12 Series 
To connect more than one television receiver 

to one antenna, without the use of switches, 
resistor pads will be necessary to match the 
impedance of the lead-in to the impedance of 
the receiver. 

LEAD•IN TO ANTENNA 

'TO TELEV. TO TELEV. TO TELEV. 
RECEIVER RECEIVER RECEIVER 

1.10.1 NO.2 NU.3 

RI 

Examples for three receivers. 

The table shown below is a chart of the 
resistors to use with each specified number 
of receivers. The figures are based on a 75-ohm 
impedance which is the input impedance of 
the TV-12 and also the characteristic im-
pedance of the coaxial lead-in (RG-59U or 
equivalent). Use noninductive carbon resistors 
and place the pads at the junction point and 
not at the receiver terminals, as shown in 
the accompanying figure. 

Number of 
ReCtIVCTS 
2 
3 
4 

6 
7 

RI 
56 

100 
120 
ISO 
180 
240 
270 

R2 
100 
100 
82 
82 
82 
82 
82. 

Trav-ler 10T, 12T 
Resistor R8, 10,000 ohms, has been re-

moved from the plate circuit of VT2. Capa-
citor C103, 10 µea, and Ll6B have been added 
from the plate of the picture tube to grid 1 
of the same tube. Resistor R102, 22,000 ohms, 
has been inserted f rom grid 1 to the plate of 
VT11. C102, 0.05 pf has been inserted from 
grid 1 to the junction of R73 and the vertical 
output transformer. The accompanying dia-
gram shows the placement of the front panel 
controls. 

I  

*e". VD1:11.-.[511. 

inek 

Front panel controls for Trav-ler JOT and 
12T 

Westinghouse H-223, Ch. V-2150-01, 
V-2150-02, V-2150-04 

Chassis V-2150-01, V-2150-02 and V-2150-
04 are used in model H-223. The differences 
in these chassis are in the r-f tuner assembly. 
The V-2150-01 chassis uses a tuner assem-

bly marked V-6771-2. The V-2150-02 chassis 
uses a tuner marked V-6850. This tuner is 
electrically the same as the V-6771-2 tuner, 
but one wafer of the channel selector is 
mounted on the outside of the tuner housing. 
The V-2150-04 chassis uses a tuner marked 

V-6238. This is the same tuner that is used in 
Model H-251. The high-frequency oscillator 
alignment procedure given for Model H-223 
applies to the V-2150-01 chassis only. For 
high- frequency oscillator alignment informa-
tion on the other two chassis refer to the 
data on Model H-251. 
In early chassis, the resistance values of the 

V 6464 horizontal hold R403 and vertical hold 
R404 controls are 250,000 ohms for both sec-
tions. With these 250,000-ohm controls, the 
resistors that are connected in series with each 

control, R433 and R436, should have the re-
sistances 100,000 and 330,000 ohms respective-
ly. However, in later production the hold-
control resistance values were changed to 
100,000 ohms for R403 and 500,000 ohms for 
R404. When the 100,000- and 500,000-ohm 
controls are used, the values indicated for 
R433 and R436 are not correct; both R433 
and R436 should be 220,000 ohms ( RC20AE-
224J). Since the controls furnished as re-
placements under part number V-6464 are 
the later type, R433 and R436 must be 220,000 
ohms when a replacement control is installed. 
The following changes should be made in 

the parts list: 

Part No. Deseiption 
V-6889-1 Indicator, channel ( use with V-2150-

01 or V-2150-02 chassis) 
V-6282-1 Indicator, channel ( use with V-2150-

04 chassis only) 
V-8200 Tuner assembly, complete less mount-

ing ( V-2150-01 and V-2150-02 
chassis only) 

V-8215 Tuner assembly, complete less çnount-
ing ( V-2150-04 only). 

Westinghouse H-303P4, H-304P4, Ch. 
V-2153 
The chassis used in later production con-

tains modifications that eliminate the possi-
bility of burning out the filament of the 3V4 
tube by inserting the a-c plug in position for 
battery operation with the on-off switch in 
off position. Sets that contain the modified 
chassis are identified by a warning label 
pasted on the inside of the back cover. The 
warning, which reads, "Always remove plug 
from wall socket before operating battery 
change-over switch," serves as a further pre-
caution against damage. Sets that do not 
contain the revisions can be modified in the 
following manner: 

1. Remove the chassis from the cabinet. 
2. Refer to the accompanying figure, and 

remove enough components from their posi-
tions over O to permit ease in performing 
steps 3, 4, and 5. 

3. Remove the 3 red B+ wires from the 
C3 section lug of the filter capacitor. 

4. Solder the 3 wires together and apply 
tape to the joint until they are well insulated. 

5. Connect a single red wire between C3 
lug and the battery switch terminal to which 
R16 is connected. The wire should be the 
same type as the wires that were removed. 

6. Connect a 0.1-0f, 200-v, capacitor ( C27, 
RCP1OW2104M) to the terminal board as 
shown in the figure. 

Bottom view of Westinghouse Chassis V-2153 
showing wiring revisions. 

7. Replace the components that were re-
moved in step 2. 

Westinghouse H-600T16, Ch, V-2150-
61; H-601K12, H-602K12, Ch. V-2150-41 

The following changes should be made in 
the schematic drawings which appear for 
Chassis V-2150-61 and V-2150-41: 

J. In the tube heater schematic in the 
lower left portion of the drawing, the five 
filament chokes that are not numbered should 
be labeled L404, L405, L406, L407, and L408. 
In addition, the capacitor across the 6AL5 
tube heater should be labeled C406, and the 
capacitor across the 69J6 heater is C407. The 
capacitor across the 6BH6 heater should bc 
deleted. 

2. The 6.3-v line that extends from the 
heater schematic should connect to terminal 
5 of the terminal strip in the tuner section 
rather than to terminal 3. C306 which is 
connected to this line on the drawing should 
be connected between terminal 3 and ground. 

3. The plate dropping resistor for the 
6BH6 2nd audio amplifier should be labeled 
R214 rather than R219. 

4. The capacitor that is connected between 
the grid of the 6AV6 1st audio amplifier and 
ground should be labeled C217 rather than 
C216. 

5. The unnumbered resistor that is con-
nected between the horizontal hold control and 
the grid of the horizontal multivibrator should 
be labeled R436, 220,000 ohms. 
The parts list for the H-600T16 should be 

changed as follows: 
Ref. No. Change— 

R301. R302. L401 Part number to V.9235.2 
L404, L405, L406, Part number to V.9099.1 

L407, L408 
L409, L410, L411. Part number to V.9210.1. 
L4I2 

Westinghouse H-604T10, Ch. V-2150-
94; H-604T10A, Ch, V-2150-94A 
The schematic diagram for these chassis 

should be altered to show a decoupling network 
in the 13+ supply lead to the h-v power 
supply. The network consists of a 68-ohm 
resistor, R505, inserted in series with the B 
lead that connects from the junction of R501 
and R524 to ground. These items are added 
in later production chassis to eliminate diago-
nal bars in the picture. 
The parts list should be altered as follows. 

Change R504 to read R524. Add: 
Ref. 
No. Pan No. Description 
— V.9323-2 Pulley assembly, TV antenna 

(side 1-1.60sTIOA) 
- V.9324.2 Pulley assembly, TV antenna 

top 11-604TIOA ) 
C508 RCPIOW4104M Capacitor, 0.1 sif, 400 y 
R505 RC20AE680K Resistor, 68 ohms, I/2 %v. 

Wilcox-Gay G306, G402, G403, G404, 
G426, G427, G624, G914 
Wilcox-Gay Model G306 is similar to Ma-

jestic Model 12T6. Ísl,,tlel G-102 is similar to 
Majestic 12C4. Model G403 is similar to 
Majestic 141'2. Model G404 is similar to 
Majestic 14C4. Model G426 is similar to 
Majestic 16C4, and Model G427 is similar to 
Majestic 16C6. Except for cabinet designs 
or picture tube size, Majestic Models 12T6 
and 14T2 are the sanie as Majestic Model 
12T2. Majestic Model 14C4 is the sanie as 
Majestic Model 12C4, and Majestic Model 
16C6 is the sanie as 16C4. 
Wilcox-Gay Model GO24 is similar to Ma-

jestic Model 1674, and M octet G914 is similar 
ti) Majotic Mudd 1974. 
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TEST PATTERNS 

Abnormalities in the patterns appearing on the scope 
can be classified as beirg caused by either:-
1. Internal effects - i.e. misadjustment of one or more con-

trols, incorrect volta7es, deterioration of components, 
etc., or - 

2. External effects - i.e. interfering signals, multiple sig-
nals, too strong or too weak a signal, etc. 

Many of the internal defects, causing abnormalities in the 
test pattern can be corrected by the simple adjustment of the 
pre-set or front panel controls. 

The following test patterns have been arranged firstly 
as to internal and then the external causes for abnormal-

ities. It should be born in mind that whereas only one cause 
is given for each defect, it is possible to have more than 
one simultaneously, necessating several adjustments. 

These patterns are reproduced through the courtesy of 
the following companies: Radio Corporation of America, 
General Electric Company, Allen B. DuMont Laboratories, Inc., 
Capehart - Farnsworth Corporaticm, Motorola, Inc., and others 

, FIG. 1: NORMAL PICTURE FIG. 2: CONTRAST TOO LOW 

FIG. 3: CONTRAST TOO HIGH 

•FIG. 5: FOCUS COIL AND ION 
TRAP MISADJUSTED 

FIG. 4: FOCUS MISADJUSTED 

FIG. 6: DEFLECTION YOKE 
ROTATED 

FIG. 7: PICTURE TUBE ADJUST- FIG. 8: VERTICAL HOLD MISAD-
MENT REQUIRED JUSTED -
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FIG. 9: VERTICAL LINEARITY 
MISADJUSTED 

FIG. 11: VERTICAL CENTERING 
MISADJLSTED 

±G. 10: VERTICAL LINEARITY 
MISADJUSTED 

FIG. 12: VERTICAL HEIGHT 
TOO HIGH 

FTG. là: No VEFTIOU_ .TEP 

FIG. 15: HORIZONTAL CENTER-
ING MISADJUSTED 

FIG. 17: HORIZONTAL WIDTH 
TOO NARROW 

FIG. 19: HOP. L7 ERITY 
- 

BUNCFES TO CENTE-f--

()John F. Rider 

FIG. 16: HORIZONTAL WIDTH 
TOO WIDE 

FIG. 18: POR. LINEARITY 
MISADJUSTED - 
PUNCHES RIGHT OR LEFT 

AD-
MISADJUSTD 
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FIG. 21: HOR. SYNC DISC. 
XFORMER PHASE AD-
JUSTMENT MISADJUSTED 

FIG. 23: HOR. HOLD MISAD-
JUSTED "TEAR OUT" 
AT TOP OR BOTTOM 

FIG. 25: HORIZONTAL HOLI 
MISADJUSTED 

FIG. 22: HORIZONTAL HOLD 
MISADJUSTED FAST 
MOVEMENT 

FIG. 2).„: HORIZONTAL HOLD 
MISADJUSTED SYNC 
AFFECTED 

FIG. 26: HUM IN VIDEO AND 
SYNC 

FIG. 27: EXCESSIVE RIPPLE 
IN VIDEO AMPLIFIER 

FIG. 29: 120 CYCLE ,HUM IN 
VIDEO AND HORIZON-
TAL SCANNING 

FIG. 31: SOUND INTERFERENCE 
- INCORRECT TUNING 

FIG. 28: EXCESSIVE RIPPLE 
IN VIDEO AMPLIFIER 

4d111111111100N0 

11111111.100.011111 
111•111111 

FIG. 30: SOUND BARS OR 
MICROPHONICS 

FIG. 32: MISALIGNMEN1 IMPROPER ANTENNA 
ANTENNA 

ORIENTATION 
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FIG, 3D: MULTIPLE IMAGES 
GHOSTS 

FIG. 35: INTERFERENCE FROM 
ANOTHER SIGNAL 

FIG. 37: DIATHERMY INTER-
FERENCE - MEDIUM 

FIG. 34: TRANSIENTS 

FIG. 36: DIATHERMY INTER-
FERENCE - HEAVY 

) 

FIG. 38: DIATHERMY INTER-
FERENCE - LIGHT 

FIG. 39: DIATHERMY INTER-
FERENCE - WEAK 

FIG. 41: IGNITION INTERFER-
ENCE - HEAVY 

FIG. 43: HUM IN DEFLECTION 
COIL 
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FIG. 40: IGNITIGN IP,TERFER-
ENCE - WEAK 

FIG. 42: BEAT FREQUENCY 

Fin-. 44: NO VIDEO SIGNAL 
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